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Dear Participants, 

On behalf of the German Physical Society (DPG), as President, I would like to welcome you to the DPG-Früh-
jahrstagung (DPG Spring Meeting) on the campus of the Justus Liebig University Giessen organised by the 
divisions Gravitation and Relativity, Hadronic and Nuclear Physics and the working groups Equal Oppor-
tunities and „Young DPG“. 

With around 55,000 members, the DPG and its conferences with up to ten thousand participants provide 
the largest platform for professional exchange in physics in Germany with an impact on Europe and the 
whole world. Science thrives on exchange and discourse! Moreover, in times of increasing tensions and 
fake news, scientific exchange strengthens not only physics as a science but helps to promote acceptance 
and awareness of the importance of basic research and scientific facts in the general public. We are very 
keen to make our DPG conferences even more international. I am therefore very pleased that, thanks to the 
support of the Wilhelm and Else Heraeus Foundation, we are now able to award around 80 scholarships 
to scientists from countries in Central and Eastern Europe and from those being members of the SESAME 
synchrotron collaboration in the near east. 

The DPG is in close contact with its scientific sister societies and scientific institutions around the world. 
Together with 16 other physical societies (including the American, the Chinese and the European Physi-
cal Society), we published „Principles & Policies for International Scientific Collaboration“ at the end of 
December 2023. This calls on all stakeholders, national governments, research institutions and professi-
onal societies to set clear and well-communicated standards for integrity, transparency, and reciprocity, 
the foundations of any value-based scientific collaboration. In addition, as part of a joint and large inter-
national effort, we are preparing for the Year of Quantum Science and Technology in 2025, one hundred 
years after the consistent formulation of quantum theory, shedding light on its enormous successes, its 
origins and its outstanding future potential in quantum sensing and metrology, quantum computing or 
cryptography. Quantum theory has fundamentally changed our view of the world and is having an impact 
on all areas of our culture, science, technology, and art! 

In order to strengthen physics as a science and scientific exchange, the commitment of each individu-
al physicist is essential. I would therefore like to thank all participants of this DPG conference for their 
contributions and their support to make the conference a success and would like to encourage you all to 
become members of the DPG, if you have not already done so.

The success of this DPG Spring Meeting is only possible with the greatest commitment of many science 
enthusiasts involved – thanks to you all! My special thanks go to the conference organiser, Prof. Kai Tho-
mas Brinkmann, Institute of Experimental Physics II, Justus Liebig University Giessen, and the programme 
committee with the chairs of the divisions and the participating working groups: They have put together 
excellent speakers and an extensive and outstanding programme. Further, I would like to express my sin-
cere thanks to the Wilhelm and Else Heraeus-Stiftung for again providing generous financial support to our 
young members. 

Last but not least, my particular thanks go to the very motivated staff of the DPG Head Office for their 
support at all DPG conferences. I wish you all an exciting conference, good discussions, and many new 
insights.

Prof. Dr. Joachim Ullrich
President 
Deutsche Physikalische Gesellschaft e.V.
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Organisation
Organiser
Deutsche Physikalische Gesellschaft e. V.
Hauptstraße 5, 53604 Bad Honnef
Phone +49 (0) 2224 9232-0
Fax +49 (0) 2224 9232-50
Email dpg@dpg-physik.de
Homepage www.dpg-physik.de

Scientific Organisation

Local Organiser
Prof. Dr. Kai-Thomas Brinkmann
Justus-Liebig-Universität Gießen
II. Physikalisches Institut
Heinrich-Buff-Ring 16, 35392 Gießen
Phone +49 (0) 641 99-33260
Email giessen24@dpg-tagungen.de

Chairs of the Participating Divisions
(GR) Gravitation and Relativity  – Prof. Dr. Bernd Brügmann (bernd.bruegmann@uni-jena.de)
(HK) Hadronic and Nuclear Physics  – Prof. Dr. Bernhard Ketzer (bernhard.ketzer@uni-bonn.de)

Chairs of the Participating Working Groups 
(AKC) Equal Opportunities  – OStR Agnes Sandner (akc@dpg-physik.de)
(jDPG) Young DPG   – Sonja Schneidewind (schneidewind@jdpg.de)

Programme
The scientific programme consists of 507 contributions: 

 6 Plenary talks
 1 Evening talk
 1 Prize talk
 1 Lunch talk
 31 Invited talks
 49 Group reports
 348 Talks
 68 Poster
 2 Tutorials

The programme stated in this document corresponds to the status of the programme publication Janu-
ary 24, 2024 and will not be updated! You will find the updated programme at 

www.dpg-verhandlungen.de/year/2024/conference/giessen

DOWNLOAD 
OUR APP
DPG-FRÜHJAHRSTAGUNGEN

Android

iOS

5



Information for Participants
The conference will be held March 11 – 15, 2024.

Conference Information

Conference Venue
Justus-Liebig-Universität Gießen
Campus Seltersberg (Natur- und Lebenswissenschaften)
FB 07 – Hörsaalgebäude
Heinrich-Buff-Ring 14
35392 Gießen

The conference will take place on the campus of Justus-Liebig-Universität Gießen (JLU) in the lecture halls 
of the Physics Institute, Heinrich-Buff-Ring 14 (HBR 14).

For a detailed map of the campus and the buildings please see “Map” at the end of this document.

Conference Office / Information Desk
The conference office and the information desk are located in the foyer of the lecture hall building, HBR 14. 
The opening hours are the  following:

    Registration Information Desk
Monday March 11 11:00 – 19:00  11:00 – 21:30
Tuesday March 12  08:00 – 17:00 08:30 – 18:00
Wednesday March 13  08:00 – 17:00 08:30 – 20:30
Thursday March 14  08:00 – 17:00 08:30 – 18:00
Friday March 15  08:00 – 12:00 08:30 – 13:00

You will receive your name tag, a receipt for your conference fee, and the login-password for using Wi-Fi at  
the registration. The name tag must be worn visibly during the entire conference.

The organisers, the staff of the conference desk, and the student assistants will be identifiable by coloured 
name tags or Ф-T-shirts. Please contact them if you have any questions. Do not hesitate to inquire about 
all necessary information concerning the conference, orientation in Gießen, accommodation, restaurants, 
going out, and cultural events at the information desk.

Use the DPG app for the DPG Spring Meetings!
Create your own conference programme, find out about the conference venue or the latest conference 
news. With the help of the building plans you can orientate yourself on site. The updated DPG app is ready 
(released in mid February) and also contains completely new features: You can now save your own notes 
and store your participant number in the settings in order to conveniently use the express check-in on site.

Presentations
Scientific presentations will be held orally or by poster and will be given in English (conference language) 
or German. 

Usually, presentations will have the following durations:
• For contributed talks a total of 15 minutes including discussion time and speaker change (12 min talk 

+ 3 min discussion/speaker change).
• For invited talks a total of 30 minutes including discussion time and speaker change (25 min talk +  

5 min discussion/speaker change).
• For plenary talks are 45 minutes without discussion. 

All lecture halls and seminar rooms will be equipped with a projector (16:9 or 16:10) and a laptop comput-
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er. Speakers are requested to upload their presentations on the conference website one day before the 
corresponding session. An email with the access data and the upload deadlines will be sent to the speak-
ers before the conference. If you require to change your uploaded contribution, you may again upload the 
document at latest four hours before the session (not the talk) starts. In any case you should also bring a 
copy of your presentation on a USB drive as a backup.

The file formats accepted for all parallel sessions are pdf and PowerPoint. Own laptops cannot be used 
for the presentation. The presentations will be transferred to the provided laptops in the lecture hall or 
seminar room before the session.

All lecture halls and seminar rooms will be opened, at the latest, 30 minutes prior to the talks. Speakers 
are requested to be in the room at least 20 minutes prior to the start of the session, reporting to the chair-
person of the session as well as the technical staff to ensure that the presentation upload was successful 
and to receive a brief introduction to the equipment in the lecture hall or seminar room. If you need other 
presentation facilities, please ask for availability at the information desk as soon as you arrive at the con-
ference.

Poster Presentation
The site for poster sessions is located at the foyer of the lecture hall building HBR 14. Posters must fit 
within a rectangle 85 cm wide and 120 cm high (DIN A0, portrait format!).
The poster boards will be marked with the number according to the scientific programme. Authors are 
asked to mount their poster once the poster board with the corresponding poster number is prepared. 
Usually this will be arranged in the morning, or two hours before the session. Each poster should display 
the number according to the scientific programme.

For the mounting of the poster please use the prepared pins/strips at the poster frame or contact the 
available student staff. The presenting authors should be at hand for discussion at their poster during at 
least half of the poster session and should note this time at the poster. The posters have to be removed on 
friday morning the latest. Any posters remaining on display will be removed and disposed without request-
ing your permission. The conference management accepts no liability for the posters.

Broadcast of Plenary Talks
All plenary talks will be broadcast in lecture hall HBR 14: HS 2.

Wilhelm and Else Heraeus Communication Programme
Important notes for participants who apply for a grant of the Wilhelm and Else Heraeus Foundation:
At the beginning of the conference you will receive an identification form at the conference office. The 
participation in the conference must be certified by the conference desk. You have the possibility to leave 
this certificate with the staff members of the DPG at the conference office (preferably) or submit it to the 
DPG head office (DPG-Geschäftsstelle, Hauptstr. 5, 53604 Bad Honnef, Germany) by April 5, 2024 at the 
latest. For more detailed information refer to http://giessen24.dpg-tagungen.de.

The Deutsche Physikalische Gesellschaft thanks the Wilhelm and Else Heraeus Foundation for the gener-
ous financial support of young academic talents. We hope that young physicists will continue to seize the 
offered opportunity for active scientific communication at scientific conferences. A total of about 41,900 
young academics were supported by this programme so far.

Communication / Internet Access
To use the WLAN network on the Campus of the University of Gießen with your own mobile devices, ac-
cess data, login and password will be issued with the registration documents. The University of Gießen is 
a member of the eduroam union. If your university is also part of the eduroam union, you can also use the 
university WiFi in all buildings via your own eduroam access.

Catering
During the breaks between the lecture sessions, coffee, tea and water will be served for free to conference 
participants in all the building complexes used. Lunch is provided by Meatpoint, a commercial provider, 
and can be taken in the tent in front of the lecture hall building. There are restaurants, bakeries and snack 
bars in various price categories in the immediate vicinity of the University. 
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Cloakroom
Participants are asked to look carefully after their wardrobe, valuables, laptops, and other belongings. The 
organisers decline any liability. In the building HBR 14 you will find a cloakroom managed by student as-
sistants. The opening hours are as follows:

Monday March 11 11:00 – 19:00
Tuesday March 12 08:30 – 19:00
Wednesday March 13 08:30 – 21:00 
Thursday March 14 08:30 – 19:00
Friday March 15 08:30 – 13:30 
 
Notice Board
All changes to the conference programme (i.e. cancellation of presentations, change of rooms, etc.) are 
also transferred directly to the online version of the programme which will be updated continuously and 
is available in different formats (sorted by publication date, filterable by conference parts, and as an RSS 
feed). Please use the form https://giessen24.dpg-tagungen.de/programm/notice-board-form to notify 
changes or cancellations.

Lost Property
You can hand in lost property at the information desk. You can also collect your lost property there.

Liability Exclusion
Participants are asked to look carefully after their wardrobe, valuables, laptops and other belongings. 
 There can be no liability assumed.

SAY CHEESE!
The DPG Spring Meetings are basically public to the press. Please note: On behalf of DPG, photos and 
videos will be recorded during the Spring Meetings. In the context of public relations, these recordings (as 
the case may be) will be published on our website, in social media or within prints of the DPG for example.

CO2 compensation for the DPG conferences
By decision of its council, the DPG will compensate for fossil CO2 emissions resulting from mobility for 
DPG conferences and committee meetings.

Care and Awareness Team
A care and awareness team (CAT) will be available throughout the conference as the first point of contact 
in case of questions, problems and complaints. If you are interested in becoming part of the CAT, please 
contact DPGHK24@physik.uni-giessen.de. We aim to make the CAT as diverse as possible, so we very 
much encourage participation from non-local participants, underrepresented groups and across all aca-
demic ages and career stages.

Equality, Diversity, and Inclusion
We expect that all conference participants treat others with tact, courtesy, and respect, and abstain from, 
and actively discourage, discrimination in all forms, in particular on the basis of sex, gender identity, sexual 
orientation, age, beliefs, culture, ethnicity, disability, or family situation. We encourage participants wishing 
to report any inappropriate behaviour or harassment to get in touch with our team at the conference, via 
the email address DPGHK24@physik.uni-giessen.de. Any issues raised will be treated strictly confidentially.

Acknowledgement
The Deutsche Physikalische Gesellschaft (DPG) and the local organisers want to thank the following institu-
tions for supporting the conference:

−	 Wilhelm and Else Heraeus Foundation, Hanau 
−	 Justus-Liebig-Universität Gießen
−	 and all staff, who make the success of the conference possible.
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Der Übergang von der Hochschule in die berufliche Karriere fällt vielen nicht leicht:  
Die Möglichkeiten und Aufgabengebiete sind vielfältig - und wer kennt schon nach 
Studium oder Promotion die verschiedenen  Anforderungen und Arbeitsabläufe?
Das Seminar bietet durch Erfahrungsberichte etablierter Physiker:innen sowie jun-
ger Berufsanfänger:innen Orientierung. Die 15 Vortragenden repräsentieren ganz 
verschiedene Arbeitsgebiete und zeigen damit das breite Einsatzspektrum von  
Physikerinnen und Physikern.
Neben den Vorträgen bietet der gemütliche Lichtenbergkeller des Physikzentrums 
Bad Honnef ein ideales Forum, mit den Vortragenden am Abend in kleiner Runde 
offen zu diskutieren und Erfahrungen zu sammeln. 
Zielgruppe:   
Physikstudierende ab Bachelor bis zur Promotion. Max. 80 Personen.

3. bis 5. Mai 2024
Physikzentrum Bad Honnef

Weitere Infos und Anmeldung: www.pib.dpg-physik.de

63. Wochenendseminar 
 „Physiker:innen im Beruf“



Social Events

Opening of the Conference
A short opening address will be given by the the local organiser on Monday, March 11, from 13:15 until 
13:30 in HBR 14: HS 1.

Welcome Evening
The Welcome Evening will be held on Monday, March 11, from 19:00, in the Aula of the Hauptgebäude 
Ludwigstraße. All registered conference participants are kindly invited. You will receive your badge during 
conference registration. Snacks, beer and soft drinks will be served. Register in time (11:00 to 19:00) and 
do not miss the opportunity to meet people in informal atmosphere. Please wear your name tag which you 
have received during registration. 

Exhibition of Scientific Instruments and Literature
From Tuesday, March 12, to Thursday, March 14, there will be a small exhibition of scientific instruments 
and literature in the foyer HBR 14. Companies (see list of exhibitors at the end of this booklet) will present 
their products. Opening hours are from 10:30 to 18:00 (Thursday until 19:00). All conference participants 
are welcome to attend the exhibition. The entrance is free.

jDPG Lunch
Tuesday, March 12, 12:30 – 14:00
Meeting Spot: Info Stand
The jDPG regional group Gießen meets for lunch. The aim is for the young conference participants to get 
to know each other better at the start of the conference and to establish contacts with local students and 
doctoral candidates. There will also be an intensive exchange of experiences on important topics, such as 
starting a doctorate, mental health during studies, and doctoral studies.

Public Evening Talk
The Public Evening Talk will take place on Wednesday, March 13, 19:30 – 20:30 in the HBR 14: HS 1. Prof. 
Dr. Reinhard Genzel from the Max-Planck-Institut für extraterrestrische Physik, Garching will speak about 
“Galaxien und Schwarze Löcher“. The talk is open for the interested public and all conference participants. 
It will be given in German. The entrance is free.

jDPG Pub Crawl 
Thursday, March 14, 19:15 Uhr
Meeting Spot: Physik HS Foyer
In case you need some time to take a rest during the conference and you are looking for conversations 
beyond physics, you are cordially invited to a pub crawl through the nightlife in Gießen.

Members‘ Assemblies of the Divisions
During the conference, the members‘ assemblies of the participating divisions will take place. Please refer 
to the scientific programme for the time and place of the meetings.

Closing Session
On Friday, 15 March, at 12:30 a Closing Session will be given in HBR 14: HS 1. All participants are cordially 
invited.

Der Übergang von der Hochschule in die berufliche Karriere fällt vielen nicht leicht:  
Die Möglichkeiten und Aufgabengebiete sind vielfältig - und wer kennt schon nach 
Studium oder Promotion die verschiedenen  Anforderungen und Arbeitsabläufe?
Das Seminar bietet durch Erfahrungsberichte etablierter Physiker:innen sowie jun-
ger Berufsanfänger:innen Orientierung. Die 15 Vortragenden repräsentieren ganz 
verschiedene Arbeitsgebiete und zeigen damit das breite Einsatzspektrum von  
Physikerinnen und Physikern.
Neben den Vorträgen bietet der gemütliche Lichtenbergkeller des Physikzentrums 
Bad Honnef ein ideales Forum, mit den Vortragenden am Abend in kleiner Runde 
offen zu diskutieren und Erfahrungen zu sammeln. 
Zielgruppe:   
Physikstudierende ab Bachelor bis zur Promotion. Max. 80 Personen.

3. bis 5. Mai 2024
Physikzentrum Bad Honnef

Weitere Infos und Anmeldung: www.pib.dpg-physik.de

63. Wochenendseminar 
 „Physiker:innen im Beruf“
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Synopsis of the Daily Programme 

Monday, March 11, 2024

13:15 HBR 14: HS 1   Opening of the Conference

  Plenary Talk
13:30 HBR 14: HS 1 PV I  Mapping Highly-Energetic Messengers throughout the Universe
      •Sara Buson

SYMD
  Session

14:15 HBR 14: HS 1 SYMD 1  SMuK Dissertation Prize 2024

GR
  Sessions

16:45 HBR 14: HS 2 GR 1  Black Holes I
16:45 HBR 14: HS 3 GR 2  Foundations and Alternatives I

HK
  Sessions

16:45 HBR 14: HS 1 HK 1  Computing I
16:45 HBR 14: HS 4 HK 2  Nuclear Astrophysics I
16:45 HBR 19: C 1 HK 3  Instrumentation I
16:45 HBR 19: C 2 HK 4  Instrumentation II
16:45 HBR 19: C 5a HK 5  Structure and Dynamics of Nuclei I
16:45 HBR 19: C 5b HK 6  Structure and Dynamics of Nuclei II
16:45 HBR 19: C 103 HK 7  Astroparticle Physics I
16:45 HBR 62: EG 03 HK 8  Heavy-Ion Collisions and QCD Phases I
16:45 HBR 62: EG 05 HK 9  Heavy-Ion Collisions and QCD Phases II
16:45 HBR 62: EG 18 HK 10  Hadron Structure and Spectroscopy I
16:45 HBR 62: EG 19 HK 11  Hadron Structure and Spectroscopy II

AKjDPG
  Tutorials

09:45 HBR 14: HS 3 AKjDPG 1.1  Overview for young scientists
      •Christian Fischer
11:30 HBR 14: HS 3 AKjDPG 1.2  Gravitational Waves: From Theory to Applications in 90 Minutes
      •Tobias Schröder

  Session
09:45 HBR 14: HS 3 AKjDPG 1  Tutorials

19:00 Aula Hauptgebäude 
 Ludwigstraße   Welcome Evening (for registered participants)
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Tuesday, March 12, 2024

     Plenary Talks
09:00 HBR 14: HS 1 PV II  Towards the German Center for Astrophysics in Lusatia
      •Günther Hasinger
09:45 HBR 14: HS 1 PV III  Photonuclear Reactions: Status and Perspectives
      •Norbert Pietralla

GR
  Prize Talk, Invited Talk

11:00 HBR 14: HS 2 GR 3.1  Enlightening the dark Universe through gravitational waves
      •Daniela Doneva (Laureate of the Gustav-Hertz-Prize 2024)
14:00 HBR 14: HS 2 GR 4.1  What if black hole spacetimes are singularity-free?
      •Piero Nicolini

  Sessions
11:00 HBR 14: HS 2 GR 3  Gustav-Hertz-Preis
14:00 HBR 14: HS 2 GR 4  Black Holes II
14:45 HBR 14: HS 2 GR 5  Black Holes III
15:45 HBR 14: HS 2 GR 6  Experimental Tests
15:45 HBR 14: HS 3 GR 7  Foundations and Alternatives II
16:30 HBR 14: HS 2 GR 8  Quantum Gravity and Quantum Cosmology
17:30 HBR 14: HS 2 GR 9  Quantum Field Theory in Curved Spacetime

HK
  Invited Talks

11:00 HBR 14: HS 1 HK 12.1  How to understand the hadron spectrum
     •Meike Küßner
11:30 HBR 14: HS 1 HK 12.2  3-body problem from phenomenology and lattice QCD
     •Maxim Mai
12:00 HBR 14: HS 1 HK 12.3  Measurement of Antiproton-Production Cross Sections at AMBER
     •Thomas Pöschl
14:00 HBR 14: HS 1 HK 13.1  First laser spectroscopy measurements of 53Ca and the prospects for mea 

 suring 54Ca
     •Tim Lellinger
14:30 HBR 14: HS 1 HK 13.2  High-precision mass measurements near Sn-100 challenge nuclear theory
     •Lukas Nies
15:00 HBR 14: HS 1 HK 13.3  Ab initio advances for medium-heavy nuclei and electroweak properties
     •Takayuki Miyagi

  Sessions
11:00 HBR 14: HS 1 HK 12  Invited Talks I
14:00 HBR 14: HS 1 HK 13  Focus Session I: New Results on Nuclear Structure at Shell Closures
15:45 HBR 14: HS 1 HK 14  Structure and Dynamics of Nuclei III
15:45 HBR 14: HS 4 HK 15  Structure and Dynamics of Nuclei IV
15:45 HBR 19: C 1 HK 16  Instrumentation III
15:45 HBR 19: C 2 HK 17  Instrumentation IV
15:45 HBR 19: C 5a HK 18  Instrumentation V
15:45 HBR 19: C 5b HK 19  Structure and Dynamics of Nuclei V
15:45 HBR 19: C 103 HK 20  Astroparticle Physics II
15:45 HBR 62: EG 03 HK 21  Heavy-Ion Collisions and QCD Phases III
15:45 HBR 62: EG 05 HK 22  Heavy-Ion Collisions and QCD Phases IV
15:45 HBR 62: EG 18 HK 23  Heavy-Ion Collisions and QCD Phases V
15:45 HBR 62: EG 19 HK 24  Hadron Structure and Spectroscopy III
17:30 HBR 14: HS 1 HK 25  Hadron Structure and Spectroscopy IV
17:30 HBR 14: HS 4 HK 26  Structure and Dynamics of Nuclei VI
17:30 HBR 19: C 1 HK 27  Instrumentation VI

13



Tuesday, March 12, 2024

HK
17:30 HBR 19: C 2 HK 28  Instrumentation VII
17:30 HBR 19: C 5a HK 29  Instrumentation VIII
17:30 HBR 19: C 5b HK 30  Structure and Dynamics of Nuclei VII
17:30 HBR 19: C 103 HK 31  Nuclear Astrophysics II
17:30 HBR 62: EG 03 HK 32  Heavy-Ion Collisions and QCD Phases VI
17:30 HBR 62: EG 05 HK 33  Heavy-Ion Collisions and QCD Phases VII
17:30 HBR 62: EG 18 HK 34  Heavy-Ion Collisions and QCD Phases VIII
17:30 HBR 62: EG 19 HK 35  Hadron Structure and Spectroscopy V

AKjDPG
  Invited Talks

19:00 HBR 14: HS 2 AKjDPG 2.1  Kerntechnik in Deutschland – Status und Perspektive
     •Manuela Jopen
19:20 HBR 14: HS 2 AKjDPG 2.2  Challenging the limits of imagination as a particle physicist at CARL ZEISS  

 SMT
     •Lutz Schimpf
19:40 HBR 14: HS 2 AKjDPG 2.3  From university to risk management consulting
     •Katharina Dort
20:00 HBR 14: HS 2 AKjDPG 2.4  KI Forschung in der Polizei
      •Matthias Migeot

  Session
19:00 HBR 14: HS 2 AKjDPG 2  Physicists beyond Academia

10:30 HBR 14: Foyer   Exhibition of Scientific Instruments and Literature

12:30 Info Stand   jDPG Lunch
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Wednesday, March 13, 2024

  Lunch Talk
13:00 HBR 14: HS 2 PV IV  Funding opportunities for Early Career Researchers at DFG
     •Manuel Krämer

SYEC
  Invited Talks

09:00 HBR 14: HS 1 SYEC 1.1  Strong-interaction Matter under Extreme Conditions:  a Review
     •Guy D. Moore
09:45 HBR 14: HS 1 SYEC 1.2  Theory of Strong-Interaction Matter
     •Gergely Endrodi
11:00 HBR 14: HS 1 SYEC 2.1  Unravelling the phase structure of strong-interaction matter with high-energy
     heavy-ion experiments
     •Tetyana Galatyuk
11:45 HBR 14: HS 1 SYEC 2.2  Neutron star mergers in numerical relativity
     •Masaru Shibata

  Sessions
09:00 HBR 14: HS 1 SYEC 1  Strong-Interaction Matter under Extreme Conditions I
11:00 HBR 14: HS 1 SYEC 2  Strong-Interaction Matter under Extreme Conditions II

GR
  Sessions

14:00 HBR 14: HS 2 GR 10  Relativistic Astrophysics I
15:45 HBR 14: HS 2 GR 11  Relativistic Astrophysics II
15:45 HBR 14: HS 3 GR 12  Foundations and Alternatives III
17:30 HBR 14: HS 2 GR 13  Numerical Relativity

HK
  Invited Talks

14:00 HBR 14: HS 1 HK 36.1  Hydrodynamic attractors and transport in small systems
     •Aleksas Mazeliauskas
14:30 HBR 14: HS 1 HK 36.2  Multi-particle correlations: from hot-and-dense quark-gluon matter to an
     ultracold-and-dilute system with few atoms
     •Ilya Selyuzhenkov
15:00 HBR 14: HS 1 HK 36.3  Observing the emergence of elliptic flow
     •Sandra Brandstetter

  Sessions
14:00 HBR 14: HS 1 HK 36  Focus Session II: Emergence of Collectivity in Few-Body Hadron Systems
15:45 HBR 14: HS 1 HK 37  Nuclear Astrophysics III
15:45 HBR 14: HS 4 HK 38  Structure and Dynamics of Nuclei VIII
15:45 HBR 19: C 1 HK 39  Instrumentation IX
15:45 HBR 19: C 2 HK 40  Instrumentation X
15:45 HBR 19: C 5a HK 41  Instrumentation XI
15:45 HBR 19: C 5b HK 42  Structure and Dynamics of Nuclei IX
15:45 HBR 19: C 103 HK 43  Outreach I
15:45 HBR 62: EG 03 HK 44  Heavy-Ion Collisions and QCD Phases IX
15:45 HBR 62: EG 05 HK 45  Heavy-Ion Collisions and QCD Phases X
15:45 HBR 62: EG 18 HK 46  Heavy-Ion Collisions and QCD Phases XI
15:45 HBR 62: EG 19 HK 47  Hadron Structure and Spectroscopy VI
17:30 HBR 14: HS 1 HK 48  Heavy-Ion Collisions and QCD Phases XII
17:30 HBR 14: HS 4 HK 49  Nuclear Astrophysics IV
17:30 HBR 19: C 1 HK 50  Instrumentation XII
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Wednesday, March 13, 2024

HK
17:30 HBR 19: C 2 HK 51 Instrumentation XIII
17:30 HBR 19: C 5a HK 52 Structure and Dynamics of Nuclei X
17:30 HBR 19: C 5b HK 53 Structure and Dynamics of Nuclei XI
17:30 HBR 19: C 103 HK 54 Computing II
17:30 HBR 62: EG 03 HK 55 Heavy-Ion Collisions and QCD Phases XIII
17:30 HBR 62: EG 05 HK 56 Heavy-Ion Collisions and QCD Phases XIV
17:30 HBR 62: EG 18 HK 57 Hadron Structure and Spectroscopy VII
17:30 HBR 62: EG 19 HK 58 Hadron Structure and Spectroscopy VIII

    Public Evening Talk (free entrance)
19:30 HBR 14: HS 1 PV V Galaxien und Schwarze Löcher
    • Reinhard Genzel

Thursday, March 14, 2024

  Plenary Talks
09:00 HBR 14: HS 1 PV VI  The muon g–2 and the role of hadron physics
     •Hartmut Wittig
09:45 HBR 14: HS 1 PV VII  The tragic destiny of Mileva Marić Einstein
     •Pauline Gagnon

GR
  Invited Talks

11:00 HBR 14: HS 2 GR 14.1  Modeling the strong-field dynamics of binary neutron star mergers
     •Sebastiano Bernuzzi
11:45 HBR 14: HS 2 GR 14.2  Exploring the Phase Diagram of QCD with Neutron Star Mergers in the  
     Prompt and Non-Prompt Collapse Regime
     •Christian Ecker

  Sessions
11:00 HBR 14: HS 2 GR 14  Relativistic Astrophysics III
14:00 HBR 14: HS 2 GR 15  Classical Theory of General Relativity
14:45 HBR 14: HS 2 GR 16  Gravitational Waves I
15:45 HBR 14: HS 2 GR 17  Gravitational Waves II
17:15 HBR 14: Foyer GR 18  Poster
19:00 HBR 14: HS 2 GR 19  Members' Assembly

HK
  Invited Talks

11:00 HBR 14: HS 1 HK 59.1  Gamma spectroscopy with AGATA: New insights in nuclear excitations 
     along the nuclear chart
     •Peter Reiter
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www.quantum2025.de

The formulation of quantum mechanics in 1925 has laid a lasting 
foundation for our physical understanding of nature.
It came to stretch our imagination, since fundamental concepts 
such as the superposition of states of matter contradict our eve-
ryday experience. At the same time, it has expanded our know-
ledge about our material environment to such an extent that our 
society continues to acquire novel technical capabilities till today. 
Quantum technologies that have emerged from the beginning 
have not only changed our daily lives, they have also become 
pillars of our prosperity.
Quantum theory has fundamentally changed our view of the 
world and is having an impact on all areas of our culture, science, 
technology, and art.
Enough reason for the German Physical Society (DPG), together 
with its sister societies and scientifi c ins-
titutions all over the world, to shed light on 
the role of quantum physics in the light of its 
results, its future options and its origin in all 
its facets after one hundred years of a suc-
cess story in the year 2025.

100 years is just the beginning ... 
Quantum2025 – 
Shaping the Future with 
Science and Technology



Thursday, March 14, 2024

HK
11:30 HBR 14: HS 1 HK 59.2  Anisotropic flow in heavy-ion collisions at high and low beam energies
     •Hannah Elfner
12:00 HBR 14: HS 1 HK 59.3  Status of ALICE and ALICE 3
     •Alexander Schmah
14:00 HBR 14: HS 1 HK 60.1  Theory of multi-quark states
     •Christoph Hanhart
14:30 HBR 14: HS 1 HK 60.2  Cross-Experiment Insights into Multiquarks and Molecular States
     •Mikhail Mikhasenko
15:00 HBR 14: HS 1 HK 60.3  Molecular and bound states searches with femtoscopy
     •Valentina Mantovani Sarti

  Sessions
11:00 HBR 14: HS 1 HK 59  Invited Talks II
14:00 HBR 14: HS 1 HK 60  Focus Session III: Multiquark and Molecular States
15:45 HBR 14: HS 1 HK 61  Instrumentation XIV
15:45 HBR 14: HS 4 HK 62  Nuclear Astrophysics V
15:45 HBR 19: C 1 HK 63  Instrumentation XV
15:45 HBR 19: C 2 HK 64  Instrumentation XVI
15:45 HBR 19: C 5a HK 65  Structure and Dynamics of Nuclei XII
15:45 HBR 19: C 5b HK 66  Structure and Dynamics of Nuclei XIII
15:45 HBR 19: C 103 HK 67  Fundamental Symmetries I
15:45 HBR 62: EG 03 HK 68  Heavy-Ion Collisions and QCD Phases XV
15:45 HBR 62: EG 05 HK 69  Heavy-Ion Collisions and QCD Phases XVI
15:45 HBR 62: EG 18 HK 70  Hadron Structure and Spectroscopy IX
15:45 HBR 62: EG 19 HK 71  Hadron Structure and Spectroscopy X
17:15 HBR 14: Foyer HK 72  Poster
19:00 HBR 14: HS 1 HK 73  Members' Assembly

10:30 HBR 14: Foyer   Exhibition of Scientific Instruments and Literature

19:15 Physik HS Foyer   jDPG Pub Crawl
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Friday, March 15, 2024

  Plenary Talk
09:00 HBR 14: HS 1 PV VIII  Measurement of charge radii and moments of exotic nuclides
     •Liss Vázquez Rodríguez

HK
  Invited Talks

09:45 HBR 14: HS 1 HK 74.1  Strange hadron spectroscopy at GlueX and beyond
     •Peter Hurck
10:15 HBR 14: HS 1 HK 74.2  Overview of LUNA project at LNGS
     •Denise Piatti
11:00 HBR 14: HS 1 HK 75.1  Precision theory for charge radii of light nuclei
     •Arseniy Filin
11:30 HBR 14: HS 1 HK 75.2  Investigating dense nuclear matter - recent results from HADES
     •Behruz Kardan
12:00 HBR 14: HS 1 HK 75.3  High-precision mass measurements of light ion species
     •Sangeetha Sasidharan

  Sessions
09:45 HBR 14: HS 1 HK 74  Invited Talks III
11:00 HBR 14: HS 1 HK 75  Invited Talks IV

12:30 HBR 14: HS 1   Closing of the Conference
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Zielsetzung:

• Ergänzung des Service-Angebots der DPG durch neue Formate 
• Maßgeschneidertes Weiterbildungsprogramm für Physiker:innen
• Intensiver Austausch durch kleine Gruppengrößen
• Unterstützung für Physiker:innen bei der beruflichen und 

persönlichen Weiterentwicklung

Angebot:

• Karrierekompass für Physiker:innen 
• Patentrecht - Erfindungen erkennen und sichern 
• Umgang mit Medien
• Projektmanagement für Physiker:innen 
• Systemmodellierung
• Besprechungen und Workshops souverän moderieren
• Kommunikation

Alle weiteren Informationen finden Sie unter: 
www.dpg-akademie.de 



Plenary talks (PV)

Plenary, Lunch, and Evening Talks

Plenary Talk PV I Mon 13:30 HBR 14: HS 1
Mapping Highly-Energetic Messengers throughout the Universe — ∙Sara
Buson — Fakultat fur Physik und Astronomie, Julius-Maximilians-Universitat

Wurzburg

Cosmic rays prove that ourUniverse hosts elusive astrophysical ”monsters” capa-

ble of continuously and efficiently accelerate particles at extreme energies. High-

energy photons and neutrinosmay provide the ultimate key to decipher themys-

tery of cosmic rays. In 2017, the candidate detection of neutrino emission from

the direction of the gamma-ray flaring blazar TXS 0506+056 has put forward

gamma-ray blazars as promising neutrino point-sources, hence cosmic-ray ac-

celerators. However, to date there is neither a consistent picture for the physical

mechanism nor a theoretical framework capable of convincingly explain the full

set of multi-messenger observations. This contribution presents initial encour-

aging steps in this multimessenger (electromagnetic and neutrino) quest and

discusses the latest status of the field.

Plenary Talk PV II Tue 9:00 HBR 14: HS 1
Towards theGermanCenter for Astrophysics in Lusatia— ∙GüntherHasin-

ger—Deutsches Zentrum für Astrophysik, Bahnhofstr. 22, 02826 Görlitz

The German Center for Astrophysics (DZA) is a joint initiative of German astro-

nomy and astroparticle physics. We build a large research center in Goerlitz with

a pioneering scientific program, a center for digitalization that brings together

the data streams from astronomical observatories around the globe, and a center

for the latest technologies that works closely with industry and existing techno-

logy centers in Saxony and worldwide. The initial priority is on radio astronomy

and the corresponding challenges in the area of **large data volumes and sen-

sor technologies, especially the cooperation with the Square Kilometer Array in

South Africa and Australia. We are also conducting research in a unique granite

block in Lusatia in the ”Sorbian Triangle” between Kamenz, Hoyerswerda and

Bautzen, a seismologically very quiet place. An underground research labora-

tory, the Low Seismic Lab, is to be built there, which will, among other things,

enable technology development for gravitational wave detectors, especially the

Einstein Telescope. Applications in nuclear astrophysics and future technologies

are planned as well.

Plenary Talk PV III Tue 9:45 HBR 14: HS 1
Photonuclear Reactions: Status and Perspectives— ∙Norbert Pietralla—

Inst. f. Kernphysik, TU Darmstadt

Atomic nuclei react with incident photons entirely by the electromagnetic inter-

action. The latter is understood to any desired precision and allows to separate

the reaction mechanism from the nuclear properties under study. Hence, pho-

tonuclear reactions [1] can provide precision data on precious nuclear proper-

ties. We will discuss examples for recent progress in nuclear structure physics

obtained from photonuclear reactions, such as evidence for the necessity of

two-body currents in the formulation of magnetic dipole transitions in nuclei

[2] or for Raman scattering off the Giant Dipole Resonance of heavy nuclei.

The field had been boosted by the advent of intense, fully polarized, quasi-

monochromatic, energy-tunable photon beams from laser-Compton backscat-

tering (LCB) processes. Energy-recovery linacs (ERLs) would be the ideal laser-

electron colliders. The first demonstration [3] of energy recycling in amulti-turn

ERL has now paved the way towards a future ERL-based LCB source. Corre-

sponding R&D in accelerator physics will be presented. The International Re-

search Training Group ’Nuclear Photonics’ aims at supporting more than 100

Early-Career Researchers in their doctoral studies in the field. Supported by the

DFG and the Hessian Ministry HMWK.

[1] A. Zilges, D. Balabanski, J.Isaak, and N. Pietralla, Prog. Part. Nucl. Phys.

122, 103903 (2022). [2] U. Friman-Gayer et al., Phys. Rev. Lett. 126, 102501

(2021). [3] F. Schließmann et al., Nat. Phys. 19, 597 (2023).

Lunch Talk PV IV Wed 13:00 HBR 14: HS 2
Funding opportunities for Early Career Researchers at DFG — ∙Manuel

Krämer — Deutsche Forschungsgemeinschaft e.V., Kennedyallee 40, 53175

Bonn
The German Research Foundation (Deutsche Forschungsgemeinschaft, DFG) is

the central organization for third-party funding of basic research in Germany.

It offers a broad spectrum of funding opportunities from individual grants to

larger coordinated programmes.

This talk will give an overview of the funding programmes that are tailored

to Early Career Researchers. These funding schemes facilitate, for example, re-

search stays abroad or the establishment of a junior research group. I will focus

the talk on the Walter Benjamin Programme, the Emmy Noether Programme

and the Heisenberg Programme and I will explain the different scopes and aims

of these programmes.

Evening Talk PV V Wed 19:30 HBR 14: HS 1
— ∙N N—

Plenary Talk PV VI Thu 9:00 HBR 14: HS 1
The muon д − 2 and the role of hadron physics — ∙Hartmut Wittig —

PRISMA+ Cluster of Excellence and Institute for Nuclear Physics, Johannes

Gutenberg University Mainz, Mainz, Germany

The anomalous magnetic moment of the muon, also called the muon д − 2 pa-

rameterises the fraction of the muon’s interaction strength with a magnetic field

due to quantum corrections. It is a sensitive probe of the Standard Model and

play a crucial role in the quest for new physics that may be able to explain the

dark matter puzzle or the observed disparity between matter and antimatter. In

particular, the observation of a non-zero deficit between experimental measure-

ment and theoretical prediction would signal a quantitative failure of the Stan-

dardModel. In this contribution I review the status of latticeQCD calculations of

the hadronic contributions to themuon д−2moment, focussing on the hadronic

vacuum polarisation contribution which dominates the uncertainty of the Stan-

dard Model prediction. This quantity exhibits a tension between recent lattice

QCD results and the traditional data-driven dispersivemethod. I discuss the im-

plications for the running of the electromagnetic coupling and the consistency

of global fits using electroweak precision data.

Plenary Talk PV VII Thu 9:45 HBR 14: HS 1
The tragic destiny of Mileva Marić Einstein — ∙Pauline Gagnon — CERN,

Geneva
What were Albert Einstein’s first wife’s contributions to his extraordinary pro-

ductivity in the first years of his career? A first biography of Mileva Marić Ein-

stein was published in Serbian in 1969 but remained largely unknown despite

being translated first in German, then in French in the 1990’s. The publication

of Mileva and Albert’s love letters in 1987 revealed how they lived together while

two recent publications shed more light on Mileva Marić’s life and work. I will

review this evidence in its social and historical context to give a better idea of

her contributions. In this presentation, I avoid all type of speculation and do not

attack Albert Einstein personally, but rather strictly stick to facts. The audience

will be able to appreciate why such a talented physicist has been so unkindly

treated by history.

Plenary Talk PV VIII Fri 9:00 HBR 14: HS 1
Measurement of charge radii and moments of exotic nuclides — ∙Liss
Vázquez Rodríguez for the COLLAPS-Collaboration — Max-Planck-Institut

für Kernphysik, Heidelberg, Germany — European Organization for Nuclear

Research, Geneve, Switzerland

COLLAPS (COLlinear LAser sPectroScopy) stands at ISOLDE as a pioneering

setup in the field of laser spectroscopy. This experiment focuses on the mea-

surement of distinctive nuclear properties of short-lived and exotic radioactive

nuclei. These properties include nuclear spins, electromagnetic moments, and

charge radii, which are extracted through the hyperfine structures and isotope

shifts.

At the heart of COLLAPS’s inquiry are fundamental questions about the na-

ture of nuclear existence: What are the limits of nuclear existence? How do sim-

ple patterns emerge in complex nuclei? Are there new forms of structure far from

stability? To address these questions, the COLLAPS team is dedicated to devel-

oping laser spectroscopy techniques of exceptional precision and sensitivity.

An overview of the COLLAPS setup will be given followed by a discussion of

some recent results in the tin and lead region.
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Symposium SMuK Dissertation Prize 2024 (SYMD) Overview

Symposium SMuK Dissertation Prize 2024 (SYMD)
jointly organised by

the divisions of the Matter and Cosmos Section (SMuK)

Claus Lämmerzahl
ZARM, Universität Bremen

Am Fallturm
28359 Bremen

claus.laemmerzahl@zarm.uni-bremen.de

The Matter and Cosmos Section, with its divisions Extraterrestrial Physics (EP), Gravitation and Relativity
(GR), Hadronic and Nuclear Physics (HK), Theoretical and Mathematical Physics (MP), Plasma Physics (P),
Radiation and Medical Physics (ST), and Particle Physics (T), awards a dissertation prize in recognition of
outstanding research in the context of a doctoral thesis and its excellent communication. The award committee
selects up to four candidates from the nominations who will present their doctoral theses at this symposium.

Overview of Invited Talks and Sessions
(Lecture hall HBR 14: HS 1 )

Sessions
SYMD 1 Mon 14:15–16:15 HBR 14: HS 1 SMuK Dissertation Prize 2024

The abstracts of the talks of the candidates will be published at https://www.dpg-verhandlungen.de prior to the conference.
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Strong-Interaction Matter under Extreme Conditions (SYEC) Overview

Symposium Strong-Interaction Matter under Extreme Conditions (SYEC)
jointly organized by

the Hadronic and Nuclear Physics Division (HK) and
the Gravitation and Relativity Division (GR)

Lorenz von Smekal
Justus-Liebig-Universität Gießen
Institut für Theoretische Physik

Heinrich-Buff-Ring 16
35392 Gießen

lorenz.smekal@theo.physik.uni-giessen.de

Bernhard Ketzer
Rheinische Friedrich-Wilhelms-Universität Bonn
Helmholtz-Institut für Strahlen- und Kernphysik

Nussallee 14-16
53115 Bonn

bernhard.ketzer@uni-bonn.de

Bernd Brügmann
Friedrich-Schiller-Universität Jena
Theoretisch-Physikalisches Institut

Fröbelstieg 1
07743 Jena

bernd.bruegmann@uni-jena.de

Among the fundamental forces of Nature it is the strong interaction that predominates the properties of matter
at temperatures as extreme as they have prevailed during the first microseconds after the Big Bang. In as-
trophysics, the greatest extremes of temperature and density occur during neutron-star mergers. And in the
laboratory, extremes of temperature and density can be generated and studied in heavy-ion collisions.
This symposium covers topics ranging from the underlying theory of strong-interaction matter, Quantum
Chromodynamics, as studied with large-scale simulations, to the exploration of its properties with heavy-ion
collision experiments in the laboratory, and from astrophysical observations in the Universe.

Overview of Invited Talks and Sessions
(Lecture hall HBR 14: HS 1)

Invited Talks
SYEC 1.1 Wed 9:00– 9:45 HBR 14: HS 1 Strong-interaction Matter under Extreme Conditions: a Review — ∙Guy D.

Moore
SYEC 1.2 Wed 9:45–10:30 HBR 14: HS 1 Theory of Strong-Interaction Matter— ∙Gergely Endrodi
SYEC 2.1 Wed 11:00–11:45 HBR 14: HS 1 Unravelling the phase structure of strong-interactionmatter with high-energy

heavy-ion experiments— ∙Tetyana Galatyuk
SYEC 2.2 Wed 11:45–12:30 HBR 14: HS 1 Neutron star mergers in numerical relativity— ∙Masaru Shibata

Sessions
SYEC 1.1–1.2 Wed 9:00–10:30 HBR 14: HS 1 Strong-Interaction Matter under Extreme Conditions I
SYEC 2.1–2.2 Wed 11:00–12:30 HBR 14: HS 1 Strong-Interaction Matter under Extreme Conditions II
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Strong-Interaction Matter under Extreme Conditions (SYEC) Wednesday

Sessions
– Invited Talks –

SYEC 1: Strong-Interaction Matter under Extreme Conditions I
Time: Wednesday 9:00–10:30 Location: HBR 14: HS 1

Invited Talk SYEC 1.1 Wed 9:00 HBR 14: HS 1
Strong-interaction Matter under Extreme Conditions: a Review — ∙Guy D.

Moore— Institut für Kernphysik, TU Darmstadt, Darmstadt, Germany

I will give a brief review of the thermodynamics and dynamics of strongly inter-

acting (QCD) matter at the extremes of temperature and density which can be

achieved in relativistic heavy ion collisions and which occurred in the very early

Universe and occur today in the most compact astrophysical bodies. I will dis-

cuss the phase diagram, what theoretical tools can be brought to bear on it, what

regions are accessible experimentally, and what we do and don’t know. I will also

describe attempts to predict the nonequilibrium behavior of strong-interaction

matter as observed in heavy ion collisions.

Invited Talk SYEC 1.2 Wed 9:45 HBR 14: HS 1
Theory of Strong-Interaction Matter — ∙Gergely Endrodi — Bielefeld Uni-

versity, Bielefeld, Germany

In this talk I will review the current status of selected topics at the forefront of lat-

tice field theory research on QCD under extreme conditions. In particular, I will

concentrate on observables relevant for the equilibrium description of strongly

interacting matter, including the equation of state, the phase diagram, as well

as anomalous transport phenomena. The extreme conditions to be discussed

encompass high temperatures, nonzero quark densities as well as background

electromagnetic fields. These act as relevant control parameters for several phys-

ical systems ranging from dense neutron stars through the early Universe to off-

central heavy-ion collisions.

SYEC 2: Strong-Interaction Matter under Extreme Conditions II
Time: Wednesday 11:00–12:30 Location: HBR 14: HS 1

Invited Talk SYEC 2.1 Wed 11:00 HBR 14: HS 1
Unravelling the phase structure of strong-interaction matter with high-
energy heavy-ion experiments— ∙TetyanaGalatyuk—Technische Univer-

sität Darmstadt — GSI, Darmstadt

Large efforts worldwide are being devoted to the study of nuclear matter far

from its ground state. The goal of this endeavour is to understand the micro-

scopic properties and the phase structure of strong-interaction matter, which is

governed by the laws of Quantum Chromo Dynamics (QCD), by creating ex-

treme states of matter in the laboratory. The measurement of a comprehensive

set of diagnostic probes offers the possibility to find signatures of new phases of

QCDmatter, and to discover the conjectured first order deconfinement and chi-

ral phase transition, and the critical endpoint. In this talk I will discuss relevant

observables to study criticality, emissivity, vorticity and the equation-of-state of

strong-interaction matter.

Invited Talk SYEC 2.2 Wed 11:45 HBR 14: HS 1
Neutron star mergers in numerical relativity — ∙Masaru Shibata — Am

Mühlenberg 1, Potsdam-Golm 14476

Neutron star mergers are not only the sources of gravitational waves but also the

engines of high-energy astrophysical phenomena such as gamma-ray bursts and

kilonovae. They are also the promising sources for synthesizing heavy elements

through the rapid neutron capture process. To theoretically investigate these as-

pects of the neutron star mergers, we have to perform a numerical simulation

in which relevant physics – general relativity, magnetohydrodynamics, neutrino

transport, equation of state for high density matter – are taken into account. In

this talk, I will report our latest effort for such a simulation paying particular

attention to the kilonovae and nucleosynthesis.
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Gravitation and Relativity Division (GR) Overview

Gravitation and Relativity Division
Fachverband Gravitation und Relativitätstheorie (GR)

Bernd Brügmann
Theoretisch-Physikalisches Institut
Friedrich-Schiller-Universität Jena

07743 Jena
bernd.bruegmann@uni-jena.de

Overview of Invited Talks and Sessions
(Lecture halls HBR 14: HS 2 and HS 3; Poster HBR 14: Foyer)

Prize Talk
GR 3.1 Tue 11:00–11:45 HBR 14: HS 2 Enlightening the darkUniverse through gravitational waves— ∙DanielaDoneva

Invited Talks
GR 4.1 Tue 14:00–14:45 HBR 14: HS 2 What if black hole spacetimes are singularity-free? — ∙Piero Nicolini
GR 14.1 Thu 11:00–11:45 HBR 14: HS 2 Modeling the strong-field dynamics of binary neutron star mergers —∙sebastiano Bernuzzi
GR 14.2 Thu 11:45–12:30 HBR 14: HS 2 Exploring the Phase Diagram of QCDwith Neutron StarMergers in the Prompt

and Non-Prompt Collapse Regime— ∙Christian Ecker

Invited Talks of the joint Symposium Strong-Interaction Matter under Extreme Conditions (SYEC)
See SYEC for the full program of the symposium.

SYEC 1.1 Wed 9:00– 9:45 HBR 14: HS 1 Strong-interaction Matter under Extreme Conditions: a Review — ∙Guy D.
Moore

SYEC 1.2 Wed 9:45–10:30 HBR 14: HS 1 Theory of Strong-Interaction Matter— ∙Gergely Endrodi
SYEC 2.1 Wed 11:00–11:45 HBR 14: HS 1 Unravelling the phase structure of strong-interactionmatter with high-energy

heavy-ion experiments— ∙Tetyana Galatyuk
SYEC 2.2 Wed 11:45–12:30 HBR 14: HS 1 Neutron star mergers in numerical relativity— ∙Masaru Shibata

Sessions
GR 1.1–1.4 Mon 16:45–18:05 HBR 14: HS 2 Black Holes I
GR 2.1–2.5 Mon 16:45–18:25 HBR 14: HS 3 Foundations and Alternatives I
GR 3.1–3.1 Tue 11:00–11:45 HBR 14: HS 2 Gustav-Hertz-Preis
GR 4.1–4.1 Tue 14:00–14:45 HBR 14: HS 2 Black Holes II
GR 5.1–5.2 Tue 14:45–15:25 HBR 14: HS 2 Black Holes III
GR 6.1–6.2 Tue 15:45–16:25 HBR 14: HS 2 Experimental Tests
GR 7.1–7.4 Tue 15:45–17:05 HBR 14: HS 3 Foundations and Alternatives II
GR 8.1–8.2 Tue 16:30–17:10 HBR 14: HS 2 Quantum Gravity and Quantum Cosmology
GR 9.1–9.3 Tue 17:30–18:30 HBR 14: HS 2 Quantum FieldTheory in Curved Spacetime
GR 10.1–10.4 Wed 14:00–15:20 HBR 14: HS 2 Relativistic Astrophysics I
GR 11.1–11.4 Wed 15:45–17:05 HBR 14: HS 2 Relativistic Astrophysics II
GR 12.1–12.4 Wed 15:45–17:05 HBR 14: HS 3 Foundations and Alternatives III
GR 13.1–13.3 Wed 17:30–18:30 HBR 14: HS 2 Numerical Relativity
GR 14.1–14.2 Thu 11:00–12:30 HBR 14: HS 2 Relativistic Astrophysics III
GR 15.1–15.2 Thu 14:00–14:40 HBR 14: HS 2 ClassicalTheory of General Relativity
GR 16.1–16.2 Thu 14:45–15:25 HBR 14: HS 2 Gravitational Waves I
GR 17.1–17.3 Thu 15:45–16:45 HBR 14: HS 2 Gravitational Waves II
GR 18.1–18.6 Thu 17:15–18:45 HBR 14: Foyer Poster
GR 19 Thu 19:00–20:30 HBR 14: HS 2 Members’ Assembly

Members’ Assembly of the Gravitation and Relativity Division
Thursday 19:00–20:30 HBR 14: HS 2
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Gravitation and Relativity Division (GR) Monday

Sessions
– Invited Talks, Prize Talks, Contributed Talks, and Posters –

GR 1: Black Holes I
Time: Monday 16:45–18:05 Location: HBR 14: HS 2

GR 1.1 Mon 16:45 HBR 14: HS 2
Examine of Quasi-Periodic Oscillations of X-ray Flux Seen in Stellar-Mass
Black Holes — ∙Gizem Dilara Açan Yildiz

1,2
and Ertan Güdekli

1
—

1
Istanbul University, Turkey —

2
Piri Reis University, Turkey

Stellar-mass Black Hole (BH) binaries have long been known to exhibit quasi-

periodic oscillations (QPO) in their X-ray flux curves, and this phenomenon

is considered one of the most effective tests of strong gravity models. In this

study, we take into account the observation data of three well-known micro-

quasars such as GRO 1655-40, XTE 1550- 564 and GRS 1915+ 105 and inves-

tigated QPOs. We successfully fit the observational data of epicyclic resonance

and variants of high-frequency QPO models, investigated relativistic precession

and its variants, tidal decay and warped disk models with perfect dark energy

under the influence of the relevant parameter in the Kerr BH. We show that tra-

ditional geodetic models of QPOs can explain observationally generated data

from microquasar models.

GR 1.2 Mon 17:05 HBR 14: HS 2
Kilometer-scale ultraviolet regulators and astrophysical black holes — ∙Jens
Boos

1
and Christopher D. Carone

2
—

1
KIT, Karlsruhe, Germany —

2
William & Mary, Williamsburg VA, USA

Regular black hole metrics involve a universal, mass-independent regulator that

can be up toO(700 km)while remaining consistent with terrestrial tests of New-

tonian gravity and astrophysical tests of general relativistic orbits. However, for

such large values of the regulator scale the horizon is lost. We solve this prob-

lem by proposingmass-dependent regulators. This allows for large, percent-level

effects in observables for regular astrophysical black holes. By considering the

deflection angle of light and the black hole shadow, we demonstrate the possibil-

ity of large observational effects explicitly.

GR 1.3 Mon 17:25 HBR 14: HS 2
Wave Optical imaging by point-source scattering for a KTNdS black hole
— ∙Felix Willenborg

1,2
, Dennis Philipp

1,2
, and Claus Lämmerzahl

1,2
—

1
Zentrum für angewandte Raumfahrt und Mikrogravitation (ZARM), Univer-

sity of Bremen, 28359 Bremen, Germany —
2
Gauss-Olbers Center, c/o ZARM,

University of Bremen, 28359 Bremen, Germany

The Kerr-Taub-NUT-de Sitter (KTNdS) spacetime is an interestingmodel due to

its special property of conical singularities and the so-called Misner string in the

presence of a gravitomagnetic monopole, the NUT charge parameter ℓ. Gravi-
tational lensing maps have shown that these become apparent to an observer for

light- and time-like geodesics. Furthermore, the background appears "twisted"

depending on the value of ℓ. Instead of describing the observation with ray-

optical methods, we have already shown the observations for Schwarzschild-de

Sitter as well as Kerr-de Sitter black holes for very low frequencies in a wave-

optical approach. There, the scattering of a monochromatic point source was

observed as seen by an observer at a larger distance from the black hole. We are

interested in how the previous observations of the ray-optical approaches turn

out at very low frequencies, and whether the same characteristic observations

can be made, since the wave-optical approach coincides with the ray-optical ap-

proach at high frequencies. We present wave-optical images for both Taub-NUT-

de Sitter (TNdS) and Kerr-Taub-NUT-de Sitter black holes and discuss the re-

sults.

GR 1.4 Mon 17:45 HBR 14: HS 2
Analytical studies of higher-order photon rings— ∙Oleg Tsupko

1,2
, Volker

Perlick
1
, and Fabio Aratore

3
—

1
ZARM, University of Bremen, Bremen,

Germany —
2
Moscow, Russia —

3
University of Salerno, Salerno, Italy

Higher-order photon rings can be expected to be detected in a more detailed im-

age of the black hole found in future observations. These rings are lensed images

of the luminous matter surrounding the black hole and are formed by photons

that loop around it. Analytical calculations of higher-order images are possible

with the use of so-called the strong deflection limit, which provides a simple log-

arithmic expression for large angles of gravitational deflection that is particularly

suited for rays making revolutions around a black hole. In this work we compute

analytically the shape of higher-order photon rings for an arbitrary spherically-

symmetricmetric using strong deflection limit. The shape is found as the explicit

equation of the curve in polar coordinates. The formula describes the apparent

shape of the higher-order image of the equatorial emission ring with the given

radius around black hole as viewed by distant observer with an arbitrary inclina-

tion. Further, we discuss how the metric can be constrained through measure-

ments of higher-order photon rings, the possible observation of which in future

projects is currently being discussed. The work of Oleg Tsupko is supported by

Humboldt Research Fellowship for experienced researchers.

GR 2: Foundations and Alternatives I
Time: Monday 16:45–18:25 Location: HBR 14: HS 3

GR 2.1 Mon 16:45 HBR 14: HS 3
Einstein’s basement - A model of dark matter and dark energy? — ∙Fritz
Riehle and Sebastian Ulbricht — Physikalisch-Technische Bundesanstalt,

Braunschweig

The energy-momentum relationship (EMR) of a free particle in special relativ-

ity is regarded as the upper branch of an avoided crossing between the mass of

the particle and its momentum. The corresponding EMR for the lower branch

- a regime dubbed as Einstein’s basement - is derived. From the associated La-

grangian and the conventional gravitational interaction a new kinematics in Ein-

stein’s basement is determined. It is shown that this can lead to a repulsion of the

basement particles and a modified interaction with regular matter. The model

suggests the identification of the basement particles with dark matter accom-

panied with a missing interaction with light. The expansion of the basement

particles and the regular mass that is carried along could be interpreted as an

expansion of the universe. Tests of the model by astronomical observations are

suggested.

GR 2.2 Mon 17:05 HBR 14: HS 3
Frommaximum force to the emergence of space, black holes and elementary
particles— ∙Christoph Schiller—Motion Moutain Research

It is shown that general relativity is characterized by a maximum force c4/4G, in
the same way that special relativity is characterized by a maximum speed c.

Combining these limits with the quantum of action ħ yields a model for space

that explains and reproduces the thermodynamics of black holes. Themodel also

explains the occurrence of elementary particles and yields a general mechanism

for the appearance of elementary particle mass.

C. Schiller, Tests for maximum force and maximum power, Physical Review

D 104 (2021) 124079.

A. Kenath, C. Schiller and C. Sivaram, Frommaximum force to the field equa-

tions of general relativity - and implications, International Journal of Modern

Physics D 31 (2022) 2242019 (honourable mention in the 2022 competition of

the gravity research foundation).

C. Schiller, Testing a conjecture on the origin of space, gravity and mass, In-

dian Journal of Physics 96 (2022) 3047-3064.

More details at https://www.motionmountain.net/research.html

GR 2.3 Mon 17:25 HBR 14: HS 3
Kaluza ohne Klein — ∙Thomas Schindelbeck — thomas.schindelbeck@

iraeph.de

Theodor KaluzasModell für eine einheitliche Beschreibung von Gravitation und

Elektrodynamik liefert völlig falsche Größenordnungen für Teilcheneigenschaf-

ten, ein Problem, das weder eine Kombination mit Konzepten der Quanten-

mechanik, erstmals vorgeschlagen von Oskar Klein, noch Weiterentwicklungen

im Rahmen der ART, z.B. der Space-Time-Matter-Theorie grundsätzlich lösen

konnten. Eine präzise ab initio Beschreibung von Teilcheneigenschaften ist mög-

lich, wenn man Kaluzas Ansatz in erster Nährung auf Elektrodynamik bezieht.

Gravitative Effekte lassen sich über eine Reihenentwicklung zurückgewinnen,

dabei können Terme in Größenordnung der kosmologischen Konstanten auf-

treten.
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GR 2.4 Mon 17:45 HBR 14: HS 3
Dimensionale Physik erklärt über die Geometrie der 4D- und 3D-Raumzeit
die Bedeutung von Pfadintegralen— ∙ChristianKosmak—Working Group

Dimensional Physics, Würzburg

Nur aus unserer 4D-Raumzeit heraus, lässt sich die Quantenmechanik (QM)

nicht erklären. In der neuen Theorie der Dimensionale Physik (DP) besitzt die

4D-Raumzeit eine Schnittstelle zu niederdimensionalen Raumzeiten und eine

Schnittstelle zu höherdimensionalen Raumzeiten. Erst über die niederdimensio-

nale Schnittstelle mit unendlich vielen niederdimensionalen Raumzeiten kann

eine QM aufgebaut werden.

Daraus folgt, dass Pfadintegrale in der QM nicht einfach nur eine exakte Be-

rechnung der Wahrscheinlichkeiten von Aufenthaltsorten in der 4D-Raumzeit

erlauben, sondern dass Pfadintegrale in der QMdie korrekte Abbildung des Auf-

enthaltsortes in der 3D-Raumzeit erlauben.

Internetseite: www.dimensionale-physik.de

YouTube-Kanal: www.youtube.com/@DimensionalePhysik

GR 2.5 Mon 18:05 HBR 14: HS 3
Significance of the number spaceℚ and the coordinate system for energy re-
lationships of elementary particles and the cosmos — ∙Helmut Christian

Schmidt— LMUMünchen
For energy relations, a system of 3 objects, each with 3 spatial coordinates (φ,r,θ)

and the common time, is sufficient. The quantum information from these 10 in-

dependent parameters results in a polynomial P(2). A transformation into P(2π)
provides the energy ratios.

E.g. neutron:

Ep = (2π)4 + (2π)3 + (2π)2

Ee = −((2π)1 + (2π)0 + (2π)−1)
Emeasurinд deice = 2(2π)−2 + 2(2π)−4 − 2(2π)−6

derived from Christoffel symbol

Etime = 6(2π)−8

mneutron/me = Ep + Ee + Emeasurement + Etime = 1838.6836611

measured : 1838.68366173(89)me

Neutrinos correspond to τ = π, μ = 1, e = π−1
. A photon made of neutri-

nos and can be viewed as two entangled electrons e− and e+. The charge results

in an energy ratio EC .
EC = −π1 + 2π−1 + π−3 − 2π−5 + π−7 − π−9 + π−12

mproton = mneutron + ECme = 1836.15267363 me

hGN c
5s8/m10π4 − π2 − π−1 − π−3 = 0.999991

Further calculations on the planetary system (Sun, Mercury, Venus, Earth,

Moon) show the advantages of P(2π) with an outlook H0 and CMB.

GR 3: Gustav-Hertz-Preis
Time: Tuesday 11:00–11:45 Location: HBR 14: HS 2

Prize Talk GR 3.1 Tue 11:00 HBR 14: HS 2
Enlightening the dark Universe through gravitational waves — ∙Daniela
Doneva — University of Tübingen, Tübingen, Germany — Laureate of the

Gustav-Hertz-Prize 2024
We already know that most of the observable Universe appears dark - from the

dark energy that governs the expansion of our Universe, through the darkmatter

in the galaxies, to black holes where spacetime curvature reaches extreme val-

ues putting to test even Einstein’s theory of gravity. Yet, we can only guess what

else awaits to be discovered, whether new fundamental fields exist in nature, or

strong gravity needs to be modified in its most extreme regime. Gravitational

waves are our long-waited tool to unveil these mysteries. In the present talk, I

will discuss some of the most interesting black hole and neutron star solutions

beyond general relativity that allow us to dig deeper into our understanding of

fundamental physics, especially through gravitational wave observations.

GR 4: Black Holes II
Time: Tuesday 14:00–14:45 Location: HBR 14: HS 2

Invited Talk GR 4.1 Tue 14:00 HBR 14: HS 2
What if black hole spacetimes are singularity-free? — ∙Piero Nicolini —

Universität Triest, Triest, Italien — INFN, Triest, Italien — Johann Wolfgang

Goethe-Universiät Frankfurt am Main, Frankfurt am Main, Deutschland —

FIAS, Frankfurt am Main, Deutschland

Although the Penrose-Hawking singularity theorems leave little room for the

fate of collapsing matter, since the 1960s there has been great interest in the pos-

sibility of deriving black hole solutions with a regular center. In this talk, after

a short historical review, I will briefly discuss the main features of regular black

holes. Finally, I will comment on the emerging new phenomenology and what

can be learned from such spacetimes for the future.

GR 5: Black Holes III
Time: Tuesday 14:45–15:25 Location: HBR 14: HS 2

GR 5.1 Tue 14:45 HBR 14: HS 2
Light propagation in a plasma on Kerr spacetime — ∙Volker Perlick

1
and

OlegTsupko
1,2

—
1
ZARM,University of Bremen, 281359 Bremen—

2
Moscow,

Russia
Light propagation in a pressure-free non-magnetised plasma on Kerr spacetime

is considered, which is a continuation of our previous study [Phys. Rev. D 95,

104003 (2017)]. It is assumed throughout that the plasma density is of the form

that allows for the separability of the Hamilton-Jacobi equation for light rays,

i.e., for the existence of a Carter constant. We start with studying spherical

orbits, which are contained in a coordinate sphere $r = \mathrm{constant}$,

and conical orbits, which are contained in a coordinate cone $\vartheta =

\mathrm{constant}$. In particular, it is revealed that in the ergoregion in the

presence of a plasma there can exist two different spherical light rays propagat-

ing through the same point. We demonstrate that, contrary to the vacuum case,

circular orbits can exist off the equatorial plane in the domain of outer commu-

nication of a Kerr black hole. Considering the light deflection in the equatorial

plane, we derive a new exact formula for the deflection angle which has the ad-

vantage of being directly applicable to light rays both inside and outside of the

ergoregion. The possibility of a non-monotonic behavior of the deflection angle

as a function of the impact parameter is demonstrated in the presence of a non-

homogeneous plasma. We also add some further comments to our discussion

of the black-hole shadow which was the main topic of our previous paper. - For

details see arXiv:2311.10615.

GR 5.2 Tue 15:05 HBR 14: HS 2
Dynamics of nonlinear scalar field with Robin boundary condition on
the Schwarzschild-Anti-de Sitter background — ∙Filip Ficek

1,2
and Ma-

ciej Maliborski
1,2

—
1
University of Vienna, Faculty of Mathematics, Oskar-

Morgenstern-Platz 1, 1090 Vienna, Austria —
2
University of Vienna, Gravita-

tional Physics, Boltzmanngasse 5, 1090 Vienna, Austria

We explore the dynamics of conformal cubic scalar fields on a Schwarzschild-

anti-de Sitter background, focusing on the impact of black hole size and Robin

boundary conditions. We identify a critical curve in parameter space that de-

marcates regions with distinct asymptotic behaviours. Key findings include a

pitchfork bifurcation of stable solutions in case of the defocusing nonlinearity

and existence of thresholds for finite-time blow-ups in the focusing scenario.
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GR 6: Experimental Tests
Time: Tuesday 15:45–16:25 Location: HBR 14: HS 2

GR 6.1 Tue 15:45 HBR 14: HS 2
A gravitational metrological triangle — ∙Claus Lämmerzahl

1
and Sebas-

tian Ulbricht
2
—

1
ZARM, University Bremen, Germany —

2
PTB, Braun-

schweig, Germany

From gravitational analogues of the Josephson and the quantum Hall effect it is

possibe to derive two gravitational analogues of the electric metrological trian-

gle. This leads to a direct connection between the Planck constant and the mass

of elementary particles. We also get an additional consistency relation for the

electrical and gravitational definition of mass and also of Planck’s constant. This

provides a test of the uniqueness of ħ or of the universality of quantummechan-

ics, a quantum test of the equivalence principle, and may give, in principle, an

alternative approach to a quantum definition of the kg.

GR 6.2 Tue 16:05 HBR 14: HS 2
Reaching the Planck scale with muon lifetime measurements and muon ac-
celerators — ∙Christian Pfeifer

1
and Iarley Lobo

2
—

1
ZARM, Uni Bre-

men, Germany—
2
Department of Chemistry and Physics, Federal University of

Paraíba, Brazil

A prominent effective description of particles interacting with the quantum

properties of gravity is through modifications of the general relativistic disper-

sion relation. Such modified dispersion relations lead to modifications in the

relativistic time dilation. A perfect probe for this effect, which goes with the par-

ticle energy cubed over the quantum gravity scale and the square of the particle

mass would be a very light unstable particle for which one can detect the lifetime

in the laboratory (lab) as a function of its energymeasured in the lab to very high

precision.

In this talk I discuss how amodified dispersion relation leads tomodified time

dilations and thus to modified lifetime of particles t(E,M) in the detector frame

as function of their mass M and their energy in the detector frame E. It will be-
come clear that the usual special relativistic time dilation, which leads to a linear

dependence of the particle lifetime on the particle energy, could just be the first

order lienar approximation of a more general functional dependence of t(E,M).
Furthermore, I discuss that a muon collider or accelerator would be a perfect

tool to investigate the existence of an anomalous time dilation, and with it the

fundamental structure of spacetime at the Planck scale.

GR 7: Foundations and Alternatives II
Time: Tuesday 15:45–17:05 Location: HBR 14: HS 3

GR 7.1 Tue 15:45 HBR 14: HS 3
Der Ursprung der dunklen Materie — ∙Albrecht Giese — Taxusweg 15,

22605 Hamburg

Die dunkle Materie gilt derzeit als das am wenigsten verstandene Phänomen der

Physik. Zwei Theorien werden diskutiert als mögliche Lösung: (1) Die Annahme

von neuen Teilchen, welche nur über Gravitation wechselwirken und (2) eine

Änderung des Gravitationsgesetzes in der Weise, dass sich bei schwachen Fel-

dern die Entfernungsfunktion ändert (MOND).

Beide Ansätze gelten als widerlegt durch Beobachtungen, und das mit jeweils

hoher Signifikanz. Die Teilchenhypothese durch Galaxien, die umeinander krei-

sen. Der Ansatz MOND durch die Vermessung von Doppelsternen mit großem

Abstand.

Ein bisher nicht beachtetes Phänomen ist nun die Gleichheit der Verteilun-

gen des DM-Effekts mit der Verteilung der Photonen um Galaxien herum. Hier

bietet sich der revolutionäre Ansatz an, dass Photonen selbst diese Teilchen sind

- bei einer ’kopernikanischen’ Änderung des Gravitationsgesetzes; nämlich der

Unabhängigkeit der Gravitation von Masse.

Dieser Ansatz erklärt alle bekannten Beobachtungen des Phänomens dunkle

Materie. Und er liefert im Falle der Gravitationskurven sogar quantitativ korrek-

te Ergebnisse - mittels Rohdaten, ohne jegliche Anpassung von Parametern. Und

das als einziger heute existierender Ansatz.

Weitere Info: ag-physics.org/gravity

GR 7.2 Tue 16:05 HBR 14: HS 3
GR-Time dilation from (EP) why not from energy conservation. —

∙Manfred Geilhaupt— 41844 Wegberg

In physics, gravity is a fundamental interaction which causes mutual attraction

between all things that have mass (energy). 1. Mass (energy) bends light (en-

ergy)! So light also can bend mass. 2. Clocks run faster on a mountain and

slower at earth level! Conclusion: GR-time dilation explained with Einsteins

equivalence principle (EP) must be basically a fact of matter due to energy con-

servation. (Conclusions from thermodynamic principles, see research gate pre-

print)

GR 7.3 Tue 16:25 HBR 14: HS 3
The infalling observer’s twofold perception— ∙René Friedrich—Strasbourg

Black holes, and in particular the underlying Schwarzschild metric, are associ-

ating finite and infinite time structures. In particular, the infalling observer is

reaching the event horizon within finite time while according to external ob-

servers, she will never reach the event horizon. In this talk, it will be shown that

up to now, the point of view of the infalling observer has been fundamentally

misunderstood, because there is not taken into account the fact that every in-

falling observer approaching the event horizon is also an external observer, such

that she disposes of two competing ways of perception.

The topic was subject of an essay that received a ”honorable mention” in the

essay contest 2023 of the Gravitational Research Foundation. Further informa-

tion: R. Friedrich: Quantengravitation ohne Mühe

GR 7.4 Tue 16:45 HBR 14: HS 3
Only Euclidean Relativity Provides a Holistic View of Nature — ∙Markolf

Niemz—Heidelberg University, Germany

Special and general relativity (SR/GR) describe nature “subjectively”, that is, from

the perspective of just one observer at a time (one group of observers, to be exact).
Mathematically, SR/GR are correct. I show: (1) Physically, SR/GR have an issue.

Despite the covariance of SR/GR, there is always just one active perspective. Be-

cause of this constraint, there is no holistic view of nature. The issue shows itself

in unsolved mysteries. Still, the Lorentz factor and gravitational time dilation

are correct. This is why the concepts of spacetime in SR/GR work well except

for cosmology and quantum mechanics. (2) Euclidean relativity (ER) describes

nature “objectively”, that is, from the perspectives of all objects at once. Any (!)
object’s proper space d1, d2, d3 and proper time τ span natural spacetime, which

is 4D Euclidean space (ES) if we interpret cτ as d4. All energy moves through

ES at the speed c. An observer’s reality is created by projecting ES orthogonally

to his proper space and to his proper time. In SR, these concepts are consid-

ered coordinate space and coordinate time. Neither their reassembly to a non-

Euclidean spacetime nor the parameterization in SR/GR provides a holistic view.

The scalar τ, in particular, cannot factor in an object’s 4D vector “flow of proper

time” τ. The SO(4) symmetry of ES is incompatible with waves. This is fine be-

cause waves and particles are subjective concepts. We must distinguish between

an observer’s reality (described by SR/GR) and the master reality ES (described

by ER). ER solves 15 mysteries (preprints.org/manuscript/202207.0399).

GR 8: Quantum Gravity and Quantum Cosmology
Time: Tuesday 16:30–17:10 Location: HBR 14: HS 2

GR 8.1 Tue 16:30 HBR 14: HS 2
Propagation of spinors on the angular deformed noncommutative black hole
background— ∙Nikola Konjik

1
, Marija Dinitrijević Ćirić

1
, and Andjelo

Samsarov
2
—

1
University of Belgrade-Faculty of Physics, Belgrade, Serbia —

2
Rudjer Boskovic Institute, Zagreb, Croatia

Some noncommutative (NC) theories possess a certain type of dualities that are

implicitly built within their structure. In this paper we establish still another

example of this kind. More precisely, we show that the noncommutative U(1)

gauge theory coupled to a NC scalar/spinor field and to a classical geometry of

the Reissner Nordstrom (RN) type is completely equivalent at the level of equa-

tions of motion to the commutative U(1) gauge theory coupled to a commutative
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scalar field and to a classical geometry background, different from the starting

RN background. The new (effective) metric is obtained from the RN metric by

switching on an additional nonvanishing r-phi component. Using this duality

between two theories and physical systems they describe, we formulate an effec-

tive approach to studying a dynamics of spin 1/2 fields on the curved background

of RN type with an abiding noncommutative structure. We calculate QNM spec-

trum of fermions in this type of space.

GR 8.2 Tue 16:50 HBR 14: HS 2
Compact objects from effective quantumgravity— ∙Salvatore S. Sirletti1,2

and Piero Nicolini
3,4

—
1
Dipartimento di Fisica, Università di Trento, Via

Sommarive 14, 38123 Povo, Trento, Italy —
2
Dipartimento di Fisica e Scienze

della Terra, Università degli Studi di Ferrara, via Saragat 1, I-44122 Ferrara, Italy

—
3
Institut für Theoretische Physik, Goethe-Universität, Frankfurt am Main,

Germany —
4
Dipartimento di Fisica, Università degli Studi di Trieste, Via Al-

fonso Valerio, 2, 34127 Trieste, Italy

It has been shown that the UV finiteness of Superstring Theory can led to the

derivation of a family of regular black hole solutions in the gravity-matter de-

coupling limit. The latter is a regime governed by stringy effects like non-

commutativity and T-duality. The most natural realization of a non-local struc-

ture inheriting noncommutative geometry effects is the Gaussian profile for the

energy density in the relativistic stress tensor.

In this talk, we present two interesting regular black hole/compact object al-

ternatives that stem from postulating a smooth transition between a quantum

gravity dominated region at the origin, and a corona of degenerate nuclear mat-

ter around it. The derivation of the resulting semi-classical metric allows for the

description of a regular horizonless Planckian object and a neutron star with a

quantum vacuum at its center.

GR 9: Quantum Field Theory in Curved Spacetime
Time: Tuesday 17:30–18:30 Location: HBR 14: HS 2

GR 9.1 Tue 17:30 HBR 14: HS 2
Particle Production by Gravitational Fields and Black Hole Evaporation —

∙Michael F. Wondrak
1,2

, Walter D. van Suijlekom
2
, and Heino Falcke

1

—
1
Department of Astrophysics/IMAPP, Radboud Universiteit, Nijmegen, The

Netherlands—
2
Department ofMathematics/IMAPP, RadboudUniversiteit, Ni-

jmegen, The Netherlands

This talk presents a new avenue to black hole evaporation using a heat-kernel

approach in the context of effective field theory analogous to deriving the

Schwinger effect. Applying this method to an uncharged massless scalar field

in a Schwarzschild spacetime, we show that spacetime curvature takes a similar

role as the electric field strength in the Schwinger effect. We interpret our results

as local pair production in a gravitational field and derive a radial production

profile. The resulting emission peaks near the unstable photon orbit. Compar-

ing the particle number and energy flux to the Hawking case, we find both effects

to be of similar order. However, our pair production mechanism itself does not

explicitly make use of the presence of a black hole event horizon and might have

cosmological implications.

The presentation is based on Phys. Rev. Lett. 130 (2023) 221502.

GR 9.2 Tue 17:50 HBR 14: HS 2
Particle creation in Bianchi IX universe — ∙Tatevik Vardanyan and Claus

Kiefer—University of Cologne, Faculty of Mathematics and Natural Sciences,

Institute for Theoretical Physics, Cologne, Germany

Particle production due to the expansion of the universe is studied for the

general Bianchi type IX model. The impact of anisotropies on created parti-

cles/antiparticles is presented. The results are compared to the closed FLRW

model of the universe.

GR 9.3 Tue 18:10 HBR 14: HS 2
Wigner phase of photonic helicity states in curved spacetime — ∙Luis
Adrian Alanis Rodriguez — Institute for Theoretical Physics, University of

Cologne, Cologne, Germany — Institute for Quantum Computing (PGI-12),

Forschungszentrum Jülich, Jülich, Germany

We study relativistic effects on polarized photons that travel in a curved space-

time. The considered scenario is one in which photons propagate in the gravita-

tional field of the Earth on a closed path that starts at a terrestrial laboratory, is

reflected at one ormore satellites, and finally returns to the laboratory. A formal-

ism that takes into account the propagation and the boundary conditions at the

mirrors is introduced. We find that after propagating along a closed path as in

the aforementioned scenario, a non-trivial Wigner phase is acquired by the pho-

tons already in the Schwarzschild spacetime, where previous studies have found

a trivial Wigner phase.

GR 10: Relativistic Astrophysics I
Time: Wednesday 14:00–15:20 Location: HBR 14: HS 2

GR 10.1 Wed 14:00 HBR 14: HS 2
Timing of pulsars in extreme mass ratio systems — ∙Eva Hackmann —

ZARM, Universität Bremen

Binary systems of a pulsar and a black hole are very promising laboratories to de-

termine the features of the combined gravitational field and to test General Rel-

ativity. A pulsar orbiting Sagittarius A*, the supermassive galactic center black

hole, should allow for the determination of its mass and spin to unprecedented

accuracy and to test e.g. the no-hair theorem. It is therefore of great importance

to accurately model the effects of General Relativity. Different from the usual

post-Newtonian treatment, we present an analytical timing formula based on

the test particle limit in the extreme mass ratio system. The resulting relativistic

delays of the pulsar signal are discussed.

GR 10.2 Wed 14:20 HBR 14: HS 2
Radiation-hydrodynamics simulations of kilonovaewith nuclear networks—
∙FabioMagistrelli— Friedrich-Schiller-Universitaet Jena, TPI

I will present a new technique to simulate the long-term evolution of the ma-

terial ejected during binary neutron star mergers. For the first time, we pro-

vide radiation-hydrodynamic simulations with complete nuclear network cal-

culations to compute in real-time the energy released by nuclear reactions and

keep track of the detailed matter composition. I will then describe the results

obtained by applying this pipeline to a new set of numerical relativity simula-

tions run for hundreds of milliseconds after merger. In particular, I will discuss

the features induced by different equations of states for the neutron star mat-

ter on kilonovae lightcurves and r-process nucleosynthesis yields. Finally, I will

consider the effects of including extra energy in the simulation in the form of a

polar jet mimicking a short gamma-ray burst.

GR 10.3 Wed 14:40 HBR 14: HS 2
Accretion Induced Collapse of Rotating White Dwarfs Progenitors — ∙Luís
Felipe LongoMicchi— Friedrich-Schiller Universitat
Studies have proposed accretion-induced collapse (AIC) of white dwarfs (WDs)

as possible power engines of short GRBs with extended emission (sGRB+EE).

Aware of the recent turmoil around GRB211211A (a known sGRB+EE) origins,

we revisited the science case of AICs. In this talk, we will discuss the results

of three models of WDs that collapse due to electron capture. Parameterized

by their initial angular momentum, we study the influence of rotation in our

AICmodels. A careful characterization of themulti-messenger emission of these

events will be dis- cussed. With a particular focus on gravitational radiation, we

will examine their gravitational wave (GW) morphology and their detectabil-

ity in current and future ground-based GW detectors. We provide estimates of

their electromagnetic and neutrino radiation profile and compare them against

other supernova-like events. All our models are fully general-relativistic three-

dimensional numerical simulations containing a moment-based neutrino radi-

ation transport. The inclusion of magnetic fields is an undergoing extension of

our work.

GR 10.4 Wed 15:00 HBR 14: HS 2
Constraining the Properties of Dark Matter With Gravitational Lensing on
Subgalactic Scales — ∙Felix Heinze — Friedrich-Schiller-Universität Jena,

Theoretisch-Physikalisches Institut, Fröbelstieg 1, 07743 Jena

Gravitational lensing is a powerful tool for investigating the distribution and the

total content of both luminous and dark matter in galaxies and galaxy clusters.

Even small substructures in the form of subhalos can be detected by the pertur-

bative effects they have on the lensing observables, even if no luminous matter
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is associated with them. It is crucial to understand the lensing effects of these

subhalos in detail, as they can be used to infer the structural properties and the

abundance of substructures, which in turn allow for constraining the properties

of dark matter. A substantial portion of the subhalos that have been detected in

the past seem to exhibit concentrations that significantly exceed the predictions

made by the cold dark matter model. One possible explanation for this discrep-

ancy that does not invoke alternative dark matter models lies in the potential in-

adequacy of the theoretical models that have underpinned prior analyses. State-

of-the-art cosmological simulations that include the effects of baryons, such as

TNG50, indicate that previously used models of subhalo density profiles might

not provide an adequate description in the presence of baryons. These studies,

implications for future lensing analyses and their ability to constrain dark matter

models are going to be discussed in this talk.

GR 11: Relativistic Astrophysics II
Time: Wednesday 15:45–17:05 Location: HBR 14: HS 2

GR 11.1 Wed 15:45 HBR 14: HS 2
Constraining the nuclear equation of state from rotating neutron stars —

∙SebastianH.Völkel
1
andChristian J. Krüger

2
—

1
MaxPlanck Institute for

Gravitational Physics (Albert Einstein Institute), D-14476 Potsdam, Germany

—
2
Theoretical Astrophysics, IAAT, University of Tübingen, D-72076 Tübingen,

Germany

Inferring the nuclear equation of state from neutron stars is a fascinating re-

search objective that calls for accurate and efficient modeling. Due to compu-

tational and technical difficulties, most existing works that focus on equation of

state inference neglect rotational effects. In this talk, I will review a Bayesian

parameter estimation framework that was first introduced in [1] for slowly ro-

tating neutron stars, and more recently extended to fast rotation in [2]. The

framework allows to convert measurements of bulk properties of rotating neu-

tron stars, e.g., their masses, radii, but alsomoments of inertia, and some f-mode

frequencies, to bounds on the popular piecewise polytropic equation of state. The

key for efficient parameter estimation is the use of novel universal relations and

the construction of a template bank. While slow rotation can be well justified

in the presence of large measurement uncertainties and slowly rotating stars, it

can lead to significant bias for moderately rotating neutron stars and future, high

accuracy measurements.

[1] Völkel and Krüger, PRD 105 124071 (2022), arXiv:2203.05555

[2] Krüger and Völkel, accepted in PRD, arXiv:2309.05643

GR 11.2 Wed 16:05 HBR 14: HS 2
Universal relations for bulk quantities of rapidly rotating neutron stars —
∙Christian J. Krüger

1
and Sebastian H. Völkel

2
—

1
Theoretical Astro-

physics, IAAT, University of Tübingen, D-72076 Tübingen, Germany —
2
Max

Planck Institute for Gravitational Physics (Albert Einstein Institute), D-14476

Potsdam, Germany

Neutron stars are compact objects whose interior composition is largely un-

known and various rather different potential compositions are being debated.

Furthermore, astrophysical neutron stars rotate, causing them to be oblate and

their fluid bulk quantities to differ significantly from their nonrotating coun-

terparts. Calculating these bulk quantities requires the computationally rather

expensive solution of elliptic PDEs while neglecting rotational effects will in-

evitably result in bias when performing parameter estimation. Despite their

complex physical nature, the impact of rotation on neutron stars exhibits quite

universal patterns. In this talk, I will present universal relations that allow to

estimate fluid bulk quantities of rapidly rotating neutron stars based on massM,

radius R and moment of inertia I of an associated nonrotating neutron star [1],

which considerably reduces the computational expense. In extension of the cited

work, I will present estimates for additional fluid bulk quantities which will be

based on a newly generated set of neutron star models, thereby reducing poten-

tial bias in the relations.

[1] Krüger and Völkel, accepted in PRD, arXiv:2309.05643

GR 11.3 Wed 16:25 HBR 14: HS 2
An overview of nuclear and astrophysical constraints on the equation of state
for neutron-rich dense matter — ∙Hauke Koehn — Institut für Physik und

Astronomie, Universität Potsdam, Haus 28, Karl-Liebknecht-Str. 24/25, 14476,

Potsdam, Germany

At present, a multitude of different observations, experiments and theoretical

considerations exist to address the nature of matter at extreme densities. We

present a detailed overview across these distinct sources of information and ex-

plain why and how they impose constraints on the cold equation of state of

neutron-rich dense matter (EOS). By performing Bayesian inference on a large

set of candidate EOS for each input, we are able to combine the distinct con-

straints, which delivers stringent constraints on the radii and maximummass of

neutron stars, and further restrictions on empirical nuclear parameters or the

speed of sound.

GR 11.4 Wed 16:45 HBR 14: HS 2
Effects of Quantum Gravity on the Nuclear Astrophysics of Quark Stars: The
GUP-Modified MIT Bag Model — ∙Marcelo Netz-Marzola

1,2
, César A.

Zen Vasconcellos
3,4

, and Dimiter Hadjimichef
3
—

1
FIAS, Frankfurt, Ger-

many —
2
Goethe-Uni, Frankfurt, Germany —

3
UFRGS, Porto Alegre, Brazil —

4
ICRANet, Pescara, Italy

The Generalized Uncertainty Principle (GUP) is motivated by the premise that

spacetime distortions near the Planck scale impose a lower bound on the achiev-

able resolution of distances, leading to a minimum length. Inspired by a semi-

classical method that integrates the GUP into the partition function by deform-

ing its phase space, we induce amodification on the thermodynamic quantities of

the MIT bag model that we propose serves as an effective semiclassical descrip-

tion of deconfined quark matter in a space with minimal length. We investigate

the consequences of this deformation on the zero-temperature limit, revealing

a saturation limit for the energy density, pressure and baryon number density

and an overall decrease of the thermodynamic quantities, alongside a slight in-

crease in the mass-radius relation of compact objects, providing enhanced sta-

bility against gravitational collapse. These findings extend existing research on

GUP-deformed Fermi gases. Finally, we briefly outline the path towards a more

generalized GUP framework capable of integrating a variety of particles and in-

teractions. Theoretical implications of our work can be tested in the future at the

HADES experiment at GSI and at the CBM experiment at FAIR.

GR 12: Foundations and Alternatives III
Time: Wednesday 15:45–17:05 Location: HBR 14: HS 3

GR 12.1 Wed 15:45 HBR 14: HS 3
No Need for Dark Energy in a Variable Speed of Light Cosmology? —

∙Alexander Unzicker— Pestalozzi-Gymnasium München

Einstein’s very first idea concerning general relativity in 1911, based on a variable

speed of light, can be extended to a cosmology that implements Mach’s principle

(Dicke, 1957). Its predictions are compared to supernova data from the Open

Astronomy Catalog (API).

GR 12.2 Wed 16:05 HBR 14: HS 3
Solving the Conundrum of Dark Matter and Dark Energy — ∙Thomas
Wäscher—Von-Dalheim-Str. 2, 69231 Rauenberg

As a Follow-Up on the talk at the DPD-Frühjahrstagung Heidelberg 2022

”Theses for a Closed, Self Sustaining and Timeless Universe” I try now to ex-

plain how ”Dark Matter” and ”Dark Energy” can be mutually neutralized with-

out any residues. It starts from the ground by a wording of Ernst Schmutzer,

Jena: ”Acceleration replaces Gravity” and vice versa in the field of the Equiv-

alence Principle (EP). Applicated e.g. to the measurements of Riess et al. and

Perlmutter et al.(1998), who identified the growing redshift as an accelerated ex-

pansion of the universe this would imply that theymay have detected the growing

redshift in an constant gravitational field instead. The very meaning of the EP

is that all measurements of redshift in an isotropic and homogenious environ-

ment of accelerated expansion cannot be distinguished by no means from the

redshift measurements made in a stationary gravitational field. Now exchanging

the accelerated expansion by a stationary gravitational field, ”Dark Energy” is

omitted and instead the gravitational field delivers ”DarkMatter”. These consid-

erations favour a stable, gravitationally closed, adiabatic and timeless universe

with internal dynamic processes of fusion and decay of the elements in a state of

equilibrium. Surprising z>10 JWST observations hint to this prospect, e.g, the

existance of metal elements or the fully developed galaxies far away.
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GR 12.3 Wed 16:25 HBR 14: HS 3
Mögliche physikalische Ursachen der kosmischen Raumausdehnung —

∙Herbert Höft— Rilkestraße 29, 09114 Chemnitz

Für die Kosmologie gilt auch im weiten Universum: Homogenität des Raumes

*(Wahl des Startortes spielt keine Rolle,)

Isotropie des Raumes **(Richtung im Raum spielt keine Rolle) Die physikli-

schen Erhaltungsgestze gelten überall. Aktuell glaubt man, dass eine angenom-

mene Dunkle Energie den Kosmos auseinander treibt.

Für ein Kugelmodell des Kosmos (als der beobachtbare Teil des unendlichen

Universum) bestimmen die nicht abschirmbare anziehende Gravitationkraft FA

= GmM/r2 = Gm4πδr/3 der kosmoschen Masse M = δV = 4πδr3/3 und die

Fliehkraft durch Rotation FF = mω2r das wesentliche Geschehen im Kosmos.

Alles bewegt sich und rotiert das Elektron (Spin) und die Galaxien mit einer

Rotationsachse, die sich auch durch äußere Einwirkungen neigen kann was bei

einigen Galaxien durch die Absenkung der äußeren Spiralarme sichtbar ist und

bei unserer Milchstraße vermutet wird. Falls die angenommene Kosmoskugel

mit einer Winkelgeschwindigkeit ω rotiert, folgt aus der Differenz ΔF = FF -

FA ein Gleichgewicht bei ω2 = 4πδG. Das ist der statische Zustand der Raum-

ausdehnung und mit ω > (4πδG)* folgt eine Raumausdehnung. Eine Dunkle

Energie ist dazu nicht notwendig. Vielleicht gelingt es in Zukunft in einem kos-

mischen Lagrange-Punkt ein rotierendes Gebilde mit einer stabilen Rotations-

achse zu installieren und die Rotation des Kosmos nachzuweisen.

GR 12.4 Wed 16:45 HBR 14: HS 3
A multiversal view of reality — ∙Roland Schmidt — 34225 Baunatal,

Deutschland
Quantum mechanics is complemented by an inertia operator. Based on this, it

can be shown that the equivalence principle of the general theory of relativity

is invalid. This inadequacy results from an as yet overlooked incompleteness of

classical electrodynamics. Obviously, an observation can only arise from cere-

brally attached electromagnetic interactions, in which a perceiving observer is

involved as a realizing instance. However, as far as the process of observation is

concerned, classical electrodynamics does not distinguish sufficiently between

cerebrally attached and cerebrally detached electromagnetism. In particular, it

cannot be explained on an exclusively classical basis how light that reaches the

spatial presence of an observer finally also penetrates into the observer’s cere-

bral presence, so that an experienced sensory impression is realized within the

observer’s cerebral apparatus. The interaction of light with the observer’s intra-

cerebral presence can only be explained on the basis of quantum theory. With

this background, it is shown that no objectively valid universe is realized at all.

Actually, a multiverse of cerebrally established realities takes place instead of a

single universally valid reality. To put it plagatively: The cerebral apparatuses of

the observers do not occur in reality, but realities occur in the cerebral appara-

tuses of the observers.

GR 13: Numerical Relativity
Time: Wednesday 17:30–18:30 Location: HBR 14: HS 2

GR 13.1 Wed 17:30 HBR 14: HS 2
Divergence-Free Constraint Treatment in General-Relativistic Magneto-
Hydrodynamic Simulations — ∙Anna Neuweiler — Institut für Physik und

Astronomie, Universität Potsdam, Karl-Liebknecht-Str. 24/25, 14476, Potsdam,

Germany

Magnetic fields have a significant impact on the post-merger dynamics of bi-

nary neutron star systems, as they influence the lifetime of the remnant as well

as the outflow of matter. Their inclusion in numerical relativity is however not

trivial since additional equations have to be solved and constraints have to be

fulfilled, in particular the divergence-free constraint. We have recently enabled

our numerical-relativity code BAM to perform general relativistic magneto-

hydrodynamic simulations with hyperbolic divergence-cleaning, which intro-

duces a new variable to damp the divergence. Although this method is simpler

than other schemes used in the literature, one advantage is that higher-order re-

construction schemes can be used straightforward. To evaluate the impact, we

compare our results for simple tests with other codes using different divergence-

free constraint treatments. Finally, we perform binary neutron star simulations

and analyze the differences.

GR 13.2 Wed 17:50 HBR 14: HS 2
GR-Athena++: General-relativistic magnetohydrodynamics simulations of
neutron star spacetimes— ∙William Cook— Theoretisch-Physikalisches In-

stitut, Friedrich-Schiller-Universität Jena, 07743, Jena, Germany

We present the extension of GR-Athena++ to general-relativistic magnetohydro-

dynamics (GRMHD) for applications to neutron star spacetimes. This couples

the constrained transport implementation of Athena++ to the Z4c formulation

of the Einstein equations to simulate dynamical spacetimes with GRMHD us-

ing oct-tree adaptive mesh refinement (AMR). We consider benchmark prob-

lems for isolated and binary neutron star spacetimes demonstrating stable and

convergent results at relatively low resolutions and without grid symmetries im-

posed. The code correctly captures magnetic field instabilities in non-rotating

stars with total relative violation of the divergence-free constraint of 10
−16

. It

handles evolutions with a microphysical equation of state and black hole for-

mation in the gravitational collapse of a rapidly rotating star. For binaries, we

demonstrate correctness of the evolution under the gravitational radiation reac-

tion and show convergence of gravitational waveforms. We showcase the use of

AMR to resolve the Kelvin-Helmholtz instability at the collisional interface in a

merger of magnetised binary neutron stars. GR-Athena++ shows strong scaling

efficiencies above 80% in excess of 10
5
CPU cores and excellent weak scaling is

shown up to ∼ 5 × 10
5
CPU cores in a realistic production setup. GR-Athena++

allows for the robust simulation of GRMHDflows in strong and dynamical grav-

ity with exascale computers.

GR 13.3 Wed 18:10 HBR 14: HS 2
Spectrally-tuned compact finite-difference schemes with domain decom-
position and applications to numerical relativity — ∙Boris Daszuta —

Theoretisch-Physikalisches Institut, Friedrich-Schiller-Universität Jena, 07743,

Jena, Germany

Compact finite-difference (FD) schemes specify derivative approximations im-

plicitly, thus to achieve parallelism with domain-decomposition suitable parti-

tioning of linear systems is required. Consistent order of accuracy, dispersion,

and dissipation is crucial to maintain in wave propagation problems such that

deformation of the associated spectra of the discretized problems is not too se-

vere. In this work we consider numerically tuning spectral error, at fixed formal

order of accuracy to automatically devise new compact FD schemes. Grid con-

vergence tests indicate error reduction of at least an order of magnitude over

standard FD. A proposed hybrid matching-communication strategy maintains

the aforementioned properties under domain-decomposition. Under evolution

of linear wave-propagation problems utilizing exponential integration or explicit

Runge-Kutta methods improvement is found to remain robust. A first demon-

stration that compact FDmethods may be applied to the Z4c formulation of nu-

merical relativity is provided where we couple our header-only, templated C++

implementation to the highly performant GR-Athena++ code. Evolving Z4c on

test-bed problems shows at least an order in magnitude reduction in phase er-

ror compared to FD for propagated metric components. Stable binary-black-

hole evolution utilizing compact FD together with improved convergence is also

demonstrated.

GR 14: Relativistic Astrophysics III
Time: Thursday 11:00–12:30 Location: HBR 14: HS 2

Invited Talk GR 14.1 Thu 11:00 HBR 14: HS 2
Modeling the strong-field dynamics of binary neutron star mergers —

∙sebastiano Bernuzzi — Theoretisch-Physikalisches Institut, Friedrich-

Schiller-Universitaet Jena, Max Wien Platz 1 D-07743 Jena, Germany

Binary neutron star mergers (BNSM) are associated to powerful gravitational

and electromagnetic astronomical transients. Multimessenger observations of

BNSMs promise to deliver unprecedented insights on fundamental physics ques-

tions, including constraints on densematter models and the production of heavy

elements. Detailed theoretical predictions of the merger dynamics are a crucial

aspect for extracting information from such observations. This talk reviews re-

cent progress in the modeling of BNSMs using simulations in 3+1 numerical

general relativity. In the first part, I will discuss the first predictions for the com-

plete (inspiral-merger-postmerger) gravitational-wave spectrum and their appli-

cation in gravitational-wave astronomy. In the second part, I will discuss recent

results on merger remnants and mass ejecta, the mechanisms behind kilonova

light and their application to the analyses of astrophysical data.
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Invited Talk GR 14.2 Thu 11:45 HBR 14: HS 2
Exploring the Phase Diagram of QCD with Neutron Star Mergers in the
Prompt and Non-Prompt Collapse Regime — ∙Christian Ecker — Gothe

University, Frankfurt am Main, Germany

Determining the phase structure of Quantum Chromodynamics (QCD) and its

Equation of State (EoS) at densities and temperatures realised inside neutron

stars and their mergers is a long-standing open problem. I will present a frame-

work for the EoS of dense and hot QCD that describes the deconfinement phase

transition between a dense baryonic and quark matter phase via the holographic

V-QCD model. This model is then used to study the consequences on the for-

mation of quark matter in binary neutron star mergers in the prompt and non-

prompt collapse regime.

GR 15: Classical Theory of General Relativity
Time: Thursday 14:00–14:40 Location: HBR 14: HS 2

GR 15.1 Thu 14:00 HBR 14: HS 2
Gravitational field recovery via inter-satellite redshift measurements— ∙Jan
PatrickHackstein, Dennis Philipp, and EvaHackmann—ZARM, Univer-

sity of Bremen, Germany

Satellite gravimetry is a common tool tomonitor global changes in the Earth sys-

tem, generally utilising accelerometers aboard satellites to measure acting forces

along the orbits. In contrast, high-precision atomic clocks are used in first ex-

periments in terrestrial gravimetry to measure physical heights. In relativistic

gravity, a comparison of two clocks is sensitive to their relative positions and ve-

locity, making clocks ideal tools to investigate Earth’s gravity field. However, one

important obstacle for Earth-satellite chronometry is the low measurement ac-

curacy of satellite velocities, which enter into the redshift via the Doppler effect.

We present an alternative approach based on the framework of general relativ-

ity without velocity measurements from ground stations, insteadmeasuring red-

shift between satellite pairs equipped with clocks via laser ranging. This method

promises higher accuracy for gravity field recovery by improving control of the

Doppler effect. We investigate this problem in analytically given spacetimes as

well as in the general first post-Newtonian approximation of Earth’s gravity field,

and discuss the prospects for gravity field recovery.

GR 15.2 Thu 14:20 HBR 14: HS 2
General Relativistic Chronometry from Ground and in Space — ∙Dennis
Philipp

1,2
, EvaHackmann

1
, JanHackstein

1
, and Claus Lämmerzahl

1,2
—

1
ZARM, University of Bremen, Germany —

2
Gauss-Olbers Center, University

of Bremen, Germany

One of the main tasks of geodesy is to determine the gravity field of the Earth

from measurements based on ground and in space.

General relativistic geodesy allows for an entirely new perspective and high-

precision clock comparison has the potential to provide a new tool in the global

determination of the Earth’s gravito-electric potential based on the gravitational

redshift. Toward this clock-based gravimetry, i.e., chronometry in stationary

spacetimes, exact expressions for the relativistic redshift and the timing between

observers in various configurations are discussed. These observers are assumed

to be equipped with standard clocks and move along arbitrary worldlines. It is

shown how redshift measurements, involving clocks on ground and/or in space,

can be used to determine the (mass)multipolemoments of the underlying space-

time geometry. Our results are in agreement with the Newtonian potential deter-

mination from, e.g., the energy approach in conventional geodesy. The frame-

work of chronometric geodesy is presented and exemplified in different exact

vacuum spacetimes for illustration. Gravity degrees of freedom, also involving

gravito-magnetic contributions, are studied and potential experiments for their

determination are investigated. Future gravity field recovery missions may use

clock comparisons as an additional source for advanced data fusion.

GR 16: Gravitational Waves I
Time: Thursday 14:45–15:25 Location: HBR 14: HS 2

GR 16.1 Thu 14:45 HBR 14: HS 2
Intersatellite Ranging and Clock Synchronization for the Laser Interferom-
eter Space Antenna — ∙Jan Niklas Reinhardt — Max-Planck-Institut für

Gravitationsphysik, Callinstraße 38, 30167 Hannover

Ground-based gravitational wave detectors are blind below 10 Hz due to gravity

gradient noise, etc. The Laser Interferometer Space Antenna (LISA) avoids these

difficulties by going to space. Hence, it extends gravitational wave astronomy to

the sub-hertz frequency band. LISA consists of 3 satellites in a triangular con-

stellation trailing Earth by 20 degrees on its orbit around the sun. Gravitational

waves cause pico meter variations in the 2.5 million km arm lengths. To detect

them the satellites are connected by six infrared laser links, and heterodyne in-

terferometry is performed between received and local lasers, respectively. The

LISA measurements are swamped by laser frequency noise. An on-ground data

processing technique called time-delay interferometry (TDI) is applied, which

combines the beatnotes from the different satellites with the correct delays to vir-

tually form equal-optical-path-length interferometers, in which laser frequency

noise naturally cancels. To obtain the required delays, we combine the four LISA

ranging observables in a ranging sensor fusion: PRN ranging, ranging informa-

tion from the clock sideband beatnotes, TDI ranging, ground-based observa-

tions. Each satellite has its own on-board timer. We combine the intersatellite

ranges with ground observations to estimate their desynchronisations from the

barycentric coordinate time (TCB). Hence, we synchronize the on-board timers

to TCB.

GR 16.2 Thu 15:05 HBR 14: HS 2
SystematicDifferences in the Source Properties ofGravitationalWave Signals
— ∙MaxMelching—Max-Planck-Institut für Gravitationsphysik (Albert Ein-

stein Institut), Callinstraße 38, 30167 Hannover, Deutschland

Measurements of gravitational wave source properties are conducted in the

framework of parameter estimation, utilizing Bayes’ theorem to compute pos-

terior probability distributions for all parameters. In this process, one predicts

gravitational wave signals for certain parameter combinations and compares

them to detector data in order to infer whether the modeled signal is contained

in the data. However, the waveform models are not entirely faithful representa-

tions of numerical relativity because of the high computational cost involved in

generating accurate simulations. Instead, several approximate models are used,

which may lead to systematic differences in the inferred results. Consequently,

being able to describe and understand model-induced uncertainties is crucial.

To date, however, no universal way of doing that exists. In this talk, I will

explore a data-driven approach to identify significant systematic differences

between models and apply this method to confident detections of the third

gravitational-wave transient catalog GWTC-3 that has been published by the

LIGO-Virgo-KAGRA collaborations. Additionally, I will talk about geometric

ideas from the Fisher-matrix formalism that allow for interpreting signal differ-

ences as measurement uncertainties in the associated parameter space.
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GR 17: Gravitational Waves II
Time: Thursday 15:45–16:45 Location: HBR 14: HS 2

GR 17.1 Thu 15:45 HBR 14: HS 2
Gravitational waves from black-hole–neutron star coalescences —

∙Alejandra Renee Pillado Gonzalez — Friedrich-Schiller-University of

Jena, Jena, Germany

In this talk, a brief overview on gravitational waveform templates for black-hole–

neutron star mergers is given. I review an effective-one-bodymodel designed for

thesewaveforms, and present preliminary numerical relativity studies to produce

accurate templates. The latter can potentially be used to study the dynamics of

these binary mergers, among other applications.

GR 17.2 Thu 16:05 HBR 14: HS 2
Correlating Black Hole Recoils with Mode Asymmetries in Gravitational-
Wave Radiation — ∙Jannik Mielke — Max-Planck-Institut für Gravitation-

sphysik (Albert-Einstein-Institut), Callinstraße 38, 30167 Hannover, Deutsch-

land
Detections of gravitational waves from astrophysical sources such as binary black

holes by LIGO and Virgo has attracted widespread attention from the scientific

community, the media and the general public. Among these sources, precessing

systems with a misalignment of the black hole spin and the orbital angular mo-

mentum are of particular interest because of the rich dynamics they offer. For

aligned-spin systems, the energy andmomentum emitted above the orbital plane

is symmetric to the emission below the plane. For mis-aligned systems, how-

ever, this is not the case and amplitude and phase modulations will appear in the

waveform itself. When the signal is decomposed into modes of spin-weighted

spherical harmonics, we can discuss the asymmetry between the negative and

positive m-modes by defining an anti-symmetric waveform, which is neglected

inmost waveformmodels used in gravitational wave data analysis to date. In this

talk, we analyse the phenomenology of the anti-symmetric waveform and relate

it to the physics of remnant black hole recoil, which is a consequence of asym-

metric linear momentum radiation. Strong correlations were found between the

intrinsic system parameters and the amplitude and phase of the anti-symmetric

waveform, which in turn affects themagnitude of the out-of-plane recoil velocity.

GR 17.3 Thu 16:25 HBR 14: HS 2
Gravitational scattering with Spinning Generalized Wilson Line operators
— Domenico Bonocore

1
, Anna Kulesza

2
, and ∙Johannes Pirsch

2
—

1
Theoretische Elementarteilchenphysik, TUM, München, Germany —

2
Institut

für Theoretische Physik, WWUMünster, Münster, Germany

Due to the close connection between the classical limit and Regge limit of scat-

tering amplitudes, Wilson Line operators are efficient building blocks of gravi-

tational scattering amplitudes in the classical limit. At higher orders in the Post-

Minkowskian expansion subleading corrections to the Wilson- Line operators

become relevant and can be computed systematically from a first quantized point

particle worldline model.

In this talk I will present the main ideas behind this approach and focus par-

ticularly on the implementation of spin in the worldline model. It is well known

from the worldline approach to QFT and resummation techniques in QCD that

spinning particles can be described by supersymmetric worldline actions, where

the spinning degrees of freedom are described by Grassmann valued fields. The

resulting path integral expression exhibits a clear separation between classical

and quantum contributions to the scattering amplitude. This allows for the effi-

cient calculation of classical observables for scattering of spinning compact as-

trophysical objects.

GR 18: Poster
Time: Thursday 17:15–18:45 Location: HBR 14: Foyer

GR 18.1 Thu 17:15 HBR 14: Foyer
Questionable predictions by EHT image of SgrA*; observational evidence for
Sgr A* being no BH; de Laval nozzle and its application to astrophysical jets.
— ∙Jürgen Brandes—Karlsbad, Germany

I. The famous EHT image of Sgr A* predicts BH features in contradiction with

observation: a* = 0.9375 against a* ≤ 0.15; spin direction face-on against edge-

on; accretion light variability arising with accretion disks against variability of

accretion wind. And there is a theoretical shortcut by Broderick et al.: The miss-

ing UV bump agrees with degenerate supermassive objects being no BH [1], [2].

II. Furthermore, [3] proves: If Sgr A* is a BH then its spin must be a*

= 0.90. But [1] proves that the spin of Sgr A* ≤ 0.15. The purely logi-

cal conclusion: Sgr A* cannot be a BH (contrary to [3], its spin would be

too low). These observations of Fragione, Loeb, Daly et al. together are
an obvious experimental confirmation for Sgr A* not being a BH [1], [3].

III. Jets of supermassive objects being no BH are quite natural explained by as-

tronomical application of a de Laval nozzle [4]. Since this does not work for BHs

it should lead to observable differences between BHs and no BH stellar objects.

[1] Talk-DPG-2023 www.grt-li.de.

[2] J. Brandes, J. Czerniawski, L. Neidhart: Special and general relativity... VRI:
2023

[3] R. A. Daly et al., MNRAS 2024, 428 - 436

[4] P. Subramanian, Fluid Dynamics for Astrophysics, 2021, lec. 31

GR 18.2 Thu 17:15 HBR 14: Foyer
Lorentz-invariant quantum gravity by elimination of spacetime — ∙René
Friedrich— Strasbourg

Spacetime is more and more often suspected of being at the origin of the prob-

lem of quantum gravity. However, it will be shown that general relativity may

not only be described within a spacetimemanifold, but also in Lorentz-invariant

terms. In particular, gravity may not only be represented in the form of curved

spacetime, but also equivalently as gravitational time dilation in flat, uncurved

space.

Quantum mechanics and general relativity are harmonizing because - funda-

mentally speaking - they are both Lorentz-invariant. Lorentz-covariant space-

time is only the way how the universe of general relativity is perceived and mea-

sured by observers, it is a sort of ”observational interface”, half-way between the

observer and the underlying reality. The Lorentz-invariant universe of quantum

gravity is not observable, it must be retrieved from observation by calculation,

exactly in the same way as the proper time of a particle is retrieved from the

coordinate time measured by an observer. Further information: R. Friedrich:

Quantengravitation ohne Mühe

GR 18.3 Thu 17:15 HBR 14: Foyer
Curvature of four-dimensional space due to electrical charges — ∙Michael

Zauner
1
and GüntherHendorfer

2
—

1
University of Applied Sciences Upper

Austria —
2
Buchenweg 3, 4081 Hartkirchen

The inadequacy of accurately describing phenomena in the near field of large

masses led to the further development of Newton’s theory into the general the-

ory of relativity. Newton’s law and Coulomb’s law are both subject to the Poisson

equation, so the question arises as to whether a similar theory can be developed

for electrical charges.

In this thesis, the assumption that forces between charges can be traced back

to curved spaces will be investigated and a Schwarzschild-like solution will be

analyzed. The following postulates are to be established from the previous con-

siderations: (1) Electric charges bend space. (2) The space curvature of opposite

charges is also opposite. For example, a negative charge curves space ”concavely”

and a positive charge curves space ”convexly”. (3) Several charges move in such

a way that the space merges intoMinkowski space. This means that two different

charges move towards each other, which cancels out the curvature of space, or

two charges of the same name move away from each other, to create a minimum

in the curvature of space.

The results of this work can be converted back into a Coulomb approximation,

and the following results were also found: (1) The spatial extent of the space cur-

vature depends not only on the charge, but also on the mass of the respective

particle. More massive, charged particles have a smaller spatial expansion. (2)

In close range is an asymmetry in the repulsive and attractive force.

GR 18.4 Thu 17:15 HBR 14: Foyer
Scalar Field on Fuzzy de Sitter Space— ∙Bojana Brkic

1
, Ilija Buric

2
, Maja

Buric
1
, and Dusko Latas

1
—

1
Faculty of Physics, University of Belgrade, Stu-

dentski trg 12 SR-11001 Belgrade, Serbia —
2
Department of Physics, University

of Pisa and INFN, Largo Pontecorvo 3, I-56127 Pisa, Italy

First, we introduce (commutative) d-dimensional de Sitter space andwrite down

orthonormal bases of solutions to the Klein-Gordon equation in two sets of co-

ordinates - the usual Poincaré coordinates (η, xi) and another coordinate system
(η, yi) that is inspired by noncommutative geometry. It is shown that the natural

choice of vacuum in the (η, yi) coordinates is invariant under the de Sitter group
and the choice of positive frequency modes that gives rise to the Bunch-Davies

vacuum is identified. We compute overlaps between field modes in (η, xi) and
(η, yi) coordinates [1]. After that, we give the definition of fuzzy de Sitter space,

in particular, its differential geometry and the Laplacian [2]. Our main objective

is to find the eigenfunctions of the fuzzy Laplacian. We show that eigenfunctions

of the Laplacian on commutative de Sitter space in four dimensions, separated

33



Gravitation and Relativity Division (GR) Thursday

in the (η, yi) coordinates, may be directly ’quantised’ to give eigenfunctions of

the fuzzy Laplacian. The special choice of coordinates ensures that no issues due

to operator ordering arise in the quantisation process. Also, we consider fuzzy

de Sitter space in two dimensions.

[1] B. Allen, Phys. Rev. D 32, 3136 (1985)
[2] B. Brkić et al, Class. Quant. Grav. 39, 115001 (2022)

GR 18.5 Thu 17:15 HBR 14: Foyer
Visualizing the geometry of spacetime of General Relativity with sectormod-
els— ∙VassiliosMarakis—Universität Hildesheim
Understanding the trajectories of free-falling particles and the path of light in

curved spacetime can be challenging, particularly for beginners or those with a

casual interest, due to complex mathematics. The sector model simplifies this vi-

sualization by dividing the coordinate space into blocks with intuitive Euclidean

geometry. Our application enhances this approach by creating sectors based on

various metrics, such as the spacetime of the equatorial plane of a massive celes-

tial body, allowing users to explore geodesics and understand phenomena like

redshift, light deflection, and perihelion rotation.

GR 18.6 Thu 17:15 HBR 14: Foyer
Time transfer in stationary and general frames — ∙Bennet Grützner —

ZARM, Bremen

Time transfer, a form of synchronization, is a necessary tool for many experi-

ments and observations. In Special Relativity Einstein synchronization is widely

accepted as the standard method of time transfer. It works just as well in static

frames in General Relativity, like non-rotating frames in the Schwarzschild met-

ric. However, in stationary or general frames, Einstein synchronization is not

transitive due to effects such as the Sagnac effect.

We discuss different methods of time transfer, with particular emphasis on

globally transitive methods. The concept of hyperspheres of simultaneity is in-

troduced, and applications to time transfer on Earth and in space are discussed.

GR 19: Members’ Assembly
Time: Thursday 19:00–20:30 Location: HBR 14: HS 2
All members of the Gravitation and Relativity Division are invited to participate.
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Hadronic and Nuclear Physics Division
Fachverband Physik der Hadronen und Kerne (HK)

Bernhard Ketzer
Rheinische Friedrich-Wilhelms-Universität Bonn
Helmholtz-Institut für Strahlen- und Kernphysik

Nussallee 14-16
53115 Bonn

bernhard.ketzer@uni-bonn.de

Overview of Invited Talks and Sessions
(Lecture halls HBR 14: HS 1 and 4, HBR 19: C 1, 2, 5a, 5b, and 103, HBR 62: EG 03, 05, 18, and 19;

Poster HBR 14: Foyer)

Invited Talks
HK 12.1 Tue 11:00–11:30 HBR 14: HS 1 How to understand the hadron spectrum— ∙Meike Küssner
HK 12.2 Tue 11:30–12:00 HBR 14: HS 1 3-body problem from phenomenology and lattice QCD— ∙MaximMai
HK 12.3 Tue 12:00–12:30 HBR 14: HS 1 Measurement ofAntiproton-ProductionCross Sections atAMBER— ∙Thomas

Pöschl
HK 13.1 Tue 14:00–14:30 HBR 14: HS 1 First laser spectroscopymeasurements of 53Ca and the prospects formeasuring

54Ca— ∙Tim Lellinger
HK 13.2 Tue 14:30–15:00 HBR 14: HS 1 High-precision mass measurements near Sn-100 challenge nuclear theory —∙Lukas Nies
HK 13.3 Tue 15:00–15:30 HBR 14: HS 1 Ab initio advances for medium-heavy nuclei and electroweak properties —∙TakayukiMiyagi
HK 36.1 Wed 14:00–14:30 HBR 14: HS 1 Hydrodynamic attractors and transport in small systems— ∙AleksasMazeli-

auskas
HK 36.2 Wed 14:30–15:00 HBR 14: HS 1 Multi-particle correlations: from hot-and-dense quark-gluon matter to an

ultracold-and-dilute system with few atoms— ∙Ilya Selyuzhenkov
HK 36.3 Wed 15:00–15:30 HBR 14: HS 1 Observing the emergence of elliptic flow — ∙Sandra Brandstetter, Philipp

Lunt, Carl Heintze, Maciej Galka, Keerthan Subramanian, Marvin
Holten, Philipp Preiss, Selim Jochim

HK 59.1 Thu 11:00–11:30 HBR 14: HS 1 Gamma spectroscopy with AGATA: New insights in nuclear excitations along
the nuclear chart— ∙Peter Reiter

HK 59.2 Thu 11:30–12:00 HBR 14: HS 1 Anisotropic flow in heavy-ion collisions at high and low beam energies —∙Hannah Elfner
HK 59.3 Thu 12:00–12:30 HBR 14: HS 1 Status of ALICE and ALICE 3— ∙Alexander Schmah
HK 60.1 Thu 14:00–14:30 HBR 14: HS 1 Theory of multi-quark states— ∙ChristophHanhart
HK 60.2 Thu 14:30–15:00 HBR 14: HS 1 Cross-Experiment Insights intoMultiquarks andMolecular States— ∙Mikhail

Mikhasenko
HK 60.3 Thu 15:00–15:30 HBR 14: HS 1 Molecular and bound states searches with femtoscopy — ∙ValentinaManto-

vani Sarti
HK 74.1 Fri 9:45–10:15 HBR 14: HS 1 Strange hadron spectroscopy at GlueX and beyond— ∙PeterHurck
HK 74.2 Fri 10:15–10:45 HBR 14: HS 1 Overview of LUNA project at LNGS— ∙Denise Piatti
HK 75.1 Fri 11:00–11:30 HBR 14: HS 1 Precision theory for charge radii of light nuclei— ∙Arseniy Filin, Vadim Baru,

Evgeny Epelbaum, Christopher Körber, Hermann Krebs, Daniel Möller,
Andreas Nogga, Patrick Reinert

HK 75.2 Fri 11:30–12:00 HBR 14: HS 1 Investigating dense nuclear matter - recent results from HADES — ∙Behruz
Kardan

HK 75.3 Fri 12:00–12:30 HBR 14: HS 1 High-precision mass measurements of light ion species— ∙Sangeetha Sasid-
haran, Olesia Bezrodnova, Wolfgang Quint, Sven Sturm, Klaus Blaum
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Invited Talks of the joint Symposium Strong-Interaction Matter under Extreme Conditions (SYEC)
See SYEC for the full program of the symposium.

SYEC 1.1 Wed 9:00– 9:45 HBR 14: HS 1 Strong-interaction Matter under Extreme Conditions: a Review — ∙Guy D.
Moore

SYEC 1.2 Wed 9:45–10:30 HBR 14: HS 1 Theory of Strong-Interaction Matter— ∙Gergely Endrodi
SYEC 2.1 Wed 11:00–11:45 HBR 14: HS 1 Unravelling the phase structure of strong-interactionmatter with high-energy

heavy-ion experiments— ∙Tetyana Galatyuk
SYEC 2.2 Wed 11:45–12:30 HBR 14: HS 1 Neutron star mergers in numerical relativity— ∙Masaru Shibata

Sessions
HK 1.1–1.7 Mon 16:45–18:30 HBR 14: HS 1 Computing I
HK 2.1–2.6 Mon 16:45–18:30 HBR 14: HS 4 Nuclear Astrophysics I
HK 3.1–3.5 Mon 16:45–18:15 HBR 19: C 1 Instrumentation I
HK 4.1–4.5 Mon 16:45–18:15 HBR 19: C 2 Instrumentation II
HK 5.1–5.5 Mon 16:45–18:15 HBR 19: C 5a Structure and Dynamics of Nuclei I
HK 6.1–6.5 Mon 16:45–18:15 HBR 19: C 5b Structure and Dynamics of Nuclei II
HK 7.1–7.4 Mon 16:45–18:15 HBR 19: C 103 Astroparticle Physics I
HK 8.1–8.5 Mon 16:45–18:15 HBR 62: EG 03 Heavy-Ion Collisions and QCD Phases I
HK 9.1–9.5 Mon 16:45–18:15 HBR 62: EG 05 Heavy-Ion Collisions and QCD Phases II
HK 10.1–10.5 Mon 16:45–18:15 HBR 62: EG 18 Hadron Structure and Spectroscopy I
HK 11.1–11.6 Mon 16:45–18:15 HBR 62: EG 19 Hadron Structure and Spectroscopy II
HK 12.1–12.3 Tue 11:00–12:30 HBR 14: HS 1 Invited Talks I
HK 13.1–13.3 Tue 14:00–15:30 HBR 14: HS 1 Focus Session I: New Results on Nuclear Structure at Shell Closures
HK 14.1–14.6 Tue 15:45–17:15 HBR 14: HS 1 Structure and Dynamics of Nuclei III
HK 15.1–15.5 Tue 15:45–17:15 HBR 14: HS 4 Structure and Dynamics of Nuclei IV
HK 16.1–16.5 Tue 15:45–17:15 HBR 19: C 1 Instrumentation III
HK 17.1–17.5 Tue 15:45–17:15 HBR 19: C 2 Instrumentation IV
HK 18.1–18.6 Tue 15:45–17:15 HBR 19: C 5a Instrumentation V
HK 19.1–19.5 Tue 15:45–17:15 HBR 19: C 5b Structure and Dynamics of Nuclei V
HK 20.1–20.5 Tue 15:45–17:15 HBR 19: C 103 Astroparticle Physics II
HK 21.1–21.6 Tue 15:45–17:15 HBR 62: EG 03 Heavy-Ion Collisions and QCD Phases III
HK 22.1–22.5 Tue 15:45–17:15 HBR 62: EG 05 Heavy-Ion Collisions and QCD Phases IV
HK 23.1–23.5 Tue 15:45–17:15 HBR 62: EG 18 Heavy-Ion Collisions and QCD Phases V
HK 24.1–24.5 Tue 15:45–17:15 HBR 62: EG 19 Hadron Structure and Spectroscopy III
HK 25.1–25.5 Tue 17:30–19:00 HBR 14: HS 1 Hadron Structure and Spectroscopy IV
HK 26.1–26.5 Tue 17:30–19:00 HBR 14: HS 4 Structure and Dynamics of Nuclei VI
HK 27.1–27.5 Tue 17:30–19:00 HBR 19: C 1 Instrumentation VI
HK 28.1–28.5 Tue 17:30–19:00 HBR 19: C 2 Instrumentation VII
HK 29.1–29.4 Tue 17:30–19:00 HBR 19: C 5a Instrumentation VIII
HK 30.1–30.6 Tue 17:30–19:15 HBR 19: C 5b Structure and Dynamics of Nuclei VII
HK 31.1–31.5 Tue 17:30–19:00 HBR 19: C 103 Nuclear Astrophysics II
HK 32.1–32.5 Tue 17:30–19:00 HBR 62: EG 03 Heavy-Ion Collisions and QCD Phases VI
HK 33.1–33.5 Tue 17:30–19:00 HBR 62: EG 05 Heavy-Ion Collisions and QCD Phases VII
HK 34.1–34.5 Tue 17:30–19:00 HBR 62: EG 18 Heavy-Ion Collisions and QCD Phases VIII
HK 35.1–35.5 Tue 17:30–19:00 HBR 62: EG 19 Hadron Structure and Spectroscopy V
HK 36.1–36.3 Wed 14:00–15:30 HBR 14: HS 1 Focus Session II: Emergence of Collectivity in Few-Body Hadron Sys-

tems
HK 37.1–37.5 Wed 15:45–17:15 HBR 14: HS 1 Nuclear Astrophysics III
HK 38.1–38.5 Wed 15:45–17:15 HBR 14: HS 4 Structure and Dynamics of Nuclei VIII
HK 39.1–39.5 Wed 15:45–17:15 HBR 19: C 1 Instrumentation IX
HK 40.1–40.6 Wed 15:45–17:15 HBR 19: C 2 Instrumentation X
HK 41.1–41.4 Wed 15:45–17:15 HBR 19: C 5a Instrumentation XI
HK 42.1–42.6 Wed 15:45–17:15 HBR 19: C 5b Structure and Dynamics of Nuclei IX
HK 43.1–43.6 Wed 15:45–17:15 HBR 19: C 103 Outreach I
HK 44.1–44.6 Wed 15:45–17:15 HBR 62: EG 03 Heavy-Ion Collisions and QCD Phases IX
HK 45.1–45.6 Wed 15:45–17:15 HBR 62: EG 05 Heavy-Ion Collisions and QCD Phases X
HK 46.1–46.6 Wed 15:45–17:15 HBR 62: EG 18 Heavy-Ion Collisions and QCD Phases XI
HK 47.1–47.5 Wed 15:45–17:15 HBR 62: EG 19 Hadron Structure and Spectroscopy VI
HK 48.1–48.6 Wed 17:30–19:00 HBR 14: HS 1 Heavy-Ion Collisions and QCD Phases XII
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HK 49.1–49.6 Wed 17:30–19:15 HBR 14: HS 4 Nuclear Astrophysics IV
HK 50.1–50.5 Wed 17:30–19:00 HBR 19: C 1 Instrumentation XII
HK 51.1–51.7 Wed 17:30–19:15 HBR 19: C 2 Instrumentation XIII
HK 52.1–52.6 Wed 17:30–19:00 HBR 19: C 5a Structure and Dynamics of Nuclei X
HK 53.1–53.5 Wed 17:30–19:00 HBR 19: C 5b Structure and Dynamics of Nuclei XI
HK 54.1–54.6 Wed 17:30–19:00 HBR 19: C 103 Computing II
HK 55.1–55.6 Wed 17:30–19:00 HBR 62: EG 03 Heavy-Ion Collisions and QCD Phases XIII
HK 56.1–56.7 Wed 17:30–19:15 HBR 62: EG 05 Heavy-Ion Collisions and QCD Phases XIV
HK 57.1–57.5 Wed 17:30–19:00 HBR 62: EG 18 Hadron Structure and Spectroscopy VII
HK 58.1–58.5 Wed 17:30–19:00 HBR 62: EG 19 Hadron Structure and Spectroscopy VIII
HK 59.1–59.3 Thu 11:00–12:30 HBR 14: HS 1 Invited Talks II
HK 60.1–60.3 Thu 14:00–15:30 HBR 14: HS 1 Focus Session III: Multiquark and Molecular States
HK 61.1–61.5 Thu 15:45–17:15 HBR 14: HS 1 Instrumentation XIV
HK 62.1–62.5 Thu 15:45–17:15 HBR 14: HS 4 Nuclear Astrophysics V
HK 63.1–63.6 Thu 15:45–17:15 HBR 19: C 1 Instrumentation XV
HK 64.1–64.5 Thu 15:45–17:15 HBR 19: C 2 Instrumentation XVI
HK 65.1–65.5 Thu 15:45–17:15 HBR 19: C 5a Structure and Dynamics of Nuclei XII
HK 66.1–66.6 Thu 15:45–17:15 HBR 19: C 5b Structure and Dynamics of Nuclei XIII
HK 67.1–67.4 Thu 15:45–17:15 HBR 19: C 103 Fundamental Symmetries I
HK 68.1–68.5 Thu 15:45–17:15 HBR 62: EG 03 Heavy-Ion Collisions and QCD Phases XV
HK 69.1–69.6 Thu 15:45–17:15 HBR 62: EG 05 Heavy-Ion Collisions and QCD Phases XVI
HK 70.1–70.5 Thu 15:45–17:15 HBR 62: EG 18 Hadron Structure and Spectroscopy IX
HK 71.1–71.6 Thu 15:45–17:15 HBR 62: EG 19 Hadron Structure and Spectroscopy X
HK 72.1–72.62 Thu 17:15–18:45 HBR 14: Foyer Poster
HK 73 Thu 19:00–20:30 HBR 14: HS 1 Members’ Assembly
HK 74.1–74.2 Fri 9:45–10:45 HBR 14: HS 1 Invited Talks III
HK 75.1–75.3 Fri 11:00–12:30 HBR 14: HS 1 Invited Talks IV

Members’ Assembly of the Hadronic and Nuclear Physics Division
Thursday 19:00–20:30 HBR 14: HS 1
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Sessions
– Invited Talks, Group Reports, Contributed Talks, and Posters –

HK 1: Computing I
Time: Monday 16:45–18:30 Location: HBR 14: HS 1

HK 1.1 Mon 16:45 HBR 14: HS 1
Volunteer computing in HEP: PoUW blockchain for CBM — ∙Felix Hoff-

mann and Udo Kebschull—Goethe Universität Frankfurt
HEP experiments rely on computational power for conductingMonte Carlo sim-

ulations and analyzing real-world data collected from experiments. These calcu-

lations are traditionally done on large computing clusters like the WLCG or on

locally managed servers. In the past, there have also been volunteer comput-

ing approaches, such as BOINC projects, in which anyone can participate and

donate computational power to support a scientific experiment.

This talk explores the idea of a novel blockchain consensus algorithm in

which miners run MC simulations for CBM with a given set of parameters in-

stead of wasting energy spamming hashing functions like SHA256. The goal

is to bring the blockchain community and the HEP community together: The

blockchain community has available computational power and needs some form

of blockchain consensus to secure the underlying blockchain, and the HEP com-

munity is in need of computational power. To make this possible, a libp2p appli-

cation is currently being implemented inGolang and is expected to be completed

before the end of 2024. This talk will give an overview of the general idea and

provide implementation details.

HK 1.2 Mon 17:00 HBR 14: HS 1
Brute-force Minimization Approach for Alignment in CBM — ∙Nora
Bluhme for the CBM-Collaboration — FIAS, Goethe University Frankfurt am

Main, Germany

The CBM experiment (Compressed Baryonic Matter), which is planned at the

future FAIR facility (Facility for Antiproton and Ion Research), will be used to

investigate heavy-ion collisions at high interaction rates. In such high-energy

physics experiments, the track-based software alignment of the detectors is a

generic and crucial task. By determining the exact detector geometry, the align-

ment provides the required accuracy to utilise the high intrinsic resolution of the

measurements. This is typically achieved by minimising a χ2 cost function for a

set of reconstructed tracks with respect to the alignment parameters in question.

To complement the available alignment tools, an alignment approach based

on brute-force minimisation is developed. Potential advantages of this method

are tighter parameter handling and the use of more constraint types for more

accurate alignment results.

In this contribution, recent progress in applying the brute-force minimisation

approach for alignment in the CBM setup is presented.

This work is supported by BMBF (05P21RFFC1).

HK 1.3 Mon 17:15 HBR 14: HS 1
Exploring the Effects of Longitudinally Polarized Electrons on the Degree of
Linear Polarization of Crystalline Bremsstrahlung — ∙Leoniedas Reschke
for the CBELSA/TAPS-Collaboration — Helmholtz-Institut für Strahlen- und

Kernphysik, Universität Bonn, Nussallee 14-16, 53115 Bonn

The baryon excitation spectrum is probed with a real photon beam at several

experimental facilities. In the case of single pseudoscalar meson photoproduc-

tion, a complete analysis of the process requires the measurement of not only

the unpolarized cross section but also various single and double-polarization ob-

servables. Certain polarization observables require the use of linearly or circu-

larly polarized photons. Typically, non-polarized electrons in combination with

a diamond radiator, are employed to generate linearly polarized bremsstrahlung,

while longitudinally polarized electrons in combination with an amorphous ra-

diator, are employed to generate circularly polarized bremsstrahlung. The com-

bination of longitudinally polarized electronswith a crystalline radiator, such as a

diamond, results in elliptically polarized photons. The software package Diracxx

offers a tool for computing the partial differential cross-section corresponding

to a specific recoil momentum transferred from the incoming electron to the

atomic nucleus of a radiator material. This package enables the swift and suffi-

ciently precise computation of polarization spectra arising from the combination

of a diamond crystal with longitudinally polarized electrons. This presentation

shows results derived from these computational studies.

HK 1.4 Mon 17:30 HBR 14: HS 1
Simulating ultra cold neutron storage and lifetime measurement in a fully
magnetic trap — ∙Sylvain Vanneste for the tauSPECT-Collaboration — Jo-

hannes Gutenberg University, Mainz, Germany

The accurate determination of the free neutron lifetime is of special interest in

today’s precision physics era. Its value is tightly connected to quarks mixing, and

to the ratio of hydrogen to helium produced during the early Universe. As of to-

day, the two existing distinct measurement techniques provide non-compatible

results, giving rise to the so-called neutron lifetime puzzle.

With the aim of reducing experimental systematic uncertainties due to neu-

tron absorption by material walls, the τSPECT experiment is a fully magnetic

trap for Ultra ColdNeutrons (UCNs). In order to precisely understand and char-

acterise the behaviour of UCN after production, guidance, storage, and finally

detection inside τSPECT, a tailored simulation is being developed using the

PENTrack software. The framework includes UCN dynamics via gravity; trans-

mission trough, and reflection from, material surfaces; moving geometries; and

interactions with magnetic fields. This work presents the results of such end-

to-end simulations, comparisons with actual data measurements, and possible

improvements for UCN magnetic storage experiments.

HK 1.5 Mon 17:45 HBR 14: HS 1
Applying TGeoArbN based tessellation in CBM geometry description∗ —

∙SimonNeuhaus—Bergische Universität Wuppertal, Wuppertal, Deutschland

Tessellation is a method to describe any volume using a triangle-based surface

mesh. Tessellation of detector geometries offers promising newpossibilities to ef-

ficiently create ROOT/GEANT detector geometries for simulation directly from

CAD output (e.g. step files). This enables more rapid iteration cycles in detector

design and lowers the risk of potential discrepancies in the generated simulation

geometry. The sole disadvantage might be a significant increase in computing

time using this new method of geometry creation.

TGeoArbN is a software tool for tessellation, developed at the University of

Bonn for the Panda experiment. This tool is independent from tessellation im-

plemented in GEANT. This has the benefit that TGeoArbN runs with both,

GEANT3 and GEANT4 based simulations. This talk discusses first studies using

TGeoArbN to generate parts of the RICH detector of the CBM experiment.

The application of PANDA TGeoArbN in CBM is a good example of the syn-

ergy effects generated by the exchange between different detector groups and

universities within the NRW FAIR Network.
∗
Work supported by BMBF 05P21PXFC1, "Netzwerke 2021", an initiative of the

Ministry of Culture and Science of the State of Northrhine Westphalia, and GSI.

HK 1.6 Mon 18:00 HBR 14: HS 1
Multi-particle Reconstruction in Detector Data using object-centric Ma-
chine Learning — ∙Sara Aumiller

1
, Nicole Hartman

1
, Lukas Heinrich

1
,

Florian Kaspar
1
, Karina-Sânziana Stelea

1
, Stefan Wallner

1
, Dominik

Ecker
1
, LuiseMeyer-Hetling

1
, AndriiMaltsev

1
, and Thomas Pöschl

2
—

1
Technical University of Munich, Germany —

2
CERN, Geneve, Switzerland

High-energy physics experiments require high performance on separation and

reconstruction of multi-particle signals in detector data. This task gets especially

challenging if signals of multiple, quasi-simultaneous particles overlap. Such

events occur in various forms like calorimetric clusters, Cherenkov light rings

or track patterns. Traditional reconstruction methods of particle-detector data

are regularly pushed to their limits when confronted with this challenge as they

require specific development for each task and get computationally expensive.

In this talk, I will explore a universal approach ofmulti-particle reconstruction

using object-centric machine learning. This includes state-of-the-art artificial-

neural-network methods like Invariant Slot Attention and Variational Autoen-

coding which are applied on simulated, particle-detector data. The research

holds potential for future application in experiments like COMPASS or AMBER

at CERN.

HK 1.7 Mon 18:15 HBR 14: HS 1
Machine Learning Algorithms for Pattern Recognition with the PANDABar-
rel DIRC— ∙YannicWolf

1,2
, RomanDzhygadlo

1
, Klaus Peters

1,2
, Georg

Schepers
1
, Carsten Schwarz

1
, and Jochen Schwiening

1
for the PANDA-

Collaboration —
1
GSI Helmholtzzentrum für Schwerionenforschung GmbH,

Darmstadt —
2
Goethe-Universität Frankfurt

Precise and fast hadronic particle identification (PID) is crucial to reach the

physics goal of the PANDA detector at FAIR. The Barrel DIRC (Detection of

Internally Reflected Cherenkov light) is a key detector for the identification of

charged hadrons in PANDA. Several reconstruction algorithms have been devel-

oped to extract the PID information from themeasured location and arrival time

of the Cherenkov photons. In comparison to other Ring Imaging Cherenkov de-

tectors, the hit patterns observed with DIRC counters do not appear as rings on

the photosensor plane but as complex, disjoint 3D-patterns.
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Using the recent advances in machine learning (ML) algorithms, especially in

the area of image recognition, we plan to develop new ML PID algorithms for

the PANDA Barrel DIRC and compare the results to conventional reconstruc-

tion methods. First network implementations show a performance comparable

to conventional methods on a limited phase space. As a next step, we are inves-

tigating ways to extend the phase space, while also experimenting with different

data input structures to optimize the training process and increase PID perfor-

mance.

HK 2: Nuclear Astrophysics I
Time: Monday 16:45–18:30 Location: HBR 14: HS 4

Group Report HK 2.1 Mon 16:45 HBR 14: HS 4
The Super-FRS Ion Catcher: towards the Early- and First-Science experi-
ments at FAIR — ∙Daler Amanbayev, the FRS Ion Catcher Collabora-

tion, and the Super-FRS Experiment Collaboration — II. Physikalisches

Institut, Justus-Liebig-Universität Gießen, Gießen, Germany

The Super-FRS Ion Catcher (Super-FRS-IC) at the Super-FRS at FAIR will play

a crucial role in shaping experiments envisaged for the Early- and First-Science

programs. The first experiments aim to measure β-delayed neutron emission

probabilities Pxn – important input for r-process calculations, but reliable data

are scarce, especially for x>1. In addition, they aim to study multi nucleon trans-

fer (MNT) reactions driven by secondary beams as a promising avenue for ac-

cessing heavy neutron-rich nuclei. At a later stage, the Super-FRS-IC will enable

experiments of MATS and LaSpec collaborations at the Low-Energy Branch.

At the Super-FRS-IC, beams of exotic nuclei produced at relativistic energies

will be thermalized by a newly developed Cryogenic Stopping Cell (CSC) and

analyzed via the Multiple-Reflection Time-of-Flight Mass Spectrometer (MR-

TOF-MS). A unique combination of characteristics, e.g., high areal density and

rate capability of the CSC (up to 40 mg/cm
2
and at least 10

7
ions/s, correspond-

ingly), and broad mass range and high sensitivity of the MR-TOF-MS enable

conducting experiments in new and effective ways.

This contribution presents the Super-FRS-IC setup and provides an overview

of the aforementioned experiments and methods.

HK 2.2 Mon 17:15 HBR 14: HS 4
Determining proto neutron stars’ minimal mass with a chirally constrained
nuclear equation of state— ∙SelinaKunkel and Jürgen Schaffner-Bielich

— Institut für Theoretische Physik, Goethe-Universität, Frankfurt am Main,

Germany

We study the minimal masses and radii of proto-neutron stars during differ-

ent stages of their evolution. The main focus lies on the stages directly after

the supernova explosion, where neutrinos are captured in the core and the lep-

ton per baryon ratio is approximately YL = 0.4 and a few seconds after the su-

pernova, when all neutrinos have left the star. All equations of state used for

this purpose fulfill Chiral Effective Field Theory constraints at T = 0. We find

for the neutrino-trapped cases higher minimal masses than for the neutrino-

free cases. Thermal effects, in this work a higher constant entropy per baryon,

also rise the minimal mass. The masses for the cases studied all lie between

Mmin = 0.11M⊙ − 0.73M⊙. The minimal mass depends linearly on the lep-

ton fraction for values of YL = 0.1 − 0.4. Hence, proto-neutron stars can exhibit

higher minimal masses than their cold, catalyzed form during all stages of their

evolution.

HK 2.3 Mon 17:30 HBR 14: HS 4
Neutron matter properties from Fermi liquid theory — ∙Faruk Alp

1,2,3
, Kai

Hebeler
1,2,3

, and Achim Schwenk
1,2,3

—
1
Department of Physics, Technische

Universität Darmstadt —
2
ExtreMe Matter Institute EMMI, GSI Helmholtzzen-

trum für Schwerionenforschung GmbH —
3
Max-Planck-Institut für Kern-

physik, Heidelberg

Fermi liquid theory is a powerful framework to describe interacting Fermi sys-

tems at low temperatures. Employing this formalism we calculate Landau pa-

rameters from chiral effective field theory interactions and determine properties

of neutron matter such as the speed of sound and effective mass. Calculations

are performed using many-body perturbation theory based on two- and three-

body interactions. The goal is to obtain a comprehensive understanding of the

systematic uncertainties of the Landau parameters and investigate possible ways

to extrapolate the equation of state to higher densities.

*Funded by the ERC Grant Agreement No. 101020842.

HK 2.4 Mon 17:45 HBR 14: HS 4
Correlations between nuclear matter parameters and the gravitational
wave frequency emitted by a neutron star merger remnant — ∙Mario

Jakobs
1,2

, Andreas Bauswein
1
, and Gabriel Martínez-Pinedo

1,2
—

1
GSI Helmholtzzentrum für Schwerionenforschung, Darmstadt, Germany —

2
Institut für Kernphysik, Fachbereich Physik, TU Darmstadt, Darmstadt, Ger-

many

With upcoming detectors, we will be able to observe gravitational waves (GW)

emitted even after the merging of two neutron stars. The merger remnant has

a dominant oscillation frequency that depends strongly on the nuclear equation

of state (EOS). Here we quantify this dependency using simulations. Once post-

merger GWobservation data are available, this will enable us to derive properties

of the nuclear EOS that are not well constrained today. To achieve this, we de-

velop an EOSmetamodel allowing us to vary a single EOS parameter without al-

tering others simultaneously. By using ametamodel, we can reproduce a range of

different available EOSmodels in a single framework. We then explore its param-

eter space by conducting general relativistic hydrodynamics simulations of the

merger event. In our analysis we find, for instance, a clear correlation between

the dominant frequency and the slope of the nuclear symmetry energy at satura-

tion. This work was funded by Deutsche Forschungsgemeinschaft - Project-ID

279384907 - SFB 1245 and - Project-ID 138713538 - SFB 881. Support by the

European Research Council (ERC) under the European Union’s Horizon 2020

research and innovation programme under grant agreements No. 759253 and

No. 885281 is acknowledged.

HK 2.5 Mon 18:00 HBR 14: HS 4
Geant4 Monte Carlo Simulation of the 12C(α, α) reaction — ∙Timo
Biesenbach

1
, David Werner

1
, Peter Reiter

1
, Konrad Arnswald

1
, Max-

imilian Droste
1
, Pavel Golubev

2
, Rouven Hirsch

1
, Hannah Kleis

1
,

Nikolas Königstein
1
, Dirk Rudolph

2
, Alessandro Salice

1
, Joe Roob

1
,

Madalina Ravar
1,3

, and Luis Sarmiento
2
—

1
University of Cologne, Insti-

tute for Nuclear Physics, Cologne —
2
Lund University, Department of Physics,

Lund, Sweden —
3
TU Darmstadt, Institute of Nuclear Physics, Darmstadt

The branching ratios of the three-particle decay of the Hoyle state in
12
C provide

a crucial probe for the inner structure of
12
C and they are very relevant for the

topic of stellar nucleosynthesis. To study the decay modes, a
12
C(α,α) reaction

at 27 MeV beam energy was performed at the 10 MV FN-tandem accelerator at

the Institute for Nuclear Physics of the University of Cologne using the Lund-

York-Cologne-Calorimeter. The reaction and experimental setup were rebuilt

using the Geant4 simulation-framework. Detailed Monte-Carlo simulations of

the experiment were performed to determine the setup’s sensitivity and detec-

tion efficiency for the scattered α and the three decay α’s. The impact of the data

analysis on the identification of the sequential and direct decay modes of the

Hoyle state but also states at higher excitation energy is scrutinized in detail by

comparing simulatedwith experimentally obtained data. The preliminary results

include Dalitz plots and sensitivity limits for the identification of the individual

α decay branches.

HK 2.6 Mon 18:15 HBR 14: HS 4
Gaussian processes for the nuclear equation of state — ∙Hannah

Göttling
1,2

, JonasKeller
1,2

, KaiHebeler
1,2,3

, and Achim Schwenk
1,2,3

—
1
Technische Universität Darmstadt, Department of Physics —

2
ExtreMe Matter

Institute EMMI, GSI Helmholtzzentrum für Schwerionenforschung GmbH —
3
Max-Planck-Institut für Kernphysik, Heidelberg

The nuclear equation of state (EOS) characterizes the properties of matter as a

function of density, temperature, and proton fraction, and thus connects mi-

croscopic strong interaction calculations with descriptions of compact objects

in astrophysics. Focusing on the low-energy regime, chiral effective field theory

(EFT) provides a systematically improvable description of nuclear systems. With

Gaussian processes (GPs) we introduce a tool to realize non-parametric evalua-

tions of the EOS, considering correlations along independent variables. Besides

constructing an emulator we use GPs for a statistical description of chiral ex-

pansion coefficients and apply Bayesian statistics to assess the EFT truncation

errors. The evaluation of observables with GPs enables us to further calculate

derivatives. With that we are able to provide the pressure and other thermo-

dynamic quantities of pure neutron matter and symmetric nuclear matter with

propagated chiral truncation uncertainties.

Funded by the research cluster ELEMENTS (Project ID 500/10.006) and by

the DFG - Project-ID 279384907 - SFB 1245.

39



Hadronic and Nuclear Physics Division (HK) Monday

HK 3: Instrumentation I
Time: Monday 16:45–18:15 Location: HBR 19: C 1

Group Report HK 3.1 Mon 16:45 HBR 19: C 1
The Surrounding Background Tagger for the SHiP Experiment at CERN
— ∙Horst Fischer for the SHiP-SBT-Collaboration — Albert-Ludwigs-

Universität Freiburg

The Search for Hidden Particles (SHiP) experiment is an ambitious initiative de-

signed as a dedicated proton beam dump facility located in the ECN3 cavern at

CERN. The overall goal of this experiment is to explore the realm of long-lived,

neutral, feebly interacting particles outside the StandardModel, produced by the

collision of 400 GeV/c protons with a robust heavy metal target. Over a 15-year

time span, the SHiP experiment aims to accumulate an impressive 6x10^20 pro-

tons on target, employing a sophisticated detector setup strategically designed

to suppress potential background to virtually negligible levels. The Surrounding

Background Tagger (SBT) will be a cornerstone of background suppression. It

is designed to reject background by detecting charged particles that either enter

the Hidden Sector vacuum decay vessel from external sources or arise from deep

inelastic interactions within the vacuum vessel walls. To this end the SBT detec-

tor encloses ae expansive 50-meter-long decay vessel utilizing liquid scintillator

(LAB-PPO) filled cells. Light capture is facilitated by Wavelength shifting Op-

tical Modules (WOMs) made of PMMA and that are coated with a wavelength

shifting dye and equipped with silicon photomultipliers. In 2023, a four-cell pro-

totype detector was developed for a test beam campaign at CERN.Wewill report

on the results of the test beam exposure and, as well as the ongoing R&D work.

HK 3.2 Mon 17:15 HBR 19: C 1
Testbeam Readout and Slow Control of 4-cell Prototype for the SHiP SBT—

∙Tim Molzberger for the SHiP-SBT-Collaboration — Physikalisches Institut,

Albert-Ludiwgs-Universität Freiburg, 79104 Freiburg, Germany

The Search for Hidden Particles (SHiP) is a proposed next-generation beam

dump experiment at CERN to scan for previously undiscovered long-lived and

feebly interacting neutral particles beyond the Standard Model. This task re-

quires unprecedented efficiency in background rejection by multiple veto de-

tectors like the surrounding background tagger (SBT). We present the devel-

opments for the readout and the slow control of the latest SBT prototype test-

beam at CERN in October 2023. The readout features silicon photomultipliers

for photodetection and ASICs for signal amplification and shaping. A group of

controller boards powers and controls the configuration of this readout, which

is one element of the low cost slow control developed for this testbeam. The slow

control further features sensors to monitor the orientation and position of the

prototype and dedicated software to organize all activities and store data.

HK 3.3 Mon 17:30 HBR 19: C 1
Improved Design of a Compact Scintillating-Fiber Detector for Space Appli-
cations — ∙Liesa Eckert

1
, Peter Hinderberger

1
, Martin J. Losekamm

1
,

Luise Meyer-Hetling
1
, Stephan Paul

1
, Thomas Pöschl

2
, and Sebastian

Rückerl
3
—

1
School of Natural Sciences, Technical University of Munich,

Garching, Germany —
2
CERN, Geneva, Switzerland —

3
School of Engineering

and Design, Technical University of Munich, Ottobrunn, Germany

We aim to measure the charged nuclear component of the space radiation en-

vironment with compact detectors composed of scintillating-plastic fibers read

out by silicon photomultipliers. With different detector versions, we study the

radiation spectrum’s composition for the determination of astronaut radiation

exposures with the RadMap Telescope and aim to measure the antiproton flux

in Earth’s radiation belts with the upcoming AFIS mission. For the latter, we are

currently updating the detector design of the RadMap Telescope to achieve bet-

ter performance and higher mechanical stability, and to reduce the production

effort. We plan to test the improved design as part of the In-Orbit Verification

Experiment 1 (IOV-1), a technology demonstration experiment on the Inter-

national Space Station. In this talk, I will present the improvements we made

in the past year with respect to the design of the RadMap Telescope, as well as

the difficulties we dealt with during development and production. Our work is

funded by the German Research Foundation (DFG, project number 414049180)

and under Germany’s Excellence Strategy - EXC2094 - 390783311.

HK 3.4 Mon 17:45 HBR 19: C 1
Advancements in Compact Scintillation Detector ”RUBIK ” for Tracking of
Space Radiation—Roman Bergert, ∙Hartmut Schotte, Niclas Friedler,

Hans-Georg Zaunick, and Kait-Thomas Brinkmann—II. Physics Institute,

Justus-Liebig-University Giessen

A segmented scintillation detector designed for use in radiation tracking within

the space environment is discussed. The detector utilizes single unity polyvinyl

toluene (PVT) based cubes as the sensitive detector volume, ensuring a com-

pact and efficient tracking system. Addressing the challenges posed by power

consumption, volume, and weight constraints specific to the mission require-

ments is a pivotal aspect of the detector design. We present the results of our

first prototype, emphasizing its performance in the context of the specified mis-

sion parameters. Notably, discussions center around the detector’s capabilities

under diverse stress factors, such as temperature cycles and vacuum conditions,

criticalconsiderations for its application in space. The implications of the detec-

tor’s performance inmeeting the specified requirements, offering insights gained

from the initial prototype. Lessons learned from its behavior under different en-

vironmental stresses contribute to the refinement of the detector concept, guid-

ing the development of subsequent prototypes. The progress made in tailoring

the detector for optimal performance in the challenging conditions of space en-

vironments, setting the stage for further advancements for the final design choice

is summarized.

HK 3.5 Mon 18:00 HBR 19: C 1
Development of a cost effective PET-like systemutilizing organic scintillators
and SIPMs to be used for particle tracking— ∙Esther ConstanzeWais, Na-

diaBöhle, Mario Fink, ThomasHeld, Fritz-HerbertHeinsius, Matthias

Steinke, and Ulrich Wiedner — Experimentalphysik 1, Ruhr-Universität

Bochum, Bochum, Deutschland

Although PET has established itself as a reliable tool inmedical applications over

the last 20 years, industrial applications have so far been limited. The reason for

this are the high costs of constructing a detector on the scale required for indus-

trial purposes. A cost-effective detector has been built. The detector uses long

(1000mm× 20mm× 20mm) organic scintillator rods instead of small inorganic

scintillator crystals, significantly reducing material and readout costs compared

to a conventional detector.

The scintillation light gets detected by SiPMs. Since no SiPMs with the re-

quired dimensions were available, four SiPMs are connected in a ’hybrid circuit’

to form a SiPM array of the required size. The goal of the measurements is to

investigate the behavior of granular matter in rotary kilns or grate systems in or-

der to test simulations calculations. These calculations will be used in order to

make rotary kilns and grate systems more efficient.

This work has been funded by theDeutsche Forschungsgemeinschaft (DFG,Ger-

man Research Foundation) 422037413-CRC/TRR 287 ’BULK-REACTION’

HK 4: Instrumentation II
Time: Monday 16:45–18:15 Location: HBR 19: C 2

Group Report HK 4.1 Mon 16:45 HBR 19: C 2
Current status in the concept design, assembly, and performance evaluation
of the Silicon Tracking System for the CBM experiment — ∙Dario Alberto

Ramirez Zaldivar for the CBM-Collaboration — GSI Helmholtzzentrum für

Schwerionenforschung GmbH, Darmstadt, Germany

The Compressed Baryonic Matter (CBM) is one of the experimental pillars at

the FAIR facility. The Silicon Tracking System (STS) is the central detector for

tracking and momentum measurement. It consists of 876 double-sided silicon

sensors arranged in 8 stations.

Significant strides have been made over the past year in developing the STS.

The finalized concept design and geometry implementationsmark a crucialmile-

stone in the detector’s evolution. The consolidation of the procedures formodule

assembly and testing materializes at the onset of the series production.

Prototype components of the STS have been operated in mini-CBM (mCBM),

a small-scale setup at SIS18 consisting of sub-units of all major CBM systems,

which aims to verify the concepts of free-streaming readout electronics, data

transport, and online reconstruction aswell as in the E16 experiments at J-PARC.

This report provides an overview of the recent progress and highlights the

comprehensive performance studies conducted on the STS modules. In-beam

operation at the mCBM and E16 facilities has provided invaluable insights into

the detector’s capabilities and response under realistic experimental conditions.

These findings support extrapolating the detector’s final performance.

HK 4.2 Mon 17:15 HBR 19: C 2
Studies of detector data rates and hit multiplicity for the Silicon Tracking
Systems of the CBM experiment — ∙Mehulkumar Shiroya for the CBM-

Collaboration — GSI Helmholtzzentrum für Schwerionenforschung GmbH,

Darmstadt, Germany
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The Silicon Tracking System (STS) is themain tracking device of the Compressed

Baryonic Matter (CBM) Experiment, a fixed target experiment at the SIS100 ac-

celerator, under construction at the FAIR Facility Darmstadt. The STS is de-

signed to measure up to 700 charged particles produced in nucleus-nucleus col-

lisions up to an interaction rate of 10MHz.It consists of 876 double-sidedmicro-

strips silicon sensors, read out by two Front-End Boards (FEBs) with 8 ASICs

each, arranged in 8 tracking stations. To meet the high interaction rate demand,

the CBM experiments operate with free streaming electronics. A realistic esti-

mate of the data rate expected in the detector is therefore of crucial importance

to drive the decisions on the read-out system design and network data transfer

components procurement. Simulation studies have been performed including

different experimental scenarios, a realistic detector geometrical setup, which

includes all the known passive materials, as well as realistic modelling of the de-

tector response and front-end electronics. The impact of the detector noise and

additional signals of delta electrons originating from the target has been evalu-

ated. Detector data rate and hit multiplicity are studied in real data and com-

pared to simulations, to benchmark and validate the estimates for the highest

rates expected at SIS100.

HK 4.3 Mon 17:30 HBR 19: C 2
HI-TREX:Compact, high resolution particle detection system for ISOLDE—

Roman Gernhäuser, ∙Sergei Golenev, Robert Neagu, and Lutz Ziegele

for the MINIBALL-Collaboration — Technische Universität München,

Germany

HI-TREX is a particle detection setup, developed for the HIE-ISOLDE facility at

CERN, designed for transfer reactions using radioactive ion beams.

HI-TREX is based on a thin double-sided silicon strip detector (DSSSD), high-

resolution front-end electronics with SKIROCASICs, and a customFPGA-based

readout board for the fiber-based TRB data acquisition system.

In order to characterize the performance of the detectors, a full system test was

conducted in Delft, Netherlands. Even for very low-energy particles from the
6
Li(n,α)3H reaction, we achieved an energy resolution FWHM ≈ 13 keV. We

will present the experimental setup, simulations and a 3-dimensional vertex re-

construction, demonstrating the capability of this new instrument.

(supported by BMBF 05P21WOCI1)

HK 4.4 Mon 17:45 HBR 19: C 2
Module and ladder characterization and burn-in tests of the Silicon Tracking
System for the CBM experiment — ∙Lady Maryann Collazo Sánchez for

the CBM-Collaboration — GSI Helmholtzzentrum für Schwerionenforschung,

Darmstadt, Germany

The Silicon Tracking System (STS) in the upcoming heavy-ion CBM experi-

ment is tailored for an unprecedented 10 MHz beam-target interaction rate. A

unique integration strategy was employed to maintain a material budget within

2 - 8% X0 while ensuring ample granularity, spatial precision, and timing ac-

curacy. The read-out electronics sit external to the sensitive volume, connected

to double-sided double-metal silicon sensors through ultra-thin micro cables.

Each double-sided silicon strip sensor is connected to two Front-End Boards

(FEBs), featuring eight custom-designed STS-XYTER ASICs (SMX) per FEB.

Post-assembly, rigorous quality control tests, including time and amplitude cal-

ibration of all module ASICs, ensure reliable performance, operational refine-

ment, and accurate data interpretation. Operating at room temperature to -20
∘
C (coolant) and -10

∘
C (effective), FEBs undergo mechanical stress due to tem-

perature fluctuations. The burn-in test exposes modules to varying temperatures

and power cycles, identifying weaknesses and evaluating electronics robustness

andmodule functionality. Post-testing, modules are affixed to a carbon fiber lad-

der, undergoing further assessments to verify sustained functionality and perfor-

mance. This study outlines the status and outcomes of tests on the first modules

of the STS detector’s series production, providing valuable insights into its de-

velopment and performance capabilities.

HK 4.5 Mon 18:00 HBR 19: C 2
Functional and in-beam performance tests of a PANDA MVD detector pro-
totype— ∙Nils Tröll1, Kai-Thomas Brinkmann1

, Hans-Georg Zaunick
1
,

Marvin Peter
1
, Fabio Cossio

3
, Michele Caselle

4
, Tobias Stockmanns

2
,

Lukas Tomasek
5
, Pavel Stanek

5
, and Francesca Lenta

3
for the PANDA-

Collaboration—
1
JLU Gießen, IIPI, Heinrich-Buff-Ring 16, 35392 Gießen, Ger-

many —
2
FZ Jülich, Wilhelm-Johnen-Straße, 52428 Jülich, Germany —

3
INFN

Physics Turin, Via Pietro Giuria, 1 10125 Torino-TO, Italy —
4
KIT, Hermann-

von-Helmholtz-Platz 1, 76344 Eggenstein-Leopoldshafen, Germany —
5
CVUT

Prague, 22 Břehová 7, Praha 1, Czech Republic

The Micro-Vertex-Detector (MVD) of a PANDA experiment is the closest part

with respect to the primary interaction point. Double-sided silicon strip sensors

of the MVD enable tracking of charged particles, which is essential for a very

precise determination of secondary decay vertices of short-lived particles.

For the first time, two double-sidedMVD silicon strip detectors were success-

fully tested in conjunction with the Torino Amplifier for Strip detectors (ToASt)

ASIC and the Data Acquisition System for the PANDA MVD during a beam-

time. The detector system underwent testing in the high-energy proton beam at

the COSY acceleration facility. In the analysis, various properties, such as clus-

tering and strip multiplicity, were examined to validate the functionality of the

system. The work is supported by BMBF.

HK 5: Structure and Dynamics of Nuclei I
Time: Monday 16:45–18:15 Location: HBR 19: C 5a

Group Report HK 5.1 Mon 16:45 HBR 19: C 5a
Investigating the Pygmy Dipole Resonance: A multi-messenger approach —

∙Markus Müllenmeister, Michael Weinert, Florian Kluwig, Miriam

Müscher, and Andreas Zilges—University of Cologne, Institute for Nuclear

Physics, Germany

The enhanced dipole (E1) response below and around the neutron separation

energy of heavy and medium mass nuclei is known as the Pygmy Dipole Reso-

nance (PDR). The historical perspective of a neutron skin oscillation being the

sole cause of these excitations has been challenged in recent decades [1]. Despite

continued research efforts, the structure, emergence, and evolution of the PDR

remain largely unknown [2]. To access this information, systematic studies en-

compassing different probes on a variety of target nuclei, as well as comparable

results in similar mass regions, are needed [3]. Recently, efforts have been un-

dertaken to single out specific phenomena using complementary experiments

with hadronic and electromagnetic probes [4], as well as neutron transfer re-

actions [5]. This contribution will outline the experimental methods used and

highlight results from the complementary approaches. Supported by the DFG

(ZI 510/10-1).

[1] J. Endres et al., Phys. Rev. C 80 (2009) 034302.
[2] A. Bracco et al., Prog. Part. Nucl. Phys. 106 (2019) 360.
[3] D. Savran et al., Phys. Lett. B 786 (2018) 16.
[4] M. Müscher et al., Phys. Rev. C 102 (2020) 014317.
[5] M. Weinert et al., Phys. Rev. Lett. 127 (2021) 242501.

HK 5.2 Mon 17:15 HBR 19: C 5a
Investigation of the dipole strength distribution in 70Zn up to the neutron
thresholda — ∙J. Hauf
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IKP, TU Darmstadt —
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Helmholtz-Zentrum Dresden-

Rossendorf

We perform a series of experiments to study the dipole strength distribution of

the neutron-rich isotope
70
Zn, up to its neutron threshold of about 9.2MeV.

70
Zn

is of particular interest due to its location on the N=40 harmonic oscillator shell

and in view of shape coexistence in this region. The main goal of the present

study is in particular to obtain information on the E1 strength distribution, typi-

cally attributed to the pygmy dipole resonance, and possibleM1 strength embed-

ded in the dipole response. Following our initial nuclear resonance fluorescence

bremsstrahlung experiment at γELBE with a maximum energy of 11.5 MeV, we

nowmeasured at a lower maximum energy of 7.5 MeV, in order to resolve ambi-

guities in the assignments of observed transitions and excited states. The present

status of the analysis and an outlook on further planned experiments will be

given.
a
This work was supported by the DFG under grant numbers SFB 1245,

project-ID 279384907, and GRK 2891, project-ID 499256822

HK 5.3 Mon 17:30 HBR 19: C 5a
Dipole strength distribution of 96Mo: Electric and magnetic contributions*
— ∙V. Skibina1, O. Papst
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7
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11
LANL, USA

We performed a Nuclear Resonance Fluorescence experiment on
96
Mo at the

γELBE facility with a 7.8 MeV endpoint energy bremsstrahlung beam. The ex-

periment follows studies with 13MeV endpoint energy [1], which were sensitive

mainly up to the neutron-separation threshold. The present analysis focuses on

intermediate energies, yields cross sections, branching ratios and, in combina-
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tion with HIγS data, parities of dipole-excited states.

Supported by the DFG under grant Nos. GRK 2891 * Project-ID 499256822,

and SFB 1245 - project ID 279384907, and by U.S. DOE under grant Nos. DE-

FG02-97ER41041 and DE-FG02-97ER41033.

[1] G. Rusev et al., Phys. Rev. C 79, 061302(R) (2009).

HK 5.4 Mon 17:45 HBR 19: C 5a
Nuclear structure studies in 96Ru using electron-gamma coincidence reac-
tions at the S-DALINAC— ∙Bastian Hesbacher, Jonny Birkhan, Isabelle

Brandherm, Johann Isaak, Igor Jurosevic, Norbert Pietralla, Maxim

Singer, Maximilian Spall, and Gerhart Steinhilber — Institut für Kern-

physik, Technische Universität Darmstadt

The all-electromagnetic (e, eγ) reaction had first been used for nuclear structure
measurements in the 1980s [1]. Since then very few experiments were based on

this reaction. One of the challenges of this measurement technique lies in the

coincident bremsstrahlung, which - apart from the angular distribution - can-

not be distinguished from the γ-radiation of decaying nuclei after excitation by

inelastic electron scattering. In 2021 a successful
96
Ru(e, eγ)measurement was

performed at the S-DALINAC with coincidence-resolution improved by two or-

ders of magnitude [2]. The scattered electrons were registered with the QCLAM

spectrometer. The γ-radiation was detected by 6 LaBr3:Ce detectors. Two meth-

ods for the subtraction of the bremsstrahlung background will be applied to the
96
Ru(e, eγ) data allowing for the extraction of ground-state γ-decays of excited

states. Preliminary results on γ-decays of 96Ru will be presented.

This work is supported by the Collaborative Research Center 1245.

[1] C. N. Papanicolas et al., Phys. Rev. Lett. 54, 26 (1985).
[2] G. Steinhilber, Doctoral thesis, TU Darmstadt (2023).

HK 5.5 Mon 18:00 HBR 19: C 5a
Investigation of angular distributions in nuclear reactions using a new
particle-γ coincidence setup — ∙Gloria Huppelsberg, Michael Weinert,

MarkusMüllenmeister, and Andreas Zilges—University of Cologne, In-

stitute for Nuclear Physics, Germany

To gain a better understanding of nuclear reactions populating states in the

region of the Pygmy Dipole Resonance (PDR), angular correlation data is

needed.[1] For this purpose, a new particle-γ coincidence setup was developed

at the 10 MeV FN-Tandem accelerator laboratory at University of Cologne.

This setup allows the investigation of particle angular distributions using, eg.,

(p,p’γ), (α,α’γ) and (d,pγ) reactions. Up to twelve ΔE-E Silicon detectors can

be mounted next to each other on a rotatable plate inside a scattering chamber

which makes it possible to effortlessly adjust the detection angle. For the precise

identification of the excited states through particle-γ coincidences, a high pu-

rity germanium detector is mounted on top of the chamber. The commissioning

experiment of the chamber is intended to investigate the single particle charac-

ter of the Pygmy Dipole Resonance [2,3] in lighter nuclei employing the particle

angular distributions of excited states. This contribution presents the new setup,

reports on first experiments and outlines a road map for future measurements.

Supported by DFG (ZI 510/10-1).

[1] M. Spieker et al., Phys. Rev. C 108, 014311 (2023)
[2] M. Spieker et al., Phys. Rev. Lett. 125, 102503 (2020)
[3] M. Weinert et al., Phys. Rev. Lett. 127, 242501 (2021)

HK 6: Structure and Dynamics of Nuclei II
Time: Monday 16:45–18:15 Location: HBR 19: C 5b

Group Report HK 6.1 Mon 16:45 HBR 19: C 5b
Nuclear charge radius measurements in 32Si at FRIB— ∙Kristian König for

the BECOLA-Collaboration—TUDarmstadt, Germany—Michigan State Uni-

versity, USA

The nuclear charge radius of
32
Si was determined from isotope shift measure-

ments performed at the collinear laser spectroscopy setup BECOLA at the Facil-

ity for Rare Isotope Beams (FRIB, Michigan State University). The extracted

charge radius was compared to ab initio nuclear lattice effective field theory,

valence-space in-medium similarity renormalization group and mean field cal-

culations. Furthermore, the charge radius of
32
Si completes the radii of the mir-

ror pair
32
Ar -

32
Si, whose difference was correlated to the slope L of the symme-

try energy in the nuclear equation of state [1]. In this talk the BECOLA facility

will be presented, the
32
Si results will be discussed and an outlook for future

experiments at FRIB will be given.

This work was supported in part by the National Science Foundation, Grants

No. PHY-21-11185 and the DFG, Project-Id 279384907-SFB 1245.

[1] arXiv:2309.02037 [nucl-ex]

HK 6.2 Mon 17:15 HBR 19: C 5b
Two-Neutron Halo Nuclei With Weak Neutron-Core Interaction — ∙Daniel
Kromm

1
, Matthias Göbel

2
, and Hans-Werner Hammer

1
—

1
Technische

Universität Darmstadt, Institut für Kernphysik —
2
Istituto Nazionale di Fisica

Nucleare, Sezione di Pisa

We investigate the renormalization properties of an EFT for two-neutron halo

nuclei with weak neutron-core interaction proposed by Hongo and Son. In this

theory, there is a universal prediction for the ratio of the mean-square matter

radius and charge radius. We investigate the possibility to predict the radii sepa-

rately without using additional input. We argue that one further renormalization

input is required to predict both radii separately. Using one of the radii as this

input, we quantify the restriction on the UV cutoff from the Landau pole. We

apply our results to the case of
22
C and discuss the hierarchy of scales implicit in

the power counting.

This work is supported by the Deutsche Forschungsgemeinschaft (DFG, Ger-

man Research Foundation) - Project-ID 279384907 - SFB 1245.

HK 6.3 Mon 17:30 HBR 19: C 5b
Nuclear Moments and Charge Radii of Neutron-Rich Palladium Isotopes —
∙Laura Renth for the ATLANTIS-Collaboration — Institut für Kernphysik,

Technische Universität Darmstadt, Darmstadt, Germany

We present the first experimental results taken at the new collinear laser spec-

trosocpy setup ATLANTIS (Argonne Tandem hall LAser beamliNe for aTom
and Ion Spectroscopy) at the Argonne National Laboratory. Short-lived exotic

isotopes are generated from the CARIBU source, which collects
252

Cf fission

fragments in a gas catcher. After mass speparation, the isotopes of interest are

transported at a beam energy of 27keV to the laser spectroscopy setup.

The hyperfine spectra of neutron rich palladium iostopes
112−116,118

Pd will be

presented as well as the differential mean-square nuclear charge radii, nuclear

moments and nuclear spins. These properties add insights in the physics of nu-

clear shell strucuture evolution, which are discussed in this talk.

This work was supported by DFG - Project-Id 279384907-SFB 1245, BMBF

05P196RDFN1 and by the NSF PHY-21-11185, is based uponwork supported by

the U.S. Department of Energy, Office of Science, Office of Nuclear Physics, un-

der contract number DE-AC02-06CH11357 and used resources of ANL’s ATLAS

facility, which is a DOE Office of Science User Facility.

HK 6.4 Mon 17:45 HBR 19: C 5b
Uncertainty quantification for nuclear structure calculations using low-
resolution potentials — ∙Tom Plies

1,2
, Matthias Heinz

1,2,3
, and Achim

Schwenk
1,2,3

—
1
Technische Universität Darmstadt, Department of Physics

—
2
ExtreMe Matter Institute EMMI, GSI Helmholtzzentrum für Schwerionen-

forschung GmbH—
3
Max-Planck-Institut für Kernphysik, Heidelberg

Uncertainty quantification is a key aspect in modern nuclear theory. Nuclear

Hamiltonians are uncertain, with the uncertainty residing in the low-energy con-

stants (LECs) parametrizing the interactions. As these parameter-dependent in-

teractions are used as input for nuclear structure calculations, distributions of

many-body observables can be inferred from distributions of LECs. We deploy

the singular value decomposition (SVD) to recover a linear operator basis for our

interactions. We use Bayesian methods to infer distributions for the LECs from

the theoretical uncertainties in nucleon-nucleon phase shifts. We then sample

from the LEC posteriors to obtain distributions for the ground-state energies of
3
H and

16
O.

* Funded by the ERC Grant Agreement No. 101020842 and by the DFG –

Project ID 279384907 – SFB 1245.

HK 6.5 Mon 18:00 HBR 19: C 5b
Investigation of the proton radius of the neutron-rich Borromean halo nu-
cleus 19B — ∙Divyang Prajapati for the RIBF132-Collaboration — Saint

Mary’s University, Halifax, Canada

The structural properties of neutron-rich nuclei are an ideal presentation for un-

derstanding the underlying nuclear forces. The evolution of the nuclear charge or

matter-density distribution along the isotopic chain reflects the complex nature

of strong force. For instance, the drip line nucleus
19
B has garnered the atten-

tion of theory and experiments due to its Borromean structure. However, the

proton distribution of this nucleus is still unknown, and theoretical predictions

vary widely.

Themeasurement of the charge-changing cross-section (σcc) has emerged as a

new method for probing the point proton radius of exotic nuclei. Therefore, the

σcc of the
19
B nucleus wasmeasured at RIBF, RIKENusing the BigRIPS and ZDS.

The secondary beam of
19
B was produced via projectile fragmentation of a

48
Ca

primary beam at ∼345AMeV on a
9
Be production target. The σcc was measured

with a carbon target, placed at the achromatic focus F11. The measurement of

Time Of Flight (TOF) using plastic scintillators, magnetic rigidity (Bρ) using
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PPAC, and energy loss (ΔE) information from MUSIC detectors identifies the

A, Q, and Z of the particle.

The presentation will describe the experimental details. Preliminary observa-

tions from the data analysis will be discussed. The radius that will be extracted

from the measured cross-sections via Glauber model analysis will aid in under-

standing the evolution of neutron skin in
19
B and its Borromean structure.

HK 7: Astroparticle Physics I
Time: Monday 16:45–18:15 Location: HBR 19: C 103

Group Report HK 7.1 Mon 16:45 HBR 19: C 103
Compact Particle Detectors for the Study of Cosmic Rays and of Earth’s
Radiation Belts — ∙Martin J. Losekamm

1
, Liesa Eckert

1
, Peter

Hinderberger
1
, LuiseMeyer-Hetling

1
, Stephan Paul

1
, Thomas Pöschl

2
,

and Sebastian Rückerl
3
—

1
School of Natural Sciences, Technical University

of Munich, Garching, Germany —
2
CERN, Geneva, Switzerland —

3
School of

Engineering and Design, Technical University of Munich, Ottobrunn, Germany

We develop compact charged-particle detectors for space applications based on

scintillating-plastic fibers and silicon photomultipliers. In this contribution, I

will present recent advances in several projects of our group that currently are

in various stages of development. I will particularly focus on the RadMap Tele-

scope, a radiation-monitoring experiment that was deployed to the International

Space Station in April 2023 and has successfully been collecting data since. The

instrument comprises several sensors that are optimized for the detailed charac-

terization of the radiation environment astronauts are exposed during their stay

in space. I will also summarize our work towards a small-satellite mission that

shall measure the flux of antiprotons trapped in Earth’s Van Allen radiation belts

to augment the data previously collected by the PAMELA instrument.

Group Report HK 7.2 Mon 17:15 HBR 19: C 103
BDF/SHiP @CERN: Search for Hidden Particles at a Future BeamDump Fa-
cility — ∙Annika Hollnagel for the SHiP-Collaboration — JGU Mainz (DE)

In conjunction with the CERN North Area Consolidation, an upgrade of the ex-

isting ECN3 experimental hall will enable a diverse physics program at the CERN

SPS, complementing research at the energy frontier. At a dedicated BeamDump

Facility (BDF), the Search for Hidden Particles (SHiP) experiment has been pro-

posed to exploit the full potential of the 400 GeV proton beam, covering a wide

range of the Hidden Sector while also offering a rich neutrino physics program.

In line with the European Strategy for Particle Physics, BDF/SHiP has been

identified as a frontrunner proposal by the CERN Physics Beyond Colliders

(PBC) initiative. With the final CERNResearch Board decision being imminent,

this is the ideal time for new groups to join the project.

This talk will give an overview of the detector technologies and physics capa-

bilities of the proposed experiment.

HK 7.3 Mon 17:45 HBR 19: C 103
Active Transverse Energy FilterDevelopment forKATRIN— ∙Sonja Schnei-

dewind, Kevin Gauda, Kyrill Blümer, Christian Gönner, Volker Han-

nen, Hans-Werner Ortjohann, Sebastian Wein, and Christian Wein-

heimer for the KATRIN-Collaboration — Institute for Nuclear Physics, Uni-

versity of Münster

The KATRIN experiment aims tomeasure the neutrinomass via tritium β-decay
spectroscopy. Despite implementation of efficient countermeasures, we still ob-

serve an elevated experimental background (150 mcps instead of 10 mcps),

which needs to be reduced to reach the targeted sensitivity of 0.2 eV/c
2
. Ra-

dioactive decays in the stainless steel vessel of the main spectrometer produce

highly-excited Rydberg or autoionizing atomic states in the volume. These re-

lease low-energetic electrons, which are energetically indistinguishable from β-
electrons at the detector. Their angular distribution, however, is significantly

sharper. The "active Transverse Energy Filter" (aTEF) concept was invented to

reduce this background by discrimination of electrons in a large magnetic field

based on their pitch angle (EPJ-C 82, 922 (2022)). This talk will introduce the

"Si-aTEF" as a concept based on Si-PIN diodes. The fabrication process and pro-

totype performance will be presented. The implementation of the Si-aTEF in

KATRIN - success supposed - and the expected sensitivity improvement will be

shown. This work is supported by the Helmholtz Association, by BMBF (grant

numbers 05A23PMA, 05A23PX2, 05A23VK2 and 05A23WO6) and DFG (Re-

search Training Group GRK 2149) in Germany.

HK 7.4 Mon 18:00 HBR 19: C 103
Progress of the Neutron Decay Facility PERC and its Silicon Detector —

∙Manuel Lebert for the PERC-Collaboration — Physik-Department, Tech-

nische Universität München, Germany — Forschungs-Neutronenquelle Heinz

Maier-Leibnitz, Garching, Germany

The PERC facility is currently under construction at the FRM II in Garching,

Germany. It will serve as an intense and clean source of electrons and protons

from neutron beta decay for precision studies. It aims to improve the measure-

ments of the properties of weak interaction by one order of magnitude and to

search for new physics via new effective couplings.

PERC’s central component is a 12 m long superconducting magnet system. It

hosts an 8 m long decay region with a uniform field. To minimize systematic

uncertainties, an additional high-field region selects the phase space of electrons

and protons that can reach the main detector.

The main detector and two backscattering detectors will initially be scintilla-

tion detectors with a (silicon) photomultiplier readout. In a later upgrade, the

downstream detector will be replaced by a pixelated silicon PIN-detector with a

thickness of 2mm. In this talk, I present the status of the ongoing installation of

PERC and its infrastructure, which is expected to be ready for neutrons by the

end of 2024, as well as first results of the characterization of the silicon detector.

HK 8: Heavy-Ion Collisions and QCD Phases I
Time: Monday 16:45–18:15 Location: HBR 62: EG 03

Group Report HK 8.1 Mon 16:45 HBR 62: EG 03
Probing hadronisation effects with heavy-flavour particles with ALICE at the
LHC — ∙Jeremy Wilkinson for the ALICE Germany-Collaboration — GSI

Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, Deutschland

The study of heavy-quark (charm and beauty) hadronisation has recently become

a major topic of interest at the CERN LHC. Typically, the fragmentation func-

tions that describe the evolution from a bare heavy quark to a bound hadronic

state were assumed to apply universally. However, measurements of the relative

production rates of charm baryons and mesons at the LHC have challenged this

assumption, indicating that the hadronisation of heavy-flavour quarks in collider

experiments is dependent on the collision system.

In this contribution, the most recent results from the ALICE Collaboration on

the hadronisation of heavy-flavour particles at the LHC will be presented. Mea-

surements of prompt and non-prompt Λ
+
c -baryon production in pp and p–Pb

collisions are used to investigate the hadronisation of charm and beauty baryons.

The production of the Ξ
0
c baryon was measured in p–Pb collisions at midrapid-

ity for the first time. The available measurements of prompt ground-state charm

hadrons in p–Pb collisions were combined to compute the charm fragmentation

fractions and total charm cross section at midrapidity. Recent measurements of

Ω
0
c production in semileptonic decays are presented along with the determina-

tion of its relative branching fractions. Finally, a brief overview of the current

status of heavy-flavour measurements using data from Run 3 of the LHC is pre-

sented.

HK 8.2 Mon 17:15 HBR 62: EG 03
Charmed baryonmeasurements in proton-proton collisions ats = 13.6TeV
with the ALICE experiment in Run 3 — ∙Federica Zanone for the ALICE

Germany-Collaboration — Physikalisches Institut, Ruprecht-Karls-Universität

Heidelberg, Germany

At LHC energies, charmed-baryons are copiously produced. Moreover, the re-

cent upgrade of the ALICE experiment allows to operate at an increased interac-

tion rate and in continuous readout mode, thus allowing for collecting a signifi-

cantly larger data set compared to Run 2. This opens a new dimension of precise

charmed-baryon measurements in several decay channels, helping to shed light

on the mechanisms responsible for the production and decay of these particles.

This topic became of crucial interest after recent studies by ALICE challenged

the assumptions of the universality of charm hadronization processes across dif-

ferent collision systems. Moreover, the decay of charmed baryons is still poorly

understood. Measurements of corresponding branching ratios pose a challenge

to all models.

In this picture, the measurements of Ξ
0
c → Ξ

+π−
and of the Cabibbo-

suppressed decaysΩ
0
c → Ξ

+π−
(SCS) andΩ

0
c → Ξ

+K−
(DCS) play a key role. To
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address these challenging analyses, ALICE relies on the implementation of dedi-

cated triggers, thus allowing for the exploration of a data sample that is about 300

times larger than the previous data set but at the same time applying an efficient

data storage procedure. We present recent results from Run 3.

HK 8.3 Mon 17:30 HBR 62: EG 03
Reconstruction of heavy-flavor hadrons with ALICE in Run 3 — ∙Phil
Lennart Stahlhut for the ALICE Germany-Collaboration — Physikalisches

Institut, Universität Heidelberg

Heavy-flavor hadrons are sensitive probes for the quark-gluon plasma, a hot nu-

clear matter state produced at extremely high temperatures and/or densities, like

the ones reached in heavy-ion collisions at the CERN LHC. Therefore, measure-

ments of heavy-flavor hadron production in proton-proton collisions are a cru-

cial reference for production measurements in heavy-ion collisions, while also

providing an important test of perturbative quantum chromodynamics.

The reconstruction of short-lived particles and their corresponding decay ver-

tices can be performed with the Kalman Filter Particle package. It provides a full

description of the decay particle both at its production and decay vertex and in-

cludes the complete treatment of tracking and vertexing uncertainties. Moreover,

the KF Particle package supports the use of geometrical, mass and topological

constraints in the reconstruction process and is suitable even for high-density

track environments.

This contribution will outline recent developments of the reconstruction and

selection workflow of heavy-flavor hadrons in O
2
Physics, the new analysis soft-

ware framework for ALICE in Run 3, and selected results from proton-proton

collisions.

HK 8.4 Mon 17:45 HBR 62: EG 03
Charmonium production measurement at midrapidity using TRD-triggered
data in ALICE— ∙Jinjoo Seo—Physikalisches Institut Universität Heidelberg

Quarkonium production is considered one of the golden probes of the quark-

gluon plasma (QGP) formation in heavy-ion collisions. Due to their large mass,

the production of heavy-quarks is governed by hard scales of QCD, while the for-

mation of the bound quarkonium state involves soft QCD scales. Quarkonium

productions in pp collision is essential to provide a baseline for Pb–Pb results,

and also useful for investigating the production mechanisms. The ψ(2S) pro-
duction relative to J/ψ is observable with discriminating power between the two

quarkonium production models. Thanks to the ALICE online single-electron

triggers from the Transition Radiation Detector (TRD), the ψ(2S) signal can be

extracted at midrapidity in the dielectron channel.

In this contribution, the J/ψ and ψ(2S) productions and the excited-to-ground
state yield ratio (ψ(2S)-to-J/ψ) at midrapidity with the TRD-triggered data mea-

sured in ALICE in pp collisions at s = 13 TeV will be shown.

HK 8.5 Mon 18:00 HBR 62: EG 03
Charmonia production and dissociation within microscopic Langevin sim-
ulations — ∙Naomi Oei

1
, Juan Torres-Rincon

2
, Hendrik van Hees

1
, and

CarstenGreiner
1
—

1
Goethe University, Frankfurt, Germany—

2
Universitat

de Barcelona, Barcelona, Spain

The investigation of heavy quarkonia can give insight into processes that occur

during the evolution of the quark-gluon plasma and therefore allows conclusions

about the properties of the medium. One advantage of theoretical approaches is

that heavy quarks can be treated non-relativistically due to their largemasses. We

choose a classical model to describe charm and anticharm quarks as Brownian

particles in the background medium of light quarks and gluons. Their motion

and the interaction with the medium are based on a Fokker-Planck equation,

which can be realized with Langevin simulations, quantifying how position and

momentum of the quarks change due to random kicks from the medium. The

heavy quarks interact over a Coulomb-like potential to form bound states, which

can later dissociate again due to interactions with the medium. Therefore disso-

ciation and regeneration of charmonium states can be described. The medium

evolution is parametrized by a transversally expanding, boost invariant fireball.

Box simulations at fixed temperature and volume are used to verify that the sys-

tem reaches the expected thermal distribution in the equilibrium limit and to

test bound state properties. Within the fireball model, the initial momentum

distribution of the pairs results from the PYTHIA event-generator and the el-

liptic flow of charm and anticharm quarks as well as of charmonia is studied at

RHIC and at LHC energy.

HK 9: Heavy-Ion Collisions and QCD Phases II
Time: Monday 16:45–18:15 Location: HBR 62: EG 05

Group Report HK 9.1 Mon 16:45 HBR 62: EG 05
Characterising the hot and dense fireball with virtual photons at HADES —

∙Niklas Schild for the HADES-Collaboration — TU Darmstadt, Darmstadt,

Germany

The High-Acceptance-Di-Electron-Spectrometer (HADES) at GSI, Darmstadt,

measures heavy-ion and elementary collisions at a few GeV beam energies, en-

abling the investigation of nuclear matter at high densities and moderate tem-

peratures. One pillar of HADES is the study of these collisions not only through

hadrons, which are heavily affected by freeze-out stages, but also via rare electro-

magnetic probes, as they allow unique insights into the evolution of the collision

throughout. In particular, virtual photons, decaying into e+e− pairs, encode nu-

merous characteristics of the fireball and deliver additional information in their

invariant mass.

In this contribution, we present measurements of such dileptons collected in

heavy-ion Ag+Ag and Au+Au as well as elementary p+p collisions at sNN =
2.55GeV andsNN = 2.42GeV. Combination of theseHADES data sets brings a

unique opportunity to gain new insights into the dilepton excess and its depen-

dence on system size and centrality. Hence, we provide an overview of recent

works and progress in the dilepton analysis at HADES. This includes advances

in the particle identification, multidifferential dilepton spectra as well as studies

on collectivity via the investigation of anisotropic flow and polarisation.

This work has been supported by BMBF (05P18RDFC1), GSI F&E, HGS-

HIRe, HFHF and ELEMENTS (500/10.006).

HK 9.2 Mon 17:15 HBR 62: EG 05
Simulating final-state electromagnetic interaction in heavy-ion collisions
at energy of few GeV — ∙Szymon Harabasz

1
, Wojciech Florkowski

3
,

TetyanaGalatyuk
1,4

, MalgorzataGumberidze
4
, RadoslawRyblewski

2
,

Piotr Salabura
3
, and Joachim Stroth

4,5
—

1
TU Darmstadt —

2
Institute of

Nuclear Physics PAS —
3
Jagiellonian University in Krakow —

4
GSI, Darmstadt

—
5
Institut für Kernphysik, GU Frankfurt

It has been shown that transverse-mass and rapidity spectra of p and π±
pro-

duced in Au-Au collisions at sNN = 2.4 GeV are well reproduced by thermal

emission from a spheroid single freeze-out hypersurface [1]. To better under-

stand the particle spectra, it is necessary to account for the effect of electromag-

netic interactions. In central collisions at relatively low energies, i.e., of few GeV,

incoming nucleons are largely stopped in the interaction region, and high pos-

itive electric charge density is generated. The electromagnetic field accelerates

positively charged particles, and decelerates negatively charged ones.

In order to simulate this effect in THERMINATOR 2, a direct solution to

relativistic Newton equation has been implemented, including electromagnetic

forces between particles.

This work was supported in part by TU Darmstadt, Darmstadt (Germany):

HFHF, ELEMENTS:500/10.006, GSI F&E, DAAD PPP Polen 2018/57393092;

Goethe-University, Frankfurt(Germany): HFHF, ELEMENTS:500/10.006,

GET_INvolved Programme of FAIR/GSI.

[1] S. Harabasz et al., Phys.Rev.C 107 (2023) no.3, 034917

HK 9.3 Mon 17:30 HBR 62: EG 05
Soft ω meson production in pp collisions at s = 5.02 TeV with ALICE —

∙Merle Luisa Wälde for the ALICE Germany-Collaboration — Institut für

Kernphysik, Goethe Universität Frankfurt

Measurements of hadron production cross sections in proton-proton (pp) colli-

sions at high energies are important to test our understanding of QCD and as a

reference for heavy-ion studies. While the production of particles in hard scat-

terings can be calculated in a perturbative approach, the production via soft pro-

cesses relies on phenomenological model approaches that require experimental

input and suffer from sizeable uncertainties in their predictions. Therefore, the

production cross section of the ωmeson needs to be measured down to the low-

est transversemomentum (pT) where the reach to lowmomenta is scarce at LHC

energies and midrapidity.

In this talk, the first measurement of the ω meson down to pT = 0 in pp col-

lisions at s = 5.02 TeV at midrapidity will be presented. This measurement

is performed in the decay channel ω → e
+
e
−
with ALICE. We will discuss the

estimation of the different background sources as well as uncertainties related to

the signal extraction, and track and PID requirements. The final results will be

compared to model calculations focusing on particle production in the soft-pT
regime.

HK 9.4 Mon 17:45 HBR 62: EG 05
Macroscopic description of HADES Au+Au and Ag+Ag particle yields using
the HRG model— ∙Marvin Kohls for the HADES-Collaboration — Goethe-

Universität Frankfurt
A comparison of strange hadron production yields in Au(1.23 AGeV)+Au and

Ag(1.58 A GeV)+Ag collisions, measured with HADES, reveals a universal scal-
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ing behavior as a function of the system size. Together with the apparent ob-

servation of a melting ρ-meson, these findings hint towards the possibility of

describing matter properties with thermal/statistical parameters extracted from

a hadron resonance gas (HRG).

In this contribution, we will systematically compare measured particle yields

to HRG fits. Particular emphasis will be placed on elucidating the characteristics

of light nuclei and their excited states. Furthermore, the canonical description

of strangeness, in particular the production rates of K−
, ϕ(1020), and Ξ

−
, will be

discussed.

This work has been supported by BMBF (05P21RFFC2), GSI and HFHF.

HK 9.5 Mon 18:00 HBR 62: EG 05
towards the extraction of the baryon chemical potential for the fixed-target
program at STAR — ∙Yannick Söhngen for the CBM-Collaboration —

Physikalisches Institut Heidelberg

The fixed-target program at STAR aims to extend the range in which the phase

diagram of strongly interacting matter can be investigated towards lower col-

lision energies or higher values of the baryon chemical potential. The ratio of

proton and antiproton yields has been shown to provide a good estimator for

the value of the baryon chemical potential. The status of current efforts to ex-

tract the baryon chemical potential at energies close to proton pair-production

in gold-gold collisions will be presented and discussed.

HK 10: Hadron Structure and Spectroscopy I
Time: Monday 16:45–18:15 Location: HBR 62: EG 18

Group Report HK 10.1 Mon 16:45 HBR 62: EG 18
Spectroscopy highlights from COMPASS and prospects for the new AMBER
experiment— ∙HenriPekeler for theCOMPASS-Collaboration—Universität

Bonn, Helmholtz-Institut für Strahlen- und Kernphysik, Bonn, Germany

The COMPASS experiment, located at the M2 beam line at CERN, had a very

rich hadron-physics program for the last two decades. Within this talk, we will

focus on the data, for diffractive dissociation, i.e. events of the type π−p → X−p
or K−p → X−p, providing the world’s largest data sets in various final states.

The data sets are decomposed into individual JPC contributions by partial-

wave analyses employing many novel tools developed by COMPASS. The results

provide a full picture of light πJ and aJ mesons up to masses of about 2.5 GeV,

including candidates for exotic mesons. Highlights include the solution of the

long-standing puzzle of the light spin-exotic state with JPC = 1
−+
, the precise de-

termination of resonance parameters of many states, as well as several signals for

new states, some not fitting model expectations. We will also present first results

for the strange meson sector, including a significant signal for a supernumerous

state with JP = 0
−
.

The successor experiment of COMPASS, AMBER, started data taking for its

phase 1 in 2023. In phase 2, several new measurements are planned with a

high-intensity kaon beam, including precision spectroscopy of KJ and K
∗
J states,

where no new data has been available for more than 20 years. We will present

first studies about improvements of the experimental setup. Sup-

ported by BMBF.

HK 10.2 Mon 17:15 HBR 62: EG 18
Investigation of the decays χcJ → ηπ+π− and search for the spin exotic
meson π1(1600) at BESIII — ∙Frederik Weidner, Salleh Ahmed, Anja

Brüggemann, Nikolai in der Wiesche, and Alfons Khoukaz — Univer-

sität Münster, Münster, Germany

In recent years the search for exotic hadrons has uncovered more and more

states which seem to be incompatible with the conventional classification as

two or three quark states. Some of these have quantum numbers, which can-

not be produced by the conventional quark model, such as JPC = 1
−+

in case

of the π1(1600), which is discussed to be in a hybrid multiplet together with the

η1(1855).
With the BESIII experiment decays of the χcJ mesons can be investigated

through their production in radiative decays of the ψ(2S)meson. When consid-

ering the decay of these charmonia into three pseudoscalar mesons, spin exotic

quantum numbers like JPC = 1
−+

can be accessed. Additionally, precision mea-

surements of branching ratios of the χcJ states can help solidify our understand-

ing of charmonia and, therefore, of the transition region between perturbative

and non-perturbative QCD. In this talk the search for the π1(1600) in the decay

χc2 → ηπ+π−
using a partial wave analysis, and the determination of branch-

ing ratios of χcJ → ηπ+π−
, will be presented.

This work is supported by the German Research Foundation under project num-

ber 443159800 and GRK 2149/2 and by the Ministry for Culture and Science of

the State North Rhine-Westphalia under funding code NW21-024-E.

HK 10.3 Mon 17:30 HBR 62: EG 18
Search for the Lightest Scalar Glueball via the Reactions ψ(2S) → ϕ+ Light
Mesons at BESIII — ∙Nikolai in der Wiesche, Frederik Weidner, Salleh

Ahmed, Anja Brüggemann, Tessa Bertelsmeier, Johannes Bloms, Peter

Sandmann, and Alfons Khoukaz—Universität Münster, Münster, Germany

The self-interaction of gluons is one of the most fundamental feature of QCD.

It implies that there should be bound states of gluons, so-called glueballs, which

would provide an excellent probe of the strong interaction since they do not

couple to any other standard model interaction. Theoretical calculations pre-

dict that the lightest glueball with quantum number JPC = 0
++

has a mass be-

tween 1.6GeV and 1.7GeV. The three experimentally observed isoscalar 0
++

states f0(1370), f0(1500) and f0(1710) are strong contenders for containing ad-
mixtures of the scalar glueball. However, they could also fit into a scalar meson

nonet, making their classification very controversial.

In this talk, the current state of the coupled channel analysis of the reactions

ψ(2S) → ϕ + ππ , 4π , KK̄ and ηη will be presented, using the world’s largest

ψ(2S) data set obtained at BESIII. In this analysis, the properties of the f0 states,
which are produced as intermediate resonances in the recoil systems of the ϕ
meson, will be extracted using partial wave analyses.

This work is funded by the German Research Foundation under the project GRK

2149/2 and by the Ministry for Culture and Science of the State North Rhine-

Westphalia under funding code NW21-024-E.

HK 10.4 Mon 17:45 HBR 62: EG 18
Partial-Wave Analysis of the ωππ Final State at COMPASS— ∙PhilippHaas

for the COMPASS-Collaboration — Technische Universität München

The Constituent Quark model describes mesons as qq̄ states. However, QCD

allows configurations beyond qq̄ states, so-called exotic mesons. One example

of an exotic configuration are hybrid mesons, where in addition to qq̄ the glu-
onic field contributes to the total quantum numbers of the state. Lattice QCD

predicts the lightest hybrid meson with quantum numbers JPC = 1
−+

around

1.6GeV/c2. This state was found and established at the COMPASS experiment

at CERN as π1(1600) in its decay to the η
()π and 3π final states. However, lattice

QCD predicts b1(1235)π as dominant decay channel of π1(1600).
COMPASS acquired the so-far world’s largest sample of this decay in the

diffractive scattering reaction π− + p → ω(782)π−π0 + p. We perform a partial-

wave analysis of this process, including modeling the ω(782) → 3π decay to

allow better signal separations from possible backgrounds in our sample. In

this talk we present the current status of the analysis. Among other resonance-

like signals, we find a signal with quantum numbers JPC = 1
−+

decaying to

b1(1235)π around 1.7GeV/c2.
* funded by the DFG under Germany’s Excellence Strategy - EXC2094 -

390783311 and BMBF Verbundforschung 05P21WOCC1 COMPASS.

HK 10.5 Mon 18:00 HBR 62: EG 18
Analysis of the radiative decay J/ψ → γϕω at BESIII— ∙OrestisAfedulidis

— Ruhr-Universität Bochum, Bochum, Deutschland

Exotic mesons like glueballs and hybrids are predicted to be copiously produced

in radiative J/ψ decays. A good reaction to discover such states is the doubly

OZI suppressed decay J/ψ → γωϕ.
This talk covers the analysis of this process, using the worlds largest data sample

of ≈ 10
10 J/ψ events collected with the BESIII detector. Preliminary results of

the data selection, background studies and a partial wave analysis will be shown.

Supported by DFG (CRC 110 / NSFC-DFG)
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HK 11: Hadron Structure and Spectroscopy II
Time: Monday 16:45–18:15 Location: HBR 62: EG 19

HK 11.1 Mon 16:45 HBR 62: EG 19
Photoproduction of K+(Σ(1385) → Λπ0) at very forward K+ angles at the
BGOOD experiment — ∙Mrunmoy Jena for the BGOOD-Collaboration —

Physikalisches Institut, Universität Bonn

The differential cross section for photoproduction ofK+
Σ
0
previously carried out

at the BGOOD showed a peak like structure followed by a significant decrease in

strength aroundW = 1900 MeV (at very forward angles) potentially indicating

the formation of a bound K+
Σ(1385) molecular state. If this is the case, there

appears to be an equivalence between this proposed state in the strange quark

sector and the Pc(4380) state in the charm sector identified at the LHCb. In light

of these results, a precision measurement near threshold at forward K+
angles

for γp → K+
Σ(1385) is essential to shed light on the reaction mechanism.

This work reports for the first time, the differential cross section for the

γp → K+
Σ(1385) for the dominant decay channel Σ(1385) → Λπ0

at very for-

ward angles (cos θKCM > 0.9). The missingmass (from theK+π0π0
and theK+π0

system) technique was used for event reconstruction and to remove K+
Λ(1405)

background events.

Supported by DFG projects 388979758/405882627 and the European Union’s

Horizon 2020 programme, grant 824093.

HK 11.2 Mon 17:00 HBR 62: EG 19
Analysis of the reaction pp→ppKK with HADES — ∙Valentin Kladov

1,2
,

Johan Messchendorp
2
, and James Ritman

1,2,3
—

1
Ruhr-Universität

Bochum —
2
GSI Helmholtzzentrum fur Schwerionenforschung GmbH —

3
Forschungszentrum Jülich

In this study we present an exclusive analysis of the pp→ppKK reaction with

data collected by the HADES detector during February 2022. In the course of

this analysis, we developed a neural network-based particle identification pro-

cedure (PID), which compensates for the differences between simulation and

experiment via domain adversarial technique, mixing experimental and simu-

lation datasets during training. With this PID we detect and identify all final

state particles, which allows an efficient suppression of background by means

of kinematic refit with a 4C constraint, corresponding to the conservation of 4

Momentum in the process. We observed clear signals from ϕ(1020)→KK and

Λ(1520)→pK with their parameters consistent with PDG data within one stan-

dard deviation. This talk will present the event selection procedures which will

be the basis for a subsequent partial wave analysis, with the goal to determine

the contribution of various baryonic resonances in the initial step of the reaction.

Additionally, the analysis will be extended to the ppKKπ0
final state.

HK 11.3 Mon 17:15 HBR 62: EG 19
Investigation of K+(Λ(1405) → Σ

+π−) photoproduction at the BGOOD ex-
periment— ∙Linus Plagens for the BGOOD-Collaboration — Physikalisches

Institut, Universität Bonn

Since its discovery in the 1960’s, the Λ(1405) resonance has been intensively

studied and today is considered as the archetype of a dynamically generated res-

onance. It is imperative to conduct precise measurements on its invariant mass

distribution, commonly referred to as the line shape, as well as its differential
cross section. The BGOOD experiment at the Electron Stretcher Accelerator

(ELSA) at the University of Bonn is well-suited for this task. The unique combi-

nation of a central detector with a forward spectrometer allows the investigation

of very forward-going kaons through meson photoproduction. In this talk, re-

sults obtained for the differential cross section for Λ(1405) → Σ
+π−

in the

reaction γp → K+
Λ(1405) will be presented.

Supported by DFG projects 388979758/405882627 and the European Union’s

Horizon 2020 programme, grant 824093.

HK 11.4 Mon 17:30 HBR 62: EG 19
New data for the photoproduction of Λ(1520) at the BGOOD experiment —
∙Emil Rosanowski for the BGOOD-Collaboration — Physikalisches Institut,

Universität Bonn
The BGOOD experiment at the ELSA facility at the University of Bonn is used

to study photoproduction in the uds sector. The unique design of a central elec-

tromagnetic calorimeter complemented by a forward spectrometer for charged

particles enable the study of K+Y systems, where the recoiling hyperon (Y) is at
low momentum transfer.

Studies of the reaction γp → K+
Λ(1520) where the K+

is at forward angles

were made. Preliminary differential cross section measurements will be pre-

sented.

Supported by DFG projects 388979758/405882627 and the European Union’s

Horizon 2020 programme, grant 824093.

HK 11.5 Mon 17:45 HBR 62: EG 19
Dilepton production in proton-proton reaction at 4.5 GeV with the HADES
spectrometer — ∙Rayane Abou Yassine for the HADES-Collaboration — TU

Darmstadt—GSIHelmholtzzentrum für SchwerionenforschungGmbH—Lab-

oratoire de Physique des 2 infinis Irène Joliot- Curie, Université Paris-Saclay,

France
The investigation of dilepton production in hadron collisions is an important tool

to study the electromagnetic decays of resonances. It provides a reference spec-

tra for the hot and dense matter effects (heavy-ion collisions A+A). In February

2022, theHADES collaborationmeasured p+p collisions at 4.5 GeV beamkinetic

energy. In this contribution we present results for the multi-differential analysis

of signal spectra as well as the vector meson production cross section.

HK 11.6 Mon 18:00 HBR 62: EG 19
A simulation of the reaction p̄p → π0π0η → 6γ with the P̄ANDA detector
— ∙Jean Franç Noël for the PANDA-Collaboration — Helmholtz-Institut für

Strahlen- und Kernphysik, Universität Bonn, Nussallee 14-16, 53115 Bonn

An important frontier in high energy physics is the study of the formation

of hadrons, which is described by quantum chromodynamics. The P̄ANDA-

experiment is an upcoming experiment, which will be located at the Facility for

Antiproton and Ion Research (FAIR) in Darmstadt. P̄ANDA aims to shed new

light on this topic by investigating deep inelastic scattering in antiproton-proton

collisions, up to a center-of-mass energy of 5.5 GeV.

This talk will be focused on a simulation of the reconstruction of the decay

p̄p → π0π0η, π0 → γγ, η → γγ with the P̄ANDA detector. Predictions for

the underlying resonance structure are included into the simulation by usage of

a so-called Partial Wave Analysis (PWA)-filter. These predictions are based on

the Bonn-Gatchina PWA model.

In this presentation, I will show preliminary results for background simula-

tions and the reconstruction of the corresponding Dalitz plot.

Supported within the programme ”Netzwerke 2021”, an initiative of the Min-

istry of Culture and Science of the State of Northrhine Westphalia (project

”NRW-FAIR”, ID: NW21-024-C)

HK 12: Invited Talks I
Time: Tuesday 11:00–12:30 Location: HBR 14: HS 1

Invited Talk HK 12.1 Tue 11:00 HBR 14: HS 1
How to understand the hadron spectrum — ∙Meike Küssner — Ruhr-

Universität Bochum
The spectroscopic observation of hadrons played a key role in the develop-

ment of the quark model and the strong interaction. QCD predicts a zoo

of ”exotic” hadrons with more complex internal structures than the quark-

antiquark mesons and three-quark baryons of the original quark model. Nowa-

days, there are experimentally observed states that are often assigned to the light

meson or charmonium sector, indicating an exotic nature. Such exotic parti-

cles include glueballs, hybrids, and tetraquarks. Not only do these states pose a

theoretical challenge, but experimentally it is often difficult to distinguish and

characterize exotic and non-exotic matter. Here it helps to compare different

productionmechanisms and decay patterns. This provides additional constraints

and allows a coupled channel partial wave analyses. Therefore, gluon-poor two-

photon fusion events and gluon-rich hadronic reactions are used to disentangle

the highly populated light meson spectrum. Sophisticated dynamical models

and analysis tools need to be applied, respecting unitarity and analyticity. The

talk will discuss recent experimental results and techniques and analyses meth-

ods in order to identify and characterize exotic and non-exotic QCD states.

Invited Talk HK 12.2 Tue 11:30 HBR 14: HS 1
3-body problem from phenomenology and lattice QCD — ∙Maxim Mai —

HISKP, Uni Bonn

The quest of unraveling the nature of excited hadrons necessarily involves deter-

mination of universal (reaction independent) parameters of these states. Such

determinations require input, either from experiment or theory. The challenge

in answering these questions from theory arises from the very structure of the

theory of strong interaction, the QCD.

Lattice gauge theory is the only tool available to us to tackle the non-

perturbative dynamics of QCD encoded in the determined finite-volume inter-
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action spectra. Many insights have been gained on resonant two-body systems

in the past by studying such spectra. Now – with the advent of the three-body

finite-volume methods – advances are being made towards more complex sys-

tems. This progress will be discussed in the talk, including theoretical develop-

ments and applications to phenomenologically interesting systems.

Invited Talk HK 12.3 Tue 12:00 HBR 14: HS 1
Measurement of Antiproton-Production Cross Sections at AMBER —

∙Thomas Pöschl for the AMBER-Collaboration — European Organization for

Nuclear Research (CERN), Geneva, Switzerland

To the best of our knowledge, cosmic-ray antiprotons are exclusively produced

by interactions of cosmic rayswith interstellarmaterial. By comparing theirmea-

sured flux with our expectations, we can test for the presence of exotic sources

of antimatter, such as dark matter annihilations. This method requires a precise

knowledge of antiproton production over a wide range of collision energies and

for different collision systems as they occur in the Galaxy. For collisions of pro-

tons with light ions such as helium, experimental data are sparse, limiting the

interpretation of the measured cosmic antiproton flux.

The AMBER collaboration aims to measure antiproton production in colli-

sions of protons with hydrogen, deuterium, and helium at different collisions

energies using the M2 beam line at CERN’s SPS. First measurements of proton-

helium collisions were recorded in 2023, and measurements with hydrogen and

deuterium targets are planned for 2024. These data sets will be of particular in-

terest for the investigation of a possible isospin-asymmetric production.

I will review our current knowledge of collisional antiproton production, the

uncertainty of the production cross sections on the modeling of the cosmic an-

tiproton flux, and the impact of the upcoming experimental data from AMBER.

HK 13: Focus Session I: New Results on Nuclear Structure at Shell Closures
Time: Tuesday 14:00–15:30 Location: HBR 14: HS 1

Invited Talk HK 13.1 Tue 14:00 HBR 14: HS 1
First laser spectroscopy measurements of 53Ca and the prospects for measur-
ing 54Ca — ∙Tim Lellinger for the COLLAPS-Collaboration — EP-SME-IS,

CERN— TU-Darmstadt
Over a decade ago, the first experimental evidence for the N=32 sub shell clo-

sure in the calcium isotopic chain emerged [1,2]. Subsequent experimental and

theoretical investigations have confirmed this finding. However, in laser spec-

troscopymeasurements extending up to
52
Ca (N=32), no indications of this shell

gap were apparent [3]. Crossing the shell gap with laser spectroscopy setups has

proved difficult due to the simultaneous requirement of a sensitivity of approxi-

mately 10 ions/s and a measurement uncertainty on the order of MHz.

This contribution presents the first laser spectroscopy measurements of
53
Ca,

facilitated by an extension of the collinear laser spectroscopy technique em-

ployed at the COLLAPS setup at ISOLDE/CERN. This technique, termed as

radioactive detection after optical pumping and state selective charge exchange
(ROC), combines the high sensitivity of a particle detection scheme with the

high resolution of low-power, continuous wave lasers utilized in a collinear ge-

ometry. The methodology of this technique will be explained, followed by the

presentation and discussion of preliminary values for the charge radius andmag-

netic dipole moment of
53
Ca in the context of the robustness of the N=32 sub

shell closure, as well as the prospects to measure
54
Ca.

[1] Wienholtz, F. et al. Nature vol. 498, 346-349 (2013)

[2] Steppenbeck, D. et al. Nature vol. 502, 207-210 (2013)

[3] R.F. Garcia Ruiz et al, Nature Physics vol. 12, 594-598 (2016)

Invited Talk HK 13.2 Tue 14:30 HBR 14: HS 1
High-precision mass measurements near Sn-100 challenge nuclear theory—
∙LukasNies for the ISOLTRAP-Collaboration—CERN, 1211 Geneva, Switzer-

land — Universität Greifswald, Germany

Nuclear binding energies arise from various effects that govern nuclear prop-

erties. Different nucleon configurations within nuclear isomers lead to modi-

fied binding energies, often resulting in mass differences of tens to hundreds of

kilo-electronvolts. These isomeric excitation energies can be directly accessed by

measuring the difference in atomic masses of ground and isomeric states. In this

contribution, high-precision mass measurements of ground and isomeric states

in tin, indium, and cadmium isotopes near tin-100 using the multi-reflection

time-of-flight technique will be presented and compared to nuclear theory.

Invited Talk HK 13.3 Tue 15:00 HBR 14: HS 1
Ab initio advances for medium-heavy nuclei and electroweak properties
— ∙Takayuki Miyagi — Technische Universität Darmstadt, Department of

Physics, 64289 Darmstadt, Germany — ExtreMe Matter Institute EMMI, GSI

Helmholtzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Ger-

many — Max-Planck-Institut für Kernphysik, Saupfercheckweg 1, 69117 Hei-

delberg, Germany

A reliable prediction of electroweak processes involving a nucleus is required

to further understand nuclear structure and other related topics, such as nucle-

osynthesis and particle physics. In the past two decades, the range of applica-

bility of nuclear ab initio calculations has been rapidly extending and reaching

mass number of 200 systems. With controlled uncertainty estimations, an ab

initio calculation can provide a meaningful prediction where performing exper-

iments is difficult or impossible. Nuclear radii and moments are complementary

information to the energies and can be useful tools to test the quality of the cal-

culations. In this presentation, I will discuss our recent results for charge radii,

magnetic and quadrupole moments of medium-heavy nuclei computed with the

combination of chiral effective-field theory and valence-space in-medium simi-

larity renormalization group approach.

* Funded by ERC Grant Agreement No. 101020842

HK 14: Structure and Dynamics of Nuclei III
Time: Tuesday 15:45–17:15 Location: HBR 14: HS 1

HK 14.1 Tue 15:45 HBR 14: HS 1
Isoscalar Properties of the Pygmy Dipole Resonance in 120Sn — ∙Michael

Weinert, Florian Kluwig, Markus Müllenmeister, Miriam Müscher,

and Andreas Zilges—University of Cologne, Institute for Nuclear Physics

A concentration of electric dipole strength below the neutron separation thresh-

old is known to be common in medium to heavy mass nuclei. The established

picture of a neutron-skin oscillation being the single cause for this strength was

questioned about 15 years ago, when comparing the excitation in bremsstrahlung

experiments to results from a hadronic probe, i.e., (α, αγ) [1]. The evolution

of the so-called isospin splitting previously found in
124

Sn was recently inves-

tigated via a
120

Sn(α, αγ) experiment at Eα = 130MeV. The experiment was

performed at the CAGRA+GR setup at RCNP, Osaka, and is sensitive to both

isoscalar properties and the surface character of excitations in the Pygmy Dipole

Resonance (PDR) region. This contribution presents the analyzed data set as well

as recent theoretical efforts from two state-of-the-art EDF+QPM and RQTBA

models coupled to reaction theory. Since the PDR in
120

Sn is also known to

have significant single-particle character [2], the new theoretical results allow

to study the connection between microscopic nuclear structure effects and the

macroscopic surface mode probed in the (α, αγ) experiment. Supported by the

DFG (ZI 510/10-1).

[1] J. Endres et al., Phys. Rev. C 80, 034302 (2009)
[2] M. Weinert et al., Phys. Rev. Lett. 127, 242501 (2021)

HK 14.2 Tue 16:00 HBR 14: HS 1
Level densities and γ strength function of 90Zr from the Oslo Method
— ∙Isabelle Brandherm

1
, Johann Isaak

1
, Ann-Cecilie Larsen

2
, Maria

Markova
1
, and Peter vonNeumann-Cosel

2
—

1
Institut für Kernphysik, TU

Darmstadt, Germany —
2
Department of Physics, University of Oslo, Norway

TheOslomethodwas developed to determine level densities and γ strength func-
tions (GSF) of nuclei up to the particle separation threshold. Particle-γ coinci-

dence data are used to generate a primary γ-ray matrix, which allows a simulta-

neous extraction of both observables in an iterative procedure.

In this talk preliminary results on
90
Zr are presented. This nucleus is of par-

ticular interest, since it allows comprehensive tests of the Brink-Axel hypothesis

(similar to [1]) and of the shape method for a model-independent extraction of

the GSF [2]. Two experiments were performed at the Oslo Cyclotron laboratory

using (p,p’γ) and (α, αγ) reactions. Particle-γ coincidence data were taken with

the Silicon Ring (SiRi) consisting of ΔE −E telescopes and the Oslo Scintillation

Array (OSCAR) of large-volume (3"x8") LaBr3:Ce detectors.

[1] M. Markova et al., Phys. Rev. Lett. 127, 182501 (2021).

[2] M. Wiedeking et al., Phys. Rev. C 104, 014311 (2021).

Supported by the Deutsche Forschungsgemeinschaft (DFG, German Research

Foundation) - Project-ID 279384907 - SFB 1245
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HK 14.3 Tue 16:15 HBR 14: HS 1
The dipole response of 64Ni below the neutron-separation threshold —

∙Miriam Müscher
1
, Johann Isaak

2
, Florian Kluwig

1
, Deniz Savran

3
,

Tanja Schüttler
1
, Ronald Schwengner

4
, and Andreas Zilges

1
—

1
University of Cologne, Institute for Nuclear Physics, Germany —

2
TU Darm-

stadt, Institute for Nuclear Physics, Germany —
3
GSI, Darmstadt, Germany —

4
Helmholtz-Zentrum Dresden-Rossendorf, Germany

Real-photon scattering is an ideal method to study the dipole response of atomic

nuclei due to the low angular-momentum transfer of photons [1]. Systematic

investigations of dipole-excitation modes along isotopic and isotonic chains aim

for a better understanding of their underlying structures. The Z = 28 isotopic

chain is well suited for this purpose due to its four stable, even-even isotopes.

Therefore, real-photon scattering experiments have already been conducted on
58,60,62

Ni [2-5].

To complete these studies, two complementary (γ, γ) experiments were per-

formed on
64
Ni to extract absolute cross sections and to distinguish electric

and magnetic dipole transitions up to the neutron-separation threshold Sn =
9.7MeV. In this contribution, experimental details and results will be presented.

This work is supported by the BMBF (05P21PKEN9).

[1] A. Zilges et al., Prog. Part. Nucl. Phys. 122 (2022) 103903.
[2] F. Bauwens et al., Phys. Rev. C 62 (2000) 024302.
[3] M. Scheck et al., Phys. Rev. C 88 (2013) 044304.
[4] M. Scheck et al., Phys. Rev. C 87 (2013) 051304(R).
[5] T. Schüttler, Bachelor’s Thesis, University of Cologne (2023).

HK 14.4 Tue 16:30 HBR 14: HS 1
Model-independent test of the Brink-Axel hypothesis— ∙O. Papst1, J. Isaak1,
A. D. Ayangeakaa

2,3
, T. Beck

1,4
, S. W. Finch

3,5
, U. Friman-Gayer

3,5,6
, D.

Gribble
2,3

, X. James
2,3

, R. V. F. Janssens
2,3

, S. R. Johnson
2,3

, J. Kleemann
1
,

F. Kluwig
7
, P. Koseoglou

1
, B. Löher

8
, M. Müscher

7
, N. Pietralla

1
, D.

Savran
8
, V. Werner

1
, and A. Zilges

7
—

1
TU Darmstadt —

2
UNC, Chapel

Hill, NC, USA—
3
TUNL, Durham, NC, USA—

4
FRIB, MSU, East Lansing, MI,

USA —
5
Duke University, Durham, NC, USA —

6
ESS, Lund, SE —

7
University

of Cologne —
8
GSI, Darmstadt

According to the Brink-Axel hypothesis, the photon strength function (PSF) is

independent of the detailed structure of initial and final states, and thus inde-

pendent of level energies, spins, and parities involved. Upward (excitation) and

downward (deexcitation) PSF are thus expected to be the same. However, for
96
Mo, significant discrepancies were observed [1] in several experiments. To

study the observed discrepancies, we performed an experiment on
96
Mo at HIγS

using a newmethod [2] that allows for the simultaneousmeasurement of upward

and downward PSF in a single nuclear resonance fluorescence experiment with

γγ coincidences. First results will be discussed.

Supported by the BMBF, grant No. 05P21RDEN9, the Deutsche Forschungs-

gemeinschaft (DFG, German Research Foundation) – Project-ID 499256822 –

GRK 2891, and the U. S. DOE, grant No. DE-FG02-97ER41041, No. DE-FG02-

97ER41033, and No. DE-SC0023010.

[1] D. Martin et al., Phys. Rev. Lett. 119, 182503 (2017)
[2] J. Isaak et al., Phys. Lett. B 788, 225 (2019)

HK 14.5 Tue 16:45 HBR 14: HS 1
The isovector spin-M1 response of 90Zr and 92Mo— ∙A. Gupta1, V.Werner

1
,

K. E. Ide
1
, A. D. Ayangeakaa

2,3
, M. Beuschlein

1
, S. W. Finch

3,4
, U. Friman-

Gayer
3,4,5

, D. Gribble
2,3

, J. Hauf
1
, J. Isaak

1
, X. James

2,3
, R. V. F. Janssens

2,3
,

S. R. Johnson
2,3

, J. Kleemann
1
, P. Koseoglou

1
, T. Kowalewski

2,3
, B. Löher

6
,

O. Papst
1
, N. Pietralla

1
, A. Saracino

2,3
, D. Savran

6
, and N. SenSharma

2,3

—
1
IKP, TU Darmstadt —

2
UNC, Chapel Hill, NC, USA —

3
TUNL, Durham,

NC, USA —
4
Duke University, Durham, NC, USA —

5
ESS, Lund, SE —

6
GSI,

Darmstadt
Nuclei near N=50, above Z=28 [1], play a significant role in core-collapse super-

novae scenarios through their electron capture rates, which depend on the corre-

sponding Gamow-Teller (GT) transitions. GT transitions are the weak analogue

of isovector spin-flip M1 (IVSM1) transitions. The nuclide
92
Mo features two

extra protons in the proton д9/2 orbital beyond the closed p f shell which may

cause additional IVSM1 strength as compared to
90
Zr. The dipole response in

both isotones in a nuclear resonance fluorescence experiment using the hybrid

array of HPGe Clover and LaBr3 detectors at the HIγS facility have been studied

and will be presented. Measuring asymmetries of ground-state transitions in an

integral approach will be used to obtain the overall M1/E1 ground-state transi-

tion strength up to 10 MeV. Supported by DFG Project No.279384907-SFB 1245

and the U.S. DOE Grant Nos. DE-FG02-97ER41041 and DE-FG02-97ER41033.

[1] K. Langanke et al., Rep. Prog. Phys. 84, 066301 (2021)

HK 14.6 Tue 17:00 HBR 14: HS 1
232Th(γ⃗,f) reaction measured by quasi-monochromatic photon beams* —

∙Annabel Ibel1, Dimiter Balabanski
2
, Joachim Enders

1
, SeanW. Finch

3
,

Alf Göök
4
, Calvin R. Howell

3
, Ronald C. Malone

5
, Maximilian

Meier
1
, Andreas Oberstedt

2
, Stephan Oberstedt

6
, Marius Peck

1
, Nor-

bert Pietralla
1
, Jack A. Silano

5
, Gerhart Steinhilber

1
, Forrest Q. L.

Friesen
3
, Anthony P. D. Ramirez

5
, Anton P. Tonchev

5
, Werner Tornow

3
,

and Vincent Wende
1
—

1
Institut für Kernphysik, Fachbereich Physik, TU

Darmstadt, Darmstadt, Germany —
2
ELI-NP, IFIN-HH, Magurele, Romania

—
3
Triangle Universities Nuclear Laboratory, Duke University, Durham, NC,

USA —
4
Uppsala Universitet, Uppsala, Sweden —

5
Lawrence Livermore Na-

tional Laboratory, Livermore, CA, USA —
6
EC-JRC Geel, Belgium

High-precision photon-induced
232

Th(γ⃗,f) experiments give access to informa-

tion about the fission process from measuring the kinetic energy, the mass and

the angular distribution of the fission fragments using a Frisch-Grid Ioniza-

tion Chamber. This contribution will show data from an experimental cam-

paign conducted at the High Intensity Gamma-ray Source facility using quasi-

monochromatic photon beams between 6.2 MeV and 13 MeV. A comparison of

the measured mass distributions to previous experiments using bremsstrahlung

will be presented.

*Supported by DFG (GRK 2891, project ID 499256822)

HK 15: Structure and Dynamics of Nuclei IV
Time: Tuesday 15:45–17:15 Location: HBR 14: HS 4

Group Report HK 15.1 Tue 15:45 HBR 14: HS 4
Experiments with exotic nuclei at the FRS Ion Catcher— ∙Jianwei Zhao for

the FRS Ion Catcher-Collaboration—GSI Helmholtzzentrum für Schwerionen-

forschung GmbH, Darmstadt, Germany

At the FRS IonCatcher, projectile and fission fragments are produced at relativis-

tic energies, separated in-flight, energy-bunched, slowed down, and thermalized

in a gas-filled cryogenic stopping cell (CSC). Subsequently, they are extracted

and their masses are measured by using a Multiple-Reflection Time-Of-Flight

Mass-Spectrometer (MR-TOF-MS). The MR-TOF-MS features mass resolving

powers of up to one million and relative mass measurement accuracies of down

to 2x10
−8

with measurement times of merely a few tens of milliseconds.

Recently, direct mass measurements of neutron-deficient nuclides around the

N = 50 shell closure below
100

Sn, including the first direct mass measurements

of
98
Cd and

97
Rh, shed light on the nuclear structure in this region and on the

"
100

Snmass riddle". Additionally, broadbandmassmeasurements of fission frag-

ments from a
252

Cf spontaneous fission source reveal evidence for shape tran-

sitions in the N ∼ 90, Z = 56-63 region, and provide direct determination of

independent isotopic fission yields.

An overview of the setup, recent experimental highlights, technical advances

including the higher rate capability of CSC, upcoming experiments in FAIR

Phase-0, including studies of multi-nucleon transfer reactions inside the CSC

and direct mass measurements of neutron-rich nuclides along the N = 126 line

below
208

Pb, will be reported.

HK 15.2 Tue 16:15 HBR 14: HS 4
Search for near-threshold multi-neutron resonances in (p, 2p) reactions with
neutron-rich nuclei at R3B — ∙Nikhil Mozumdar

1,2
, Antoine Barriere

4
,

Martina Feijoo-Fontán
5
, Thomas Aumann

1,2,3
, and Olivier Sorlin

4
for

the R3B-Collaboration —
1
Technische Universität Darmstadt —

2
Helmholtz

Forschungsakademie Hessen für FAIR —
3
GSI Helmholtz-Zentrum für Schwe-

rionenforschung —
4
Grand Accélérateur National d’Ions Lourds —

5
University

of Santiago de Compostela

In order to constrain the largely unknown multi-neutron interactions, it is nec-

essary to measure the relevant observables sensitive to them. One such property

is the possible existence of narrow resonances related to multi-neutron cluster

structures and correlations. This can be investigated by studying multi-neutron

resonances close to the corresponding neutron removal thresholds in neutron-

rich light nuclei. Towards this end an experiment was performed at the state-of-

the-art R
3
B Setup in GSI, within the FAIR Phase-0 program. Quasi-free scatter-

ing (p, 2p) reactions are studied in inverse kinematics where a radioactive ion

"cocktail" beam is impinged on a 5cm LH2 target. Complete kinematic informa-

tion of resulting reactions is provided by the large combination of detectors in

the setup. In this communication, the first 2-neutron reconstruction procedure

in the neutron detector NeuLAND will be discussed along with preliminary re-

sults.

Supported by HFHF, the GSI-TU Darmstadt cooperation and the BMBF project

05P21RDFN2.
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HK 15.3 Tue 16:30 HBR 14: HS 4
Mass measurements of neutron-deficient nuclides below 100Sn at the FRS
Ion Catcher, GSI — ∙Gabriella Kripkó-Koncz for the FRS Ion Catcher-

Collaboration — Justus-Liebig-Universität Gießen, Gießen, Germany

The heavy N = Z nuclei and the nuclei in their vicinity are highly interesting to

study; they can provide important insights about nuclear structure, symmetries

and interactions and have a high impact in modelling nuclear astrophysics pro-

cesses (rp-process, p-process). A few examples of the striking phenomena are

the formation of high-spin isomeric states, the direct and/or β-delayed proton

emission from ground or excited states and the strong resonances in Gamow-

Teller transitions close to the proton dripline. The FRS Ion Catcher (FRS-IC) ex-

periment at the in-flight fragment separator FRS at GSI enables highly accurate

direct mass measurements (δm/m ∼ 10
−8
) with thermalized projectile and fis-

sion fragments by combining a cryogenic stopping cell and a multiple-reflection

time-of-flight mass spectrometer. Supported by mass measurements at the FRS-

IC within FAIR Phase-0, the evolution of Gamow-Teller transition strengths for

even-even N = 50 isotones was studied [1]. Besides this, the riddle surrounding

the exotic decay modes of the (21+) high-spin isomer of
94
Ag was further unrav-

eled. These results will be presented together with intricacies of the data analysis

when analyzing data obtained synchronously by FRS and FRS-IC.

[1] A. Mollaebrahimi et al., Phys. Lett. B 839, 137833 (2023).

HK 15.4 Tue 16:45 HBR 14: HS 4
Measurements of the reaction cross sections of neutron-rich Sn isotopes at
the R3B setup. — ∙Eleonora Kudaibergenova

1
, Ivana Lihtar

2
, Martina

Feijoo-Fontán
3
, ThomasAumann

1,4,5
, IgorGašparić

2
, AndreaHorvat

1,2
,

Valerii Panin
4
, José Luis Rodríguez-Sánchez

6
, and Dominic Rossi

1,4
for

the R3B-Collaboration —
1
Institut für Kernphysik, TU Darmstadt, Germany —

2
RBI, Zagreb, Croatia—

3
IGFAE,Universidad de Santiago de Compostela, Spain

—
4
GSI Helmholtzzentrum für Schwerionenforschung, Darmstadt, Germany—

5
Helmholtz Forschungsakademie HFHF —

6
CITENI, Universidade da Coruña,

Spain

Constraining the parameters of the nuclear Equation of State (EoS) is one of the

central issues in nuclear physics, especially since the slope parameter L has not

yet been constrained well experimentally. It has been identified that a precise de-

termination of the neutron-removal cross section in neutron-rich nuclei, which

correlates with the neutron-skin thickness, would provide a more precise con-

straint on L. To this end, an experiment was performed at the R
3
B setup at GSI

as a part of the FAIR Phase-0 program. The reactions are studied in inverse kine-

matics with neutron-rich tin isotopes in the mass range A=124–134 on carbon

targets of different thicknesses. In this communication the charge-changing and

charge-exchange analysis of
124

Sn+
12
C at 900 MeV/u is presented.

The project was supported by the BMBF via Project No. 05P21RDFN2, the

Helmholtz Research Academy Hessen for FAIR and the GSI-TU Darmstadt co-

operation agreement.

HK 15.5 Tue 17:00 HBR 14: HS 4
12,16C(p,2p) Quasi-free scattering in inverse kinematics at R3B/GSI —

∙Enis Lorenz
1
, Thomas Aumann

1,2,3
, and Meytal Duer

1
for the R3B-

Collaboration —
1
Technische Universität Darmstadt —

2
GSI Helmholtz Zen-

trum für Schwerionenforschung—
3
Helmholtz ForschungsakademieHessen für

FAIR
Quasi-free scattering (QFS) has proven a potent tool to study the single-particle

structures of nuclei, clustering, as well as probing short-range correlated nucleon

pairs in nuclei. Recently, a fully exclusive QFSmeasurement has been performed

at the R
3
B setup at GSI as part of the FAIR Phase-0 experimental program with

radioactive-ion beam. At relativistic energy of 1.25 GeV/nucleon both
16
C and

12
Cnuclei are studied by employing complete and inverse kinematics on a liquid-

hydrogen target. The exclusive measurement of the two out-going protons in co-

incidence with fragments and neutrons provides background-free identification

of the reaction channel. In particular, both bound and unbound states, populated

by knockout of deeply bound protons can be probed via the invariant mass. In

this talk I will present the status of the data analysis, including preliminary re-

sults for
12
C. This work is supported by the State of Hesse within the Research

Cluster ELEMENTS (Project ID 500/10.006), the German Federal Ministry of

Education and Research - BMBF project number 05P21RDFN2, and the GSI-

TU Darmstadt cooperation agreement.

HK 16: Instrumentation III
Time: Tuesday 15:45–17:15 Location: HBR 19: C 1

Group Report HK 16.1 Tue 15:45 HBR 19: C 1
Status of the CBM Micro Vertex Detector — ∙Benedikt Gutsche for the

CBM-MVD-Collaboration — Goethe-University Frankfurt, Max-von-Laue-Str.

1, 60438 Frankfurt am Main

The Compressed Baryonic Matter (CBM) Experiment will be a core experiment

of the future FAIR facility. ItsMicro Vertex Detector (MVD)will be composed of

four planes, operating in the experiment*s target vacuum. The 0.3 * 0.5% *0 thin

stations will be equipped with 50 μm thinMonolithic Active Pixel Sensors called

MIMOSIS. This sensor is being developed by IPHC Strasbourg and will provide

a spatial and temporal precision of 5 μm and 5 μs, respectively, with a peak rate

capability of 80 MHz/cm2. This contribution will report on the progress made

during the last phase of R&D. A TrbNet-based readout system for the MIMOSIS

sen- sor was deployed, that aims to be an affordable and portable DAQ solution

for probe testing and quality assessment. The second gen- eration and next-

to-final full-size sensor prototype MIMOSIS-2, was released and is being char-

acterized. The 3D-model of the MVD was updated to a more detailed version

and an improved integration and re-working technique of the sensors onto the

carrier made of highly heat-conductive TPG was introduced. Simulations have

been done, like for the reconstruction efficiencies while comparing tracking and

vertexing geometries.

HK 16.2 Tue 16:15 HBR 19: C 1
Status of irradiation studies with MIMOSIS-1 Sensors* — ∙Benedict
Arnoldi-Meadows for the CBM-MVD-Collaboration — Goethe-Universität

Frankfurt
Due to the fixed target geometry of the cbm experiment, its Micro Vertex Detec-

tor will be exposed to a strong gradient in terms of total ionizing dose (tid). It is

foreseen to equip this detector with cmosMonolithic Active Pixel Sensors called

mimosis. This sensor is currently being developed in a R&D project between

Goethe-University Frankfurt, iphc Strasbourg and gsi and is supposed to with-

stand such a radiation dose gradient. This gradient calls for operating pixels on

the same sensor being irradiated to tids between 0 and 5MRad with the same

detection threshold and steering parameters.

While the tolerance of the sensor to a uniform radiation dose of 5MRad was

established in earlier studies with the first full-sized protoype called mimosis-1,

its tolerance to such strong dose gradients remains to be demonstrated. This con-

tribution will present the results of dedicated laboratory studies with mimosis-1

addressing this issue.

*This work has been supported by bmbf (05P21RFFC2), gsi, Eurizon, hgs-

hire, and hfhf.

HK 16.3 Tue 16:30 HBR 19: C 1
Material budget studies for the ALICE ITS3 — ∙Simon Gross-Bölting for

the ALICE Germany-Collaboration — Physikalisches Institut, Universität Hei-

delberg, Germany

During the LHC Long Shutdown 3 (LS3), ALICE plans to replace the innermost

three layers of the current Inner Tracking System (ITS2) to a new version. The

ITS3 will consist of ultra-thin cylindrically bent silicon sensors, which are held

in place by lightweight carbon foam spacers. The carbon foam will be attached

to the silicon sensors using glue and carbon fleeces, a material similar to Velcro.

Due to the porosity of the fleece, the distribution of the glue layer may vary, es-

pecially as capillary effects become significant, and this variability can have an

impact on the material budget. Knowing the material budget as precise as possi-

ble is crucial for simulating collisions and reconstructing the trajectories of the

produced charged particles. To investigate the properties of materials and de-

termine their associated radiation length, test beam experiments are conducted

which yield information about the multiple scattering angle of charged particles

as they traverse the material under study.

This talk will highlight the preparatory steps taken for an upcoming DESY test

beam. The objective is to perform a material budget tomography using electrons

on various material samples intended for use in the final ITS3, in order to evalu-

ate the different material budget contributions. To prepare for the analysis a test

beam with an Aluminium target as a well-known scatterer has been done with a

proton beam in Marburg in fall 2023 and a short overview will be presented.

HK 16.4 Tue 16:45 HBR 19: C 1
Characterizing the analog signal behavior of APTS chips for ALICE ITS3
Upgrade at the LHC — ∙Alexander Musta for the ALICE Germany-

Collaboration — Technische Universität München, Munich, Germany

This presentation will discuss the Analog Pixel Testing Structure (APTS) used to

test different pixel designs for the upcoming new Inner Tracking System (ITS3)

for the ALICE experiment. The underlying motivation for testing these pixel

technologies is to find the most suitable silicon detector that minimizes charge

sharing, power consumption, and data output. For the ITS3, Monolithic Ac-

tive Pixel Sensor (MAPS) detectors are envisioned. Different doping structures

and pixel sizes are currently under investigation. In this presentation, the most
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promising doping layout for different pixel sizes called themodified process with

a gap, has been investigated. Properties such as capacitance, charge collection ef-

ficiency (CCE), mean cluster sizes, and the behavior under different bias voltages

for these chips have been studied.

HK 16.5 Tue 17:00 HBR 19: C 1
The new Cologne CATHEDRAL spectrometer for nuclear lifetime measure-
ments— ∙Christoph Fransen, Andrey Blazhev, FelixDunkel, Arwin Es-

maylzadeh, Jan Jolie, Lukas Knafla, Casper-David Lakenbrink, Mario

Ley, RichardNovak, StefanThiel, Franziskus von Spee, NigelWarr, and

MichaelWeinert—Institute for Nuclear Physics, University of Cologne, Ger-

many

A new spectrometer for simultaneous lifetime measurements with Doppler-shift

techniques, especially with the recoil-distance Doppler-shift (RDDS) technique,

and the fast-timing method was developed for the Cologne FN Tandem accel-

erator facility. The high γ-ray efficiency and very compact geometry of the new

setup in combination with different charged-particle detector arrays allows to

investigate weak reaction channels using particle-γ-γ coincidences. This is cru-

cial both for precise fast-timing measurements and RDDS experiments. Espe-

cially for the latter, an advantage can be drawn from the gain in efficiency as

with the use of γ-γ coincidence analysis methods [1] any need for assumptions

on feeding conditions can be avoided. In particular, the new spectrometer is

designed for transfer reactions, but can be also used with other experimental

probes, e.g., fusion-evaporation and Coulomb excitation. We will present the

results of a commissioning experiment demonstrating the high capabilities of

the new setup and show an overview of first experiments.

[1] A. Dewald et al., Prog. Part. Nucl. Phys. 67, (2012) 786

HK 17: Instrumentation IV
Time: Tuesday 15:45–17:15 Location: HBR 19: C 2

Group Report HK 17.1 Tue 15:45 HBR 19: C 2
The PANDA Forward-Endcap EMC Test-Beamtime @COSY — ∙Celina
Frenkel for the PANDA-Collaboration — Institut für Strahlen- und Kern-

physik, Universität Bonn

The forward endcap (FWEC) of the electromagnetic calorimeter of the PANDA-

experiment equipped with ≈ 20% of its crystals was tested for the first time un-

der final conditions at the COSY accelerator at FZ-Jülich. The assembly of the

FWEC started in March 2023, where all detector components were put together

including the mechanical structures, the built, tested and precalibrated detector

modules, the cooling system and the readout electronics.

Two weeks of proton-beamtime in August and September were conducted us-

ing a beam momentum of 2.74 GeV/c and a plastic target. For a comprehensive

data analysis, full waveforms from the FWEC-SADCs were recorded. During

the second week of beamtime, a stable operation of the detector as a common

system at the intended temperature of -25
∘
C and therefore one of the main aims

of the test-beamtime was achieved. The other aim was to measure photons as

the decay products of the π0
which will in future be the basis to perform a pion

calibration for each individual readout channel.

This talk will give an overview on the assembly of the FWEC at COSY and

present first data analysis results including the different steps of raw data pre-

processing as well as results from data reconstruction using PandaRoot leading

to the observation of a π0
-signal.

Supported by BMBF and supported within theMKWprogramme "Netzwerke

2021" (project "NRW-FAIR", ID: NW21-024-C).

HK 17.2 Tue 16:15 HBR 19: C 2
Using the Crystal Barrel-DAQ for the Test-Beamtimes of the PANDA For-
ward Endcap @COSY — ∙Benedikt Otto for the PANDA-Collaboration —

Helmholtz-Institut für Strahlen- und Kernphysik, Universität Bonn

In August and September 2023 two test-beamtimes for the partly equipped

PANDA forward endcap EMC took place at COSY. For these a data acquisi-

tion originally developed for the Crystal Barrel/TAPS experiment at ELSA was

deployed.

The PANDA Sampling Analog to Digital Converters (SADCs) were used in

self-triggered mode. This comes with the challenge to avoid incomplete events

which can be caused by the significant deadtime due to the full waveform read-

out. To assure a synchronous readout of the SADCs, a custom LVDS-based syn-

chronization bus was implemented.

An adapted version of the CB-SADC firmware with support for the synchro-

nization bus was developed. To handle the data, commercial computing and

network infrastructure was used. A total of over 200TB of waveforms were col-

lected and are now being analyzed.

Supported by BMBF and within the programme "Netzwerke 2021", an initia-

tive of the Ministry of Culture and Science of the State of NorthrhineWestphalia

(project "NRW-FAIR", ID: NW21-024-C).

HK 17.3 Tue 16:30 HBR 19: C 2
The Gain Monitoring System for CALIFA — ∙Carl Georg Boos, Chris-

tian Sürder, ThorstenKröll, Anna-LenaHartig, Han-Bum Rhee, Leyla

Atar, and Fabian Raddatz for the R3B-Collaboration — Institut für Kern-

physik, TU Darmstadt

The CALIFA array is part of the R3B setup used for kinematically complete mea-

surements of nuclear reactions. Those measurements are conducted at GSI and

later at FAIR, Darmstadt. CALIFA is one of the core elements, which can be used

both as a calorimetre and a spectrometre for the measurement of light charged

particles and γ-rays. It consists of CsI(Tl) crystals connected to avalanche pho-

todiodes (APDs). As the gain is not constant for those detector systems, e. g. due

to temperature dependencies of the APDs, a pulsed LED gainmonitoring system

(GMS) was developed. There, light of LEDs is coupled by optical fibres into the

detector units mimicking scintillation light. This will provide a stable reference

in the energy spectrum of the detector. As the reliability of such a GMS depends

strongly on the stability of the light source, the prototypes were investigated in

detail.

Different types of shifts of the LED peaks were determined and characterised.

Here it was shown that the LEDs themselves are stable, but several factors are

responsible for the observed instability. Currently it is worked on the improve-

ment of stability and to investigate the correlation of shifts in different energy

ranges.

This work was supported by BMBF 05P19RDFN1 and 05P21RDFN2.

HK 17.4 Tue 16:45 HBR 19: C 2
A neutron leakage detector for the free neutron lifetime experiment τSPECT
— ∙Julian Auler

1
, Martin Fertl

1
, and Dieter Ries

2
for the tauSPECT-

Collaboration —
1
Institute of Physics, Johannes Gutenberg University Mainz,

Mainz, Germany —
2
Paul Scherrer Institute, Villigen PSI, Switzerland

The neutron storage experiment τSPECT aims to measure the free neutron life-

time by confining ultracold neutrons (UCNs) in a three-dimensional magnetic

trap. In contrast to material bottles, magnetic storage eliminates interactions

with the trap wall, allowing for the neglect of systematic effects on the mea-

sured lifetime related to wall interactions, such as capture or inelastic scatter-

ing of UCNs. The presented neutron leakage detector is intended to investigate

systematic effects related to the magnetic storage by detecting UCNs possibly

escaping from the magnetic trap. Potential escape channels are, e.g., depolariza-

tion of UCNs in the radial confinement field produced by a cylindrical Halbach

octupole array of permanent magnets or microphonic heating of UCNs due to

vibrations of the trap. Because of the fast spatial drop-off of the radial octupole

field, the detector covering the inner surface of the octupole must be very thin in

order not to cut into the storage depth of the trap. For this purpose, a multilayer

structure with a conversion and scintillator layer is used. Wavelength-shifting

fibers are guiding the scintillation light from inside the experiment to the actual

photosensor. In this talk, the design of the detector and first characterization

measurements of suitable fibers will be presented and an outlook on future im-

plementations will be given.

HK 17.5 Tue 17:00 HBR 19: C 2
An energy resolving ultracold neutron detector for the neutron lifetime ex-
periment τSPECT — ∙Konrad Franz

1
, Martin Fertl

2
, and Dieter Ries

3

for the tauSPECT-Collaboration—
1
Department of Chemistry, JohannesGuten-

berg University Mainz, Mainz, Germany —
2
Institute of Physics, Johannes

Gutenberg University Mainz, Mainz, Germany —
3
Paul Scherrer Institute, Vil-

ligen PSI, Switzerland

The defining feature of ultracold neutrons (UCNs) is, that they can be stored in

material vessels and magnetic field gradients. This property allows for long ob-

servation times and thereby precision measurements of neutron properties like

the free neutron lifetime. In the presented detector design, UCNs are converted

into an electrical signal by employing a conversion layer stacked with a scintilla-

tion layer, in which the neutron induced α-particle generates a light pulse. The

scintillation light is then guided onto an array of silicon photomultipliers via a

3D printed light guide. This setup is well suited for in-situ detection of UCNs in

high magnetic field regions. Combining spatial resolution with a magnetic field

gradient allows for UCN energy determination. The talk will explain, how this

feature can be used to study systematic effects in the neutron lifetime experiment

τSPECT and will present the first results of test measurements with a prototype.
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HK 18: Instrumentation V
Time: Tuesday 15:45–17:15 Location: HBR 19: C 5a

HK 18.1 Tue 15:45 HBR 19: C 5a
Improving the Quality Assurance of MPGDs with a Spark Detection Sys-
tem — ∙Tim Schüttler

1,2
, Philip Hauer

1,2
, and Bernhard Ketzer

1,2

—
1
Helmholtz-Institut für Strahlen- und Kernphysik, Universität Bonn —

2
Forschungs- und Technologie-Zentrum Detektorphysik, Universität Bonn

Gas Electron Multipliers (GEMs) play a crucial role as amplification stages in

modern gaseous detectors. GEM foils consist of a polyimide substrate coated

with copper on both sides. Microscopic holes are etched into the structure using

a photolithographic process.

The precision of the etching process is sensitive to various factors such as

chemical concentration/temperature or treatment duration, leading to potential

irregularities in the resulting GEM which can have undesirable effects during

detector operation. Since we are about to establish a GEM production in Bonn

for small-sized GEMs, a rigorous and reliable quality assurance of the produced

foils is indispensible.

To ensure the quality of the 10 × 10 cm
2
GEMs commonly used for testing

purposes, a small-scale versatile Spark Detection System (SDS) was developed.

It allows one to apply high voltage to the GEM foil while a built-in camera mon-

itors electric discharges within the holes. Simultaneously, the leakage current

flowing through the polyimide is measured, providing valuable insights into the

GEM’s overall quality.

In this talk, I will explain the SDS design and address challenges encountered

with leakage currents inside the system. Sample measurements will be presented

to illustrate the system’s effectiveness, and the efficiency as well as possible opti-

mization options are discussed.

HK 18.2 Tue 16:00 HBR 19: C 5a
Optimizations of the specific energy loss measurement and data to Monte
Carlo matching for the ALICE TPC in Run 3 — ∙Tuba Gündem — Institut

für Kernphysik, Goethe-Universität Frankfurt

The Time Projection Chamber (TPC) is the primary detector for tracking and

Particle Identification (PID) in the ALICE experiment. PID is achieved through

the reconstruction of particle momentum and specific energy loss (dE/dx). The

dE/dx for a given track is calculated using the clusters associated with the track.

However, challenges arise in the form of potential loss of TPC clusters, caused

by different factors such as falling below the zero suppression threshold applied

in the front-end electronics.

In this talk, various strategies for dealing with subthreshold clusters and clus-

ter acceptance effects, offering new possibilities for optimizing the dE/dx calcu-
lation will be presented. Furthermore, the impact of space-charge distortion on

dE/dx will be discussed. In addition, a method for improving the matching of

simulated dE/dx with reconstructed dE/dx in data will be shown.

HK 18.3 Tue 16:15 HBR 19: C 5a
TPC cluster shape analysis — ∙Janis Noah Jäger for the ALICE Germany-

Collaboration — Institut für Kernphysik, Goethe-Universität Frankfurt

An important aspect of the latest ALICE upgrade is the upgrade of the Time

Projection Chamber (TPC). The TPC is the main tracking and particle identi-

fication device in ALICE. By replacing the Multi-Wire Proportional Chambers

(MWPC) with stacks of four Gas Electron Multiplier (GEM) foils, a continuous

readout of the TPC is achieved. The modification also required a major upgrade

of the entire readout chain, from the front-end cards, via data acquisition and

distribution, up to online reconstruction and data compression. Furthermore,

the complete reconstruction and calibration software was rewritten, including

the TPC cluster finding algorithm.

This talk discusses the analysis of cluster shapes as a function of different track

properties and compares it with Monte Carlo simulations. Properties such as

track angles can lead to a broadening of the cluster. Effects such as diffusion also

play an important role in the shape of the cluster.

HK 18.4 Tue 16:30 HBR 19: C 5a
Current Status of the GEM Production at the FTD in Bonn — ∙Philip
Hauer
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Gas Electron Multipliers (GEMs) are widely used as an amplification stage in

gaseous detectors. They consist of a 50 μm thick polyimide foil which is cladded

on both sides by 5 μm copper. In a photolithographic process, microscopic holes

(for standard GEM foils: diameter: 70 μm, pitch: 140 μm) are etched into this

structure. Up to now, GEM foils are only produced at the PCB workshop at

CERN.

The newResearch and Technology Center for Detector Physics (FTD) in Bonn

has recently commissioned commissioned new infrastructure facilitating the

production ofmicropatterned structures likeGEMs. This infrastructure includes

several wet benches, a dry film laminator, an expositionmachine and amask-less

aligner. With thesemachines, we have successfully produced an initial functional

standard GEM. In the future, our research agenda includes the exploration of

GEMs with different geometries as well as the production of other micropattern

structures, e.g. InGrids.

In this talk, I will go through the individual steps for the GEM production and

how they are performed in Bonn. First measurement results will be presented,

as well as our plans for the future.

HK 18.5 Tue 16:45 HBR 19: C 5a
InvestigatingDiamond-like carbon (DLC) photocathodes for THGEM-based
multi-channel photodetectors— ∙Anil BerkayAdigüzel, Leonardo Bugia,

BerkinUlukutlu, andThomasKlemenz—TechnischeUniversitätMünchen,

Munich, Germany

In physics research, photon detection is vital, but current methods like Pho-

tomultiplier tubes and Silicon Photomultipliers are costly. Micro-Pattern-Gas-

Detector (MPGD) photon detectors offer a cheaper alternative but struggle with

visible spectrum photons due to limited stable photocathode materials. This

study introduces a specialized multi-pad THGEM detector for assessing vari-

ous photocathodes using diverse light sources. With 64 readout channels, it en-

ables accurate background estimation and uniformity assessment of photocath-

odes. Initial validation involved measuring CsI in the VUV range, confirming

expected efficiency. Diamond-Like Carbon (DLC) photocathodes, though less

efficient than CsI, show higher resilience to gas-related aging, making them a

potential choice when paired with a high-gain amplification structure. This re-

search is funded by the DFG Sachmittel FA 898/5-1

HK 18.6 Tue 17:00 HBR 19: C 5a
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The beam telescope of the RD51 collaboration at CERN consists of several triple-

GEM detectors, each with an active area of 10x10 cm
2
, and additional scintil-

lators to generate a trigger signal for the timing of events. The detectors are

equipped with the new VMM3a ASIC coupled to the Scalable Readout System

(SRS). In this configuration, the system can provide a rate capability of the order

of a fewMHz, spatial resolutions in the order of 50 μmand time resolutions in the

nanosecond regime. During the RD51 test-beam campaigns in 2023 the system

has been improved in terms of powering and noise. The telescope provided data

to different groups with different detector technologies (e.g. GEM-TPC, 30×30
cm

2
AMBER prototype, MPGD DHCAL). The talk will discuss the improve-

ments of the system and present results of different detectors under test. This

work has been sponsored by the Wolfgang Gentner Programme of the BMBF

(grant no. 13E18CHA).
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HK 19: Structure and Dynamics of Nuclei V
Time: Tuesday 15:45–17:15 Location: HBR 19: C 5b

Group Report HK 19.1 Tue 15:45 HBR 19: C 5b
Lifetime measurements in the A≈100 mass region via the coincidence
Doppler-shift attenuation method — ∙Anna Bohn, Elias Binger, Sarah

Prill, MichaelWeinert, and Andreas Zilges—University of Cologne, In-

stitute for Nuclear Physics, Germany

The coincidenceDoppler-shift attenuationmethod (CDSAM) is a powerful tech-

nique to determine nuclear level lifetimes in the sub-picosecond regime [1,2].

Several CDSAM experiments have been performed at the SONIC@HORUS

setup [3] at the University of Cologne, including (p,p’γ) and (α,α’γ) exper-

iments along the Zr, Ru, Sn and Te isotopic chains [4,5,6]. The combined

SONIC@HORUS spectrometer enables coincident detection of γ rays and

backscattered beam particles, thus, allowing for background reduction, precise

transition selection and feeding exclusion, while several dozens of lifetimes can

be determined from each data set.

Recent results on lifetime determination and spectroscopy benefitting from co-

incidence measurements will be presented within this contribution.

Supported by the DFG (ZI-510/9-2).

[1] A. Hennig et al. Nucl. Instr. Meth. A 794, (2015) 171
[2] M. Spieker et al. Phys. Rev. C 97 (2018) 054319
[3] S. G. Pickstone et al. Nucl. Instr. Meth. A 875, (2017) 104
[4] S. Prill et al. Phys. Rev. C 105 (2022) 034319
[5] A. Hennig et al. Phys. Rev. C 92 (2015) 064317
[6] S. Prill et al. Phys. Conf. Ser. 1643 (2020) 012157

HK 19.2 Tue 16:15 HBR 19: C 5b
Lifetime determination of yrast states of 170W — ∙K.E. Ide1, V. Werner
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Nuclear quadrupole collectivity is identified from enhanced E2 decay rates. The

B(E2; 2+1 →0
+
1 ) value is obtained from the 2

+
1 state’s lifetime, τ(2+1 ). Recent mea-

surements of τ(2+1 ) of Hf andW isotopes revealed discrepancies to literature. We

measured
170

W at LNL with the GALILEO array and plunger. Our τ(2+1 ) result
of

170
W96 confirms the B(E2) literature value. The strongly different B(E2) value

for
172

Wwould imply a sudden E2 strength increase between N =96 and N =98
for W isotopes, in contrast to the gradual evolution in the Hf isotopes. After the

initial τ(2+1 ) analysis, systematic effects have been investigated and the analysis

of higher yrast band members was finalized. The results are compared to CBS

model predictions.

*Supported by the BMBF under Grant Nos. 05P21RDFN9, 05P21RDFN1 and

05P21PKFN1.

HK 19.3 Tue 16:30 HBR 19: C 5b
ShapeCoexistenceNearDoubly-Magic 78Ni— ∙LukasNies for the ISOLTRAP
and JYFLTRAP-Collaboration — CERN, 1211 Geneva, Switzerland — Univer-

sität Greifswald, Germany

Nuclear magic numbers are associated with sudden changes in nuclear observ-

ables between neighboring isotopes, such as binding energies, charge radii, tran-

sition strengths, etc. Furthermore, shape coexistence is often found in nuclei

where intruder states across shell gaps lead to a large amount of deformation [1],

indicating nearbymagicity. Indication for shape coexistence in
79
ZnwithN = 49

and Z = 30 has previously been found through laser spectroscopy experiments

[2] and in
80
Ga with N = 49 and Z = 31 through electron-conversion spec-

troscopy [3]. The latter, however, was disproven in a follow-up experiment [4].

In this contribution, we present further evidence for shape coexistence in
79
Zn

through the first direct excitation energy measurements of the 1/2+ isomeric

state, firmly establishing the 1/2+ and 5/2+ state ordering [5]. Using discrete

nonorthogonal shell model calculations, we find low-lying deformed intruder

states, similar to other N = 49 isotones, and investigate similarities in shapes

between excited states in
79,80

Zn and
78
Ni. [1] Garrett, Zielińska, and Clement,

Prog. Part. Nucl. Phys. 124, 103931 (2022) [2] Yang et al., PRL 116, 182502

(2016) [3] Gottardo et al., PRL 116, 182501 (2016) [4] Garcia et al., PRL 125,

172501 (2020) [5] Nies et al., PRL 131, 222503 (2023)
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Coulomb excitation cross sections of
84−86

Ge nuclei and level lifetimes were in-

vestigated through reactions of Ge and As beams on heavy and light targets. The

cross sections of these reactions will be determined from the ratio of incoming

and outgoing particles and de-excitation γ-ray peak areas as measured by the

High-resolution Cluster Array (HiCARI) at RIKEN-RIBF in Japan. The ongoing

gamma-ray analysis aims at the measurement of the E2 transition probabilities

of the lowest excited 2
+
states to chart the evolution of collectivity in the Ge

chain above the N = 50 neutron shell closure. The particle identification for the

incoming particles from the BigRIPS fragment separator and the outgoing parti-

cles in the ZeroDegree spectrometer will be presented. The lineshape analysis of

Doppler-corrected gamma-ray spectra based on the reconstructed velocity of in-

coming ions with simulated response functions will be shown and first lifetimes

will be discussed.

Supported by BMBF under Grant No. 05P21RDFN1 and by HFHF

HK 19.5 Tue 17:00 HBR 19: C 5b
First measurement of the lifetime of the 2+1 state of 200Pt — ∙C.M. Nickel
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Shape transitions between oblate, prolate, γ-soft and spherical shapes

occur in the region of the W, Os, Pt and Hg isotopes [1]. For

the neutron-rich Pt isotopes, the R4/2 ratio indicates a γ-soft shape

transitioning towards sphericity when approaching the neutron shell closure at

N = 126. In the vicinity of shell closures, a decrease of quadrupole collectivity is

expected. Quadrupole collectivity is quantified by the B(E2; 2+1 → 0
+
gs) transi-

tion strength, which is inversely proportional to the lifetime of the 2
+
1 state.

200
Pt

is the lightest neutron-rich Pt isotope without a known B(E2; 2+1 → 0
+
gs) value

but could mark the transition between a γ-soft and a spherical shape in the Pt

isotopic chain. Therefore, the
198

Pt(
18
O,

16
O)

200
Pt* two-neutron transfer reac-

tion was studied at the IFIN-HH at Bucharest-Măgurele using the ROSPHERE

array equippedwith a plunger device and the SORCERERparticle detector. After

correcting for contaminants and by applying the Recoil-Distance Doppler-Shift

method, the lifetime of the 2
+
1 state of

200
Pt was determined for the first time.

[1] Z. Podolyák et al., Phys. Rev. C 79 031305 (2009).

*Supported by the BMBF under Grant No. 05P21RDCI2.

HK 20: Astroparticle Physics II
Time: Tuesday 15:45–17:15 Location: HBR 19: C 103

Group Report HK 20.1 Tue 15:45 HBR 19: C 103
LEGEND: Background-free hunt for the neutrinoless double-beta decay —

∙Luigi Pertoldi for the LEGEND-Collaboration — Department of Physics,

TUM School of Natural Sciences, Technische Universität München, 85748

Garching b. München, Germany

The discovery that neutrinos areMajorana fermions would have profound impli-

cations for particle physics and cosmology. The Majorana character of neutrinos

would make neutrinoless double-beta (0ββ) decay, a matter-creating process

without the balancing emission of antimatter, possible. The LEGEND Collabo-

ration pursues a phased,
76
Ge-based double-beta decay experimental program.

The first phase, LEGEND-200, deploys up to 200 kg of germanium detectors

enriched in
76
Ge. A background index of 2 ⋅ 10−4 counts/(keV kg yr) will be

achieved. With that background index, when integrated over the exposure, less

than one background event in the region around the expected peak position of

the 0ββ decay will be accumulated. It constitutes a quasi-background-free op-

eration of LEGEND-200, enabling a potential discovery of the 0ββ decay at a

half-life of at least 10
27
years. The second phase, LEGEND-1000, will deploy 1000

kg of enriched germanium and reach a discovery potential above 10
28
years. This

talk will portray the LEGEND project and its goals. Furthermore, first results

from the currently ongoing data-taking period of LEGEND-200 are presented.
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This research is supported by the DFG through the Excellence Cluster ORIGINS

EXC 2094-390783311, the SFB1258, and by the BMBFVerbundprojekt 05A2023.

HK 20.2 Tue 16:15 HBR 19: C 103
Low-depolarizing Neutron Supermirrors— ∙Karina Bernert for the PERC-

Collaboration — Physik-Department, Technische Universität München, Ger-

many

Measurements of free neutron decay enable a variety of tests of the Standard

Model of particle physics. Among the observables is the parity-violating beta

asymmetry A, i.e. the angular distribution of the beta particles with respect

to the neutron spin, with which one can test the unitarity of the quark-mixing

Cabibbo-Kobayashi-Maskawa matrix.

The new PERC (Proton Electron Radiation Channel) facility is currently be-

ing set up at the research reactor FRM II of the Heinz Maier-Leibnitz Zentrum

in Garching, with the aim to measure correlation coefficients one order of mag-

nitude more precisely than previous experiments.

PERC crucially requires low-depolarizing neutronmirrors at the level of 10
−4
,

such that the polarized neutron beam stays sufficiently polarized inside the de-

cay volume. I show preliminary results of a measurement campaign at the ILL

PF1b beam line last summer, in which we used the Opaque Test Bench setup

to determine the depolarizing effect of different supermirrors. With these mea-

surements we prove that the supermirrors are suitable for the use in PERC and

in other experiments that require low depolarization.

HK 20.3 Tue 16:30 HBR 19: C 103
Measurement of the nuclear transition energies of 83mKr using the gaseous
krypton source of KATRIN — ∙Matthias Böttcher and Benedikt

Bieringer for the KATRIN-Collaboration — Institut für Kernphysik, Univer-

sität Münster
The KATRIN experiment aims to measure the electron neutrino mass m with

0.3 eV/c2 (90% C.L.) sensitivity after 1000 measurement days in 2025, by mea-

suring the Tr beta spectrum near its endpoint E0, and performing a fit including

parameters E0 and m2
 . Since these are highly correlated, systematic effects in-

fluencing the obtained m will also manifest in E0 and the derived Tr Q value.

The latter is therefore valuable for cross checks of our experimental procedure.

The KATRINQ value can be determined by absolute calibration with
83m

Kr con-

version electron lines. This is limited by knowledge of
83m

Kr nuclear transition

energies, being known to 0.3 eV precision in literature. The excited nucleus of
83m

Kr decays via two-step cascade of 32.2 keV and 9.4 keV highly converted

gamma transitions, and a suppressed direct transition. Using a gaseous Kr source

at KATRIN, a newmeasurement of conversion electron lines from all three tran-

sitions was performed in 2023. Following the method described in ref. EPJ C 82

(2022) 700, the nuclear transition energies can be determined, which can allow

for a reduction of the TrQ value uncertainty to below 0.1 eV. In this talk the re-

sult of the new measurement is presented. This work is supported by Helmholtz

Association and Ministry for Education and Research BMBF (grant numbers

05A23PMA, 05A23PX2, 05A23VK2, and 05A23WO6).

HK 20.4 Tue 16:45 HBR 19: C 103
Tracking of the spatial magnetic field distribution and equipment motion ef-
fects for the Fermilab Muon g-2 experiment — ∙Mohammad Ubaidullah

Hassan Qureshi, René Reimann, and Martin Fertl for the Muon g–2-

Collaboration — Institute of Physics and Cluster of Excellence PRISMA+, Jo-

hannes Gutenberg University Mainz, 55099 Mainz, Germany

The Fermilab Muon g-2 experiment, targets a precision of 140 ppb in measur-

ing the muon’s anomalous magnetic moment. Muons undergo cyclotronmotion

and spin precession in a ring-shaped quasi-Penning trap within a 1.45 T uniform

magnetic field. The measurement determines a ratio of two frequencies: the

anomalous spin precession frequency of muons ωa and the muon-weighted

spin precession frequency of protons ω̃p, representing the magnetic field ex-

perienced by these muons. Magnetic field measurements are mainly based on

nuclear magnetic resonance (NMR) systems.

This presentation will focus on two crucial sub-systems in the magnetic field

measurement chain, the trolley probe and fixed probe systems, providing pe-

riodic and continuous magnetic field measurements, respectively. We will go

through the procedure for synchronizing measurements from these sub-systems

in time and discuss the removal of the trolley system’s magnetic signature, due

to its motion, in the fixed probes system.

HK 20.5 Tue 17:00 HBR 19: C 103
Development of a Neural-Network-Based Event Reconstruction for the
RadMap Telescope — ∙Luise Meyer-Hetling
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The RadMap Telescope is a compact multi-purpose radiation detector developed

to provide near real-time monitoring of the radiation aboard crewed un un-

crewed spacecrafts. A first prototype is currently deployed on the International

Space Station for an in-orbit demonstration of the instrument’s capabilities. Its

main sensor consists of a stack of scintillating-plastic fibers whose perpendic-

ular configuration allows the three-dimensional tracking and identification of

cosmic-ray ions by reconstruction of their energy-loss profiles. We trained a

set of neural networks on simulated detector data and assembled them into an

analysis framework to perform an event-by-event reconstruction of track pa-

rameters, ion type and energy. In addition to our current offline analysis, we

plan to implement the framework on the instrument’s flight computer to an-

alyze measurements without requiring the transmission of raw data to Earth.

In this contribution, we will describe our neural-network-based reconstruction

methods and present first results. Our work is funded by the German Research

Foundation (DFG, project number 414049180) and under Germany’s Excellence

Strategy - EXC2094 - 390783311.

HK 21: Heavy-Ion Collisions and QCD Phases III
Time: Tuesday 15:45–17:15 Location: HBR 62: EG 03

HK 21.1 Tue 15:45 HBR 62: EG 03
Anomalous transport phenomena on the lattice — Bastian Brandt,

Gergely Endrodi, ∙Eduardo Garnacho-Velasco, and GergelyMarkó—

Bielefeld University, Bielefeld, Germany

We study the Chiral Separation Effect (CSE) and Chiral Magnetic Effect (CME)

using lattice QCD simulations with improved staggered fermions. We present

the first continuum extrapolated result of the CSE conductivity in QCD with

physical quark masses as a function of temperature, revealing a severe suppres-

sion of this effect at low temperatures. In addition, we discuss several subtleties

that arise on the study of CSE on the lattice. We also shed light on the equilib-

rium interpretation of the CME, clarifying the expected vanishing current in this

setup, and how to reconcile this with former lattice QCD results by emphasizing

the importance of the discretization of the currents used.

HK 21.2 Tue 16:00 HBR 62: EG 03
The Chiral Magnetic Effect in QCD with a non-uniform magnetic back-
ground — ∙Adeilton Dean Marques Valois, Eduardo Garnacho-

Velasco, GergelyEndrodi, BastianBrandt, andGergelyMarkó—Biele-

feld University, Bielefeld, Germany

We explore the impact of a non-uniformmagnetic field background on the Chi-

ral Magnetic Effect (CME) in QCD using lattice simulations with dynamical

staggered quarks at the physical point. We show that, in the presence ofmagnetic

field gradients, the system develops a localized vector current density along the

direction of the field, which integrates to zero in the full volume. This demon-

strates that the total CME-conductivity vanishes in QCD at equilibrium, even

though steady currents can exist locally. Our primary observable is the leading-

order coefficient of the vector current in a chiral chemical potential expansion.

We extrapolate this observable to the continuum limit and discuss possible im-

plications of our findings to heavy-ion physics.

HK 21.3 Tue 16:15 HBR 62: EG 03
J/ψ measurements with machine learning and Kalman filter techniques with
ALICE at the LHC— ∙Pengzhong Lu—GSI Helmholtzzentrum für Schweri-

onenforschung, Darmstadt, Germany — University of Science and Technology

of China, Hefei, China

Quarkonium production offers an effective way to study the properties of the

quark-gluon plasma (QGP) created in ultra-relativistic heavy-ion collisions.

While the prompt J/ψ production provides information on suppression and (re-

)generation mechanisms in the QGP, the non-prompt J/ψ component (from b-

hadron decays) allows one to study heavy quark energy loss in the medium. J/ψ
meson production measurements in pp collisions, besides providing a reference

for the correspondingmeasurements in p–Pb and Pb–Pb collisions, are also cru-

cial to better understand quantum chromodynamics.

In this talk, the performance of the combined usage of KFParticle andmachine

learning (ML) for the measurement of prompt and non-prompt J/ψ production

will be presented. The KFParticle package, based on the Kalman Filter algorithm,

shows good performances in the reconstruction of particle decays. Combining it

withML techniques will significantly improve the signal reconstruction efficien-

cies and signal-to-background ratios. Results from this study in ALICE Run 3 pp

collisions at s = 13.6 TeV, based on the data collected in 2022, will be shown.
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HK 21.4 Tue 16:30 HBR 62: EG 03
Mid-rapidity J/ψ production as a function of multiplicity in p–Pb collisions
at sNN = 5.02 TeV with ALICE — ∙Tabea Eder for the ALICE Germany-

Collaboration — Institut für Kernphysik, Universität Münster

ALICE results from LHC Run 1 data on the charged-particle multiplicity depen-

dence of the inclusive normalized J/ψ production, both at mid-rapidity, indicate

a stronger than linear increase for proton-lead collisions at sNN = 5.02 TeV.

The corresponding ALICE results on proton-proton collisions at s = 13 TeV

provide a clearer picture of a stronger than linear increase.

This behaviour has been associated with auto-correlation effects in PYTHIA8

studies on proton-proton collisions. Amongst others, this has been achieved by

differentiating between different J/ψ production mechanisms for the multiplic-

ity dependent J/ψ production. One of these mechanisms is the weak decay of

b-flavoured hadrons, leading to production of non-prompt J/ψ. In data, these

can be distinguished by their displaced vertex from prompt J/ψ, which are pro-

duced directly in the initial hard collision.

In this talk themultiplicity dependent inclusive J/ψ production is presented for

p–Pb collisions atsNN = 5.02 TeV with improved statistics, which is needed to

clarify the previous results and is achieved by using ALICE data from LHC Run

2. In addition for the first time a look into themultiplicity dependence of prompt

and non-prompt J/ψ production in p–Pb collisions at ALICE is presented.

HK 21.5 Tue 16:45 HBR 62: EG 03
Multiplicity dependence of prompt and non-prompt J/ψ production in
pp collisions with ALICE — ∙Gauthier Legras for the ALICE Germany-

Collaboration — Institut für Kernphysik, Universität Münster

J/ψ production involves a hard scale for the creation of the charm-anticharm

pair, and a soft scale for its hadronization. Correlating it with the multiplicity,

mainly produced by soft processes, in small systems allows to investigate the

interplay between hard and soft scales. A stronger-than-linear multiplicity de-

pendence of inclusive J/ψ in pp collisions was found in previous ALICE publi-

cations, but the main reason was not yet clearly identified, justifying the need

for additional studies investigating its origin. For example, there could be dif-

ferent contributions between prompt (produced directly in the collision) and

non-prompt (coming from the decay of beauty hadrons) J/ψ. Additionally, the
multiplicity can be separated in different azimuthal regions relative to the J/ψ,
and, in each region, different effects for particle production, due to correlation

with the presence of a prompt or non-prompt J/ψ, could be isolated.

This study aims at determining the multiplicity dependence, the multiplicity

being measured either inclusively at midrapidity or in three azimuthal regions,

of prompt and non-prompt J/ψ production pp collisions ats = 13TeV, through

its decay to an electron-positron pair atmidrapidity. The rejection of background

and separation between both J/ψ topologies is done with Boosted Decision Trees

through the study of displaced decay vertices.

HK 21.6 Tue 17:00 HBR 62: EG 03
Jet-hadron correlations in PbPb collisions at sNN =5.02 TeV with ALICE
— ∙Luisa Bergmann for the ALICE Germany-Collaboration — Physikalisches

Institut, Heidelberg

In relativistic heavy-ion collisions, a deconfined medium with high energy den-

sity is created, the quark-gluon plasma. Amongst other observables, jets – origi-

nating from primordial hard scatterings – act as useful probes for the properties

of this medium. As the initial partons traverse the quark-gluon plasma, they lose

energy by interacting with the constituents of the medium. The study of this so

called "jet quenching" yields insight into the properties of the medium.

By analyzing the angular correlations of jets with charged hadrons, one ob-

tains information about the energy loss of jets in the medium. The study of these

correlation functions for different orientations of the jet to the event plane al-

lows for a measurement of the energy loss which is sensitive to the in-medium

path-length of the jet. In this talk, the current status of a study of event plane

dependent jet-hadron correlations with data collected by the ALICE experiment

in PbPb collisions at sNN =5.02 TeV is presented.

HK 22: Heavy-Ion Collisions and QCD Phases IV
Time: Tuesday 15:45–17:15 Location: HBR 62: EG 05

Group Report HK 22.1 Tue 15:45 HBR 62: EG 05
Recent developments in dissipative spin hydrodynamics — ∙Masoud

Shokri
1
, Annamaria Chiarini

1
, Julia Sammet

1
, Nils Sass

1
, David

Wagner
1
, Ashutosh Dash

1
, Enrico Speranza

2
, Nora Weickgenannt

3
,

Hannah Elfner
1
, and DirkH. Rischke

1
—

1
Goethe University, Frankfurt am

Main, Germany —
2
IPhT, Saclay, France —

3
CERN, Switzerland

Transport equations for particles with spin can be rigorously derived from quan-

tum kinetic theory in an expansion in Planck’s constant. At zeroth order, the

standard Boltzmann equation is recovered. At first order, a nonlocal contribu-

tion to the collision term is found, which enables themutual conversion of orbital

angular momentum into spin and thus provides a microscopic mechanism for

the time-honored Barnett effect. The method of moments is applied to derive

second-order dissipative spin hydrodynamics. Investigating this theory in the

linear regime confirms the need for a second-order theory. We computed the

transport coefficients of this theory and found that spin diffusion happens on

rather short time scales, while spin degrees of freedom approach local equilib-

rium on rather long time scales. This separation of time scales allows a simpli-

fication of the expression for the polarization vector and a numerical evaluation

without explicitly solving the equations of motion for the spin degrees of free-

dom. While we find qualitative agreement with experimental data, a quantita-

tively reliable calculation requires the development of numerical simulations for

spin hydrodynamics. Finally, an outlook for further theoretical and phenomeno-

logical developments is given.

HK 22.2 Tue 16:15 HBR 62: EG 05
Elliptic flow of non-prompt D0 in Pb-Pb collisions at sNN= 5.02 TeV with
ALICE— ∙Biao Zhang for the ALICE Germany-Collaboration — Physical In-

stitute, Heidelberg, Germany

Heavy quarks (charm and beauty) are among the most interesting and powerful

probes to investigate the properties of the quark-gluon plasma (QGP), because

they are produced on a very short time scale in initial hard scattering processes

and thus they experience the whole history of the collision. The elliptic flow

(2) of heavy quarks can provide insight on their degree of thermalization in the

medium. In this contribution we will present the first elliptic-flow measurement

of non-prompt D
0
at midrapidity in semicentral Pb-Pb collisions atsNN= 5.02

TeVwithALICE. Comparisons withmeasurements obtained from semi-leptonic

decays and with theoretical models will be presented.

HK 22.3 Tue 16:30 HBR 62: EG 05
Extending the fluid dynamic description of heavy-ions collisions to times be-
fore the collision — ∙Andreas Kirchner

1
, Federica Capellino

2
, Alaric

Erschfeld
3
, Stefan Floerchinger

3
, and Eduardo Grossi

4
—

1
ITP Heidel-

berg—
2
UniversityHeidelberg—

3
TPI Jena—

4
Dipartimento di fisica e astrono-

mia, Universita di Firenze and INFN Sezione di Firenze

It is well established that the late states of a high energy nuclear collision can be

described in terms of relativistic fluid dynamics. An open problem in this context

is how the actual collision and the early time dynamics, including the thermal-

ization process, directly after it can be described. Phenomenological models are

currently employed here and they have several parameters that need to be fitted

to experimental data. Using relativistic fluid dynamics of second order we de-

velop a new approach which addresses the entire collision event, and which gets

initialized in fact already before the collision. This is based on the droplet model

for the incoming nuclei and a state-of-the-art equation of state including the first-

order liquid-gas phase transition. The physics picture we propose assumes that

the soft features of a high energy nuclear collision can be fully described through

the dynamics of the energy-momentum tensor and other conserved currents.

This work is part of and supported by the DFG Collaborative Research Centre

”SFB 1225 (ISOQUANT)”.

HK 22.4 Tue 16:45 HBR 62: EG 05
Non-Hydrodynamic Modes from Linear Response in Kinetic Theory —

∙Stephan Ochsenfeld and Sören Schlichting — Universität Bielefeld,

33615 Bielefeld, Deutschland

Viscous hydrodynamics serves as a successful mesoscopic description of the

QGP produced in relativistic heavy-ion collisions. In order to investigate, how

such an effective description emerges from the underlyingmicroscopic dynamics

we calculate the non-hydrodynamic and hydrodynamicmodes of linear response

in the sound channel from a first-principle calculation in kinetic theory. We do

this with a new approach wherein we linearize and discretize the collision kernel

to calculate eigenvalues directly. This allows us to study the Green’s functions at

any point in time or frequency space. Our study focuses on scalar theory with

quartic interaction and we find that the analytic structure of Green’s functions

in the complex plane is far more complicated than just poles or cuts which is the

first step towards an equivalent study in QCD kinetic theory.

HK 22.5 Tue 17:00 HBR 62: EG 05
Differential multiharmonic flow correlations in ALICE and CBM —

∙Ante Bilandzic
1
, ALICE Collaboration

2
, and CBM Collaboration

2
—

1
Technical University of Munich —

2
N/A
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Recently developed multiharmonic flow observables, Symmetric Cumulants

(SC) and Asymmetric Cumulants (AC) of flow amplitudes provide independent

constraints for properties of nuclear matter produced in heavy-ion collisions

when compared to the traditional studies of individual flow harmonics.

This contribution will present the latest differential measurements of SC and

AC observables obtained in Pb–Pb collisions in ALICE. The corresponding fea-

sibility studies for the future CBM experiment will also be discussed. Two ex-

periments probe different regions of the QCD phase diagram— ultrarelativistic

heavy-ion collisions at the LHC at CERN explore the regime of very high tem-

peratures (re-creating the conditions which existed in the very early Universe),

while the experiments at FAIR at GSI explore the regime of very large net-baryon

densities (re-creating the conditions which exist in the core of neutron stars).

Multiparticle cumulant analysis is more challenging in CBM than ALICE due to

the smaller center of mass collision energies and multiplicities.

HK 23: Heavy-Ion Collisions and QCD Phases V
Time: Tuesday 15:45–17:15 Location: HBR 62: EG 18

Group Report HK 23.1 Tue 15:45 HBR 62: EG 18
Superconducting Quark Matter Core in Neutron Stars including Mesonic
Fluctuations — ∙Ugo Mire

1
and Bernd-Jochen Schaefer

1,2
—

1
Institut

für Theoretische Physik, Justus-Liebig-Universität Gießen, 35392 Gießen, Ger-

many —
2
Helmholtz Forschungsakademie Hessen für FAIR (HFHF), GSI

Helmholtzzentrum für Schwerionenforschung, Campus Gießen, 35392 Gießen,

Germany

A nonperturbative equation of state for two-flavor superconducting quark mat-

ter is constructed bymeans of a functional renormalization group (FRG)method

within a quark-meson-diquark truncation. The phase structure at finite temper-

ature, charge and quark chemical potential is investigated. The effects of mesonic

fluctuations including possible truncation artifacts are discussed. By consider-

ing a smooth transition between the normal and superconducting quark mat-

ter phase we obtain an electrically and color neutral as well as β-equilibrated
equation of state. This enables a detailed analysis of the tidal deformabilities

and mass-radius relations of hybrid stars with superconducting quark cores and

hadronic shells. We find that already the mesonic fluctuations lead to significant

modifications of the corresponding astrophysical observables in the mass region

of M ≈ 1.5M⊙. However, the inclusion of additional interaction channels is

mandatory in the present FRG truncation since the two-solar mass limit cannot

be reached.

HK 23.2 Tue 16:15 HBR 62: EG 18
Renormalization Group Consistent treatment of NJL Color Superconductiv-
ity — ∙Hosein Gholami— TU Darmstadt

The Nambu-Jona-Lasinio (NJL) model and specifically its extension to color su-

perconductivity is an effective model for investigating dense quark matter. How-

ever, the reliability of its results is challenged by cut-off artifacts emerging near

cut-off energy scales. In this presentation we focus on a Renormalization Group

(RG) consistent treatment that successfully eliminates these artifacts. Our study

reveals a substantial change in the previously established phase diagram of neu-

tral color superconducting matter. The RG-consistent treatment not only elim-

inates cut-off artifacts but also aligns with an earlier Ginzburg-Landau analysis,

suggesting the appearance of a so-called dSC phase in the Color-Flavor Locked

(CFL) melting pattern.

HK 23.3 Tue 16:30 HBR 62: EG 18
Strange Hadron and Hypernuclei Production in Dense Baryonic Matter —
∙Yue Hang Leung for the CBM-Collaboration — Im Neuenheimer Feld 226

69120 Heidelberg

Strange hadrons and hypernuclei have been have been suggested to be sensi-

tive probes to the medium properties of the nuclear matter created in heavy-ion

collisions. At low collision energies, the medium formed is dense and baryon-

rich due to baryon stopping. Since strange hadrons are produced near or below

threshold at low collision energies, their yields may give strong constraints on

the equation-of-state of high baryon density matter.

In this presentation, recent results on strange hadron and hypernuclei pro-

duction from intermediate to low energy heavy-ion collisions from STAR will

be discussed. Future prospects at CBM will be discussed, with a special focus on

the tracking capabilities of the ongoing mCBM project.

HK 23.4 Tue 16:45 HBR 62: EG 18
Accessing the p − Σ

+ interaction via femtoscopy with ALICE
— ∙Benedict Heybeck — Institut für Kernphysik, Johann Wolfgang Goethe-

Universität Frankfurt, Frankfurt, Germany

The Σ-nucleon interaction is crucial for the description of neutron stars and po-

tential Σ-hypernuclei. Since Σ-baryons have similar masses and quark content

as Λ-baryons, their interaction might be similar. However, models do not even

agree if the Σ-nucleon interaction is attractive or repulsive and scattering data

is scarce. Thus, two-particle intensity interferometry (femtoscopy) of Σ-baryons

and nucleons can provide valuable information.

Σ
+
-baryons decay into a proton and a neutral pion via the weak interaction with

a branching ratio of 51.57%. The neutral pion decays electromagnetically almost

exclusively into two photons which are challenging to measure with the ALICE

apparatus.

In this talk, a new reconstruction method will be shown which makes use of

machine learning techniques and significantly improves the reconstruction effi-

ciency of the Σ-baryons.

The obtained correlation function will be discussed and related to latest theoret-

ical predictions and scattering data.

HK 23.5 Tue 17:00 HBR 62: EG 18
The nuclear structure from ultracentral symmetric heavy-ion collisions —

∙Seyed Farid Taghavi— Technical University of Munich, Munich, Germany

Heavy-ion collision experiments are a valuable tool for studying the properties

of nuclei. One potential characteristic of the evolution process at its early stages

is scale-invariance. This suggests that the produced entropy at the initial stages

display similar scaling as the nuclei participants. By studying ultra-central sym-

metric heavy-ion collisions and assuming scale-invariance, we can directly con-

nect the characteristics of heavy-ion collisions with those of nuclei, including

their two-body correlations. We propose an analytical formula for the initial

state eccentricity fluctuation using this property. Specifically, we use the cluster-

expansion method to determine the functionality of two-body correlations. We

validate our results with TRENTo event generator.

HK 24: Hadron Structure and Spectroscopy III
Time: Tuesday 15:45–17:15 Location: HBR 62: EG 19

Group Report HK 24.1 Tue 15:45 HBR 62: EG 19
Exploring exotic hadrons with functional equations— ∙Markus Q. Huber

1
,

Gernot Eichmann
2
, Christian S. Fischer

1,3
, Stephan Hagel

1
, Joshua

Hoffer
1
, and Franziska Münster

1
—

1
Institut für Theoretische Physik,

Justus-Liebig-Universität Giessen, 35392 Giessen, Germany —
2
Institute of

Physics, University of Graz, NAWI Graz, Universitätsplatz 5, 8010 Graz,

Austria —
3
Helmholtz Forschungsakademie Hessen für FAIR (HFHF), GSI

Helmholtzzentrum für Schwerionenforschung, Campus Gießen, 35392 Gießen,

Germany

The spectrum of quantum chromodynamics consists of different types of

hadrons. The group of exotic hadrons contains those which cannot be described

by the conventional quark model. In this talk we describe the functional frame-

work of Dyson-Schwinger and bound state equations and its application to such

states. We give an overview of different approximations and explain when to ap-

ply them to obtain qualitative or even quantitative results. This is exemplified

with recent highlights like the spectrum of charm and bottom tetraquarks or a

first-principles calculation of the glueball spectrum in Yang-Mills theory. We

also discuss prospects to access the hybrid sector of QCD.

HK 24.2 Tue 16:15 HBR 62: EG 19
Search for exotic states in the ηc decay to ηK+K− at BESIII — ∙Anja
Brüggemann

1
, Salleh Ahmed

1
, Nils Hüsken

2
, Nikolai in der Wiesche

1
,

Frederik Weidner
1
, and Alfons Khoukaz

1
for the BESIII-Collaboration

—
1
Universität Münster, Germany —

2
Johannes Gutenberg-Universität Mainz,

Germany

The BESIII detector at the e+e− collider BEPCII in Beijing, China, provides the

world’s largest data sample of the charmonium J/ψ with more than 10 billion

events collected from 2009 to 2019.

Starting from the radiative J/ψ decay into γηc , we analyse the reaction ηc →
ηK+K−

to determine the corresponding branching ratio as well as the mass and

width of the ground-state charmonium ηc based on a signal yield much higher
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than achieved in former analyses. Moreover, this mesonic ηc decay provides the
opportunity to investigate possible exotic content in K+K−

intermediate states,

that lie in the mass region below 2 GeV/c2, where the lightest glueball is pre-

dicted.

Our study is based on a partial wave analysis approach that gives access to the

properties of the ηc charmonium and to the partial decay widths of contributing

resonances decaying into the K+K−
subsystem. These widths are directly com-

parable to theoretical predictions, which assume glueball admixtures carried by

certain considered resonances.

The current status of the analysis is presented.

This work is supported by the German Research Foundation (DFG) under the

project number 443159800 and the DFG Research Training Group 2149/2.

HK 24.3 Tue 16:30 HBR 62: EG 19
Partial wave analysis of the radiative decay J/ψ → γK+K− at BESIII —

∙Fabian Hölzken for the BESIII-Collaboration — Ruhr-Universität Bochum
Radiative J/ψ decays are an ideal source to identify exotic states with gluonic

degrees of freedom such as glueballs or hybrids. The K+K−
system of J/ψ →

γK+K−
only allows for JPC quantum numbers like 0

++
or 2

++
and as such, it

provides an excellent environment for the search of the lightest scalar and tensor

glueballs.

The BESIII experiment, located at the BEPCII collider in Beijing, has collected a

total of 10
10 J/ψ events and thereby offers sufficient statistics for this analysis.

In this talk preliminary results of a mass independent and mass dependent par-

tial wave analysis of the K+K−
system produced in radiative J/ψ decays will be

shown.

Supported by DFG (CRC 110 / NSFC-DFG)

HK 24.4 Tue 16:45 HBR 62: EG 19
Partial-wave analysis of τ− → π−π−π+τ at Belle — ∙Andrei Rabusov,
Daniel Greenwald, and Stephan Paul— Technical University of Munich

We present results of a partial-wave analysis of τ− → π−π−π+τ in data from the

Belle experiment at the KEK e
+
e
−
collider. We demonstrate the presence of the

a1(1420) and a1(1640) resonances. We observe the 1
−[ω(782)π]P wave using the

G-parity violating decay of ω(782) → π+π−
. We also present validation of our

findings using a model-independent approach. Our results can improve mod-

eling in simulation studies necessary for measuring the τ electric and magnetic

dipole moments and Michel parameters.

HK 24.5 Tue 17:00 HBR 62: EG 19
Partial-WaveAnalysis of theK0

SK
− Final State atCOMPASS*— ∙JulienBeck-

ers for the COMPASS-Collaboration — Technical University of Munich

The COMPASS experiment is a multi-purpose two-stage spectrometer at the

CERNSPS.One of itsmain goals is to probe the strong interaction at low energies

by studying the excitation spectrum of light mesons. This is done by decompos-

ing the data into partial-wave amplitudes with well-defined quantum numbers

and searching for resonances in these amplitudes. One of the many final states

produced at COMPASS is K0
SK

−
, which is complementary to COMPASS’s flag-

ship π−π−π+
final state in that the same states appear as intermediate resonances.

However, in K0
SK

−
, only selected resonances, the aJ states with even J , can ap-

pear at COMPASS’ high beam energies. This allows a very selective study of these

states. Additionally, the final state, consisting of two strange mesons, enables us

to probe the intrinsic ss̄ content of the isovector states. Using the so-far largest
dataset of K0

SK
−
events, we are able to search for new resonances and measure

states with high precision. We will present the partial-wave analysis of the K0
SK

−

final state, which shows several clear resonance signals.

*Funded by the DFG under Germany’s Excellence Strategy - EXC2094 -

90783311 and BMBF Verbundforschung 05P21WOCC1 COMPASS.

HK 25: Hadron Structure and Spectroscopy IV
Time: Tuesday 17:30–19:00 Location: HBR 14: HS 1

Group Report HK 25.1 Tue 17:30 HBR 14: HS 1
Chiral symmetry breaking: experimental tests at COMPASS and future
prospects* — ∙Dominik Ecker for the COMPASS-Collaboration — Technis-

che Universität München
When we are dealing with the lightest quarks at low energies, the properties of

Quantum Chromodynamics are encoded by chiral symmetry and the manifes-

tation of its breaking. We can exploit this symmetry to build an effective field

theory, which can be expanded as a perturbation theory. Chiral Perturbation

Theory allows to describe a variety of phenomena observed for light mesons

at low-energies, including their decays and their couplings to photons or other

matter fields. Among the light hadrons, the pion plays a special role, as it is the

lightestmeson and emerges as aGoldstone boson from the breaking of the Chiral

Symmetry. Its properties are directly related to the underlying symmetry.

In this talk, we will focus on the experimental verification of pion properties,

in particular so-called anomalous couplings, which arise as a consequence of

the chiral anomaly. We will review the state of the art, explain previous mea-

surements and point out experimental challenges. We will then highlight the

recent measurement of the anomalous value for F3π by the COMPASS collabo-

ration at CERN. A proposed measurement at the AMBER experiment will allow

us to extent the studies to the next heaviest quark generation in interactions with

kaons.

*funded by the DFG under Germany’s Excellence Strategy - EXC2094 -

90783311 and BMBF Verbundforschung 05P21WOCC1 COMPASS.

HK 25.2 Tue 18:00 HBR 14: HS 1
Measuring Dipole Moments of Charmed Baryons in a new Fixed Target Ex-
periment at the LHC with Bent Crystals — ∙Jascha Grabowski and Sebas-

tian Neubert—University of Bonn, Bonn, Germany

Values for the magnetic dipole moments of the charmed baryons have been pre-

dicted, but could never be observed experimentally, due to their short lifetimes.

Their measurement would probe the internal structure of the baryons, making

them a valuable anchor point for low-energy QCD models. It would also allow

the search for the electric dipole moments of these states, which are suppressed

in the standard model and sensitive to new physics contributions.

A sufficient spin precession for a measurement of the dipole moments of the

short-lived charmed baryons can be achieved by exploiting the channeling effect

of relativistic charged particles in bent crystals. A proof-of-principle setup and

first simulation studies for a fixed target experiment at the LHC developed by

an international group of researchers inside the CERN Physics Beyond Colliders

program will be presented.

HK 25.3 Tue 18:15 HBR 14: HS 1
Spacelike electromagnetic form factors of Lambda- and Sigma-baryons —

∙Langtian Liu and Christian S. Fischer — Institut für Theoretische Physik,

Justus-Liebig-Universität Gießen, 35392 Gießen, Germany

An important goal of ongoing and future experiments is to explore spectra and

transition form factors of baryons with non-zero strangeness. Of particular in-

terest is the transition form factor γ(∗)Σ0 → Λ and γ(∗)Σ0(1382) → Λ in the

time-like momentum region that can be extracted from Dalitz decays. On the

road towards a theoretical description of these form factors we extend a covari-

ant dynamical quark-diquark model for the baryon Faddeev equation to the

strange-quark sector. Based on an excellent description of the mass spectrum

of selected baryon octet and decuplet states and reasonable results for the nu-

cleon form factors we determine the elastic electromagnetic form factors of Λ

and Σ
+
, Σ

0
, Σ

−
, Σ

0(1382) hyperons in the space-like region as well as the ones

for the octet transition γ(∗)Σ0 → Λ. We discuss qualitative and quantitative

features of the diquark-quark picture and compare systematically with previous

results from a three-body Faddeev approach and lattice data where available.

HK 25.4 Tue 18:30 HBR 14: HS 1
Accessing transverse momentum dependent distribution functions with
semi-inclusive deep inelastic single pion production — ∙Stefan Diehl for

the CLAS-Collaboration — Justus Liebig Universität Gießen and University of

Connecticut
Semi-inclusive deep inelastic scattering is a well-established tool to study TMDs

and fragmentation functions. With the CLAS12 detector at Jefferson Laboratory

(JLab), precise, multidimensional measurements of cross sections and asymme-

try observables become possible in the valence quark regime for the first time.

The structure-function ratio Fsin ϕ
LU /FUU was studied based on beam single-spin

asymmetries from pion SIDIS. The talk will present a comprehensive multidi-

mensional study for all three pions over a large range of Q2
, xB , z and PT , dis-

cuss the connection of the observable to TMDs and the impact of the new data

on our understanding of the involved TMDs based on a comparison to TMD

based reaction models. A special focus will be given to the impact of exclusive

vector meson production on the SIDIS observables.

*The work is supported by Deutsche Forschungsgemeinschaft (Project No.

508107918).

HK 25.5 Tue 18:45 HBR 14: HS 1
The Chiral Anomaly in πγ → πη Scattering at COMPASS*— ∙AndriiMalt-

sev for the COMPASS-Collaboration — Technische Universität München
Quantum chromodynamics (QCD) has been extremely successful in desribing

hadron interactions at high energies. However, at low energies it is no longer pos-
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sible to apply the standard perturbative series in the strong coupling constant αs .
Using the chiral symmetry, a fundamental property of QCD, phenomenological

models, such as the chiral perturbation theory (χPT), have been developed that

are able to describe low-energy processes. Testing the predictions of such mod-

els, such as the πγ → ππ, πγ → ηπ couplings, is important for understanding

the low-energy interactions of hadrons.

In this talk, the status of the measurement of the Fηππγ constant, which is

predicted by χPT and describes the anomalous vertex πγ → ηπ, in the COM-

PASS experiment will be presented, as well as the comparison with the previous

measurement.

* funded by the DFG under Germany’s Excellence Strategy - EXC2094 -

390783311 and BMBF Verbundforschung 05P21WOCC1 COMPASS.

HK 26: Structure and Dynamics of Nuclei VI
Time: Tuesday 17:30–19:00 Location: HBR 14: HS 4

Group Report HK 26.1 Tue 17:30 HBR 14: HS 4
Measurement of the Neutron-Decay Lifetime of the 26O Ground State —

∙Sonja Storck-Dutine
1
, ThomasAumann

1,2
, ChristophCaesar

2,3
, Julian

Kahlbow
1,3

, Valerii Panin
2,3

, and Dominic Rossi
1,2

for the SAMURAI20-

Collaboration —
1
Institut für Kernphysik, TU Darmstadt, Germany —

2
GSI,

Darmstadt, Germany —
3
RIKEN Nishina Center, Tokyo, Japan

The ground state of the neutron unbound nucleus
26
O is speculated to have a

lifetime in the pico-second regime. In order to determine the neutron-decay life-

time of the
26
O ground state with high sensitivity and precision, a new method

has been applied. The experiment was performed at the Superconducting Ana-

lyzer for MUlti-particle from RadioIsotope Beams (SAMURAI) at the Radioac-

tive Isotope Beam Factory (RIBF) at RIKEN. A
27
F beam was produced in the

fragment separator BigRIPS and impinged on aW/Pt target stack where
26
Owas

produced. The ratio of the number of decays occurring inside and outside of the

target will change according to the lifetime. Thus, the velocity difference between

the decay neutrons and the fragment
24
Odelivers a characteristic spectrum from

which the lifetime can be extracted. With this method, a new upper limit of the
26
O lifetime with reduced uncertainties was measured and will be presented in

the report.

Supported by the Deutsche Forschungsgemeinschaft (DFG, German Research

Foundation) - Project-ID 279384907 - SFB 1245, the BMBF under contract num-

ber 05P21RDFN2 and the GSI-TU Darmstadt cooperation agreement.

HK 26.2 Tue 18:00 HBR 14: HS 4
Electron scattering off 10B at a scattering angle of 180∘ — ∙M. Spall, J.

Birkhan, I. Brandherm, M. L. Cortés, F. Gaffron, K. E. Ide, J. Isaak, I. Ju-

rosevic, P.vonNeumann-Cosel, F. Niederschuh, N. Pietralla, M. Singer,

G. Steinhilber, and T. Stetz—Institut für Kernphysik, TechnischeUniversität

Darmstadt

Electron scattering experiments at a scattering angle of 180
∘
are an excellent tool

to study transversal form factors of magnetic excitations. This is based on the

suppression of longitudinal excitations by several order of magnitudes with re-

spect to the transversal excitations and the associated radiative tail background

from elastic scattering at this angle. The
10
B(e, e) reaction was studied with the

180
∘
system [1] at the S-DALINAC. It was the aim to investigate the M3 excita-

tion of the 3
+
ground state of

10
B to its excited 0

+
state at 1.74 MeV. This is the

isospin-analogue to the second-forbidden beta-decay of
10
Be. The measurement

will extend data on the form factor towards lower momentum transfer. This

improves the precision of the determined transition strength. The combined in-

formation from electron scattering and beta-decay will serve as a precision test

of the unified description of electroweak observables in ab-initio models. The

determined form factor of the investigated M3 transition of the
10
B(e,e’) data

will be presented.

*Supported by the Deutsche Forschungsgemeinschaft (DFG, German Re-

search Foundation) - Project-ID 279384907 - SFB 1245.

[1] C. Lüttge et al., Nucl. Instrum. Meth. A 366, 325*331 (1995).

HK 26.3 Tue 18:15 HBR 14: HS 4
Reaction Measurements on 12C in Inverse Kinematics at R3B — ∙Tobias
Jenegger, Roman Gernhäuser, Philipp Klenze, and Lukas Ponnath —

Technische Universität München, Germany

The R
3
B Setup at GSI allows to fully reconstruct nuclear reactions of exotic nu-

clei in inverse kinematics. The commissioning of the CALIFA calorimeter for the

S444 experiment in 2020 opened new doors to investigate the proton-induced-

quasi-free one-nucleon knockout reactions.

The CALIFA calorimeter, with its 2528 CsI scintillator crystals in its final design,

is a key detector for quasi-free-scattering experiments at R
3
B. It allows to detect

both gamma rays from nuclear de-exictation processes as well as light charged

particles, as protons, from knockout reactions with high angular resolution and

precise Doppler correction.

This dedicated detector setup allowed to study single-particle structure of
12
C

via the
12
C(p,2p)

11
B quasi-free scattering channel as well as by measuring the

charge changing and total reaction cross sections of
12
C beam on

12
C and plastic

targets.

We present the analysis of the S444 experiment performed in the FAIR Phase-0

campaign with relativistic
12
C beams at beam energies from 400, 550, 650 and

800 AMeV and discuss the different techniques used for the analysis.

Supported by BMBF 05P21WOFN1 and Excellence Cluster Origins.

HK 26.4 Tue 18:30 HBR 14: HS 4
Measurements of interaction cross-section of carbon isotopes (10,11,12C) at
the FRS — ∙Rinku Prajapat for the BARB- and Super-FRS Experiment-

Collaboration — GSI, Darmstadt, Germany — Saint Mary’s University, Halifax,

Canada
The advancement of production techniques to access unstable nuclei far from the

stability line has resulted in the discovery of many exotic nuclei characterized by

short half-lives and an unusual neutron-to-proton ratio. Such nuclei are of par-

ticular interest in fundamental and applied physics. For instance, measurement

of interaction cross-section (σI ) is essential for the deduction of the interaction

radii and input in treatment planning programs for radiotherapy with heavy-

ions such as
12
C. However, the case of positron emitters (

10,11
C) is of special

interest in ion beam therapy owing to their potential application in range ver-

ification in patients directly. Thus, an experiment has been performed at GSI

Darmstadt to produce and separate the fragments (
10,11

C) of interest using the

in-flight fragment separator and spectrometer FRS. The aim of the experiment

was to measure the interaction and charge-changing cross-sections of
10,11,12

C

nuclei on a carbon interaction target at therapeutically relevant energies. The

measurements were done with the transmission method, which means that the

unreacted part of the beams is being analyzed using the FRSmagnetic spectrom-

eter. In this contribution, the experimental overview, data analysis, together with

the preliminary results will be presented. This work is supported by ERC Ad-

vanced Grant 883425 (BARB) and performed within the Super-FRS Experiment

Collaboration framework of the FAIR Phase-0.

HK 26.5 Tue 18:45 HBR 14: HS 4
Halo-EFT description of one-neutron halo nuclei with core excitation —

∙Live-Palm Kubushishi— Johannes Gutenberg-Universität Mainz, Germany

Halo nuclei are fascinating short-lived nuclear systems found near the driplines.

In standard reaction models, halo nuclei are usually described as an inert core

with one or two weakly bound nucleons. However, some breakup data suggest

that the dynamics of the reaction is influenced by the excitation of the core to

its excited states in a significant way. Halo-EFT has been shown to give a good

description of halo nuclei within reaction models. Accordingly, we extend it to

include core excitation considering a rigid-rotor model of the core. As a study

case, we take the
11
Be which is a typical one-neutron halo nucleus. Its core de-

formation is then treated at the first order of perturbations to include effectively

the 2
+
excited state of

10
Be in the description of

11
Be. We perform a coupled-

channels study of the bound states of
11
Be where the low energy constants are

fitted to reproduce an ab initio calculation. For the ground state, the inclusion

of core excitation allows us to better reproduce the ab initio predictions (wave-
function and phaseshift). In contrast, for the first excited state, core excitation

does not have much influence on the calculations, confirming that this is a shell

model state. This simple few-body model will enable us to study the influence of

core excitation in nuclear reactions. It will also provide a better understanding

of the complicated ab initio results.
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HK 27: Instrumentation VI
Time: Tuesday 17:30–19:00 Location: HBR 19: C 1

Group Report HK 27.1 Tue 17:30 HBR 19: C 1
The PANDA Luminosity Detector — ∙René Hagdorn

1
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1
,
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1
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2
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1
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1
, Roman Klasen

1
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2
, Jinxin Li

1
, Stephan

Maldaner
1
, Christof Motzko

3
, Jannik Petersen

2
, and Gerhard

Reicherz
1
for the PANDA-Collaboration —

1
Ruhr-Universität Bochum —

2
Johannes-Gutenberg-Universität Mainz —

3
Helmholtz-Institut Mainz

The PANDA experiment is primarily focused on hadron spectroscopy. It will be

situated at the FAIR accelerator complex, currently under construction in Darm-

stadt. In order to determine the cross sections of occurring processes a precise

knowledge of the luminosity is crucial. The luminosity will be measured with

the Luminosity Detector. This detector is a tracking detector, which provides

the angular distribution of the tracks of elastically scattered antiprotons at small

scattering angles. This way, a precision of < 5% for the absolute time-integrated

luminosity can be reached.

The detector consists of four layers of silicon pixel sensors (HV-MAPS) which

combine the sensitive detection area and the readout electronics on the same

chip. The sensors are glued to both sides of CVD-diamond carriers andmounted

to amovable holding structure. To prevent disturbances of the primary beam the

whole setup is operated in vacuum, introducing the need of an active cooling

system.

The concept of the luminosity determination at PANDA is explained and the

detector components including the sensor modules, cooling system, vacuum

control, and data acquisition system are presented.

HK 27.2 Tue 18:00 HBR 19: C 1
Simulation and analysis of pixel cluster shapes in the ALPIDE mono-
lithic active pixel sensor — ∙Fabian Königstein for the ALICE Germany-

Collaboration — Physikalisches Institut Heidelberg, Germany

The ALPIDE chip, a CMOS Monolithic Active Pixel Sensor (MAPS), is the key

component of the currently operating ALICE inner tracking system (ITS2). The

ITS2 features good spatial resolution and detection efficiency, excelling at recon-

struction of primary and secondary vertices, as well as detection of low momen-

tum particles. ALPIDE is a digital sensor, meaning that only binary information

is recorded about the passing of a particle: either a pixel records sufficient ion-

ization charge or not. No information about the mass or energy or velocity of

the particle is available. The possibility of involving the ITS2 deeper in particle

identification, improving the overall performance is investigated. In this work I

explore the possibility of using groups of pixels which recorded a hit, a so called

pixel cluster, for rudimentary particle identification. For this, I utilize a simple

theoretical model to simulate the charge diffusion and drift in ALPIDE sensors

and to understand how they affect the pixel cluster properties. The model is

tuned to data recorded during ALPIDE beam test campaigns. Additionally, data

for different particle species is compared to the corresponding simulation result

to verify the simple model.

HK 27.3 Tue 18:15 HBR 19: C 1
Simulations for the MIMOSIS-1 CMOS Monolithic Active Pixel Sensor —

∙Hasan Darwish for the CBM-MVD-Collaboration — Goethe University

Frankfurt
MIMOSIS is a CMOSMonolithic Active Pixel Sensor designed to be used for the

Micro Vertex Detector (MVD) of the future CBM experiment at FAIR in Darm-

stadt. The 50 um thick sensor featuring 1024 x 504 pixels with a pitch of 27 x 30

um will have to combine a spatial resolution of ~ 5 um with a time resolution

of 5 us and provide a peak rate capability of 80 MHz/cm^2. Simulations have

been done for the first prototype, MIMOSIS-1, using Allpix-squared simulation

software. The simulations aim to reproduce the findings obtained in the sensor

beam tests at DESY, COSY and CERN. The simulations as well as the reference

data will be presented. *This work has been supported by BMBF (05P21RFFC2),

HFHF, GSI, HGS-HIRe and Tangerine.

HK 27.4 Tue 18:30 HBR 19: C 1
Shower Shape Studies with EPICAL-2 — ∙Jan Schöngarth — Institut für

Kernphysik, Goethe Universität Frankfurt

The EPICAL-2 detector has been designed and constructed within the endeav-

our to develop a novel electromagnetic calorimeter based on a SiW sampling

design using silicon pixel sensors with binary readout. The R&D is performed

in the context of the proposed Forward Calorimeter upgrade within the CERN-

ALICE experiment and is strongly related to proton CT imaging studies as well

as applicable to future collider projects.

EPICAL-2 consists of alternating W absorber and Si sensor layers employing

the ALPIDE sensor developed for the ALICE-ITS upgrade. It has a total thick-

ness of 20 radiation lengths, an area of 30 mm * 30 mm, and 25 million pixels of

size ∼ 30 * 30 μm2
. EPICAL-2 has been successfully tested with cosmic muons

as well as in test-beam campaigns at DESY and CERN-SPS. Monte Carlo simu-

lations have been performed using Allpix
2
, a generic simulation framework for

semiconductor detectors.

In this talk, an overview of the detector response in data and simu-lation, us-

ing different energy proxies, namely the number of pixel hits, clusters or charged

shower particles per event, is given. In addition, a study of the electromagnetic

shower shape including a 2D-parametrization of lateral density profiles is pre-

sented.

Supported by BMBF and the Helmholtz Association.

HK 27.5 Tue 18:45 HBR 19: C 1
First experimental time-of-flight based proton radiography — ∙Felix
Ulrich-Pur
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4
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5
TUWien, Atominsti-

tut —
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FAIR Facility for Antiproton and Ion Research in Europe GmbH

Low Gain Avalanche Detectors (LGADs) are silicon-based detectors especially

designed for high luminosity environments. Due to their excellent 4D-tracking

properties, LGADs allow single particle tracking with high spatial and time pre-

cision even at high track densities.

One application that could particularly benefit from this high rate capability is

ion computed tomography (iCT), an imaging modality aiming at the improve-

ment of treatment planning quality in ion beam therapy. Building an iCT system

based on LGADs, would not only help to address the rate limitations of current

iCT prototype scanners, but it would also allow to integrate time-of-flight mea-

surements into the imaging process itself, also referred to as TOF-iCT.

In this contribution, we will present our development efforts towards a TOF-

iCT system based on LGADs and show the first experimental TOF-based proton

radiography recorded at MedAustron.

HK 28: Instrumentation VII
Time: Tuesday 17:30–19:00 Location: HBR 19: C 2

Group Report HK 28.1 Tue 17:30 HBR 19: C 2
τSPECT - a magnetic storage bottle for measuring the puzzling free neutron
lifetime— ∙Noah Yazdandoost

1
, Martin Fertl

2
, and Dieter Ries

3
for the

tauSPECT-Collaboration —
1
Department of Chemistry - TRIGA site, Johannes

Gutenberg University Mainz, Mainz, Germany —
2
Institute of Physics, JGU

Mainz, Mainz, Germany —
3
Paul Scherrer Institut, Villigen PSI, Switzerland

The free neutron lifetime holds significance in understanding the production of

light elements in the early universe and in determining the matrix element Vud
within the quark mixing matrix, which can be used to probe the StandardModel

of Particle Physics. Previousmeasurements of the free neutron lifetime using two

distinct methods have yielded incompatible results, emphasizing the need for a

complementary approach.

In response, the τSPECT experiment offers a unique approach to measure the

free neutron lifetime. The spin of neutrons, with kinetic energies in the nano-

electronvolt range, is flipped while filling those neutrons into τSPECT’s storage
volume. The neutrons are confined solely by the magnetic interaction, which

minimizes systematic uncertainties by eliminating interactions between stored

neutrons and wall atoms, providing a more reliable measurement of the neutron

lifetime.

This presentation provides a overview of the τSPECT experiment. It will

showcase data from the commissioning phase conducted at the TRIGA research

reactor in Mainz, followed by the presentation of the latest data obtained after

relocating the experiment to the Paul Scherrer Institute in Switzerland.

HK 28.2 Tue 18:00 HBR 19: C 2
Development of an improved adiabatic spin flipper unit for the neutron life-
time experiment tauspect — ∙Viktoria Ermuth

1
, Martin Fertl

1
, and Di-

eter Ries
2
for the tauSPECT-Collaboration —

1
Institute of Physics, Johannes
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Gutenberg- Universität Mainz, Mainz, Germany—
2
Paul Scherrer Institute, Vil-

ligen PSI, Switzerland

To measure the free neutron lifetime the τSPECT experiment stores ultracold

neutrons (UCN) using magnetic field gradients. High-field-seeking (HFS) neu-

trons can overcome higher magnetic potentials whereby low-field-seeking neu-

trons (LFS) loose kinetic energy when moving to higher magnetic fields. There-

fore, the magnetic trap of τSPECT is filled by flipping the spin of HFS neutrons

transforming them to the LFS state. For the spin flip an adiabatic fast passage

spin flipper unit (SFU) is used which consists of a coil producing a radiofre-

quency field resonant with the neutron spin precession frequency. The radiofre-

quency field is perpendicular to the main magnetic field and the neutron spin

precession frequency is made position dependent by a small magnetic gradient.

With a second SFU UCNs with higher kinetic energies, available in larger num-

bers, can be made storable. In the next generation of this SFU optimisations are

implemented to increase the efficiency of the double spin flip. The optimised de-

sign must combine challenging constraints like little available space, cryogenic

temperatures and ultra high vacuum compatibility.

This talk will show simulations and first tests on possible spin flipper designs

as well as the current status of the development.

HK 28.3 Tue 18:15 HBR 19: C 2
A Multidirectional Magnetic Holding Coil for ELSA — ∙Victroia
Lagerquist and Hartmut Dutz for the CBELSA/TAPS-Collaboration —

University of Bonn

The current physics program at ELSA includes the ability tomeasure either trans-

verse or longitudinal polarization observables through the use of dedicated, sin-

gle purpose, internal magnetic holding coils. However, the process of changing

between these coils requires significant effort and extensive downtime. We pro-

pose a single, combined, multi-directional coil which enables polarization at an

arbitrary angle without the need for a physical configuration change. This com-

bined coil has been optimized to a comparable efficiency and material budget

as each of the original individual coils. I will present the current status of this

ongoing project.

HK 28.4 Tue 18:30 HBR 19: C 2
Commissioning of TARLA Injector Line — Abdullah Burkan

Bereketoglu
2,3

, ∙Kutlu Kagan Sahbaz
1,3

, and Veli Yildiz
3
—

1
Ankara

University, Ankara, Turkey —
2
Middle East Technical University, Ankara,

Turkey —
3
Turkish Accelerator & Radiation Laboratory, Ankara, Turkey

Turkish Accelerator & Radiation Laboratory (TARLA) is a Free Electron Laser

(FEL) facility that is under construction in Ankara, Türkiye. The TARLA elec-

tron linac is composed of a 250 keV thermionic electron gun, an injector line

with two buncher cavities and two cryomodules containing two 1.3 GHz super-

conducting TESLA cavities. The electron bunches generated in the electron gun

are compressed in the injector line first with a subharmonic buncher (260 MHz)

and then with a fundamental bunchar (1.3 GHz) down to 10 ps (σt). The first

cryomodule accelerates the beam up to around 20 MeV. The bunch compressor

located between the two cryomodules compresses the bunch further down to

0.3 ps (σt). After the bunch compressor, the beam is further accelerated up to

40 MeV using the second cryomodule. The 40 MeV electron beam will be used

to produce infrared (IR) laser and bremsstrahlung radiation. The installation of

TARLA injector was completed in October 2023 and the beam commissioning

was performed in December 2023. In this contribution, the result of the injector

beam commissioning will be presented together with the beam dynamics simu-

lations performed for the preparation of the beam tests.

HK 28.5 Tue 18:45 HBR 19: C 2
Ionoacoustic detection of swift heavy ions — ∙Leon Kirsch
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2,4
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Ludwig-Maximilians-Universität München —
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GSI Helmholtzzentrum —
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Technische Universität Darmstadt —

4
Hochschule RheinMain, Rüsselsheim

The characteristics of the ionoacoustic detectors were investigated at the SIS18

synchrotron at GSI using Xe, Pb and U ions of energies up to 1 GeV/u [1].

Microsecond-pulsed ion beams stopped in water generate an ultrasonic pres-

sure pulse, which can be detected by a piezoelectric transducer. The analysis of

the signal in time and frequency domain allows us to locate the initial position

of the ion bunch in 3D space as well as to determine the range and thus the ion

energy to an accuracy of 1 %. Over a wide intensity range, the signal amplitude

has a linear correlation with the beam intensity. Inserting a target into the ion

beam yields precise information on the energy-loss. Combined with their excep-

tional radiation hardness, ionoacoustic detectors hold tremendous potential as

ion beam monitors for upcoming high-energy and high-intensity heavy ion fa-

cilities. In fact, they could even serve as a promising ’second generation’ Faraday

cup.

This work has been supported by GSI as part of the R&D project GSI-

LMASS1821 with the Ludwig-Maximilians-Universität München.

[1] L. Kirsch, et al., Nucl. Instrum. Methods Phys. Res., Sect. A 1057 (2023),

168755

HK 29: Instrumentation VIII
Time: Tuesday 17:30–19:00 Location: HBR 19: C 5a

Group Report HK 29.1 Tue 17:30 HBR 19: C 5a
Further development of the planar GEM detectors for AMBER — ∙Jan
Paschek
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AMBER is a new experiment at CERN’s SPS studying fundamental questions

of hadron physics using high-energy muon, pion, kaon and proton beams. It

successfully concluded its first physics beam time in 2023, yielding valuable in-

put for dark matter searches by measuring the production cross section of an-

tiprotons impinging on helium. This study will be extended in 2024. In 2025,

a first measurement of the proton electric form factor is scheduled, using elas-

tic muon-proton scattering. New large-size planar GEM detectors are essential

for the tracking of particles with small scattering angles. While for the antipro-

ton productionmeasurements, the new detectors will be operated with triggered

readout electronics (APV25), the measurement of the proton form factor re-

quires the application of a self-triggering chip (VMM3a). Extensive tests were

performed on the noise performance with both readout variants. A full proto-

type detector read out by 48 VMM3a chips was tested in a pilot run in 2023. Also

other new features of the new detectors are being studied. This presentation aims

to provide a comprehensive overview of AMBER’s new GEM detectors.

HK 29.2 Tue 18:00 HBR 19: C 5a
Characterization of a prototype GEM detector with VMM3a readout at AM-
BER— ∙PascalHenkel
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The AMBER experiment is a new fixed-target experiment at CERN’s M2-

beamline which started data taking in 2023 and intends to answer fundamental

questions in the field of hadron physics. One important experiment in phase-1 of

AMBER is the measurement of the proton charge radius by muon-proton elastic

scattering. GEM detectors will be used to reconstruct scattered-muon trajecto-

ries and momenta. The experimental setup requires a continuously streaming

readout of all detectors. Current plans are to use a readout system based on the

VMM3a ASIC as GEM frontend chip, featuring a continuous self-triggered data

aquisition.

In September 2023, data were taken under realistic AMBER beam conditions

using a prototype large-size triple-GEM detector with continuous VMM3a read-

out. In this contribution, wewill present the ongoing data analysis aiming at find-

ing a stable working point of the detector fulfilling the requirements of the ex-

periment. This involves characterizing the detector in terms of efficiency, signal-

to-noise ratio, position and time resolution.

Group Report HK 29.3 Tue 18:15 HBR 19: C 5a
Production status of the CBM Transition Radiation Detector — ∙Philipp
Kähler for the CBM-Collaboration — Institut für Kernphysik, Universität

Münster
The Transition Radiation Detector (TRD) in the CBM experiment at FAIR will

provide electron identification, enabling the study of the hot and dense medium

created in heavy-ion collisions via themeasurement of di-electrons at intermedi-

ate masses. Furthermore, the TRD will serve as an intermediate tracking station

and, moreover, augments the identification of light nuclei for the hypernuclei

programme of CBM.

We report on the production process of the high-rate multi-wire proportional

chambers for the TRD, which has been started with a first batch of 32 MWPCs

with outer dimensions of 960 mm x 960 mm, each equipped with 3 456 read-out

channels on the segmented cathode pad-plane. The complete TRD will feature

216 MWPCs with 329 728 channels in total. First-of-series test results will be

shown and discussed.

This work is supported by BMBF grants 05P21RFFC1 and 05P21PMFC1.
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HK 29.4 Tue 18:45 HBR 19: C 5a
Commissioning of the First Gas System Line for the CBM-TRD— ∙Fidorra
Felix for the CBM-Collaboration — Institut für Kernphysik, Münster

The Compressed Baryonic Matter (CBM) experiment is a fixed target heavy-ion

experiment which is currently under construction at FAIR, GSI Darmstadt. It

will explore the QCD phase diagram at high net-baryon densities. The Transi-

tion Radiation Detector (TRD) of the CBM experiment is based on Multi Wire

Proportional Chambers (MWPCs) filled with Xe/CO2 85:15 as detector gas. This

talk reports on the commissioning of the first regulated line of the gas system for

the CBM-TRD. During operation, the gas flow through the chambers has to be

regulated such that the relative pressure in the detector volume stays within -

0/+1 mbar. To ensure the gas quality, also continuous monitoring of O2, CO2

and H2O content will be included. A part of the gas system, as, e.g., the main

regulation valves, the circulation pump and the PLC layer will be located in a

service level above the experiment. The first gas line, including already the final

tube lengths has been set up in the laboratories in Münster for characterisation

of, e.g., the timing characteristics of the pressure control and for commission-

ing. This talk will be about the concept, the construction, the operation status of

the gas system and a tightness measurement of the first final TRD MWPC. This

work is supported by BMBF grant 05P21PMFC1.

HK 30: Structure and Dynamics of Nuclei VII
Time: Tuesday 17:30–19:15 Location: HBR 19: C 5b

Group Report HK 30.1 Tue 17:30 HBR 19: C 5b
Absolute electromagnetic transition rates in semi-magic N = 50 isotones as
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Single-j calculations for ( j)n configurations with n = 3,..,2j+1 can be performed

using a semi-empirical approach, provided that the energies and absolute elec-

tromagnetic transition rates are known for the two-particle (hole) nucleus. This

approach was already successfully applied in the case of protons in the (πh9/2)
3

nucleus
211At [1]. At the Cologne Tandem Accelerator of the Institute for Nu-

clear Physics we have tested these relations by measuring lifetimes of excited

states in the (πд9/2)
n
isotones with N = 50. We started the studies in the two-

proton nucleus
92Mo where the previously unknown B(E2:4

+
1 → 2

+
1 ) value, was

measured with high precision using the electronic γ − γ fast timing technique

[2]. Subsequently we applied the same technique in
93Tc and 94Ru [3]. Work

supported by DFG Grant JO391/18-1.

[1] V. Karayonchev, et al., Phys. Rev. C 106, 044321 (2022). [2] M. Ley, L.

Knafla, J. Jolie, A. Esmaylzadeh, A. Harter, A. Blazhev, C. Fransen, A. Pfeil, J.-M.

Regis, P. Van Isacker, accepted for publication in Phys. Rev. C (2023). [3] M.

Ley, et al., to be submitted to Phys. Rev. C.

HK 30.2 Tue 18:00 HBR 19: C 5b
Coulomb excitation of 124Te: persisting seniority structure in the 6+1 level —
∙Martha Reece
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A new research program at the Australian Heavy Ion Accelerator Facility is

examining the nature of near-spherical nuclei using Coulomb-excitation mea-

surements. To facilitate these measurements, a new silicon photodiode parti-

cle detector system has been developed and integrated into the CAESAR array

of Compton-suppressed γ-ray detectors. The first experiments studied
124

Te,

a nucleus that lies in a transitional region between single-particle and collec-

tive behaviour just beyond the Z = 50 proton shell. The value B(E2; 6+1 →
4
+
1 ) = 25(7) W.u. was measured for the first time in this nucleus; this is

significantly below the collective limits of the previously proposed spherical-

vibrator and triaxial-rotor models. The experimental results are compared to

shell-model calculations for
120−128

Te, which show remarkable agreement for the

known B(E2; 6+1 → 4
+
1 ) values. It appears that, despite approaching mid-shell,

124
Te retains single-particle structure in the 6

+
1 level. This is in contrast to other

B(E2) values in 124
Te, and neighboring

120,122
Te, in which collectivity becomes

enhanced as more neutrons are removed.

HK 30.3 Tue 18:15 HBR 19: C 5b
Shell-Model calculations for masses and β-decay half-lives near N = 50 —

∙Zafar Iftikhar
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stadt, D-64298 Darmstadt, Germany —
3
FATA University, FR Kohat 26100,

Khyber Pakhtunkhwa, Pakistan—
4
Helmholtz Forschungsakademie Hessen für

FAIR, GSI Helmholtzzentrum für Schwerionenforschung, D-64291 Darmstadt,
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The doubly magic
78
Ni was recently investigated at RIBF, revealing competing

spherical and deformed configurations. Due to limited experimental data in this

neutron-rich region, one has to rely on theoretical calculations for masses and

β-decay half-lives. We perform shell-model calculations for β-decay half-lives

with p f − sd д model space for protons and neutrons (required by the unnatu-

ral parity states and Gamow-Teller transitions). We use an effective interaction

adjusted to reproduce the experimental data around
78
Ni and themeasured half-

lives. We also report the calculated S2n for the isotopic chains of Z=22−30 with
N = 40 − 52.

ZI is supported by FATA University, Pakistan. GMP is supported by Deutsche

Forschungsgemeinschaft- Project-ID 279384907 SFB1245. RM is supported by

SFB1245.

HK 30.4 Tue 18:30 HBR 19: C 5b
Lifetime measurements of excited states in the doubly magic nucleus 40Ca
using the Doppler-Shift-Attenuation-Method — ∙Timon Sültenfuss, Max-

imilian Droste, Peter Reiter, Anna Bohn, Ramona Burggraf, Hannah

Kleis, and Sarah Prill— Institute for Nuclear Physics, University of Cologne

Lifetimes of excited states in the doubly magic nucleus
40
Ca were measured at

the FN tandem accelerator of the University of Cologne. Excited states were

populated using a
40
Ca(p, p’ γ) reaction at a beam energy of 15 MeV. The detec-

tor array SONIC@HORUS, consisting of 12 silicon and 14 HPGe detectors, was

used to detect scattered protons and emitted γ-rays in coincidence. Lifetimes of

yrast states in
40
Ca have been determined using the Doppler-Shift-Attenuation

Method. To perform a lineshape analysis the APCAD code [1] was employed.

The resulting new lifetimes reduce the experimental uncertainty significantly

with respect to the evaluated lifetimes. Comparison of the new lifetime values

with shell-model calculations will be discussed.

[1] C. Stahl et al., Comput. Phys. Commun. 214 (2017) 174-198

HK 30.5 Tue 18:45 HBR 19: C 5b
Lifetime measurement in 214Rn applying the Fast-Timing method —

∙Martin von Tresckow for the IFIN-HH-214Rn-Collaboration — Institut für

Kernphysik, TU Darmstadt
214

Rn is in the vicinity of the
208

Pb closed core and different theoretical calcu-

lations are recently published in this region, based on the independent particle

model or taking into account short-range nucleon-nucleon correlations, such as

α-clustering. α-clustering may have an important role in the description of the

structure of
214

Rn due to our results in the isotope with two protons less,
212

Po,

[Ma. vonTresckow et al., PLB 821, 136624 (2021)] and the large α-decaywidth of
the ground state of

214
Rn. However the experimental transition strengths of the

low lying yrast-states aren’t well known and a comparison to theory predictions

is not conclusive. Therefore, we performed in June 2023 a fusion-evaporation ex-

periment to investigate excited states of
214

Rn and determine the lifetimes apply-

ing the Fast-Timing method. The experiment was performed at the ROSPHERE

γ-ray detector array at IFIN-HH in Magurele, Romania.

I will present the current state of the lifetime analysis.

This work is financially supported by EUROLABS and by BMBF under Verbund-

projekt 05P2021 (ErUM-FSP T07) via grant 05P21RDFN1.

HK 30.6 Tue 19:00 HBR 19: C 5b
Gamma-ray spectroscopy of the neutron-rich 55,57,59Sc isotopes — ∙R.
Zidarova
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—
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3
Center for Nuclear Study,
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4
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Experimental data have shown that far from the valley of stability new magic

numbers can emerge and the traditional ones can disappear. In particular, two

new magic numbers at N=32 and N=34 have been suggested in the vicinity of

Z=20 based on γ-ray spectroscopy and mass measurements in Ar, Ca and Ti iso-

topes. In order to assess the impact of a single valence proton outside of the Z=20

shell on the shell-evolution mechanism in this region, it is necessary to study

the neutron-rich Sc isotopes around, and even beyond, neutron number N=34.
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Investigation of exotic nuclei in this region was the goal of the third SEASTAR

campaign at RIKEN-RIBF. Neutron-rich isotopes in the vicinity of
53
Kwere pro-

duced by fragmentation of a primary
70
Zn beam on a

9
Be target. Known and

new γ-ray transitions of the isotope 55
Sc were observed and γ-rays from 57,59

Sc

were identified for the first time. γ-ray spectra together with proposal for level

schemes will be presented and compared to calculations in the framework of the

SPDF-MU shell model.

Supported by BMBF under Grant No. 05P21RDFN9.

HK 31: Nuclear Astrophysics II
Time: Tuesday 17:30–19:00 Location: HBR 19: C 103

Group Report HK 31.1 Tue 17:30 HBR 19: C 103
Quark-hadron phase transition in neutron star cooling — ∙Melissa

Mendes
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, Jan-Erik Christian
3
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4
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Technische Universität

Darmstadt, Germany —
2
ExtreMe Matter Institute EMMI, GSI Helmholtzzen-
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Universität Hamburg,
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4
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5
McGill University, Canada

—
6
Goethe-Universität, Frankfurt, Germany

The study of neutron stars has proved complex, both from a theoretical point of

view as well as from an observational one. Nonetheless, major advances have

been achieved lately with research initiatives, such as NICER and LIGO, which

provided relevant constraints to the nuclear equation of state (EOS) with astro-

nomical observations. We give a brief overview of the state-of-the-art data con-

straints to the neutron star EOS and introduce the possibility of constraining

these EOS even further with neutron star temperature measurements. We claim

that investigating the cooling of already cold neutron stars is crucial for a bet-

ter understanding of the nuclear EOS, in particular regarding the existence of

a possible quark-hadron phase transition. In this talk, we describe the cooling

signature of a quark phase in neutron star temperature evolution considering

quark-hadron hybrid equations of state with a first-order phase transition. We

compare our calculations with current neutron star luminosity data and obtain

estimates for phase transition density. MM funded by the ERCGrant Agreement

No. 101020842.

HK 31.2 Tue 18:00 HBR 19: C 103
Generating ultra compact boson stars with modified scalar potentials —

∙Sarah Louisa Pitz and Jürgen Schaffner-Bielich — Goethe Universität,

Frankfurt am Main, Deutschland

The properties of self-interacting boson stars with different scalar potentials go-

ing beyond the commonly used ϕ4 ansatz are studied. The scalar potential is

extended to different values of the exponent n of the form V ∝ ϕn. Two stabil-

ity mechanism for boson stars are introduced, the first being a mass term and

the second one a vacuum term. In this talk analytic scale-invariant expressions

for these two classes of equations of state are presented. The resulting properties

of the boson star configurations differ considerably from previous calculations.

The maximal compactness can reach extremely high values going to the limit of

causality Cmax = 0.354 asymptotically for n → ∞. The maximal compactnesses

exceed previously calculated values of Cmax = 0.16 for the standard ϕ4-theory
and Cmax = 0.21 for vector-like interactions and is in line with previous results

for solitonic boson stars. Hence, boson stars even described by a simple mod-

ified scalar potential in the form of V ∝ ϕn can be ultra compact black hole

mimickers where the photon ring is located outside the radius of the star.

HK 31.3 Tue 18:15 HBR 19: C 103
Hyperons in binary neutron star mergers — ∙Hristijan Kochankovski
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The coalescence of a neutron star binary system is an ideal situation for studying

extremely dense and hot matter. It is possible that exotic species like hyperons

exist in these extreme conditions. In this talk, I will discuss how the appearance

of hyperons affects the equation of state and, in turn, what kind of signatures they

can leave in the observables that are measured from astrophysical phenomena. I

will pay close attention to the signatures originating from the thermal behavior

of hyperons in matter. The thermal pressure significantly decreases when hyper-

ons are present. As a result, in comparison to purely nucleonic EoS models, this

effect causes a characteristic increase of the dominant postmerger gravitational-

wave frequency by as much as 150 Hz.

HK 31.4 Tue 18:30 HBR 19: C 103
Nuclear Matter Equation of State from Delta-full Chiral Interactions
— ∙Yannick Dietz
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—
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Technische Universität Darmstadt, Department of Physics
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We report results for infinite homogeneous nuclear matter calculations for the

energy per particle and pressure at zero and finite temperature using Delta-full

interactions based on chiral effective field theory. Our computations are carried

out in many-body perturbation theory, where we include nucleon-nucleon and

three-nucleon forces up to third order. Our results at zero temperature are con-

sistent with previous studies of the equation of state based on Delta-less chiral

potentials and lead to an improved convergence of uncertainty of the energy per

particle.

This work was supported by the Deutsche Forschungsgemeinschaft (DFG,

German Research Foundation) - Project-ID 279384907 - SFB 1245.

HK 31.5 Tue 18:45 HBR 19: C 103
γ-ray angular distribution of the 2H(p, γ)3He reaction studied at Felsenkeller
lab — ∙Till Lossin
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INFN Sezione di Padova, Italy—
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The
2
H(p, γ)3He reaction is one of the main destruction channels of deuterium

(
2
H) during Big Bang Nucleosynthesis (BBN) and sensitively affects the primor-

dial
2
H abundance found at the end of BBN. Its cross section has recently been

measured precisely at LUNA, using a large detector at 90
∘
angle. Here, we re-

port on preliminary data from a measurement of the γ-ray angular distribution
of this reaction in the proton beam energy range 300-1200 keV. The experiment

has been carried out at the Felsenkeller 5MV shallow-underground accelerator

lab in Dresden. The preliminary data are compared with ab initio calculated an-

gular distributions.

HK 32: Heavy-Ion Collisions and QCD Phases VI
Time: Tuesday 17:30–19:00 Location: HBR 62: EG 03

Group Report HK 32.1 Tue 17:30 HBR 62: EG 03
Non-perturbative insights into the spectral properties of QCD within
the chiral crossover region — ∙Peter Lowdon

1
, Owe Philipsen

1
, Olaf

Kaczmarek
2
, Dibyendu Bala

2
, and Tristan Ueding

2
—

1
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Determining the type of excitations that can exist in a thermal medium is key

to understanding how hadronic matter behaves at extreme temperatures. Here

I report on a recent approach which utilises the non-perturbative constraints

imposed by causality. By analysing finite-temperature lattice QCD data for spa-

tial correlators of pseudo-scalar mesons comprised of light-light, light-strange,

and strange-strange quarks, we find evidence for the existence of distinct low-

energy stable particle-like excitations, so-called thermoparticles. These excita-

tions are shown to be present around the chiral crossover region, and correspond

to the collisionally-broadened vacuum ground states, which for the light-light

and light-strange channels are the pion and kaon. Overall, these findings sug-

gest that at high temperatures light pseudo-scalar mesons in QCD still have a

bound-state-like structure.
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HK 32.2 Tue 18:00 HBR 62: EG 03
Spectral Reconstruction with Gaussian Process Regression — ∙Jonas
Turnwald

1
, Julian M. Urban

2,3
, and Nicolas Wink

1
—

1
Institut für Kern-

physik, Technische Universität Darmstadt —
2
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3
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telligence and Fundamental Interactions

In order to understand the dynamics of QCD, knowledge about non-

perturbative real-time correlation functions is necessary. These correlation func-

tions can be accessed by reconstructing the spectral function from Euclidean

data. Since this is an ill-conditioned problem, sophisticated techniques are nec-

essary to ensure reliable results.

In this talk, we will present a method facilitating Gaussian Process regression

for reconstructing spectral functions. Additionally, we will introduce a Python

package that allows for an immediate implementation of this method for differ-

ent linear inverse problems.

As an illustration, we present the reconstruction of different spectral functions

and compute the thermal photon rate of the quark-gluon plasma.

HK 32.3 Tue 18:15 HBR 62: EG 03
Heavy-quark distribution function via a Maximum Entropy approach —

∙Federica Capellino
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Heavy quarks (i.e. charm and beauty) are powerful tools to characterize the

quark-gluon plasma (QGP) produced in heavy-ion collisions. They are initially

produced out of kinetic equilibrium via hard partonic scattering processes. In

this work, we first show that a fluid-dynamic approach can be applied to study

the dynamics of charm quarks in the QGP and describe their relaxation towards

kinetic equilibrium. Furthermore, we propose a description of the heavy-quark

distribution function out of equilibrium via a Maximum Entropy method. This

approach relies on the assumption that the distribution function maximizes a

functional of the entropy current in any reference frame and does not require

the distribution function to be close to local kinetic equilibrium. This description

can be used to construct the momentum distribution of heavy-flavor hadrons at

freeze-out, including consistently the impact of out-of-equilibrium corrections

on the freeze-out surface.

This work is funded via the DFG ISOQUANT Collaborative Research Center

(SFB 1225).

HK 32.4 Tue 18:30 HBR 62: EG 03
Ω

0
c production in pp collisions at s = 13 TeV with ALICE — ∙Tiantian

Cheng for the ALICE Germany-Collaboration — GSI Helmholtzzentrum für

Schwerionenforschung, Darmstadt, Germany—Central China Normal Univer-

sity, Wuhan, China

Recent measurements of the production of charm hadrons at midrapidity in pp

collisions ats = 5.02 and 13 TeV showed that baryon-to-meson yield ratios are

significantly larger than those measured in e
+
e
−
collisions for different charm-

baryon species. These observations suggest that the charm fragmentation frac-

tions are not universal and that the baryon-to-meson ratios depend on the col-

lision systems.

Currently, a significant limitation to measurements of strange-charm baryon

Ω
0
c production is the absence of precise branching ratio (BR) measurements.

In this talk, the new measurement of the inclusive pT-differential cross sec-

tion times branching ratio of the Ω
0
c baryon measured in the decay channels

Ω
0
c → Ω

−
e
+e andΩ

0
c → Ω

−π+
in pp collisions ats = 13 TeVwill be reported,

together with the fraction BR(Ω0
c → Ω

−
e
+e)/BR(Ω

0
c → Ω

−π+). The final result

will be compared with theoretical calculations and experimental measurements

from other Collaborations.

HK 32.5 Tue 18:45 HBR 62: EG 03
Charmquark thermalization in the quark gluonplasma atRHIC— ∙Rossana
Facen for the ALICE Germany-Collaboration— Physikalisches Institut Univer-

sität Heidelberg

Hadrons containing heavy quarks, i.e. charm or beauty, are unique probes to

study the properties of the hot and dense QCD medium produced in heavy-

ion collisions, the quark-gluon plasma (QGP). Due to their large masses, heavy

quarks are produced at the initial stage of the collision, almost exclusively via

hard partonic scattering processes. Therefore, they experience the full collision

history propagating through the QCD medium and interacting with its con-

stituents. These interactions may lead heavy quarks to thermalize within the

QGP.While various evidences supporting the thermalization of charm quarks at

the LHC have been collected in recent years, the thermalization process highly

depends on the colliding system and energy. In this study we focus on the pos-

sible thermalization of charm quarks at RHIC in Au-Au collisions at a center-

of-mass energy of sNN = 200GeV. The local thermalization of charm quarks

is examined using a fluid-dynamic approach, describing charm quarks as part

of the QGP medium itself. The output of our analysis is then compared to the

available experimental results of STAR collaboration. This work is funded via

the DFG ISOQUANT Collaborative Research Center (SFB 1225).

HK 33: Heavy-Ion Collisions and QCD Phases VII
Time: Tuesday 17:30–19:00 Location: HBR 62: EG 05

Group Report HK 33.1 Tue 17:30 HBR 62: EG 05
Production and fluctuation of protons and light nuclear clusters in Ag+Ag
reactions measured by HADES — ∙Marvin Nabroth for the HADES-

Collaboration — Goethe-Universität, Frankfurt, Germany

The HADES (High-Acceptance-Dielectron-Spectrometer) experiment at

SIS18/GSI measures the reaction products from heavy-ion collisions at kinetic

beam energies around 1A GeV. This allows probing the QCD phase diagram at

high net-baryon densities and moderate temperatures. The matter formed in

such collisions is believed to reach pressures and temperatures as they are ex-

pected to occur in binary neutron star mergers. This group report presents the

reconstructed phase space distributions of protons and light nuclei in Ag+Ag

collisions at sNN = 2.55 GeV . Furthermore, the focus is put on the anal-

ysis of the event-by-event proton (free and bound) multiplicity fluctuations.

Covered are techniques for fluctuations analyses based on a Bayesian ansatz

(Identity Mehtod), as well as various unfolding methods, employed to account

for particle reconstruction inefficiencies. Moreover, the dynamical fluctuations

are distorted by the fluctuations of the system size. Hence, a correction pro-

cedure that circumvents contributions from the system size fluctuations is also

discussed. Higher-order cumulants of net-baryon number distribution are of

particular interest as they are sensitive to the vicinity of a phase transition and

the potential critical endpoint.

This work has been supported by BMBF (05P21RFFC2), GSI F&E and HFHF.

HK 33.2 Tue 18:00 HBR 62: EG 05
Modeling charged-particle spectra of pp collisions with deep neural networks
— ∙MariaA. Calmon Behling— Institut für Kernphysik, Goethe-Universität

Frankfurt
During the data-taking campaigns Run 1 andRun 2 of the LargeHadronCollider

(LHC), the ALICE collaboration collected a large amount of proton-proton (pp)

collisions across a variety of center-of-mass energies (s ). This extensive dataset

is well suited to study the energy dependence of particle production. Deep neu-

ral networks (DNNs) provide a powerful regression tool to capture underlying

multidimensional correlations inherent in the data. In this contribution, DNNs

are used to parameterize recent ALICE measurements of charged-particle mul-

tiplicity (Nch) distributions and transverse momentum (pT) spectra. These ob-

servables are predicted bymeans of an ensemblemethod, extrapolating themea-

surements towards higher Nch and pT values as well as to unmeasured s from

0.5 to 100 TeV. We demonstrate that the predicted pT spectra can serve as a

reference for future heavy-ion measurements, e.g. the O–O campaign planned

in LHC Run 3, where no dedicated pp data-taking at the same s is currently

foreseen.

Supported by BMBF and the Helmholtz Association.

HK 33.3 Tue 18:15 HBR 62: EG 05
Determining centrality in heavy-ion collisions measured with HADES - A
method suitable to compare experimental data and model predictions —

∙Simon Spies for the HADES-Collaboration — Goethe-Universität Frankfurt
Centrality is a very important concept for the classification of heavy-ion colli-

sions as it is closely correlated to the amount of nucleons participating in the

reaction and therefore the size of the emitting particle source. While in trans-

port models the centrality is perfectly determined by the impact parameter, in

experimental data one has to rely on observables like amounts of tracks or de-

tector hits in combination with models to estimate the centrality. Therefore, the

centrality classes estimated for experimental data are blurred compared to the

actual centrality classes, which results in systematic differences when comparing

experimental data with model predictions.

In this contribution we compare the emission of protons and light nuclei from

Au+Au collisions atsNN = 2.42 GeV andAg+Ag collisions atsNN = 2.55 GeV

measured by HADES to state-of-the art transport model predictions. Therefore,

we apply a newly developedmethod to reproduce the centrality classes estimated

for experimental data in models to eliminate potential systematic differences

from the definition of the centrality class estimation.

This work has been supported by BMBF (05P21RFFC2), GSI, HFHF and the

State of Hesse within the Research Cluster ELEMENTS (Project ID 500/10.006).
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HK 33.4 Tue 18:30 HBR 62: EG 05
Measurement of Net-Proton Fluctuations in Pb-Pb Collisions with ALICE—

∙Ilya Fokin for the ALICE Germany-Collaboration — Physikalisches Institut,

Heidelberg

Fluctuations of conserved charges, such as the baryon number, are a unique tool

to study the phase diagram of strongly interactingmatter. Cumulants of distribu-

tions of conserved charges in heavy-ion collisions can be related to the equation

of state in lattice QCD (LQCD) and thus make the calculations from first prin-

ciple accessible in the experiment. Recent results from LQCD suggest that in

strong magnetic fields, fluctuations of the baryon number might be increased.

In this talk, measurements of the second-order cumulant of the (anti-)proton

and net-proton number in Pb–Pb collisions with the ALICE detector at the LHC

are presented. Themoments of the net-proton number, which are used as a proxy

for the baryon number, are calculated using the Identity Method to avoid the

problem of misidentification. The new results cover a larger momentum accep-

tance and the centrality range than previous ALICEmeasurements of net-proton

fluctuations.

HK 33.5 Tue 18:45 HBR 62: EG 05
Neutral pion production in p+p collisions at 1.58 GeV beam energy with the
HADES experiment — ∙Lena Marie Albohn for the HADES-Collaboration

— Justus-Liebig-Universität Gießen

In February 2022 p+p collisions with a kinetic beam energy of 1.58 GeV were

recorded with the HADES (High Acceptance DiElectron Spectrometer) exper-

iment at the GSI Helmholtzzentrum für Schwerionenforschung in Darmstadt,

Germany. This measurement is important for providing a p+p reference for the

Ag+Ag collisions taken at the same energy in 2019. Dielectrons do not interact

strongly and are therefore excellent probes for the hot dense phase of particle

collisions. The background of the dielectron spectra at low invariant masses is

dominated by Dalitz decays of pions and other neutral mesons. Hence the objec-

tive of this work is to calculate the multiplicity of neutral pions in p+p collisions

through their decay into two photons detected in the electromagnetic calorime-

ter. The calculation of this multiplicity is done via a multidifferential analysis of

the invariant mass spectra of photon pairs, dependent on transverse momentum

and rapidity.

HK 34: Heavy-Ion Collisions and QCD Phases VIII
Time: Tuesday 17:30–19:00 Location: HBR 62: EG 18

Group Report HK 34.1 Tue 17:30 HBR 62: EG 18
Real-time methods for critical dynamics — Mattis Harhoff

3
, Frederic

Klette
3
, PatrickNiekamp

1
, ∙Johannes Roth1

, Sören Schlichting
3
, Leon

Sieke
1
, Lorenz von Smekal

1,2
, and Yunxin Ye

3
—

1
Institut für Theoretis-

che Physik, Justus-Liebig-Universität, 35392 Giessen, Germany —
2
Helmholtz

Research Academy Hesse for FAIR (HFHF), Campus Giessen —
3
Fakultät für

Physik, Universität Bielefeld, 33615 Bielefeld, Germany

In this group report, I will give an overview on the non-perturbative real-time

methods we use to study the universal critical dynamics relevant for the chiral

transition and the QCD critical point, following our general goal of bringing the

phenomenology of heavy-ion collisions closer to the theory of the QCD phase

diagram. In addition to the corresponding static universality classes, the rel-

evant universal dynamics is believed to be given by that of a four-component

Heisenberg antiferromagnet (Model G, in the classification by Halperin and Ho-

henberg) and of a single-component fluid (Model H). Our main calculational

methods are the functional renormalization group, both directly formulated on

the Schwinger-Keldysh contour or analytically continued from Euclidean space-

time, and ab-initio classical-statistical lattice simulations. I will show how our

calculated real-time observables such as spectral functions can be used to gain

insight into the universal dynamics of QCDmatter close to a second-order phase

transition.

HK 34.2 Tue 18:00 HBR 62: EG 18
Dynamic critical behavior of the chiral phase transition from the real-time
functional renormalization group — ∙Yunxin Ye

1
, Johannes Roth

2
, So-

eren Schlichting
1
, and Lorenz von Smekal

2
—

1
Universitaet Bielefeld, D-

33615 Bielefeld, Germany —
2
Justus-Liebig-Universitaet, Heinrich-Buff-Ring

16, 35392 Gießen, Germany

In the chiral limit the complicated many-body dynamics around the second-

order chiral phase transition of two-flavour QCD can be understood by appeal-

ing to universality. We present a novel formulation of the real-time functional

renormalization group that describes the stochastic hydrodynamic equations of

motion for systems in the same dynamic universality class, which corresponds to

Model G in the Halperin-Hohenberg classification. Our approach preserves all

relevant symmetries of such systems with reversible mode couplings. We show

that the calculations indeed produce the non-trivial value z = d/2 for the dy-

namic critical exponent, where d is the number of spatial dimensions. From the

momentum and temperature dependence of the diffusion coefficient of the con-

served charge densities, we extracted the dimensionless universal scaling func-

tion.

HK 34.3 Tue 18:15 HBR 62: EG 18
Dynamic critical behavior of the O(4) chiral transition — ∙Frederic
Klette

1
, Sören Schlichting

1
, and Lorenz von Smekal

2
—

1
Bielefeld Uni-

versity, Bielefeld, Germany —
2
Justus Liebig University, Gießen, Germany

Evidence suggest that in the chiral limit, the QCD phase transition becomes a

second order phasetransition in the Op4q universality class. Since real world

QCD is not too far from the chiral limit, it is thus interesting to explore the con-

sequences for static and dynamic correlation functions. Since, in the vicinity

of the critical point, the physics is governed by universal scaling exponents and

scaling functions, we can exploit this universality to address this question. We

employ classical-statistical realtime simulations to extract the dynamic critical

behavior of an O(4) linear sigma model in the static and dynamic universality

class of QCD in the chiral limit. By comparing results for the dynamics with and

without a conversed energy and O(4) charges, we can realize the Model A and

Model G dynamic universality classes in the classification scheme of Halperin

and Hohenberg, for which we compute the dynamic critical exponent z of and

further extract the relevant dynamic scaling functions for the spectral function

of the order parameter. Furthermore, we explore the intricacies of the dynam-

ics of the charges in model G, focusing on the difference in the diffusive be-

haviour between vector and axial components, caused by the coupling between

axial charges and the O(3) symmetric pion components of the order parameter

field.

HK 34.4 Tue 18:30 HBR 62: EG 18
Bayesian inference of quark-gluon plasma transport coefficients from trans-
verse momentum spectra and flow observables — ∙Rafet Kavak for the

ALICE Germany-Collaboration — GSI Helmholtzzentrum für Schwerionen-

forschung GmbH, Darmstadt, Deutschland

Heavy-ion collisions provide a window into the properties of the quark-gluon

plasma (QGP), a state of matter in which quarks and gluons are deconfined. Un-

derstanding the collective properties of the QGP is possible by comparing mod-

els of heavy-ion collisions to experimental measurements of the distribution of

particles produced at the end of the collisions. Bayesian inference provides a rig-

orous statistical framework to constrain the properties of nuclear matter by sys-

tematically comparingmodels andmeasurements. In this talk, our latest analysis

of the experimental data for transverse momentum spectra and flow observables

of identified charged hadrons in Pb-Pb and Xe-Xe collisions at the LHC will be

presented. Our Bayesian framework is used to constrain transport coefficients of

the QGP, such as shear and bulk viscosities, initialization time, and kinetic and

chemical freezeout temperatures.

This work is funded via the DFG ISOQUANT Collaborative Research Center

(SFB 1225).

HK 34.5 Tue 18:45 HBR 62: EG 18
Description of pT spectra of pions, kaons and protons in pp, p*Pb, and Pb*Pb
collisions at the LHC with Pythia— ∙Tim Stellhorn and Anton Andronic

— Institut für Kernphysik, Universität Münster

PYTHIA is a general-purpose Monte-Carlo event generator which is broadly

used to generate high-energetic pp, p-Pb, and Pb-Pb collision events. In this

study, pT spectra resulting from PYTHIA simulations are compared with data

from the ALICE experiment at CERN. A particular focus is placed on QGP-like

effects such as collective flow which is schematically modelled in PYTHIA via

the string shoving mechanism. This model extends the Lund string model by in-

troducing a transverse effect in string interactions in densely populated regions

of phase space.

A comparison shows that the MC-generated pT spectra resulting from pp col-

lisions reproduce the ones measured in ALICE within ±30% depending on pT
and particle species. With the string shoving model, the data-model comparison

is partially improved but not consistently over pT and particle species. A possi-

ble reason for this is an increased multiplicity due to the generation of excitation

gluons in string interactions. One should note, that PYTHIA does not include a

consistent tune for the string shoving model yet.
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HK 35: Hadron Structure and Spectroscopy V
Time: Tuesday 17:30–19:00 Location: HBR 62: EG 19

Group Report HK 35.1 Tue 17:30 HBR 62: EG 19
The study of unconventional baryon structure in the light quark sector with
the BGOOD experiment — ∙Thomas Jude for the BGOOD-Collaboration —

Physikalisches Institut, Universität Bonn

The existence of exotic multi-quark states beyond the conventional valence three

quark and quark-antiquark systems has been unambiguously confirmed in the

heavy quark sectors and equivalent structures may be evidenced in the light, uds
sector. The BGOOD photoproduction experiment at ELSA is ideal to study spa-

tially extended, molecular-like structure whichmaymanifest in reactionmecha-

nisms. BGOOD is comprised of a central calorimeter for neutral mesonmomen-

tum reconstruction and complemented by a magnetic spectrometer in forward

directions for charged particle identification.

Our published results in the strangeness sector may suggest a dominant role

of meson-baryon dynamics which has an equivalence to the PC states in the

charmed sector. This includes structure in K0
Σ
0
and K+(Λ(1405) → π0

Σ
0)

photoproduction at the K∗Y thresholds.

In the non-strange baryon-baryon sector, coherent meson photoproduction

off the deuteron enables access to proposed dibaryon states, including the re-

cently discovered d∗(2380). Our measured differential cross sections at forward

angles challenge conventional descriptions of coherent photoproduction, which

should be suppressed due to the large momentum transferred to the deuteron.

Supported by DFG projects 388979758/405882627 and the European Union’s

Horizon 2020 programme, grant 824093.

HK 35.2 Tue 18:00 HBR 62: EG 19
Search for stable sexaquarks at the LHCb experiment — ∙Ellinor Eckstein

—HISKP, Bonn University

One of the most prominent questions in the astrophysics and particle physics

communities is the nature of dark matter (DM).

This talk will give an introduction to the sexaquark (S), a hypothetical particle
with uuddss quark content, first proposed by Glennys R. Farrar. In contrast to

the so called H-dibaryon, sharing the same quark content, the S is assumed to

be a tightly bound state. Its unique symmetry structure implies strong binding,

thus, a state so low in mass that it is stable on cosmological scales could be pos-

sible. Experimental searches to date are not able to rule out such a long lived

state. In addition to the S being an excellent DM candidate, it could also shed

some light into the (д − 2) muon puzzle. As a missing hadronic final state in R
measurements, it would narrow the gap between standard model prediction and

the experimental value of the anomalous magnetic moment of the muon.

The various predictions regarding requirements the S has to fulfil to be eligible
as DM candidate as well as constraints on S DM from astronomical observations

and particle physics experiments will be discussed. Further, discovery strategies

of the S at the LHCb experiment will be explored, with emphasis on its produc-

tion in heavy flavoured baryon decays.

HK 35.3 Tue 18:15 HBR 62: EG 19
Hyperon-production in proton-proton collisions at 4.5 GeV with HADES—

∙Snehankit Pattnaik
1
, Johan Messchendorp

1
, and James Ritman

1,2
for

the HADES-Collaboration —
1
GSI, Darmstadt, Germany —

2
Ruhr-Universität

Bochum, Germany

This work presents a preliminary analysis of the Λ + K0
S + p + π+

final state in

proton-proton scattering using data collected at T = 4.5 GeV with HADES at

GSI in Darmstadt, Germany. The production of hyperons is of particular inter-

est since it provides information about the role of N* resonances in strangeness

production in NN interactions. Furthermore, this study could be relevant in de-

scribing the dynamics of high-density matter such as that located at the core of

neutron stars.

This talk will introduce some of the data-driven analysis procedures that have

been developed to select the final-state of interest. In particular, a kinematic fitter

has been used to efficiently select the signal for this exclusive state. Additionally,

the efficiency-corrected Dalitz plot will be discussed.

HK 35.4 Tue 18:30 HBR 62: EG 19
Investigation of the coherent γd → 3π0d photoproduction for hints
of dibaryon states — ∙Richard Volk for the BGOOD-Collaboration —

Physikalisches Institut, Universität Bonn

The existence of dibaryon states beyond the deuteron was proposed shortly af-

ter the development of the quark model. The recently discovered d∗(2380) in
the non-strange sector is a candidate and can possibly be accessed via coherent

meson photoproduction off a deuteron, such as γd → 2π0d or γd → 3π0d.
The γd → 3π0d channel was measured using the BGOOD photoproduction

experiment at ELSA. BGOOD is comprised of a central calorimeter for neutral

particle reconstruction and complemented by a magnetic spectrometer in for-

ward directions for charged particle identification.

The γd → 3π0d coherent reaction could be sensitive to intermediate isovector

& isoscalar dibaryon candidates. If present, thismay bemost apparent at forward

angles where conventional coherent reaction mechanisms are suppressed due to

the large momentum transfer to the deuteron. Using data from BGOOD the re-

action is reconstructed using identification techniques for the deuteron in the

forward spectrometer and π0
decays in the central calorimeter.

Supported by DFG projects 388979758/405882627 and the European Union’s

Horizon 2020 programme, grant 824093.

HK 35.5 Tue 18:45 HBR 62: EG 19
Photoproduction of Σ+K0 off the proton with the CBELSA/TAPS experiment
— ∙Nicolas Kolanus for the CBELSA/TAPS-Collaboration — Helmholtz-

Institut für Strahlen- und Kernphysik, Universität Bonn, Nussallee 14-16, 53115

Bonn
TheCBELSA/TAPS experiment is especially well suited tomeasure photons from

neutral meson decays to study N∗
- and Δ

∗
-resonances which are created via

photoproduction. By looking at triple neutral pion photoproduction it is also

possible to investigate the kaon-hyperon final state, Σ
+K0

. Data in the strange

sector is of specific interest not only to investigate strange decays of non-strange

baryons but also for coupled-channel partial wave analyses used to extract the

resonances from the data.

Investigating the photoproduction of Σ
+K0

poses some challenges since its

cross section is significantly lower than the cross section for many non-strange

final states while the number of particles to bemeasured is relatively high. As the

particles containing strangeness are detected in the p3π0
-final state, the signal

of interest needs to be carefully separated from the background of other triple

neutral pion events.

This talk will focus on the selection of γp → Σ
+K0 → p3π0

events and dis-

cuss preliminary results on the differential cross section as well as on polarisation

observables.

HK 36: Focus Session II: Emergence of Collectivity in Few-Body Hadron Systems
Time: Wednesday 14:00–15:30 Location: HBR 14: HS 1

Invited Talk HK 36.1 Wed 14:00 HBR 14: HS 1
Hydrodynamic attractors and transport in small systems — ∙Aleksas
Mazeliauskas— Institut für Theoretische Physik, Universität Heidelberg, Hei-

delberg, Germany

The emergence of a hydrodynamic attractor–a universal far-from-equilibrium

fluid behaviour–is one of the dominant explanations for the success of hydrody-

namic models in heavy-ion collisions [1]. QCD kinetic simulations have shown

rapid thermalisation of Quark-Gluon Plasma and the applicability of hydrody-

namic descriptions at times of 1fm/c in heavy-ion collisions. However, very simi-

lar computations indicate that in smaller proton-proton collisions hydrodynam-

ics is inapplicable [2]. This poses the fundamental question on the origins of

observed collectivity in few-body systems. Ultracold quantum gas experiments

provide unique access to precisely investigate the applicability of different hydro-

dynamic frameworks in mesoscopic systems [3,4]. In this talk, I will discuss the

status and prospects of testing different interpretations of collectivity using utra-

cold gas experiments andwhat these systems can tell us about few-body hadronic

collisions.

1. J. Berges, M.P. Heller, A. Mazeliauskas and R. Venugopalan, Rev. Mod. Phys.

93 (2021) 035003

2. V.E. Ambrus, S. Schlichting, C. Werthmann, Phys.Rev.Lett. 130 (2023) 15,

152301

3. S. Floerchinger, G. Giacalone, L.H. Heyen, L. Tharwat, Phys.Rev.C 105 (2022)

4, 044908

4. S. Brandstetter, P. Lunt et al., arXiv:2308.09699v1 (2023)

Invited Talk HK 36.2 Wed 14:30 HBR 14: HS 1
Multi-particle correlations: from hot-and-dense quark-gluon matter to an
ultracold-and-dilute system with few atoms — ∙Ilya Selyuzhenkov — GSI,

Darmstadt
Multi-particle azimuthal correlations proved to be a powerful tool to study the

hydrodynamic flow of the quark-gluon matter created in heavy-ion collisions
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and probe the collective behaviour in proton-proton interactions. Recently az-

imuthal correlations were used to search for collectivity in an even smaller

hadronic system created in the ep and e+e- interactions. Experiments with ul-

tracold atoms also revealed collective behaviour in a macroscopic system, and

recently for a system with only a few atoms. These experiments have unique

control over initial conditions and access to the time evolution, which opens a

possibility to apply the existing correlation techniques to the cold-atom data and

develop new observables, which could be later applied in heavy-ion experiments.

In this talk, after a brief introduction to the multi-particle azimuthal corre-

lation techniques, the recent results for different hadronic collisions will be re-

viewed. A feasibility study of the two-particle correlations and the first appli-

cation of the heavy-ion flow measurement techniques to extract time evolution

of the spatial eccentricity and the elliptic flow in a system of 5+5 lithium atoms

imaged at different expansion times will also be presented. An outlook towards

the multi-differential analysis of the time evolution of the short- and long-range

correlations to obtain new insights about collective phenomena and the equation

of state for a few-body system will be discussed.

Invited Talk HK 36.3 Wed 15:00 HBR 14: HS 1
Observing the emergence of elliptic flow— ∙Sandra Brandstetter, Philipp

Lunt, Carl Heintze, Maciej Galka, Keerthan Subramanian, Marvin

Holten, Philipp Preiss, and Selim Jochim — Physikalisches Institut, Uni-

versität Heidelberg

Elliptic flow, the redistribution of energy between axes during the expansion due

to anisotropic pressure gradients, is considered a signature of hydrodynamics. It

has been observed in systems ranging from ultracold quantum gases (1) to heavy

ion collisions (2), where surprisingly small systems show elliptic flow. Our cold

atom experiment opens up a new pathway to study elliptic flow in few body sys-

tems with an unprecedented control over its microscopic parameters.

We start by deterministically preparing a small number of ultracold fermionic

Li6 in the ground state of an elliptically-shaped optical trap and study the dy-

namics of the system after release from the trap at different interaction strengths

and particle numbers (3). Owing to our experimental ability to measure both

momentum- and real- space density with single particle resolution we observe

the redistribution of momenta as well as the inversion of the aspect ratio over

time. Additionally, we observe a formation of pairs as the system expands. In

the near future, this will allow us to study the connection between the formation

of pairs, entanglement and the emergence of collectivity in few body systems.

(1)K. M. OHara et al. Science 298.5601 (2002)

(2)Braun-Munzinger, P., Stachel, J. Nature 448, 302-309 (2007)

(3)S. Brandstetter, P. Lunt et al. arXiv: 2308.09699v1 (2023)

HK 37: Nuclear Astrophysics III
Time: Wednesday 15:45–17:15 Location: HBR 14: HS 1

Group Report HK 37.1 Wed 15:45 HBR 14: HS 1
Cross-section measurements at the HORUS γ-ray spectrometer and the
Cologne Clover Counting setup— ∙MartinMüller, FelixHeim, Benedikt

Machliner, Svenja Wilden, Pina Wüstenberg, and Andreas Zilges —

University of Cologne, Institute for Nuclear Physics, Germany

The detailed modeling of nucleosynthesis networks requires a vast amount of in-

formation on nuclear properties that is not available from experiments. Instead,

theoretical calculations are required to predict quantities like masses, lifetimes,

and reaction cross sections far away from stability [1]. Tomake these calculations

reliable, theoretical models have to be thoroughly tested and adjusted to experi-

mental data. In order to provide high precision data, especially on the proton rich

side of the nuclear chart relevant to the astrophysical γ process, the University

of Cologne operates the HORUS γ-ray spectrometer for in-beam spectroscopy

and the Cologne Clover Counting setup for activation experiments [2]. While

the latter method is limited by the lifetime of the reaction products, a technique

using decay chains can be applied. Time resolved decay curves enable the dis-

entanglement of cross sections associated with the production of a nucleus in

its ground state and a metastable state. Combining in-beam and activation ex-

periments opens up a broad range of reactions to investigation through which

theoretical models can be constrained. Supported by the DFG (ZI 510/8-2).

[1] M. Arnould et al., Prog. Part. Nucl. Phys. 112 (2020) 103766.
[2] F. Heim et al., Nucl. Instrum. Methods A 966 (2020) 163854.

HK 37.2 Wed 16:15 HBR 14: HS 1
Target tests for 12C + 12C fusion studies underground— ∙AnnikaWiller

1,2
,
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1
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1
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3
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Junker
3
, Eliana Masha

1
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4
, Konrad Schmidt

1
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Turkat
2
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1,2
, and Kai Zuber

2
—

1
Helmholtz-Zentrum Dresden-

Rossendorf (HZDR) —
2
TU Dresden —

3
INFN Laboratori Nazionali del Gran

Sasso, Italy —
4
Università degli studi di Padova and INFN Sezione di Padova,

Italy

The
12
C(

12
C,p)23Na and 12

C(
12
C,α)20Ne fusion reactions play an important role

in explosive carbon burning, including in cosmologically important supernovae

of type Ia. The cross section of these reactions is poorly constrained at ener-

gies of astrophysical interest. Their precise measurement is a major aim of the

LUNA-MV 3.5 MV underground accelerator in Gran Sasso, Italy that was of-

ficially opened for scientific use in 2023. Here, we report on data from a test

irradiation carried out at the Felsenkeller 5 MV underground ion accelerator in

Dresden. We test the stability of solid carbon targets under intensive carbon

ion beam in a dedicated, watercooled setup and check for beam-induced γ-ray
background.

HK 37.3 Wed 16:30 HBR 14: HS 1
Advanced data analysis techniques for the 12C(α, α) reaction —

∙Alessandro Salice
1
, David Werner

1
, Peter Reiter

1
, Konrad

Arnswald
1
, Maximilian Droste

1
, Pavel Golubev

2
, Rouven Hirsch

1
,

HannahKleis
1
, NikolasKönigstein

1
, DirkRudolph

2
, TimoBiesenbach

1
,

Joe Roob
1
, Madalina Ravar

1,3
, and Luis Sarmiento

2
—

1
University of

Cologne, Institute for Nuclear Physics, Cologne —
2
Lund University, Depart-

ment of Physics, Lund, Sweden —
3
TU Darmstadt, Institute of Nuclear Physics,

Darmstadt

In order to resolve and understand the inner structure of
12
C and its produc-

tion during stellar nucleosynthesis, the decay properties of
12
C’s excited 0

+
2 state,

the so called Hoyle state, are studied. Excited states in
12
C are populated via

12
C(α,α) reactions at 27 MeV beam energy at the FN-tandem accelerator at the

University of Cologne. A set of 18 highly-segmented Double Sided Silicon Strip

Detectors (DSSSD) of the Lund-York-Cologne-Calorimeter enabled a huge solid

angle coverage with high angular resolution. Data analysis of a high statistics ex-

periment required best center-of-mass energy resolution and high angular res-

olution for momentum reconstruction. For this purpose in-beam calibrations

of the DSSSDs were performed on a pixel level. Beam-spot tracking, dead layer

corrections and a precise detector position determination of individual DSSSDs

were mandatory for best detector performance. Examples for improvements

concerning Q value, position of the reaction plane, angular correlations and the

final Dalitz plot of three α decay will be presented.

HK 37.4 Wed 16:45 HBR 14: HS 1
Jet thickness measurements at the Felsenkeller windowless gas target system
— ∙Maxim Hilz

1,2
, Daniel Bemmerer

1
, Axel Boeltzig

1
, Sören Göhler

1
,

Eliana Masha
1
, Konrad Schmidt

1
, Steffen Turkat

2
, Anup Yadav

1,2
, and

Kai Zuber
2
—

1
Helmholtz-Zentrum Dresden-Rossendorf (HZDR) —

2
TU

Dresden
For low-energy nuclear astrophysics cross section measurements, in addition to

low background and high ion beam intensity, stable and high-purity target as-

semblies are needed. A windowless gas target including a wall-like gas jet is cur-

rently undergoing ex situ commissioning for the Felsenkeller underground ion

accelerator. The contribution will report on gas thickness measurements using

the α energy loss technique for various gas nozzles and nozzle inlet pressures. De

Laval type nozzles gave wall thicknesses of a few times 10
17

cm
−2
. Tests using

interferometric techniques will be reported on, as well.

HK 37.5 Wed 17:00 HBR 14: HS 1
Towards high resolution simulations of the ejecta of neutron star merg-
ers — ∙Christian Schwebler

1,2
, Gabriel Martínez-Pinedo

1,2,3
, Andreas

Bauswein
1
, and Oliver Just

1
—

1
GSI Helmholtzzentrum für Schwerio-

nenforschung, Planckstraße 1, 64289 Darmstadt, Germany —
2
Institut für

Kernphysik (Theoriezentrum), Fachbereich Physik, Technische Universität

Darmstadt, Schlossgartenstraße 2, 64289 Darmstadt, Germany —
3
Helmholtz

Forschungsakademie Hessen für FAIR, GSI Helmholtzzentrum für Schwerio-

nenforschung, Planckstraße 1, 64291 Darmstadt, Germany

Binary neutron star mergers (BNS) are currently the most promising sites for r-

process nucleosynthesis. To determine the nucleosynthesis yields and confront

simulations to kilonova observations it is fundamental to have an accurate de-

scription of the ejecta properties. Typical hydrodynamical simulations cover the

timescales tens of milliseconds after merger and suffer from limited resolution

particularly in the ejecta. In order to evolve the ejecta for a longer time and

improve their resolution, we have implemented in our smoothed-particle hy-

drodynamics code (SPH) an equation of state extended to low densities and a
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particle splitting technique that increases the effective resolution in the ejecta.

Several tests of the implementation will be presented.

This project is supported and funded by the European Research Council(ERC)

under the European Union‘s Horizon research and innovation programme (ERC

Advanced Grant KILONOVA No. 885281, ERC Grant HEAVYMETAL No.

101071865)

HK 38: Structure and Dynamics of Nuclei VIII
Time: Wednesday 15:45–17:15 Location: HBR 14: HS 4

Group Report HK 38.1 Wed 15:45 HBR 14: HS 4
R3BDevelopments towards the FAIREarly Science campaign— ∙Lukas Pon-
nath for the R3B-Collaboration — Technische Universität Darmstadt
The R3B (Reactions with Relativistic Radioactive ion Beams) experiment, as

a major instrumentation of the NUSTAR collaboration at the research facility

FAIR in Darmstadt, is designed to tackle a wide range of fundamental ques-

tions in modern nuclear physics. The large geometric acceptance, the bending

power of its superconducting magnet GLAD, and its versatile high-resolution

detector components allow for kinematically complete studies of reactions with

high-energy radioactive beams.

This presentation includes an introduction to the experiment and its key com-

ponents and will give an overview of various experiments recently performed

during the FAIR Phase-0 campaign. Most recent developments will outline the

strategy to run the first NUSTAR experiments in the early science program using

the FAIR Super-FRS facility.

The project was supported by the BMBF via Project No. 05P21RDFN2 &

05P21WOFN1, theHelmholtz Research AcademyHessen for FAIR, and the GSI-

TU Darmstadt cooperation agreement.

HK 38.2 Wed 16:15 HBR 14: HS 4
PRISMA analysis of heavy Ne isotopes — ∙Floris Drent for the LNL EXP

015-Collaboration — GSI Helmholtzzentrum für Schwerionenforschung

In 1975, mass measurements on sodium isotopes
30,31,32

Na showed a signifi-

cant difference between the measured mass excess and the calculated mass ex-

cess using various nuclei models. This was the first voyage towards discovering

a phenomenon in nuclear physics called the Island of Inversion. The Island of

Inversion is a group of nuclei at N = 20 shell closure whereby the ground states

are characterised by particle-hole configurations with excitations across the shell

gap. These configurations are counterintuitive compared to naively filling the

shell as expected. Such configurations also give rise to intruder states which are

also present in the nuclei surrounding the Island. Investigating these intruder

states can give information on the borders of the Island. In april 2023, a
22
Ne

upon
238

U beam experiment was performed to perform spectroscopy and life-

time measurements on
23,24,25

He using AGATA+PRISMA. This was also a pilot

experiment to get familiar with using PRISMA for light ions and to prepare for

future experiments using
28
Mg and

30
Si beams. In this presentation, I will give

an overview of the
22
Ne-experiment, discuss the modification we apply to the

PRISMA analysis procedure regarding the light ions and give an outlook of the
28
Mg-beam experiment.

HK 38.3 Wed 16:30 HBR 14: HS 4
Projectile fragmentation cross-sections of 1 GeV/u 208Pb on 9Be measured
at the FRS — ∙Suraj Kumar Singh for the S450-Collaboration — GSI

Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, Germany —

Justus-Liebig-Universität Gießen, Germany

Studies of nuclei far from the valley of stability are of interest because they pro-

vide insight into nuclear reactions and nuclear structure relevant for various

fields of physics ranging from fundamental physics, nuclear astrophysics up to

applications in medicine. Therefore, it is important to produce and study such

exotic nuclides at the edges of stability to get an inside of their sometimes new

or unexpected properties. The rate and yield estimates for studies of the exotic

isotopes are based on their production cross-sections. As calculations are diffi-

cult, production cross-section measurements are the first step towards research

with isotopes far away from the valley of stability and the knowledge of accurate

production cross-sections is essential for each proposal for new experiments. In

this contribution, the evaluation and first results of production cross-sections of

exotic nuclei in the vicinity of isotones with “magic number” N=126, produced

in fragmentation of a 1 GeV/u
208

Pb beam on a
9
Be target and separated in-flight

at fragment separator FRS at GSI, will be presented.

HK 38.4 Wed 16:45 HBR 14: HS 4
Investigation of low-lying states in 214Po and 214Bi— ∙Arwin Esmaylzadeh

1
,

Mario Ley
1
, Vasil Karayonchev

2
, Lukas Knafla

1
, Andreas Harter

1
,

Franziskus von Spee
1
, Christoph Fransen

1
, AndreyBlazhev

1
, Jan Jolie

1
,

and Casper-David Lakenbrink
1
—

1
Universität zu Köln, Institut für Kern-

physik —
2
Argonne National Laboratory

Lifetimes of low-energy excited states in even-even nuclei in the region around

and above
208

Pb are difficult to measure, because most of the nuclei in this re-

gion cannot be populated by fusion evaporation reactions. Therefore, a seven-

day measurement of the standard
226

Ra source was performed at the HORUS

spectrometer equipped with eight HPGe and six LaBr detectors. In this mea-

surement, the lifetimes 2
+
1 , 4

+
1 , 3

−
1 , 2

+
2 , 0

+
2 , 2

+
5
214

Po and the 1
−
state in

214
Bi were

determined employing the fast-timing method. Furthermore, upper limits for

the 2
+
3 and 1

+
1 states in

214
Po and for the (0

−
1 , 1

−
1 ) state in

214
Bi were obtained.

The lifetimes and upper limits were used to calculated transition strengths to ex-

plain structural phenomena in these nuclei. The transition strengths were also

compared to shell model calculations using the appraisal of Kuo-Herling inter-

action [1]

[1] E. K. Warburton and B. A. Brown, Phys. Rev. C 43, 602 (1991)

HK 38.5 Wed 17:00 HBR 14: HS 4
Test of the prolate-oblate transition: the 2+1 lifetime of 190W — E. Sahin

1,2,3
,

∙V. Werner
1,3

, A.K. Mistry
1,2,3

, M. Rudigier
1
, K. Nomura

4
, J. Jolie

5
, N.

Pietralla
1
, and P.H. Regan

6,7
for the S452-Collaboration —

1
TU Darmstadt

—
2
GSI—

3
HFHF Darmstadt —

4
Hokkaido U, Japan—

5
UCologne—

6
U Sur-

rey, UK —
7
NPL, UK

The region of isotopes toward the doubly-magic
208

Pb has been discussed as a

candidate region to observe the (phase) transition from prolate to oblate struc-

tures.
190

W has been identified as an isotope for potentially being close to the

transition point (e.g., Refs. [1-3]), having a maximal γ-soft structure. Within

the DESPEC, FAIR Phase-0 experiment S452
190

W in its isomeric state has been

implanted into the AIDA active stopper, surrounded by the FATIMA array and

complementary EUROBALL Cluster detectors. The lifetime of its first excited

2
+
state has been determined through a fast-timing analysis and is brought into

context by comparison to an EDF-IBM model approach [4].

[1] J. Jolie and A. Linnemann, Phys. Rev. C 68, 031301 (2003).
[2] P.J.R. Mason et al., Phys. Rev. C 88, 044301 (2013).
[3] N. Alkhomashi et al., Phys. Rev. C 80, 064308 (2009).
[4] K. Nomura et al., Phys. Rev. C 83, 054303 (2011).

HK 39: Instrumentation IX
Time: Wednesday 15:45–17:15 Location: HBR 19: C 1

Group Report HK 39.1 Wed 15:45 HBR 19: C 1
Advancements and application of Monolithic Active Pixel Sensors (MAPS)
for future tracking detectors using the example of theALICE ITS3— ∙Pascal
Becht for the ALICEGermany-Collaboration—Physikalisches Institut Univer-

sität Heidelberg

This talk provides an insight in cutting-edge developments of Monolithic Ac-

tive Pixel Sensors (MAPS) and the potential for their application in future track-

ing detectors. Offering mechanical flexibility and a low power consumption in

combination with a high detection efficiency and good position resolution, these

CMOS pixel sensors pave the way for novel detector concepts. A prominent ex-

ample is the planned truly cylindrical, bent-silicon tracker (ITS3) for the AL-

ICE experiment in LHC Run 4. Featuring wafer-scale, stitched sensors, the ITS3

pushes the limits in terms of detection performance while dramatically reducing

the material budget.

Starting from the basic detector concepts, via the characterisation of small-

scale pixel sensor prototypes produced in 65 nmCMOS technology node, to first

results of large-area (1.4 cm x 26 cm) stitched sensors, milestones of the ITS3 de-

velopment are presented. Here, the focus will be on the radiation hardness and

the power consumption of the prototypes as well as in-beam characterisation of

wafer-scale sensors. Furthermore, a perspective for MAPS being used for mate-

rial budget imaging or the measurement of the proton interaction cross section

is given.
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HK 39.2 Wed 16:15 HBR 19: C 1
An Improved Integration and Reparation Technique for the CBM MVD*
— ∙FranzMatejcek for the CBM-MVD-Collaboration — Goethe-Universität

Frankfurt
The Micro Vertex Detector (MVD) of the Compressed Baryonic Matter Experi-

ment (CBM) will consist of four planar stations, each built of four independent

quadrants, that will be equippedwith dedicatedCMOSpixel sensors (MIMOSIS)

and will operate in vacuum. Each detector plane will feature a material budget

x/X0 ranging between 0.3 and 0.5%. The sensors will be glued onto 380 μm
thick TPG (Thermal Pyrolytic Graphite) carriers that provide the necessary me-

chanical stiffness and a high thermal conductivity in the geometrical acceptance

to cool the sensors below 0
∘
C. The sensor will then be wire-bonded to dedicated

flex cables connecting the front end electronics which will be mounted on a heat

sink sitting outside the acceptance. The integration is mechanically challeng-

ing as the sensors have to be glued and bonded on both sides of the carrier to

maximize the acceptance.

This contribution will present an improved integration technique that is based

on laser-hatched pockets in the carrier rather than dedicated jigs. The hatches

allow for a simple placement of the thinned sensors with very high precision and

great alignment of front- and back-side using laser-cut fiducial marks. Using the

same technique even allows to rework single sensors on modules to significantly

improve on the integration yield.

*This work has been supported by BMBF (05P21RFFC2), GSI and Eurizon.

HK 39.3 Wed 16:30 HBR 19: C 1
Characterizing Cluster Behavior and Alignment Strategies in Cylindrical
MAPS Detectors for ALICE at the LHC— ∙Berkin Ulukutlu— Technische

Universität München, Munich, Germany

The ALICE experiment at CERN is upgrading its Inner Tracking System (ITS)

to ITS3, replacing tracking layers with wafer-scale, cylindrically bent MAPS

chips. This innovation significantly reduces material, enhancing vertexing res-

olution. Extensive R&D addresses challenges with this unique geometry. The

ITS3, a miniature telescope with five bent ALPIDE chips, underwent testing at

the Bronowice Cyclotron Center. This experiment assessed bent detectors with

80, 120, and 200 MeV protons, investigating cluster size response from highly

ionizing particles. Alignment strategies, including novel machine learning ap-

proaches, were extensively investigated. The aligned detector achieved a vertex-

ing resolution near 50 micrometers, nearing the lower limit due to scattering

effects. The research was funded by the DFG Sachmittel FA 898/5-1

HK 39.4 Wed 16:45 HBR 19: C 1
Cooling studies for the Outer Barrel of ALICE3 — ∙Laszlo Varga for the

ALICE Germany-Collaboration — Technische Universität München, Munich,

Germany

In the upcoming ALICE3 experiment a completely new large area tracker fully

based on MAPS technology will be installed. The largest area will be covered by

the Outer Tracker (OT) which consists of four large barrels around mid rapidity

and discs in forward and backward direction. The barrel part will be built from a

stave structure approximating a cylindrical geometry. The layout of these staves

and especially the cooling of 33 square meters of active surface will have a strong

influence on the total design of the device. In this contribution, possible cooling

methods for the OT barrel layers will be discussed. Large scale simulations have

been carried out using the COMSOL Multiphysics finite element tool. We will

discuss different concepts which have to balance strict constraints in tempera-

ture, material budget and complexity of the integration.

This research was supported by the Excellence Cluster ORIGINS funded by the

Deutsche Forschungsgemeinschaft (DFG, German Research Foundation) under

Germany’s Excellence Strategy EXC-2094-390783311 and Bundesministerium

für Bildung und Forschung, BMBF-05P21WOCA1 ALICE.

HK 39.5 Wed 17:00 HBR 19: C 1
Development of a Dummy Chip for the ALICE 3 Outer Tracker — ∙Lars
Döpper

1,2
, Malte Grönbeck

1,2
, Philip Hauer

1,2
, and Bernhard Ketzer

1,2

for the ALICEGermany-Collaboration—
1
Helmholtz-Institut für Strahlen- und

Kernphysik, Universität Bonn—
2
Forschungs- und TechnologiezentrumDetek-

torphysik, Universität Bonn

The ALICE Collaboration currently plans a complete overhaul of the whole ex-

periment for LS4 called ALICE 3. In this new setup tracking of charged particles

will be done by a full pixel detector based on 65 nm MAPS technology.

The unprecedented estimated active area of around 60m
2
calls for newproduc-

tion approaches in collaboration with partners from industry, as it is not feasible

to test and produce the necessary amounts of sensors in the involved institutes

alone. In order to test different gluing and bonding processes and also evaluate

various cooling approaches we plan to design and produce a simple dummy chip

at Bonn. This chip has the same dimensions as the final sensor chip and is able

to generate a realistic heat profile, which can be used to test the effectiveness of

various cooling solutions.

In this talk, we will present design considerations for the dummy chip, their

implementation, and discuss the production at the FTD. In addition, we will re-

port on our plans for industrialization of module production.

HK 40: Instrumentation X
Time: Wednesday 15:45–17:15 Location: HBR 19: C 2

HK 40.1 Wed 15:45 HBR 19: C 2
Magnetic field performance of recent 2-inchMCP-PMTs— ∙SteffenKrauss,

Merlin Böhm, Mirijam Götz, Katja Gumbert, Albert Lehmann, and

DanielMiehling— FAU Erlangen

The PANDA experiment at FAIR will employ two Cherenkov detectors of the

DIRC-type for pion/kaon separation. Since the focal planes of both DIRC de-

tectors are located in a ≳1 Tesla B-field, Microchannel-Plate Photomultipliers

(MCP-PMTs) are the only viable option to detect the generated Cherenkov pho-

tons. Their magnetic field performance is a key feature of the MCP-PMTs and

was investigated at conditions similar to those of the later experiment. MCP-

PMTs from Photonis with 10 micrometer pores and an anode layout with 8x8

and 3x100 pixels were compared.

An important characteristic is the gain behavior as a function of the B-field

strength and direction. But also the effect of the B-field on the electron trajecto-

ries inside the PMT need to be studied. This includes the focussing and spatial

displacements of the charge cloud which lead to geometric shifts (e.g. Lorentz)

of its center of gravity. The effects of electron focussing and shift were measured

and compared to dedicated simulations.

In addition, afterpulses were studied as a function of the B-field strength by

analyzing measurements with a CAEN digitizer (and a TRB/PADIWADAQ sys-

tem).

- Funded by BMBF and GSI -

HK 40.2 Wed 16:00 HBR 19: C 2
Performance of the latest series productionMCP-PMTs for thePANDABarrel
DIRC — ∙Katja Gumbert, Merlin Böhm, Mirijam Götz, Steffen Krauss,

Albert Lehmann, and Daniel Miehling for the PANDA-Collaboration —

Physikalisches Institut, Universität Erlangen-Nürnberg

The PANDA detector at FAIR will use two DIRC detectors for particle identifica-

tion through Cherenkov light. Given the placement of the photosensors within

magnetic fields of ⪆ 1 Tesla, the designated sensors are Microchannel-Plate Pho-

tomultipliers (MCP-PMTs). The Barrel DIRC, which surrounds the beam line

and the interaction point, will apply 128 MCP-PMTs of the type XP85112-S-BA

manufactured by Photonis. These sensors have an active area of 2x2 inch
2
with

an 8x8 anode pixel configuration and two MCPs with a pore diameter of 10 μm.

155 MCP-PMTs of this type have been ordered and are subject to a quality con-

trol process in Erlangen before deployment in PANDA. This process includes

among other measures test measurements of both the quantum and the collec-

tion efficiency, gain distribution analysis as well as measurements of the time

resolution, the dark count rate, the afterpulse probability and the rate capability.

The start of series production of these sensors led to new challenges and revealed

new effects that require thorough analysis. The first >30 sensors have arrived in

Erlangen and faced the quality control. The perfomance results obtained with

the latest tubes will be presented in this talk. Furthermore, an update on the life-

time performance of the latest MCP-PMTs will be shown. - Funded by BMBF

and GSI -

HK 40.3 Wed 16:15 HBR 19: C 2
Development of microchannel plate detectors for ion identifi- cation for
slowed down beams at FAIR with minimal interac- tion with the beam —

∙Dennis Bittner
1
, Gereon Hackenberg

1
, Micheal Weinert

1
, Micheal

Armstrong
2
, and Jan Jolie

1
—

1
University of Cologne, Institute for Nuclear

Physics, Germany —
2
GSI, Darmstadt, Germany

At FAIR/GSI ion beams have energies of hundreds of MeV/u. To per- form

Coulomb excitation experiments the beam will be slowed down with a thick De-

grader. Secondary reactions and scattering within the degrader result in a beam

containing many secondary reaction products and a wide angular spread. For

the experiments it is crucial to know the position, velocity, and direction of the

single ions. The approach is to place two foil-MCP (micro channel plate) detec-

tors with delay lines for position sensitivity in front of the experiment. The ions

passing the foils generate secondary electrons, which are accelerated towards

the MCP. Due to the great distance between the foil and the MCP, permanent

magnets are used to force the electrons on circular trajecto- ries. This increases

the resolution of the detectors. This talk discusses the ongoing development fo-
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cusing on the positional resolution and sig- nal quality with a
32
S Beam at the

IKP Cologne. Support by BMBF is acknowledged under ErUM Verbundprojekt

05P2021 (ErUM"-FSP T07) grant 05P21PKFN1.

HK 40.4 Wed 16:30 HBR 19: C 2
Characterization and trigger systemof a SiPM-basedRICHcamera prototype
— ∙Jesús PeñaRodríguez for the CBM-Collaboration—BergischeUniversität

Wuppertal, Wuppertal, Germany

Ring Imaging Cherenkov detectors are moving towards new photodetection

technologies to explore more accurate timing, spatial and amplitude resolu-

tions. Silicon photomultipliers (SiPMs) can play such a role, traditionally played

by vacuum-based photomultiplier tubes. SiPMs measure light intensities down

to single photon-level with picosecond timing percision. Their photodetection

efficiency surpasses those of traditional vacuum-based photomultiplier tubes,

reaching up to 50% (even 60% in Near Ultra-Violet). The main SiPM drawbacks

are temperature dependency and high dark count rates. In this talk, we present

the noise characterization (dark count, afterpulse and crosstalk) and temperature

dependency of three different SiPMs. In addition, we analyze the performance

of the coincidence-based trigger system of a 4 x 4 SiPM matrix.

*Work supported by BMBF 05P21PXFC1, ”Netzwerke 2021”, an initiative of

the Ministry of Culture and Science of the State of Northrhine Westphalia, and

GSI.

HK 40.5 Wed 16:45 HBR 19: C 2
Noise anaylsis of Silicon photomultipliers∗ — ∙Jan Hendrik Lietz for the

CBM-Collaboration — Bergische Universität Wuppertal

Silicon-Photomultiplier sensors (SIPMs) have evolved over the last years, pro-

viding large photon detection efficiency (up to 60%), good spacial fill factor, and

excellent timing precision (down to picosecond level). In the form of pixelated

arrays (MPPC-SiPMs) they are also potentially interesting for spatially resolved

single photon counting inRing imagingCherenkov detectors. However, the large

and strongly temperature dependent dark count rate (DCR) poses severe chal-

lenges for single photon detection, in particular if combinedwith a self-triggered,

free-streaming readout concept as it is being implemented for the CBM RICH

detector at the future FAIR facility.

As a first step towards a possible future upgrade of the CBM RICH photon

detector using SiPMs we have started to evaluate several sensors from different

vendors. In this talk we will discuss first measurement results on the DCR and

cross talk at different operating temperatures and for different bias voltages.
∗
Work supported by "Netzwerke 2021", an initiative of theMinistry of Culture

and Science of the State of Northrhine Westphalia.

HK 40.6 Wed 17:00 HBR 19: C 2
A normalization detector for the neutron lifetime experiment τSPECT —

∙Martin Engler
1
, Martin Fertl

2
, and Dieter Ries

3
for the tauSPECT-

Collaboration —
1
Department of Chemistry, Johannes Gutenberg University

Mainz, Mainz, Germany—
2
Institute of Physics, Johannes Gutenberg University

Mainz, Mainz, Germany —
3
Paul Scherrer Institute, Villigen PSI, Switzerland

The τSPECT experiment aims to measure the free neutron lifetime, using fully

magnetic storage. Neutrons with energies of ≈ 50 neV are stored in a magnetic

field gradient and then counted after varying storage times. The amount of neu-

trons filled into the trap in each measurement has to be normalized, in order

to account for statistical and systematical changes in the yield of the neutron

source. Tomonitor the flux of storable neutrons during the filling process, an in-

situ neutron detector, has been built and installed into the experimental setup.

The detector uses a
10
B-coated ZnS:Ag scintillator coupled to an array of silicon

photomultipliers. Neutrons are then detected by utilizing the neutron capture re-

action
10
B (n,α)7Li and detecting the light from the scintillator caused by the re-

action’s products. In October 2023 first measurements were taken with τSPECT
and the normalization detector both in operation at the same beam port.

This talk will cover the detector’s design, the results of the simultaneous run,

as well as initial approaches to normalization.

HK 41: Instrumentation XI
Time: Wednesday 15:45–17:15 Location: HBR 19: C 5a

Group Report HK 41.1 Wed 15:45 HBR 19: C 5a
WithmCBM towards the CBM experiment at FAIR— ∙Christian Sturm for

the CBM-Collaboration — GSI Helmholtzzentrum für Schwerionenforschung

GmbH
The Compressed Baryonic Matter experiment (CBM) at FAIR is designed to

measure nucleus-nucleus collisions at unprecedented interaction rates of up to

10 MHz which will allow study of extremely rare probes with high precision. To

achieve this high rate capability, CBM will be equipped with fast and radiation-

tolerant detector systems, readout by a free-streaming data acquisition system,

transporting data with a bandwidth of up to 1 TB/s to a large scale computer farm

for event reconstruction and first level event selection. The mCBM experiment,

a CBM demonstrator and full-system test-setup was constructed 2017/18 at the

SIS18 facility of GSI/FAIR, taking data within the FAIR Phase-0 program since

2019, to commission and optimize the complete CBM data chain under realis-

tic experiment conditions. mCBM comprises prototypes and pre-series produc-

tions of all CBM detector systems with their read-out electronics, transporting

synchronized data streams into the Green ITCube of GSI/FAIR. To further vali-

date CBM’s read-out and data processing concept, the production yield of rareΛ

baryons is studied in nucleus-nucleus collisions serving as a benchmark observ-

able, which will allow comparison with published data. Hence, latest results on

Λ reconstruction as well as performance studies of the detector systems will be

presented. Furthermore, detector upgrades and a first online system prototype

for the upcoming 2024 beam campaign will be introduced.

Group Report HK 41.2 Wed 16:15 HBR 19: C 5a
Status of the CBM Time-of-Flight system — ∙Ingo Deppner and Norbert

Herrmann for the CBM-Collaboration — Physikalisches Institut, Uni. Heidel-

berg

In order to provide an excellent particle identification (PID) of charged hadrons

at the future high-rate Compressed Baryonic Matter (CBM) experiment the

CBM-TOF group has developed a concept of a 120 m
2
large Time-of-Flight

(ToF) wall with a system time resolution below 80 ps based on Multi-gap Re-

sistive Plate Chambers (MRPC). The MRPC detectors were extensively tested in

several beam campaigns at particle Fluxes of up to a 30 kHz/cm
2
and reached by

now the close to final design. Prior to its destined operation at the Facility for

Antiproton and Ion Research (FAIR), a pre-production series of MRPCs is being

used for physics research at two scientific pillars of the FAIR Phase0 program.

At STAR, the Fixed-target program of the Beam Energy Scan II (BES-II) relies

on 108 CBMMRPC detectors enabling forward PID for center of mass energies

in the range of 3 to 7.7 AGeV Au+Au collisions. At mCBM, high-performance

benchmark runs of Λ production at top SIS18 energies (1.5/1.9 AGeV for Au/Ni

beams) and CBM design interaction rates of 10 MHz became feasible. Apart

from the physics perspectives, these FAIR Phase-0 involvements allowed for high

rate detector tests and long term stability tests. Observations and conclusions for

the upcoming mass production will be discussed. The project is partially funded

by BMBF contract 05P21VHFC1.

HK 41.3 Wed 16:45 HBR 19: C 5a
PANDA — ∙Thorsten Erlen, Kai-Thomas Brinkmann, and Hans-Georg

Zaunick for the PANDA-Collaboration — II.Physikalisches Institut Justus

Liebig Universität, Giessen, Deutschland

The Electromagnetic Calorimeter (EMC) of the future PANDA-Experiment at

the FAIR complex in Darmstadt will use 2nd generation lead tungstate scintilla-

tor crystals (PWO II) to convert energy into a proportional amount of light in the

visible spectrum. Two Large Area Avalanche Photo Diodes (LAAPD) per crystal

are used to measure the amount of light created. Main characteristics of both the

scintillator and the photosensors are temperature dependent. With decreasing

temperature the light yield (photons per MeV) of the scintillators increases and

the noise of the photosensors is reduced, while their gain-factor at a fixed volt-

age also increases. The nominal operating temperature for the EMC is -25 degree

celsius to meet the desired properties and allow the EMC to perform according

to the needs of the experiment. Energy resolution and threshold depend on a

system that is capable of achieving and maintaining stable crystal and photosen-

sor temperatures. Topic of this talk will be the results of test measurements with

the first-in-its-kind slice (one of sixteen) for the barrel part of the calorimeter,

using the latest (pre)production versions of the cooling, monitoring and front

end electronic systems. Cooling and monitoring system design solutions will be

presented in more detail.

Supported by BMBF

HK 41.4 Wed 17:00 HBR 19: C 5a
Intermediate results from the series calibration of the Front-end Electron-
ics of the barrel part of the PANDA EMC* — ∙Christopher Hahn

1,2
,

Kai-Thomas Brinkmann
1,2

, and Hans-Georg Zaunick
1,2

for the PANDA-

Collaboration —
1
Justus Liebig Universität, Giessen, Deutschland —

2
II.

Physikalisches Institut, Giessen, Deutschland

The Electromagnetic Calorimeter (EMC) inside a 2T solenoid will be the main

component of the upcoming PANDA experiment at the future FAIR complex in

Darmstadt. Due to the targeted energy resolution, timing and spatial constraints,

individual high-voltage adjustments for the Large Area Avalanche Photodiodes

(LAAPDs) and specifically tailored settings and architectures have to be cho-

sen. In order to achieve optimal performance, a thorough understanding of the
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customized electronics as well as its behavior is crucial. Among others, the indi-

vidual bias voltage adjustment of the photodiodes needs to be known with high

accuracy. Simultaneously, space constraints limit the cable routing and connec-

tions, such as for the LAAPD bias voltage and control signals. The setup for the

calibration of the high-voltage distribution and the test algorithm for the front-

end electronics will be described. Furthermore, the intermediate results of the

functionality tests and pre-calibration of the first 198 high-voltage distribution

PCBs will be presented. *supported by BMBF, GSI und HFHF.

HK 42: Structure and Dynamics of Nuclei IX
Time: Wednesday 15:45–17:15 Location: HBR 19: C 5b

HK 42.1 Wed 15:45 HBR 19: C 5b
Mass spectrometry as a tool for nuclear structure and astrophysics studies at
TRIUMF— ∙TimoDickel for the TITAN-Collaboration—GSIHelmholtzzen-

trum für Schwerionenforschung GmbH— Justus-Liebig-Universität Giessen

A high-performance multiple-reflection time-of-flight mass spectrometer (MR-

TOF-MS) is used for mass measurements of exotic nuclides at the TITAN ex-

periment at the ISOL facility ISAC at TRIUMF, Canada. The system was devel-

oped at Justus Liebig University Gießen. The increased sensitivity due to very

high efficiency and a novel method for background suppression applied in this

MR-TOF-MS allows nuclear structure and nuclear astrophysics studies at the

extremes of the nuclear chart. A wide range of results will be presented, from

investigations of the astrophysical scenario of the r-process to nuclear structure

effects like the island of inversion or the shell structure at the outskirts of the

nuclear chart. Moreover, the first discovery of an isotope with an MR-TOF-MS

will be discussed.

HK 42.2 Wed 16:00 HBR 19: C 5b
Discovery of isotopes and first broadband measurements of neutron-
deficient light lanthanides via high precision mass spectrometry —

∙Christine Hornung for the S482-Collaboration — GSI Helmholtzzentrum

für Schwerionenforschung, Darmstadt, Germany

The structure and properties of nuclei approaching the drip-lines is of great in-

terest and attracts a lot of attention from both, experiment and theory. In a re-

cent experiment carried out in FAIR Phase-0, new isotopes towards the proton

drip-line could be identified in the elements between Nd and Tb at the fragment

separator FRS via event-by-event particle identification in-flight. In the same ex-

periment, direct mass measurements were carried out with the MR-TOF-MS at

the FRS Ion Catcher. A new technical approach, the so calledmean range bunch-

ing, was applied, which allows efficient stopping of exotic nuclei; in the present

experiment, it enabled the simultaneous broadband measurement of more than

35 nuclides in a single setting. The masses of more than 10 nuclides were mea-

sured for the first time, and themass uncertainties of more than 10 nuclides were

significantly reduced. These results give an insight into the nuclear structure and

for the first time allow tracking of the proton drip line between 100Sn and 150Lu.

In this contribution, these recent results and the new technical approaches will

be reported.

HK 42.3 Wed 16:15 HBR 19: C 5b
Laser spectroscopy in the ruthenium isotopic chain— ∙BernhardMaass for

the ATLANTIS-Collaboration — TU Darmstadt
Neutron-rich mid-shell nuclei of refractory metals below the magic number

Z=50, such as ruthenium, exhibit rich phenomena such as ground-state defor-

mations, shape coexistence, and triaxiality and thus are ideal testing grounds for

theories describing these collective properties. Laser spectroscopy of isotopes

and isomers in this region can contribute valuable and complementary data with

high precision on nuclear shapes, sizes, and electromagnetic moments.

The talk will present an overview of the ATLANTIS setup, positioned at the

low-energy branch of the CARIBU fission source at ATLAS, capable of gener-

ating sufficiently intense beams of refractory elements. The main emphasis will

be the discussion of the results of laser spectroscopic measurements within the

ruthenium isotopic chain. Differential mean-squared nuclear charge radii, mo-

ments, and shape parameters have been successfully extracted, spanning nine

radioactive isotopes from mass 107 to 114.

This work was supported by DFG - Project-Id 279384907-SFB 1245, BMBF

05P19RDFN1 and NSF Grant No. PHY-21-11185, and by the U.S. Department

of Energy, Office of Nuclear Physics, under Contract No. DE-AC02-06CH11357,

with resources of ANL’s ATLAS facility, an Office of Science User Facility.

HK 42.4 Wed 16:30 HBR 19: C 5b
First laser spectroscopy measurements across N=32 in the calcium isotopic
chain — ∙Tim Lellinger for the COLLAPS-Collaboration — EP-SME-IS,

CERN— TU-Darmstadt

Over a decade ago, the first experimental evidence for the N=32 sub shell clo-

sure in the calcium isotopic chain emerged [1,2]. Subsequent experimental and

theoretical investigations have confirmed this finding. However, in laser spec-

troscopymeasurements extending up to
52
Ca (N=32), no indications of this shell

gap were apparent [3]. Crossing the shell gap with laser spectroscopy setups has

proved difficult due to the simultaneous requirement of a sensitivity of approxi-

mately 10 ions/s and a measurement uncertainty on the order of MHz.

This contribution presents the first laser spectroscopy measurements of
53
Ca,

facilitated by an extension of the collinear laser spectroscopy technique em-

ployed at the COLLAPS setup at ISOLDE/CERN. This technique, termed as

radioactive detection after optical pumping and state selective charge exchange
(ROC), combines the high sensitivity of a particle detection scheme with the

high resolution of low-power, continuous wave lasers utilized in a collinear ge-

ometry. The methodology of this technique will be explained, followed by the

presentation and discussion of preliminary values for the charge radius andmag-

netic dipole moment of
53
Ca in the context of the robustness of the N=32 sub

shell closure.

[1] Wienholtz, F. et al. Nature vol. 498, 346-349 (2013)

[2] Steppenbeck, D. et al. Nature vol. 502, 207-210 (2013)

[3] R.F. Garcia Ruiz et al, Nature Physics vol. 12, 594-598 (2016)

HK 42.5 Wed 16:45 HBR 19: C 5b
Application of eigenvector continuation to nuclear many-body problems
— ∙Margarida Companys Franzke

1,2,3
, Kai Hebeler

1,2,3
, Takayuki

Miyagi
1,2,3

, Alexander Tichai
1,2,3

, and Achim Schwenk
1,2,3

—
1
Technische

Universität Darmstadt, Department of Physics —
2
ExtreMe Matter Institute

EMMI, GSI Helmholtzzentrum für Schwerionenforschung GmbH —
3
Max-

Planck Institut für Kernphysik, Heidelberg

The design of emulation techniques for the evaluation ofmany-body observables

is attracting increasing attention over the past years. In particular the framework

of eigenvector continuation (EC) has been identified as a powerful tool once the

system’s Hamiltonian admits for a parametric dependence. Since Hamiltonians

generated by effective field theory have a parametric dependence on low-energy

constants (LECs), EC is applicable. In this application the emulator is trained on

a small set of data generated by the Hatree-Fock method for varying LECs. Once

the ground state is emulated, it can be used to obtain other observables, such as

radii, and explore the sensitivity to the LECs in nuclear forces.

* Funded by the ERC Grant Agreement No. 101020842

HK 42.6 Wed 17:00 HBR 19: C 5b
Collinear Laser Spectroscopy of 155−175Tm+

— ∙Hendrik Bodnar
1
, Kris-

tian König
1
, Klaus Blaum

6
, Andrey Bondarev

5
, Bradley Cheal

3
, Tim

Lellinger
2
, EdwardMatthews

2
, PatrickMüller

1
, Gerda Neyens

7
, Wil-

fried Nörtershäuser
1
, Julian Palmes

1
, Peter Plattner

6
, Laura Renth

1
,

Liss Vázquez Rodríguez
2
, and Deyan Yordanov

4
—

1
Institut für Kern-

physik, TU Darmstadt, Darmstadt, Germany —
2
Experimental Physics Depart-

ment, CERN, Geneva, Switzerland —
3
Oliver Lodge Laboratory, University of

Liverpool, Liverpool, UK —
4
Universite Paris-Saclay, CNRS/IN2P3, IJCLab,

91405 Orsay, France —
5
Helmholtz Institute Jena, Jena, Germany —

6
Max-

Planck-Institut für Kernphysik, Heidelberg, Germany —
7
Instituuut voor Kern-

en Stralingsfysica, Celestijnenlaan 200D, 3001 Leuven, Belgium

Collinear Laser Spectroscopy of
155−175

Tm
+

was performed at COL-

LAPS/ISOLDE (CERN). Through measurements of the isotopic shifts and the

hyperfine splitting, the magnetic dipole moments, electrical quadrupole mo-

ments, nuclear spin and charge radii relative to the stable
169

Tm were deter-

mined.
169

Tm was previously investigated in detail at the high-precision setup

COALA at TU Darmstadt to identify suitable transitions for the online cam-

paign. Results from both parts of the experiments are presented. The ultimate

goal is the determination of the charge radius of the proton emitter
147

Tm since

charge radii of nuclei exhibiting this decay channel have not been performed so

far. Funding from the BMBF under contracts 05P21RDCI1 and 05P21RDFN1

is acknowledged.
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HK 43: Outreach I
Time: Wednesday 15:45–17:15 Location: HBR 19: C 103

HK 43.1 Wed 15:45 HBR 19: C 103
”Faszinierende Teilchenphysik” (”faszinating particle physics”): A book
on theories, experiments and methods addressed to a general public —

Philip Bechtle
1
, Florian Bernlochner

1
, Herbi Dreiner

1
, ∙Christoph

Hanhart
2
, Josef Jochum

3
, JörgPretz

2,4
, andKristinRiebe

5
—

1
Universität

Bonn —
2
Forschungszentrum Jülich —

3
Universität Tübingen —

4
RWTH

Aachen —
5
AIP Potsdam

The book *Faszinierende Teilchenphysik (in German - the English version, *Fas-

cinating particle physics” is in preparation) was recently published. The book is

structured in 150 largely self-contained double-pages sorted into 12 chapters. It

is addressed at the interested general public and contains an overview over vari-

ous aspects of particle, hadron and nuclear physics, like an in depth introduction

to the Standard Model, an introduction to theoretical and experimental meth-

ods in particle and hadron physics, including what it takes to extract valuable

information from data, an overview of spin offs that emerged from this kind of

fundamental science as well as some discussions on more philosophical impli-

cations related to the subject. In the talk I will present how we settled on the

content of the book, present some representative examples and mention some

challenges we faced in the preparation of the book.

HK 43.2 Wed 16:00 HBR 19: C 103
Annual Meeting of Young Scientists in High Energy Physics (yHEP) —

Dima El Khecken
1
, ∙Farah Afzal

2
, Felipe Peña

3,4
, Leonel Morejon

5
,

Meike Küssner
6
, Michael Lupberger

2
, Ruth Jacobs

3
, and Srijan Sehgal

5

—
1
Karlsruhe Institute of Technology —

2
University of Bonn —

3
DESY —

4
University of Hamburg —

5
University of Wuppertal —

6
University of Bochum

We will present our activities from the last year, would like to discuss plans for

the coming year with you and hear your ideas and thoughts. Topics of discus-

sion are current and future developments in high and low energy physics, i.e.

particle, astroparticle, hadron and nuclear physics, as well as accelerator physics,

including topics of the situation of early-career researchers, environmental sus-

tainability, networking and shaping the future of our fields.

All doctoral candidates, post-docs and scientists on non-permanent contracts

are cordially invited.

Please register to our mailing list which can be found from yhep.desy.de to

receive details on the meeting.

HK 43.3 Wed 16:15 HBR 19: C 103
Die Rolle von Peer Teaching in der Nachwuchsförderung der Kern- und Teil-
chenphysik — ∙David Borgelt, Joceline Reimann und Christian Klein-

Bösing für die Netzwerk Teilchenwelt-Kollaboration— Institut für Kernphysik,

Münster, Deutschland

Im Deutschen Schulsystem ist es üblich, dass die Schülerinnen und Schüler sich

vor demWechsel in die Sekundarstufe II entscheiden müssen, ob sie Physik wei-

terhin als Schulfach behaltenmöchten. Hierbei fällt die Entscheidung eher selten

für das Fach Physik und so fehlt der aktiven Forschung frühzeitig der Nach-

wuchs. Dies ist ein Grund dafür, dass Initiativen wie das Netzwerk Teilchenwelt

oder NRW-FAIR schon in der Sekundarstufe I über moderne Grundlagenfor-

schung am Beispiel der Kern- und Teilchenphysik informieren. Laut Lehrkräfte-

Feedbackmit Erfolg. Neuerdings übernehmen inMünster sogar Jugendliche Tei-

le der Workshops als Dozentinnen und Dozenten und können frühzeitig aktiv

am Outreach der Kern- und Teilchenphysik teilhaben. Durch diese Zusammen-

arbeit auf Augenhöhe können die Interventionen zielgruppengerecht überarbei-

tet werden und ermöglichen für interessierte Schülerinnen und Schüler einen

niedrigschwelligen Einstieg in die Kern- und Teilchenphysik. Die jugendlichen

Dozentinnen und Dozenten können darüber hinaus eine direkte Vorbildfunkti-

on in der Peer-Group einnehmen und erleben eine hohe Selbstwirksamkeit. An-

dere Jugendliche werden durch diese Role-Models motiviert, ebenfalls zu par-

tizipieren. In diesem Beitrag wird das Konzept von Workshops in der Sekun-

darstufe I kurz vorgestellt und von einer Fellow des Netzwerk Teilchenwelt die

Perspektive aus der Sekundarstufe I vorgestellt.

HK 43.4 Wed 16:30 HBR 19: C 103
Nuclear Astrophysics Masterclasses - A Journey through the Elements —

∙Hannes Nitsche
1
, Uta Bilow

1
, Daniel Bemmerer

2
, and Lana Ivanjek

3

for the Netzwerk Teilchenwelt-Collaboration —
1
Technische Universität Dres-

den, Germany—
2
Helmholtz-ZentrumDresden-Rossendorf, Germany—

3
Linz

School of Education, Austria

Masterclasses are one-day outreach events for high school students, introduc-

ing them to topics of current research. Within the framework of the EU project

ChETEC-INFRA, Masterclasses on Nuclear Astrophysics have been developed.

This interdisciplinary field of science provides a new didactic perspective on nu-

clear and astrophysical processes by addressing the link between these two sub-

jects. The Nuclear Astrophysics Masterclasses pick up this didactic potential.

They include the spectroscopic analysis of metal poor stars with WebSME. Fur-

thermore, the processes behind the formation of the first chemical elements are

reconstructed with the help of various gamification elements as well as hands-on

activities. Emphasis is placed on current research topics in nuclear astrophysics,

in particular the primordial lithium problem. The talk will present the teaching

materials, the didactic concept and the experiences made so far in the imple-

mentation of the Masterclasses.

HK 43.5 Wed 16:45 HBR 19: C 103
Teilchenphysik-Akademie - SchülerInnen an der Uni — ∙Heike Vormstein

für die Netzwerk Teilchenwelt-Kollaboration — JGU, Mainz, Deutschland

Jedes Jahr kommen 16 Jugendliche an dieUni-Mainz, um sich 10Tage lang inten-

siv mit Teilchenphysik zu beschäftigen. In Vorlesungen und Workshops lernen

sieGrundlagen der Elementarteilchenphysik, desDetektorbaus sowie derDaten-

erfassung. Mit dem gelerntenWissen werden dann unter Anleitung von erfahre-

nenWissenschaftlerinnen undWissenschaftlern eigene Teilchendetektoren kon-

struiert, die amElektronbeschleunigerMAMI eingebaut und verwendet werden.

In demVortrag wird auf die Umsetzung und Durchführung der Teilchenphysik-

Akademie eingegangen und verschiedene Gestaltungsformen präsentiert.

HK 43.6 Wed 17:00 HBR 19: C 103
An Innovative Introduction into Hadron Physics: The LHCb Quark Puzzle
— ∙Lukas Julian Exner and Sebastian Neubert — LHCb Bonn, University

of Bonn
The LHCb Quark Puzzle provides a 3D visualisation of quarks of the Standard

Model of particle physics and the conditions under which quarks form hadrons,

given by quantum chromodynamics. Quark flavour, quark generations, the elec-

tric charges, colour charges, colour neutrality of hadrons, two- and three-quark

states are illustrated impressively. Furthermore, top quarks are designed such

that they cannot be formed into hadrons. Students, learners and interested peo-

ple discover symmetries of particle physics inductively and experimentally by

skilfully assembling puzzle pieces. Thus, this model offers a vital addition to out-

reach and explanations of particle physics without any mathematics and specific

vocabulary background.

As a representation of the SU(3) symmetry, the predisposed symmetry of a

platonic solid, the (spherical) dodecahedron is used to build all hadrons from

the same basic shape.

The 3D printable puzzle consists of a total of 36 unique pieces in total with

different plug-in mechanisms. Originally developed for a LHCb Masterclass, all

shapes are freely available under an open source licence.

HK 44: Heavy-Ion Collisions and QCD Phases IX
Time: Wednesday 15:45–17:15 Location: HBR 62: EG 03

HK 44.1 Wed 15:45 HBR 62: EG 03
Lambda hyperon polarization in heavy-ion collisions within a hybrid ap-
proach— ∙Nils Sass1, DavidWagner

1
, Masoud Shokri

1
, Dirk Rischke

1,4
,

and Hannah Elfner
1,2,3,4

—
1
Institute for Theoretical Physics, Goethe

University, Max-von-Laue-Strasse 1, 60438 Frankfurt, Germany —
2
GSI

Helmholtzzentrum für Schwerionenforschung, Planckstr. 1, 64291 Darmstadt,

Germany —
3
FIAS, Ruth-Moufang-Strasse 1, 60438 Frankfurt, Germany —

4
Helmholtz Research Academy Hesse for FAIR (HFHF), GSI Helmholtz Cen-

ter, Max-von-Laue-Straße 12, 60438 Frankfurt, Germany

In 2017, the STAR collaboration at the Relativistic Heavy Ion Collider (RHIC)

has emphasized the role of spin in heavy-ion collisions by the measurement of

global polarization ofΛ hyperons. This measurement revealed, for the first time,

a high angular momentum of heavy ions in the quark-gluon plasma (QGP),

providing experimental evidence for a strong vortical structure in the fireball,

integral to the manifestation of Λ polarization. Current investigations focus

on delineating the mechanisms governing angular momentum deposition and

the consequent emergence of polarization observables. Within a framework of

second-order relativistic spin hydrodynamics, recent studies by Weickgenannt

et al. [PhysRevD.106.096014] have extended the Pauli-Lubanski vector, to in-

clude dissipative spin effects. Introducing this updated formulation of the Pauli-

Lubanski vector into a full hybrid approach for the first time, our work facilitates

the direct exploration of Lambda hyperon polarization from the particlization

hypersurface.
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HK 44.2 Wed 16:00 HBR 62: EG 03
CBM Performance for Λ Yield Analysis using Machine Learning Techniques
— ∙Axel Puntke for the CBM-Collaboration — Universität Münster
The Compressed BaryonicMatter (CBM) experiment at FAIRwill investigate the

QCD phase diagram at high net-baryon densities (μB > 500 MeV) with heavy-

ion collisions in the energy range ofsNN = 2.9 - 4.9 GeV. Precise determination

of dense baryonic matter properties requires multi-differential measurements of

strange hadron yields, both for the most copiously produced K
0
s and Λ as well as

for rare (multi-)strange hyperons and their antiparticles.

In this talk, the analysis of the Λ baryon yield measurement is presented. The

Λ hadrons are reconstructed using methods based on a Kalman Filter algorithm

that has been developed for the reconstruction of particles via their weak decay

topology. The large combinatorial background is suppressed by applying selec-

tion criteria tuned to the topology of the decay. This selection is optimized by

training a machine learning model based on boosted decision trees with simu-

lated samples from two heavy-ion event generators, UrQMD and DCM-QGSM-

SMM.A routine is implemented to extractmulti-differentiallyΛ yields corrected

for detector acceptance and efficiency. This analysis chain is validated by the

GEANT4 Monte Carlo simulations of particle transport through the CBM de-

tector material.

HK 44.3 Wed 16:15 HBR 62: EG 03
CBMperformance for themeasurement of strange hadron andhypernuclei in
3GeVAu+Au collisions at FAIR— ∙Yingjie Zhou for the CBM-Collaboration

— GSI Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, Ger-

many

The main goal of the CBM experiment at FAIR is to study the behavior of nu-

clear matter at very high baryonic density. This includes the exploration of the

high-density equation of state (EoS), search for the transition to a deconfined and

chirally restored phase and critical endpoint. The promising diagnostic probes

for this new state are the enhanced production of multi-strange (anti-)particles.

The CBM detector is designed to measure such rare diagnostic probes multi-

differentially with unprecedented precision and statistics. Important key observ-

ables are the production of hypernuclei. The discovery and investigation of new

(doubly strange-)hypernuclei and hyper-matter will shed light on the hyperon-

nucleon and hyperon-hyperon interactions.

In this presentation, performance studies for strange hadron and hypernuclei

production in 3 GeV Au+Au collisions with the CBM experiment at FAIR will

be presented. The CBM performance is compared with that of the STAR experi-

ment and projections for statistical uncertainties with high statistics data at CBM

are presented.

HK 44.4 Wed 16:30 HBR 62: EG 03
Measurement of A = 4 (anti-)hypernuclei production in heavy-ion collisions
at the LHC — ∙Janik Ditzel — Institut für Kernphysik, Goethe-Universität,

Frankfurt, Germany

At the Large Hadron Collider at CERN, light (anti-)hypernuclei are produced

abundantly in Pb-Pb collisions. The production of such (anti-)hypernuclei has

recently become a topic of high interest, connecting for instance to the possi-

ble strangeness content in neutron stars. The most prominent example is the

(anti-)hypertriton, which is a bound state of a proton, a neutron and aΛ hyperon

and the main (anti-)hypernucleus to study at the LHC. Nevertheless, there are

heavier (anti-)hypernuclei whose production yields are suppressed with respect

to the (anti-)hypertriton. However, they could give further insights into the for-

mation mechanism and the nature of the hyperon-nucleon or hyperon-hyperon

interaction. The existence of excited states of the two A=4 (anti-)hypernuclei

makes their measurement in heavy-ion collisions in the investigated dataset be-

come feasible. These (anti-)hypernuclei decay weakly after a few centimeters into

two or more daughter particles and are reconstructed by their decay products.

With the excellent performance of the ALICE apparatus, a clear particle iden-

tification of the daughters and a precise reconstruction of the decay vertex is

possible. We will present new results on the measurement of (anti-)hypernuclei

within the A = 4mass region, namely the (anti-)hyperhydrogen-4 and the (anti-

)hyperhelium-4.

HK 44.5 Wed 16:45 HBR 62: EG 03
Constraining Strangeness Production with Machine Learning — ∙Carl
Rosenkvist

2
and Hannah Elfner

1,2,3
—

1
GSI Helmholtzzentrum für Schwe-

rionenforschung, Planckstr. 1, 64291 Darmstadt, Germany —
2
Frankfurt Insti-

tute for Advanced Studies, Ruth-Moufang-Strasse 1, 60438 Frankfurt am Main,

Germany —
3
Institute for Theoretical Physics, Goethe University, Max-von-

Laue-Strasse 1, 60438 Frankfurt am Main, Germany

In heavy-ion collisions, strange particles, which are absent in normal matter, are

produced during or shortly after the collision, making them vital probes for un-

derstanding the underlying physics.

This project focuses on investigating strangeness production using the

SMASH (Simulating Many Accelerated Strongly-interacting Hadrons) model.

At lower collision energies, SMASH incorporates short-lived particles, known

as resonances, to describe the production of strange particles through resonance

decay.

However, the properties of resonance particles have uncertainties from exper-

imentalmeasurements, affecting simulations of low-energy observables sensitive

to strangeness production. To address this, we employ machine learning algo-

rithms and emulators to fit numerous resonance parameters simultaneously to

experimental data, mainly exclusive elementary cross-sections.

Additionally, a recent study comparing SMASH with experimental data on

pion beams colliding with carbon and tungsten revealed significant deviations.

To understand this observed discrepancy, we will also investigate strangeness

production in pion-nuclei collisions.

HK 44.6 Wed 17:00 HBR 62: EG 03
Strangeness trackingwith the upgradedALICE InnerTracking System inRun
3 at the LHC — ∙Carolina Reetz for the ALICE Germany-Collaboration —

Physikalisches Institut Heidelberg

A precise reconstruction of particles containing strangeness in high energy

proton-proton and heavy-ion collisions is crucial not only for measurements of

(multi-)charm baryons via their decays into strange baryons but also for mea-

surements of strange hypernuclei such as the hypertriton
3
ΛH.

Anovel technique called strangeness tracking is introducedmaking use of the up-

graded silicon tracker (ITS2) of the ALICE detector in LHC Run 3. The new re-

construction approach allows to directly track weakly decaying charged strange

hadrons and hypernuclei in the silicon layers closest to the beam pipe before

they decay. The combination of the daughter track information with the mea-

sured hits of the parent particle trajectory in the ITS2 layers leads to significant

improvements in the reconstruction performance and specifically the impact pa-

rameter resolution.

The strangeness tracking performance for ALICERun 3 proton-proton collisions

and simulations is presented with an emphasis on the reconstruction of charged

Ξ-baryons.

HK 45: Heavy-Ion Collisions and QCD Phases X
Time: Wednesday 15:45–17:15 Location: HBR 62: EG 05

HK 45.1 Wed 15:45 HBR 62: EG 05
Towards locating the (real) critical end point— ∙Friederike Ihssen1

and Jan

MartinPawlowski
1,2

—
1
Institut fürTheoretische Physik, Philosophenweg 16,

69120Heidelberg, Germany—
2
ExtreMeMatter Institute EMMI, GSI, Planckstr.

1, 64291 Darmstadt, Germany

Lattice simulations and functional approaches established that QCD has no

phase transition at small baryon chemical potential. However, second order

phase transitions are expected at the conjectured critical endpoint at larger

chemical potential and in the chiral limit at vanishing chemical potential.

These phase transitions leave an imprint as Lee-Yang edge singularities and

can be found at high temperatures T > Tc for complex magnetisation and com-

plex chemical potential. For an increasing real part of the chemical potential,

the edge singularity moves towards the real μB-axis, potentially allowing for an
extrapolation to the critical endpoint.

As a precursor for a quantitative study in QCD we discuss the impact of fluc-

tuations in a low energy effective theory. We show that in this model the location

of the phase transition can accurately be determined by tracking the Lee-Yang

singularities in the complex plane. We close by discussing the remaining task of

extending this computation to full QCD.

HK 45.2 Wed 16:00 HBR 62: EG 05
In-MediumMixing and the Phase Structure of QCD— ∙Fabian Rennecke

1
,

Lorenz von Smekal
1
, and Maximilian Haensch

2
—

1
Justus-Liebig-

Universität Giessen, Institut für Theoretische Physik —
2
Ludwig-Maximilians-

Universität München
Interactions in the hot and dense QCD medium give rise to extensive mixing

between hadronic and gluonic degrees of freedom. This modifies the analytic

structure of the systems and leads to a non-Hermitian mass matrix, with po-

tential far-reaching consequences for the phase diagram. For example, regimes

with spatial modulations and instabilities towards inhomogeneous phases can be

induced by such a mixing.
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HK 45.3 Wed 16:15 HBR 62: EG 05
The phase diagram of QCD and its critical endpoint — ∙Franz Richard

Sattler
1
, Jan Martin Pawlowski

1,2
, Friederike Ihssen

1
, and Nicolas

Wink
3
—

1
Institut für Theoretische Physik, Philosophenweg 16, 69120 Heidel-

berg, Germany —
2
ExtreMe Matter Institute EMMI, GSI, Planckstr. 1, 64291

Darmstadt, Germany—
3
Institut für Kernphysik, Technische Universität Darm-

stadt, D-64289 Darmstadt, Germany

We investigate the location of the conjectured critical endpoint of QCD by us-

ing the functional renormalization group. This allows to access the high-density

region, as this approach does not suffer from the sign problem of lattice QCD.

In this setup, we can systematically identify and include all relevant physical

degrees of freedom.

We discuss both quantitative results in the vacuum as well as the extension to

the phase diagram up to intermediate densities.

Finally, for calculations at even higher densities, we discuss future extensions

of our setup, such as other potentially relevant composite particles.

HK 45.4 Wed 16:30 HBR 62: EG 05
The QCD chiral phase transition with imaginary baryon chemical poten-
tial — ∙Reinhold Kaiser

1,2
, Owe Philipsen

1,2
, Alfredo D’Ambrosio

1,2
,

and Michael Fromm
1
—

1
Institut für theoretische Physik, Goethe-Universität

Frankfurt —
2
John von Neumann Institute for Computing (NIC) at GSI

In order to constrain the QCD phase diagram with physical quark masses, the

QCD chiral phase transition in the massless limit is investigated using lattice

QCD with staggered fermions. In 1984, Pisarski and Wilczek predicted a first-

order transition for Nf ≥ 3, based on RG investigations of a linear sigma model

in three dimensions, which was supported by lattice QCD simulations on coarse

lattices. However, the order of the thermal chiral transition in lattice QCD de-

pends strongly on the cutoff. Recent lattice QCD results from our group provide

strong evidence for a second order chiral phase transition for Nf = 2 − 6 mass-

less quark flavors. It was found that the first-order chiral transitions, observed

on coarse lattices, terminate at a tricritical lattice spacing, and are thus not con-

nected to the continuum chiral limit. As a consequence, the chiral transition

in the continuum is of second order, unless additional first-order transitions are

found on finer lattices or with chiral lattice actions. Adopting the same strat-

egy, we investigate the nature of the chiral phase transition as a function of the

number of quark flavors and the lattice spacing for a fixed imaginary baryon

chemical potential. The same behavior as at zero chemical potential is observed,

which implys a second order chiral phase transition also for imaginary chemical

potential in the continuum.

HK 45.5 Wed 16:45 HBR 62: EG 05
QCD Phase Transitions in the Light-Quark Chiral Limit — ∙Julian
Bernhardt

1,2
and Christian S. Fischer

1,2
—

1
Institut für Theoretis-

che Physik, Justus-Liebig-Universität Gießen, 35392 Gießen, Germany —
2
Helmholtz Forschungsakademie Hessen für FAIR (HFHF), GSI Helmholtzzen-

trum für Schwerionenforschung, Campus Gießen, 35392 Gießen, Germany

In this talk, I report on meson-backcoupling effects in the chiral regions of the

Columbia plot. To this end, an extension of a sophisticated combination of Lat-

tice Yang–Mills theory and a (truncated) version of Dyson–Schwinger equations

in Landau gauge for 2 + 1 quark flavours was employed that does not suffer from

the sign problem. This analysis encompasses the chiral limit of the light quarks

for different strange-quark masses at small (real and imaginary) chemical po-

tentials. I also present a first exploratory study for chiral strange and non-chiral

light quarks.

HK 45.6 Wed 17:00 HBR 62: EG 05
The temperature of the QCD chiral phase transition at its tricritical point—
∙Jan Philipp Klinger and Owe Philipsen— Institut für theoretische Physik,

Goethe Universität Frankfurt
The nature of the QCD phase transition in the chiral limit constitutes a challeng-

ing problem for lattice QCD as it is not directly simulable. Its study, however,

provides constraints on the phase diagram at the physical point. Recently, the

thermal transition for massless fermions was shown to be of second order for

all numbers of flavours N f ≲ 7. For this, the lattice chiral limit was approached

by mapping out the chiral critical surface separating the first-order region from

the crossover region in an enlarged parameter space, which consists of the gauge

coupling, a variable number of quark flavours, their masses, and the lattice spac-

ing. Based on simulations of lattice QCD with standard staggered quarks, it was

found that for all N f ≲ 7 there exists a minimal and tricritical lattice spacing

atric , where the chiral transition changes from first order (above) to second or-

der (below). The first-order region thus constitutes a cutoff effect and the tran-

sition in the continuum chiral limit is of second order for all N f ≲ 7. In the

current work we determine the associated temperatures T(N tric
f , atric) at those

lattice spacings. We confirm an expected decrease in the critical temperature for

increasing number of flavours. Running simulations on finer lattices will allow

us to determine the location of the tricritical point in the continuum limit and

let us resolve the question whether the conformal window is approached by a

first or second order phase transition.

HK 46: Heavy-Ion Collisions and QCD Phases XI
Time: Wednesday 15:45–17:15 Location: HBR 62: EG 18

HK 46.1 Wed 15:45 HBR 62: EG 18
Dielectron analysis in p+p collisions at 1.58GeV beam energy with HADES
— ∙Karina Scharmann for the HADES-Collaboration — Justus-Liebig-

Universität Gießen
In this contribution we present preliminary results on the dielectron produc-

tion in p + p interactions at 1.58GeV beam energy measured with the High

AcceptanceDiElectron Spectrometer (HADES). The HADES RICH detector has

been upgradedwith a new photon detection camera which strongly enhances the

electron efficiency and conversion pair rejection. With this upgrade, a signal-

to-background ratio above 1 is achieved over the entire dielectron spectrum.

0.5 billion collisions have been analyzed showing a contribution of π0
and η

Dalitz decays in a signal up to an invariant mass of 500MeV/c
2
. Furthermore,

by analyzing elastic p + p collisions, a normalization procedure for differential

cross sections has been established.

The cross section spectrum shows a satisfactory agreement to previous

HADES measurements as well as theoretical calculations from GiBUU. Further-

more this spectrum can serve as a baseline for the understanding and interpre-

tation of Aд + Aд collisions which have been measured in HADES at the same

energy. A precise understanding of the dielectron production in elementary re-

actions is needed to disentangle the various contributions to the measured di-

electron yield in Aд + Aд collisions.

HK 46.2 Wed 16:00 HBR 62: EG 18
Dielectron production in Pb–Pb collisions with ALICE — ∙Jerome Jung for

the ALICE Germany-Collaboration — Goethe University Frankfurt

Dielectrons are an exceptional tool for studying the evolution of themedium cre-

ated in heavy-ion collisions as they are produced at all stages of the collision with

negligible final-state interactions. In central collisions, the energy densities are

sufficient to create a quark-gluon plasma (QGP). Thermal e
+
e
−
pairs radiating

from this medium can be observed as an excess over the hadronic decay cocktail

beyond the pion region.

For invariant masses above 1.2 GeV/c2, correlated heavy-flavour (HF) hadron

decays are expected to dominate the dielectron yield. Their contribution is mod-

ified in the medium compared to elementary collisions to an unknown extent,

leading to large uncertainties in the subtraction of known hadronic sources.

To control this contribution, a topological separation based on the distance-of-

closest approach (DCA) to the primary vertex is crucial to disentangle the ther-

mal dielectron fromHF contributions based on their characteristic proper decay

lengths.

In this talk, the final results on dielectron production in central Pb–Pb col-

lisions at sNN = 5.02 TeV with ALICE in Run 2 will be presented. The mea-

surements are compared to expectations from hadronic decays and calculations

from theory. Finally, the topological separation of e
+
e
−
pairs is applied to extract

a prompt thermal contribution in the intermediate-mass region.

HK 46.3 Wed 16:15 HBR 62: EG 18
Towards reconstructing dilepton flow in Au+Au collisions at low energies
with HADES∗ — ∙Sukyung Kim for the HADES-Collaboration — Bergische

Universität Wuppertal, Wuppertal, Germany

In March 2024, the High Acceptance DiElectron Spectrometer (HADES) at GSI

Darmstadt, Germany will collect data on dielectron production in Au+Au col-

lisions at beam energies ranging from 0.2 to 0.8 A GeV. One specific focus will

be to characterize the collision system studying dielectron flow. In the HADES

experiment, the Ring-Imaging CHerenkov (RICH) detector is responsible for ef-

ficient electron identification. Thus, the performance of the RICHwill be the first

crucial factor in dielectron flow extraction. In this contribution we will discuss

the calibration and performance of the HADES RICH used for electron identi-

fication. Additionally, we will discuss preparatory simulation studies produced

using the SMASH transport model.
∗
Work supported by “Netzwerke 2021”, an initiative of theMinistry of Culture

and Science of the State of Northrhine Westphalia and BMBF (05P21PXFC1).
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HK 46.4 Wed 16:30 HBR 62: EG 18
Polarization of thermal dilepton radiation — ∙Florian Seck
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—

1
Technische Universität Darmstadt —
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Multi-differential measurements of dilepton spectra serve as a unique tool to

characterize the properties of matter in the interior of the hot and dense fireball.

An important property of virtual photons is their spin polarization defined in

the rest frame of the virtual photon for a chosen quantization axis. While the to-

tal yield and observable spectra are proportional to the sum of the longitudinal

and transverse components of the spectral function, the polarization depends on

their difference. As the processes that drive the medium effects in the spectral

function change with invariant mass and momentum, this becomes a powerful

tool for studying the medium composition.

In this contribution, we present the polarization observables of thermal virtual

photons as a function of mass and momentum, compare the results to existing

measurements from HADES and NA60, and provide predictions for upcoming

HADES data. Finally, we discuss the prospects of using dilepton polarization to

disentangle the contributions of hadronic and partonic origin to thermal radia-

tion.

This work has been supported by VH-NG-823, HGS-HIRe, and the DFG

through grant CRC-TR 211.

HK 46.5 Wed 16:45 HBR 62: EG 18
Measurement of dielectrons in pp collisions at s = 13.6 TeV with ALICE in
Run 3— ∙Florian Eisenhut—Goethe Universität Frankfurt
Dielectrons are a unique tool to study the space-time evolution of the hot and

dense matter created in relativistic heavy-ion collisions. In pp collisions, mea-

surements of the dielectron production serve as reference for heavy-ion studies,

providing some insight into the different e
−
e
+
background sources. In high

charged-particle multiplicity events, dielectronmeasurements allow us to search

for thermal radiation in small systems. Thanks to the upgrades performed dur-

ing the LHC Long Shutdown 2, ALICE is now capable to read out pp collision

data at an acquisition rate 1000 times faster than previously. The larger data sam-

ples recorded during the Run 3 data taking period, together with the improved

tracking capabilities at low transverse momenta and pointing resolution of the

detector, allow us to study the e
+
e
−
pair production of dielectrons originating

from displaced open heavy-flavour hadron decays or prompt decays.

This talk will give an overview of the first results on dielectron production in pp

collisions at s = 13.6 TeV obtained with ALICE Run 3 data. It will summarize

the techniques used to select electrons and improve the signal-to-background

ratio in the dielectron analysis, as well as present the separation power of the

new detector for prompt and non-prompt dielectron sources.

HK 46.6 Wed 17:00 HBR 62: EG 18
Measurement of dielectrons in Pb-Pb collisions with ALICE in Run 3 —

∙Emma Ege for the ALICE Germany-Collaboration — Institut für Kernphysik,

Goethe-Universität Frankfurt
Dielectrons are a unique probe to study the properties of strongly-interacting

matter produced in heavy-ion collisions, especially of the quark-gluon plasma

(QGP), as they do not interact strongly and are created in all stages of the colli-

sion. Thermal radiation from the QGP carries information about the early tem-

perature of themedium. At LHC energies, it is nevertheless dominated by a large

background from correlated heavy-flavor hadron decays.

With the upgrades of the ALICE detector for the LHC Run 3 data taking pe-

riod, an improved pointing resolution and a higher data acquisition rate, by up

to a factor 100 for Pb-Pb collisions, are achieved. Both will help to reduce signif-

icantly the statistical and systematic uncertainties of dielectron measurements

and understand the contribution from displaced correlated open heavy-flavor

hadron decays.

In this talk the status of the current analysis of Pb-Pb data from 2023 with

ALICE will be presented. In particular the first dielectron spectra will be shown.

Additionally we will investigate the distance of closest approach (DCA) of the

electrons to the primary vertex of the collision in different invariant mass ranges.

HK 47: Hadron Structure and Spectroscopy VI
Time: Wednesday 15:45–17:15 Location: HBR 62: EG 19

Group Report HK 47.1 Wed 15:45 HBR 62: EG 19
Multi-meson photoproduction with the CBELSA/TAPS experiment —

∙Tobias Seifen for the CBELSA/TAPS-Collaboration — Helmholtz-Institut für

Strahlen- und Kernphysik, Nussallee 14-16, 53115 Bonn

One important step in understanding the baryon spectrum is a precise knowl-

edge of the excited states and their decays. In order to extract the contribut-

ing resonances from experimental data a partial wave analysis needs to be per-

formed. To resolve ambiguities, the measurement of polarization observables is

indispensable. In the regime of high-mass baryon resonances multi-meson fi-

nal states are of particular importance. Here sequential decays of resonances are

observed.

The CBELSA/TAPS experiment is ideally suited to measure the photoproduc-

tion of neutral mesons decaying into photons due to its good energy resolution,

high detection efficiency for photons, and the nearly complete solid angle cov-

erage. In combination with a longitudinally or transversely polarized target and

an energy tagged, linearly or circularly polarized photon beam the experiment

allows the measurement of a large set of polarization observables.

This talk will focus on results on neutral double pion production obtained

with a linearly polarized photon beam and either an unpolarized hydrogen tar-

get or a transversely polarized butanol target. Part of the results were included

in the Bonn-Gatchina partial wave analysis. Observed systematic differences in

the branching ratios for decays of N
∗
and Δ

∗
resonances are attributed to the

internal structure of these excited nucleon states.

HK 47.2 Wed 16:15 HBR 62: EG 19
Coherent π0η photoproduction off the deuteron at the BGOOD experi-
ment — ∙António João Clara Figueiredo for the BGOOD-Collaboration

— Physikalisches Institut, Universität Bonn

The BGOOD photoproduction experiment at the ELSA facility is uniquely de-

signed to explore kinematics where a charged particle is identified in the for-

ward spectrometer and a recoiling hadronic system is reconstructed in the cen-

tral calorimeter at low momentum transfer.

The setup enables studies of coherent reactions off the deuteron at forward

deuteron angles. This kinematic region would be expected to be suppressed due

to the large momentum transfer to the deuteron. Measurements at BGOOD

however have found this to not be the case.

Results on the coherent π0η photoproduction off the deuteron at the BGOOD

experiment are presented. A full kinematic reconstruction was made, with final

state deuterons identified in the forward spectrometer and π0
and η decays in

the central calorimeter. The differential cross section is an order of magnitude

higher than expected. The distribution is described well by a simple model of a

quasi-free reaction followed by pion exchange and the subsequent coalescence

of the proton and neutron to the deuteron.

Supported by DFG projects 388979758/405882627 and the European Union’s

Horizon 2020 programme, grant 824093.

HK 47.3 Wed 16:30 HBR 62: EG 19
Determination of the polarization observables Σ, Ic and Is in the reac-
tion γp → pπ0η — ∙Georg Urff for the CBELSA/TAPS-Collaboration —

Helmholtz-Institut für Strahlen- und Kernphysik, Universität Bonn, Nussallee

14-16, 53115 Bonn

The excited states of the nucleon appear as broad and overlapping structures in

the experimental data. The challenge of extracting information from the data

is tackled by partial wave analyses (PWA) used to disentangle the contributing

resonances and aiming to find unambiguous solutions. Whether unambiguous

solutions can be found strongly depends on additional constraints provided by

polarization observables. In addition, to gain a complete picture of baryon reso-

nances and their properties, multi-meson decays are of large interest, particularly

at higher energies.

The CBELSA/TAPS experiment provides an energy tagged linearly or cir-

cularly polarized photon beam impinging on a longitudinally or transversally

polarized target, allowing for the determination of single and double polariza-

tion observables. The Crystal Barrel calorimeter combined with the MiniTAPS

calorimeter in forward direction provide a nearly 4π angular coverage. Due to

their high photon detection efficiency and good energy resolution the experi-

ment is ideally suited to find states with neutral mesons decaying into photons.

This presentation covers results for polarisation observables Σ, Ic and Is in the

pπ0η final state obtained with a linearly polarized photon beam at coherent edge

positions of 1750MeV and 1850MeV with an unpolarized target.

HK 47.4 Wed 16:45 HBR 62: EG 19
Partial Wave Analysis for Pion-Induced Resonance Studies in the HADES
Experiment — ∙Ahmed M. Foda for the HADES-Collaboration — GSI

Helmholtzzentrum für Schwerionenforschung, Darmstadt, Deutschland

The High Acceptance Di-lepton Spectrometer (HADES) collaboration at GSI

employs a pion beam to examine the characteristics of baryonic resonances
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and their decay channels. This pion-beam facility possess a significant advan-

tage over proton-induced reactions and provides complementary information to

photo-induced studies. Furthermore, HADES has a particular interest in study-

ing the role and medium modification of vector mesons in heavy-ion collisions

in baryon-dense matter. Elementary pion-induced studies on the proton com-

bined with a partial wave analysis (PWA) will provide insights into the couplings

of baryonic resonances to ρN and ωN final states in greater detail, will provide

insights into the impact of the melting of the ρmeson in heavy ion collisions and

the involvement of intermediary vector mesons in dilepton emissions.

In anticipation of conducting a more comprehensive exploration of the reso-

nance regions in pion-proton collisions, a new implementation of the K-Matrix

& N/D frameworks is currently under development. This updated implementa-

tion aims to offer a refined mapping of these regions. Example fits will be pre-

sented showing the current status and the potential of the new framework.

HK 47.5 Wed 17:00 HBR 62: EG 19
Truncated partial-wave analysis with Bayesian inference — ∙Philipp Krön-

ert, YannickWunderlich, Farah Afzal, and Annika Thiel—Helmholtz-

Institut für Strahlen- und Kernphysik, Universität Bonn, Nussallee 14-16, 53115

Bonn

In Baryon spectroscopy, several models for partial-wave analysis are available

for extracting physical quantities from measured polarization observables. No-

table examples are the Bonn-Gatchina K-matrix model, the Jülich-Bonn dy-

namical coupled-channel approach, and the Eta-MAID unitarised isobar-model.

All of these models incorporate an energy-dependent parameterization for the

complex spin amplitudes. Truncated partial-wave analysis provides a model-

independent approach.

Truncated partial-wave analysis has been combined with Bayesian inference

for the first time, allowing for unrivalled estimation of parameter uncertainty

and a unique interpretation of results in comparison to the traditional maximum

likelihood approach. In addition, this approach facilitates the investigation of the

structure of so-called ambiguities in the analysis results.

The talk will discuss the challenges of using Bayesian inference with a mul-

timodal posterior. Furthermore, model independent estimates of multipole pa-

rameters and predictions of yet unmeasured polarization observables for the re-

action γp → ηp just above the production threshold.

HK 48: Heavy-Ion Collisions and QCD Phases XII
Time: Wednesday 17:30–19:00 Location: HBR 14: HS 1

HK 48.1 Wed 17:30 HBR 14: HS 1
Vorticity in heavy-ion reactions from a coarse-grained transport approach
— ∙Robin Sattler
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Theoretical Physics, Goethe University, Max-von-Laue-Strasse 1, 60438 Frank-

furt amMain, Germany—
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Planckstr. 1, 64291 Darmstadt, Germany —
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Frankfurt Institute for Ad-

vanced Studies, Ruth-Moufang-Strasse 1, 60438 Frankfurt amMain, Germany—
4
Helmholtz Research Academy Hesse for FAIR (HFHF), GSI Helmholtz Center,

Campus Frankfurt, Max-von-Laue-Strasse 12, 60438 Frankfurt am Main, Ger-

many

In 2017, the STAR collaboration at the Relativistic Heavy Ion Collider (RHIC)

measured the polarization of Λ (and Λ̄) hyperons and deduced an estimate for

the vorticity in heavy ion collisions (HICs). Their findings suggest that the fluid

produced in HICs is a highly vortical system due to the large deposition of angu-

larmomentum in the interactionmedium of non-central collisions. In this work,

the vortical flow structure of HICs is examined applying the hadronic transport

approach SMASH (Simulating Many Accelerated Strongly-interacting Hadrons)

within a coarse-grained framework. The thermal vorticity in non-central Au+Au

collisions is calculated. In order to compare the results to the experimental data

of the STAR collaboration, the polarization of the Λ hyperons is determined on

the freeze-out hypersurface. In addition, the results are compared to a similar

study within the UrQMD (Ultra-relativistic QuantumMolecular Dynamics) ap-

proach.

HK 48.2 Wed 17:45 HBR 14: HS 1
QCD topology and axions — Bastian Brandt, Gergely Endrödi, ∙José
Javier Hernández Hernández, GergelyMarkó, and Laurin Pannullo—

Universität Bielefeld
A possible solution to the strong CP problem is the axion mechanism. Axions

are widely studied since they are also candidates for dark matter and they are

susceptible to experimental detection, e.g. through their coupling with pho-

tons. Moreover, the axion mass is a source of cosmological information dur-

ing the early universe. Using Lattice QCD simulations with staggered quarks at

the physical point, we explore the impact of electromagnetic fields on topolog-

ical observables related to axions. Our focus is on the topological susceptibility

(∝ m2
a) and the axion-photon coupling. The current status in the determina-

tion of the magnetic field dependence of the axion mass at finite temperature,

with a focus in the crossover region, is shown. We also present the result of the

first non-perturbative calculation of the QCD corrections to the axion-photon

coupling.

HK 48.3 Wed 18:00 HBR 14: HS 1
On the validity of Ohm’s law in relativistic plasmas— ∙AshutoshDash, Ma-

soud Shokri, Luciano Rezzolla, and Dirk Rischke — Goethe university,

Institute for theoretical physics, 60438 Frankfurt am Main

Relativistic plasmas play a significant role in high-energy phenomena, including

heavy-ion collisions, black-hole magnetospheres, relativistic jets, and the early

universe. The coarse-grained framework for describing the motion of charged

fluid is known as relativistic magnetohydrodynamics (MHD). The MHD equa-

tions, which comprise the particle conservation law, the energy/momentum con-

servation laws, andMaxwell*s equations, must also be complemented by Ohm*s

law. The usual Navier-Stokes form of Ohm’s law is acausal and needs to be re-

placed with an evolution equation of the charge diffusion current with a finite

relaxation time, which ensures causality and stability.

This, in turn, leads to transient effects in the charge-diffusion current, the na-

ture of which depends on the particular values of electrical conductivity and

the charge-diffusion relaxation time. We will investigate in a simplified 1+1-

dimensional setting in the context of heavy-ion collision, where matter and elec-

tromagnetic fields are assumed to be transversely homogeneous and are initially

expanding according to a Björken scaling. We will see how the scale invariance

is broken by the ensuing self-consistent dynamics of matter and electromagnetic

fields. Implications of these findings on the recent measurement of charged par-

ticle directed flow by the STAR experiment will also be discussed.

HK 48.4 Wed 18:15 HBR 14: HS 1
Critical dynamics of non-equilibrium phase transitions — ∙Leon Sieke
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In context of the search for the QCD critical endpoint in heavy-ion collisions,

a deep understanding of the out-of-equilibrium dynamics of the system is nec-

essary to make well-grounded predictions for signatures in final states. To this

end, we investigate the dynamic critical behavior of a classical scalar field the-

ory with Z2 symmetry in the dynamic universality class of Model A in two and

three spatial dimensions. The critical dynamics of the system is studied under a

linear quench protocol, where the external symmetry breaking field is changed

at a constant rate through the critical point. We discuss the connection to the

Kibble-Zurek mechanism and determine the dynamic critical exponent z as well
as universal scaling functions. These fully describe the non-equilibrium evolu-

tion of the system near the critical point for all quench rates under considera-

tion. We find that while the scaling functions are non-trivial, the corresponding

scaling exponents are fully determined by the static critical exponents and the

dynamic critical exponent. Finally, we perform a finite-size scaling analysis and

observe good collapse of the data onto universal finite-size scaling functions.

HK 48.5 Wed 18:30 HBR 14: HS 1
Critical Dynamics from the Analytically Continued FRG — ∙Patrick
Niekamp

1
, Lorenz von Smekal

1,2
, and Johannes Roth

1
—

1
Institut für

Theoretische Physik, Justus-Liebig-Universität, 35392 Giessen, Germany —
2
Helmholtz Research AcademyHesse for FAIR (HFHF), Campus Giessen, 35392

Giessen, Germany

Euclidean approaches such as the functional renormalization group (FRG) have

been abundantly and successfully used to study the universal static critical behav-

ior of various physical systems near continuous phase transitions. For the study

of critical dynamics, on the other hand, one usually relies on real-time meth-

ods. Our research aims to connect and relate the two approaches by comparing

analytically continued (aFRG) and real-time FRG on the closed time path.

In particular, we investigate the dynamic critical behavior of a dissipative open

quantum system near equilibrium in the spirit of the Caldeira-Leggett model

with the aFRG and compare that with real-time results for the dynamic uni-

versality class of the corresponding Model A (according to the classification by

Halperin and Hohenberg). The long-term goal of this project is to understand
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the merits and limitations of studying more complicated critical dynamics, in-

cluding conservation laws and reversible mode couplings as relevant for QCD,

with analytically continued Euclidean versus real-time approaches.

HK 48.6 Wed 18:45 HBR 14: HS 1
Non-relativistic stochastic hydrodynamics — ∙Mattis Harhoff

1
, Sören

Schlichting
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, and Lorenz von Smekal

2,3
—
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Fakultät für Physik, Univer-

sität Bielefeld, 33615 Bielefeld, Germany —
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Institut für Theoretische Physik,

Justus-Liebig-Universität Gießen, 35392 Gießen, Germany —
3
Helmholtz Re-

search Academy for FAIR (HFHF), Campus Gießen, 35392 Gießen, Germany

Understanding dynamic critical phenomena is a crucial ingredient to finding sig-

natures of a QCD critical endpoint in final states of non-equilibrium processes

such as heavy ion collisions. If such a system exhibits the right conservation laws,

its non-equilibrium dynamics in the vicinity of a critical point can be under-

stood hydrodynamically, corresponding to Model H in the classification scheme

by Halperin and Hohenberg. Since fluctuations of the order parameter diverge

near a critical point, including stochastic fluctuations into the underlying hy-

drodynamic equations is essential to describe critical phenomena correctly. We

propose a novel approach to the numerical simulation of non-relativistic stochas-

tic hydrodynamics on a lattice in two spatial dimensions. Our method features

a Metropolis-type algorithm to sample stochastic fluxes of the conserved quan-

tities, ensuring that fluctuations follow the correct microcanonical probability

distribution. Tuning input parameters using an entropy production argument

generates the desired transport coefficients. We present how the algorithm can

be used to simulate problems such as stochastic diffusion and give an outlook on

applications in the context of non-equilibrium phase transitions.

HK 49: Nuclear Astrophysics IV
Time: Wednesday 17:30–19:15 Location: HBR 14: HS 4

Group Report HK 49.1 Wed 17:30 HBR 14: HS 4
First study of the 139Ba(n,γ)140Ba reaction to constrain the conditions
for the astrophysical i process — ∙Dennis Muecher
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The intermediate "i" process was proposed as a plausible scenario to explain some

of the unusual abundance patterns observed in metal-poor stars (Denissenkov

et al, ApJ Letters 2017). The most important nuclear physics properties enter-

ing i-process calculations are the neutron-capture cross sections and they are al-

most exclusively not known experimentally. In this talk we demonstrate results

(Spyrou et al., under review at PRL, 2023) from an experiment using RIBs from

CARIBU, Argonne National Laboratory, allowing to experimentally constraint

the
139

Ba(n,γ)140Ba reaction rate using the newly developed "Shape" method

(Muecher et al., PRC 107, L011602, 2023). Our results remove the dominant

source of uncertainty for the production of lanthanum, a key indicator of i-

process conditions. Our results show that the observed elemental abundances

in metal-poor stars are consistent with an i-process scenario at neutron densities

of 10
13n/cm3

.

HK 49.2 Wed 18:00 HBR 14: HS 4
A Trap System for Measuring Neutron Capture Cross Sections for the r-
process — ∙Heinrich Wilsenach
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One of the current limitations of predicting the nuclear astrophysics r-process

abundance is the lack of experimental data of neutron-capture cross-sections of

radioactive neutron-rich isotopes. Their measurement is currently considered

very challenging due to the instability of the targets and projectile. To overcome

this limitation, we plan to stop and thermalise fission fragments in a cryogenic

stopping cell. These fragments will then form a cooled low-energy beam, which

will be transported into an RF trap system (coined “NG-Trap”). An intense neu-

tron beam will consequently irradiate this trapped “cloud target”. The reacted

ions will be mass-selected, identified and counted using a multiple-reflection

time-of-flight mass-spectrometer (MR-TOF-MS), thus extracting (n,γ) cross-
sections. The talk will discuss the current status of a triple-RFQ system oper-

ating at Tel-Aviv University and present a measured trap capacity of more than

10
10

ions. The system is the first step in designing the final NG-Trap system to

be installed at the Soreq Applied Research Accelerator Facility (SARAF).

HK 49.3 Wed 18:15 HBR 14: HS 4
Towards direct measurements of astrophysical neutron capture rates in
unstable nuclei — ∙Timm-Florian Pabst
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University of Cologne, Division of Nuclear Chemistry, Cologne, Germany

The intermediate neutron capture process (i process) is presumably taking place

in AGB stars and is required to explain elemental abundances of certain CEMP

stars. With most quantities along the i process being well constrained experi-

mentally, neutron capture rates are among the largest unknowns in terms of the

nuclear physics input. While indirect measurements suffer from higher uncer-

tainties, directmeasurements are hindered by the fact thatmany key nuclei along

the i process are unstable.

In this talk we will discuss the possibilities for direct measurements of neu-

tron capture cross sections for selected long-lived target nuclei, with the goal to

constrain the astrophysical conditions of the i process. We discuss the status and

first tests of a new beamline for the production of a high density secondary neu-

tron beam at the CologneAMS 6MV tandetron. Cross sections will be measured

via a new activation technique based on beta-decay electron detection. Our first

physics case is the
137

Cs(n, γ)138Cs cross section with the goal to shed light into

understanding the observed Lanthanum and Barium abundances in AGB stars.

HK 49.4 Wed 18:30 HBR 14: HS 4
Neutron-star merger models including all phases of matter ejection —

∙Oliver Just
1,2

, Vimal Vijayan
1,3

, Zewei Xiong
1
, Stephane Goriely

4
,

Theodoros Soultanis
1
, Andreas Bauswein

1,5
, Jerome Guilet

6
, Hans-

Thomas Janka
7
, and Gabriel Martinez-Pinedo

1,5,8
—

1
GSI, Darmstadt,

German—
2
RIKEN, Saitama, Japan—

3
Ruprecht-Karls-Universität, Heidelberg,

Germany —
4
ULB, Brussels, Belgium —

5
FAIR HFHF, Darmstadt, Germany

—
6
Paris University, France —

7
MPA, Garching, Germany —

8
IKP, Darmstadt,

Germany

Collisions of two neutron stars, as first observed in 2017, are unique nuclear

physics laboratories. The material ejected during these events is believed to un-

dergo the rapid neutron-capture (r-) process, and the nuclear equation of state

(EOS) has a crucial impact on the lifetime of the hyper-massive merger remnant

until it collapses to a black hole. In order to predict the observational signa-

ture, e.g. the kilonova signal, of r-process nucleosynthesis and the nuclear EOS,

detailed numerical simulations are necessary, ideally covering all phases of mat-

ter ejection. Most existing simulations, however, focus only on the first tens of

milliseconds and neglect the subsequent (”post-merger”) evolution. This contri-

bution presents our recent study where we developedmodels of delayed-collapse

mergers, which cover about 100 seconds, i.e. all relevant phases of matter ejec-

tion. Such ”end-to-end” models are essential for reliably predicting the total

r-process yields, the geometric distribution of different chemical elements in the

ejecta, and for assessing the impact of the remnant lifetime on the kilonova.

HK 49.5 Wed 18:45 HBR 14: HS 4
Decoding the HESS J1731-347 compact object‘s equation of state — ∙Ishfaq
Ahmad Rather

1
, Grigoris Panotopoulos

2
, and Ilidio Lopes

3
—

1
Institute

ofTheoretical Physics, Goethe University, Frankfurt ammain—
2
Departamento

de Ciencias Fisicas, Universidad de la Frontera, Casilla 54-D, 4811186 Temuco,

Chile —
3
CENTRA, Instituto Superior Tecnico, Universidade de Lisboa, 1049-

001 Lisboa, Portugal

The recently announcedmeasurement ofHESS J1731-347withM = 0.77
+0.20
−0.17M⊙

and R = 10.4
+0.86
−0.78 km challenges our understanding of the EoS at densities (1-2)

times the nuclear saturation density [1]. This estimate of maximum mass, 0.77

M⊙, is intriguing, given the previous analysis revealed that the minimum possi-

ble mass of a neutron star is 1.17M*. The HESS J1731-347 measurement is also

interesting as the first simultaneous measurement of the mass, radius, and sur-

face temperature of a compact star and opens the possibility to study its thermal

evolution. We examine the nature of HESS J1731-347 as a strange star and study

the radial properties at its maximummass [2]. We also explore the possibility of

HESS J1731-347 CCO to be a Dark Matter admixed Strange star.

1) V. Doroshenko, V. Suleimanov, G. Pühlhofer, A. Santangelo, Nat. Astron.

6(12), 1444-1451 (2022)

2) I. A. Rather, G. Panotopoulos, I. Lopes, EPJ C, 83:1065 (2023)

HK 49.6 Wed 19:00 HBR 14: HS 4
Towards a Doppler shift measurement of the 1 fs lifetime of the 6.79MeV
state in 15O— ∙MaxOsswald

1,2
, Daniel Bemmerer

1
, Antonio Caciolli

3,4
,

Eliana Masha
1
, Jakub Skowronski

3,4
, Elia Pilotto

3,4
, Steffen Turkat

2
,
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and Bruno Poser
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—
1
Helmholtz-Zentrum Dresden-Rossendorf (HZDR) —

2
TU Dresden —

3
INFN Sezione di Padova, Italy —

4
Università degli Studi di

Padova, Italy

The 6.79MeV excited state in
15
Oplays an important role in nuclear astrophysics,

because it is a subthreshold resonance that is significant for the low-energy ex-

trapolation of the
14
N(p, γ)15O reaction. This reaction controls the rate of the

Bethe-Weizsäcker cycle of hydrogen burning. Its lifetime is on the level of 1-3 fs,

with many recent experiments giving conflicting data. The present contribution

will report on the first steps of the data analysis of a recent experiment using the

AGATA γ-ray tracking array coupled with the CD silicon detector at Legnaro

National Lab, Italy. The contribution will also cover some target stability mea-

surements carried out at Dresdener Felsenkeller, Germany, prior to the Legnaro

experiment.

HK 50: Instrumentation XII
Time: Wednesday 17:30–19:00 Location: HBR 19: C 1

Group Report HK 50.1 Wed 17:30 HBR 19: C 1
The CBM First-level Event Selector — ∙Jan de Cuveland and Volker Lin-

denstruth — Frankfurt Institute for Advanced Studies, Goethe University

Frankfurt am Main, Germany

The CBM experiment currently under construction at GSI/FAIR is designed to

study QCD predictions at high baryon densities. The CBM First-level Event

Selector (FLES) is the central event selection system of the experiment. De-

signed as a high-performance computer cluster, its task is an online analysis of

the physics data including full event reconstruction at an incoming data rate ex-

ceeding 1 TByte/s.

The CBM detector systems are free-running and self-triggered, delivering

time-stamped data streams. As there is no inherent event separation, timeslice

building takes the place of global event building. The FLES combines the data

from approximately 5000 input links to self-contained, overlapping processing

intervals and distributes them to compute nodes. It employs a high-bandwidth

InfiniBand network as well as dedicated custom FPGA input boards providing

time-addressed access to buffered data. Subsequently, specialized algorithms an-

alyze these processing intervals in 4-D, identify events, and select those relevant

for storage. The developed hardware and software solutions are already being

applied productively on a smaller scale in the mCBM experiment (FAIR Phase-

0).

This presentation summarizes the status of the CBM First-level Event Selector

project and includes results from recent mCBM campaigns. This work is sup-

ported by BMBF (05P21RFFC1).

HK 50.2 Wed 18:00 HBR 19: C 1
A FLES Interface Module for the CBM Common Readout Interface Card —

∙DirkHutter for the CBM-Collaboration — Frankfurt Institute for Advanced

Studies, Goethe University, Frankfurt, Germany

The CBMFirst-level Event Selector (FLES) is the central data handling and event

selection entity of the upcoming CBM experiment at FAIR. Constructed as a

scaleable high-performance computing cluster, it is designed for online analysis

of unfiltered physics data at rates exceeding 1 TByte/s.

Data from the detector systems enters the FLES via customFPGAPCIe boards,

the common readout interface. As part of the FPGA design, the FLES interface

module (FLIM) implements the interface between subsystem-specific readout

logic and the generic FLES data handling. It receives packaged detector mes-

sages and performs data transfers to the host’s memory via a low-latency, high-

throughput PCIe DMA engine. The custom design enables a true zero-copy data

flow.

The first version of the FLIM is fully implemented and is in active use in CBM

test setups as well as the FAIR Phase-0 experiment mCBM. The upcoming sec-

ond generation of the FLIM optimizes the data flow and is designed to work with

the next-generation interface card. An overview of the FLES input interface, per-

formance studies, and plans for the next-generation FLIM will be presented.

This work is supported by BMBF (05P21RFFC1).

HK 50.3 Wed 18:15 HBR 19: C 1
Simple readout system of ALICE silicon detectors — ∙Bent Buttwill for

the ALICE Germany-Collaboration — Physikalisches Institut Universität Hei-

delberg

The Outer Barrel Module (OBM) used in the the outermost four layers of ALICE

Inner Tracking System (ITS2) utilizes interconnected Monolithic Active Pixel

Sensors (MAPS) ALPIDE. The operational ITS2 has a surplus of spare modules

available which could be used outside of the ALICE experiment. For this, a sim-

pler readout was required to make use of the modules in tabletop experiments.

This talk introduces a readout system using the widely accessible microcon-

troller RP2040, with communication exclusively managed via the chip’s slow

control interfaces, enabling full configuration and data readout at reduced rates.

A small scale proton-nucleus reaction cross section measurement proposed for

2024 at the Marburger Ionenstrahl-Therapiezentrum (MIT) will greatly profit

from the large active area offered by the OBM and from the new readout system.

HK 50.4 Wed 18:30 HBR 19: C 1
TheDataAcquisition for PANDAFAIRPhase-0 atMAMI—LuigiCapozza

1
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Jonas Geisbüsch
1
, Ravi Gowdru Manjunata

1
, Samet Katilmis

1
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Maas
1,2,3

, ∙Oliver Noll
1,2

, David Rodriguez Piñeiro
1
, Paul Schöner

1
,
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1
, and Sahra Wolff

1
for the PANDA-Collaboration —

1
Helmholtz-Institut Mainz, Mainz, Germany —

2
Institute of Nuclear Physics,

Mainz, Germany —
3
PRISMA Cluster of Excellence, Mainz, Germany

The PANDA FAIR Phase-0 experiment at the MainzMicrotron Facility (MAMI)

is set to determine the double-virtual transition formfactor (TFF) of the pion. As

a result, the uncertainty in the hadronic light-by-light (HLbL) calculation can be

reduced. Consequently, the experiment will give new input to the hadronic cor-

rections of the anomalous magnetic moment of the muon (gμ-2 puzzle). The de-

tector system for the experiment is a modified version of the PANDA backward

calorimeter, which was designed by the electromagnetic process group (EMP)

at HI-Mainz. In contrast to the PANDA experiment, the detector will operate

in forward direction within a strong electromagnetic environment. The PANDA

FAIR Phase-0 data acquisition is optimised to record the exclusive signal channel

under high-background conditions. The talk addresses the readout chain with

the analogue frontend, the digitisation using the PANDA SADC, the digital sig-

nal processing on FPGAs and the efficient data transmission via the Trigger Bus

Synchronisation System (TRB).

HK 50.5 Wed 18:45 HBR 19: C 1
Data acquisition rate enhancement for experiments with exotic nuclei at GSI
— ∙Martin Bajzek

1,2
and Nikolaus Kurz

1
for the Super-FRS Experiment-

Collaboration —
1
GSI Helmholtzzentrum für Schwerionenforschung GmbH,

Darmstadt, Germany —
2
Justus-Liebig-Universitat Gießen, Gießen, Germany

In the search for ever more exotic nuclei, and probing into various physics phe-

nomena at very low cross sections, one of the main limiting factors is the ac-

quisition rate at which the detector systems can operate. Usually, the sampling

rate is limited by the digital electronics’ side, rather than analog detector hard-

ware. We have integrated and adapted the MVLCMesytec VME Controller into

the standard GSI data acquisition system MBS (Multi Branch System), which is

used for essentially all experiments on exotic nuclei at the fragment separator

FRS. The expected goal is to enhance the acquisition rate capability by a factor

2...3. In this contribution, first results obtained with pulsed triggers and beams

are discussed.

HK 51: Instrumentation XIII
Time: Wednesday 17:30–19:15 Location: HBR 19: C 2

HK 51.1 Wed 17:30 HBR 19: C 2
Developing temperature simulations to optimize cluster-jet and droplet tar-
get designs— ∙Jost Froning, ElenaLammert, ChristianMannweiler, and

Alfons Khoukaz— Institut für Kernphysik, Universität Münster, 48149 Mün-

ster, Germany

Internal hydrogen cluster-jet and droplet targets are widely applied in accelera-

tor experiments in nuclear and particle physics. For example, both target types

are to be used in the future PANDA experiment at FAIR.

Hydrogen at cryogenic temperatures is a mandatory requirement for the op-

eration of cluster-jet and droplet targets in order to enable hydrogen liquefac-

tion. The temperature demands on the target designs are therefore very high,

so that proven design concepts have been relied on up to now. By simulating

the temperature distributions of different target geometries, their performance

can be predicted cost-effectively instead of constructing a new geometry without

knowing its temperature behavior in advance.

This talk shows developed temperature simulations of current target designs
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using Autodesk CFD, comparisons between simulated and measured tempera-

tures and optimization possibilities for future constructions.

The research project was supported by BMBF (05P21PMFP1) and the EU’s

Horizon 2020 programme (824093).

HK 51.2 Wed 17:45 HBR 19: C 2
Simulations of adiabatic fast passage spin flippers for the neutron lifetime
experiment τSPECT— ∙Niklas Pfeifer1, Martin Fertl

1
, and Dieter Ries

2

for the tauSPECT-Collaboration —
1
Institute of Physics, Johannes Gutenberg

University Mainz, Mainz, Germany —
2
Paul Scherrer Institute, Villigen PSI,

Switzerland
The τSPECT experiment aims to measure the free neutron lifetime with an un-

certainity goal of sub second by storing ultra-cold neutrons in a fully magnetic

bottle. A key element of the experiment is the adiabatic fast passage spin flipper.

It is used to convert the neutrons into the storable, low-field-seeking spin state

by applying a radiofrequency field in a magnetic field gradient region. To study

and understand systematic effects and reduce uncertainties of the current design,

simulations of neutron dynamics during the spin flip process are needed. Based

on the PENTrack software we developed a simulation framework to accurately

simulate the trajectories as well as the spin dynamics of ultra-cold neutrons in

complex electromagnetic fields.

This talk will present the underlying theory, latest results and challenges of

neutrons spin-flipping simulations for τSPECT as well as possible future opti-

mizations and performance improvements.

HK 51.3 Wed 18:00 HBR 19: C 2
Evaluation of the precision of the NeuLAND positional calibration using dif-
ferent methods — ∙Yanzhao Wang

1
, Igor Gasparic

2
, Håkan Johansson

3
,

Konstanze Boretzky
2
, and Andreas Zilges

1
—

1
University of Cologne, In-

stitute for Nuclear Physics, Germany —
2
GSI Helmholtzzentrum für Schwerio-

nenforschung, Germany —
3
Chalmers University of Technology, Sweden

The New Large-Area Neutron Detector NeuLAND, as part of the R
3
B experi-

ment at FAIR, aims at providing a high detection efficiency and spatial-temporal

resolution of neutrons generated from the high-intensity radioactive beam[1].

Multiple calibration processes of NeuLAND, such as energy calibration and po-

sitional calibration, rely heavily on the reconstruction of local muon tracks from

cosmic radiation. In this talk, we introduce two major methods for positional

calibrations: the first method reconstructs local muon tracks using only the

geometrical information of the NeuLAND scintillator array while the second

method utilizes the Millipede algorithm in the reconstruction, irrespective of

the large number of local parameters of muon tracks. The precisions from both

methods will be compared based on the same experimental data from a R
3
B ex-

periment.

Supported by the BMBF (05P21PKFN1).

[1] K. Boretzky et al., Nucl. Instrum. Methods Phys. Res. A1014 (2021) 165701

HK 51.4 Wed 18:15 HBR 19: C 2
Vacuum studies on the PANDA cluster-jet target considering flash evapo-
ration and cluster bursting — ∙Michael Weide, Philipp Brand, Sophia

Vestrick, and Alfons Khoukaz for the PANDA-Collaboration — Institut für

Kernphysik, Universität Münster, 48149 Münster, Germany

In antiproton-proton annihilation experiments such as the upcoming PANDA

experiment at FAIR, internal targets have a key role as they allow the accelerator

beam to be utilized for multiple interactions with the target. Initially, this tar-

get will be realized by a cluster-jet target (CJT) operated with H2, that produces

clusters of sizes ≤ 10microns in diameter.

A challenge of such an experiment is minimizing background reactions due to

the costly production of antiprotons, thus good vacuum conditions are manda-

tory. Residual gas sources in a CJT include flash evaporation, i.e., the evaporation

of H2 due to thermal radiation and the pressure difference between the cluster

and its surroundings, and cluster bursting, i.e., the burst of H2 during the inter-

action between the accelerator beam and a cluster.

To analyze the gas load caused by flash evaporation, a simulation software

was developed that computes the outgassing rate per cluster size along the entire

cluster-jet. Additionally, measurements at the Cooler Synchrotron (COSY) at FZ

Jülich were performed, to study the accelerator beam induced pressure increase

in the interaction chamber.

The research project was supported by BMBF (05P21PMFP1) and the EU’s

Horizon 2020 program (824093).

HK 51.5 Wed 18:30 HBR 19: C 2
Beam and Target Optimization for the KOALA Experiment — ∙Ruijia
Yang

1,2
, Frank Goldenbaum

1,2
, and Huagen Xu

2
for the PANDA-

Collaboration —
1
Bergische Universität Wuppertal —

2
Forschungszentrum

Jülich GmbH

The KOALA experiment is aimed to measure (anti)proton-proton elastic scat-

tering over a wide range of four momentum transfer squared 0.0008 < |t| <
0.1(GeV/c)2 in order to precisely determine the differential cross section. The

wide range of |t| is achieved by measuring the total kinetic energy as well as the

recoil angle α(=90∘-θ) from -1.8
∘
to 15

∘
of the recoil protons with a recoil de-

tector consisting of silicon and germanium single-sided strip sensors. The large

background at small |t| can be suppressed by measuring the elastically scattered

beam particles in the forward direction close to the beam axis with a forward de-

tector, which contains two layers of plastic scintillators. It is noted that the finite

thickness of the target profile and the residual gas in the scattering chamber play

critical roles at such small recoil angles (α<1.2∘), while attempting to achieve the

expected smallest |t|. Meanwhile it is also observed that the beam imperfection

such as large profile and offset to beam axis introduces a non-negligible impact

on the measurement precision. As a compensation for the missing acceptance

at the forward region, a larger scintillator detector has been implemented. The

simulation study based upon KoalaSoft for the influence of the realistic target

profile, residual gas in the scattering chamber as well as the beam imperfection

is ongoing. The latest results of the study will be presented.

HK 51.6 Wed 18:45 HBR 19: C 2
Characterisation and optimisation of the MDT-H droplet target —

∙ChristianMannweiler, DanielBonaventura, Jost Froning, Anna Luna

Hannen, and Alfons Khoukaz for the PANDA-Collaboration — Universität

Münster
Internal target systems enjoy widespread use in various different fields of physics,

such as plasma or particle physics. A prominent example will be the PANDA

experiment at FAIR which will make use of both hydrogen cluster-jet and

droplet/pellet target systems.

The operating principle of a hydrogen droplet target is to force cryogenic liq-

uid hydrogen through a nozzle with an aperture size of around 10 microns. By

inducing vibrations in the nozzle through a piezoelectric element the resultant

liquid hydrogen beam is then broken up into droplets which can then propagate

over ranges of several meters through vacuum.

The MDT-H is a newly constructed droplet target prototype currently set up

in Münster. Through a novel, modular gas system design which allows for a

higher standard of purity this target is considerably more reliable than previous

designs and allows for quick progress in the characterisation and optimisation

of its properties.

In our contribution we will present the MDT-H in detail and show some first

results of our characterisation and optimisation endeavours.

This project has received funding from the EU Horizon 2020 programme

(824093).

HK 51.7 Wed 19:00 HBR 19: C 2
Advancing Nuclear Technology: Applications and Studies of High Entropy
Alloys— ∙Gizem Öztürk

1
, Hüseyin Ozan Tekin

2
, Baki Akkuş

3
, and Ömer

Güler
4
—

1
Department of Physics, Faculty of Science, Istanbul University,

34134, Istanbul, Turkey—
2
Department ofMedical Diagnostic Imaging, College

of Health Sciences, University of Sharjah, 27272, Sharjah, United Arab Emirates

—
3
Department of Physics, Faculty of Science, Istanbul University, 34134, Istan-

bul, Turkey —
4
Rare Earth Elements Application and Research Center, Munzur

University, 62000 Tunceli, Turkey

High Entropy Alloys (HEAs) have emerged as a frontier for innovative advance-

ments, particularly in nuclear applications. This presentation commences with

a foundational overview of HEAs, elucidating their unique compositional and

structural attributes. These alloys offering remarkable attributes such as high

strength, corrosion resistance, and thermal stability. Our research group mem-

bers have employed cutting-edge techniques such as additivemanufacturing and

advanced characterization methods to understand the microstructural and me-

chanical properties of these alloys. Our findings reveal that specificHEA compo-

sitions exhibit enhanced radiation tolerance andmechanical robustness, making

them suitable for nuclear applications. In conclusion, our research underscores

the transformative potential of High Entropy Alloys in nuclear applications. By

offering novel insights into their properties and applications, this presentation

aims to pave the way for safer, more efficient, and sustainable nuclear technolo-

gies.
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HK 52: Structure and Dynamics of Nuclei X
Time: Wednesday 17:30–19:00 Location: HBR 19: C 5a

HK 52.1 Wed 17:30 HBR 19: C 5a
Absolute photon flux determination for nuclear resonance fluorescence
experiments above the neutron separation threshold — ∙K. Prifti

1
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1
, U. Friman-Gayer

2,3,4
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ESS, Lund, SE —
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USA —
6
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The giant dipole resonance (GDR) is a fundamental nuclear excitation that dom-

inates the dipole response of all nuclei. The present work aims at quantifying the

branching ratio of the decay of the GDR of
154

Sm and
140

Ce, via emission of

γ-rays or neutrons as a function of excitation energy. An activation measure-

ment has been performed simultaneously to a nuclear resonance fluorescence

(NRF) measurement in the energy range from 11.22 MeV to 17.5 MeV at the

HIγS facility. Natural samples of Sm, Ce and Au were used as targets in the acti-

vation measurements. By determining their activation after irradiation and then

comparing it to the GDR-NRF events that are observed, the γ- to neutron-decay
branching ratio was determined.

Supported by the State of Hesse within Cluster project ELEMENTS and the

LOEWEproject, DFGProject-ID 499256822-GRK2891 andU.S. DOE grantNos

DE-FG02-97ER41041 and DE-FG02-97ER41033.

HK 52.2 Wed 17:45 HBR 19: C 5a
Investigation of the Pygmy Dipole Resonance near the magic N = 82 shell
closure — ∙Florian Kluwig

1
, Miriam Müscher

1
, Deniz Savran

2
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Schwengner
3
, Tanja Schüttler

1
, and Andreas Zilges

1
—

1
University of

Cologne, Institute for Nuclear Physics, Germany —
2
GSI, Darmstadt, Germany
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3
Helmholtz-Zentrum Dresden-Rossendorf, Germany

The Pygmy Dipole Resonance (PDR) is part of the electric dipole response in

atomic nuclei. However, despite being a subject of significant interest in both

theoretical and experimental domains over recent decades [1-3], several ques-

tions regarding its structure and origin remain open. Systematic studies are

therefore crucial for enhancing our understanding of this excitation mode. Such

studies have been performed on isotopes near the magic N = 82 shell closure,

e.g.,
144,146

Nd and
142

Ce, using real-photon scattering experiments, commonly

denoted as Nuclear Resonance Fluorescence (NRF). Photons are a well-suited

probe for the investigation of the PDR since they only transfer small angular

momenta [4]. In this contribution, the results of NRF experiments on
144

Nd and

comparisons with other experiments on neighbouring isotopes and isotones will

be presented.

This work is partly supported by the BMBF (05P21PKEN9).

[1] D. Savran et al., Prog. Part. Nucl. Phys. 70 (2013) 210.
[2] A. Bracco et al., Prog. Part. Nucl. Phys. 106 (2019) 360.
[3] E.G. Lanza et al., Prog. Part. Nucl. Phys. 129 (2023) 104006.
[4] A. Zilges et al., Prog. Part. Nucl. Phys. 122 (2022) 103903.

HK 52.3 Wed 18:00 HBR 19: C 5a
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The giant dipole resonance (GDR) is one of the most fundamental nuclear exci-

tations and dominates the dipole response of all nuclei. Geometrically it is pic-

tured as an isovector oscillation of the proton against the neutron body. Recently,

novel data on the γ-decay of theGDRof thewell-deformednuclide
154

Smand the

spherical nuclide
140

Ce were obtained through photonuclear experiments at the

HIγS facility. Individual regions of the GDR were selectively excited by HIγS’s
intense, linearly-polarized and quasi-monochromatic γ-ray beam. The obtained

data allow for a novel close experimental assessment of the geometrical model of

the GDR, in particular for
154

Sm with its double-humped GDR and respective

K-quantum-number assignments.

Supported by the BMBF under grant No. 05P21RDEN9, by the DFG under

GRK 2891, Project-ID 499256822 and the U.S. DOE under grant Nos. DE-FG02-

97ER41041 and DE-FG02-97ER41033.

HK 52.4 Wed 18:15 HBR 19: C 5a
Studying the internal conversion decay of the 229Th isomer in the
bulk of VUV-sensitive SiPMs — ∙Lilli Löbell
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229
Th has a nuclear isomer with an exceptionally low excitation energy of only

8.338± 0.024 eV (λ = 148.71± 0.42 nm). This makes
229m

Th the so far only can-

didate for a nuclear clock, which has potential applications ranging from dark

matter research and searching for a time dependence of fundamental constants

to improving geodesy and satellite-based navigational systems. For the decay of

the thorium isomer to the ground state, the dominant decay channel in neutral
229m

Th atoms is internal conversion (IC). The half-life of the IC decay measured

on a metallic surface was found to be 7 ± 1 μs, but there are indications of a

dependence on the electronic environment surrounding the thorium atom. We

are currently investigating the IC lifetime of
229m

Th within a solid state environ-

ment by implanting
229m

Th atoms into the depletion region of VUV-sensitive

silicon photomultipliers, where the IC electrons can be detected. In case of a

significantly longer IC lifetime, this could be an approach for a solid-state nu-

clear clock based on internal conversion. The talk presents the current status of

this project. This work was supported by the European Research Council (ERC):

ERC Synergy Grant ’ThoriumNuclearClock’.

HK 52.5 Wed 18:30 HBR 19: C 5a
Preparations and first results using fast-timing lifetime analysis within the
nu-Ball2 fission campaign— ∙Julia Fischer
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Nuclei beyond the band of stability are crucial to our understanding of the atomic

nucleus and nuclear forces. Over the years, neutron-rich krypton isotopes have

been studied as part of various campaigns [1,2]. Recently, high-resolution and

fast-timing measurements were performed at the IJCLab Orsay as part of the

nu-Ball2 fission campaign. The novel hybrid γ-spectrometer nu-Ball2 consists of

HPGe and LaBr3(Ce) detectors which provide excellent energy and timing infor-

mation, respectively. The nuclei of interest were produced with a fast-neutron-

induced fission reaction
238

U(n,f). Before new results can be reliably extracted,

the time-walk of the LaBr3(Ce) detectors had to calibrated and the performance

of the setup to be validated using the known lifetimes of excited states. The cali-

bration and validation of the nu-Ball2 fast-timing analysis, as well as some pre-

liminary results will be presented. *Supported by BMBF under Verbundprojekt

05P2021 (ErUM-FSP T07) grant 05P21PKFN1.

[1] R.-B. Gerst et al., PRC 102, 064323 (2020).

[2] R.-B. Gerst et al., PRC 105, 024302 (2022).

HK 52.6 Wed 18:45 HBR 19: C 5a
Lifetime measurement of excited states in 150Gd — ∙Felix Dunkel, Ar-

win Esmaylzadeh, Christoph Fransen, Jan Jolie, Casper-David Laken-

brink, RichardNovak, and Franziskus Spee—Institut für Kernphysik, Köln,

Deutschland
To investigate the evolution of deformation along the Z = 64 (Gd) sub-shell clo-

sure between N = 82 and N = 90 lifetimes of low-lying excited states in
150

Gd

weremeasured utilizing the Recoil Distance Doppler-Shift (RDDS)method. The

excited states were populated using the
142

Ce(
12
C,4n)

150
Gd fusion-evaporation

reaction at the FNTandem accelerator at the IKP Cologne. Measured γ-γ coinci-
dence data were analyzed with the differential decay-curve method (DDCM). It

was possible to determine the lifetimes of the 2
+
1 ,4

+
1 ,3

−
1 states. In this contribution

we will present the results, discuss the evolution of collectivity along the isotopic

chain and compare the results with theoretical calculations. Work supported by

BMBF under grant 05P21PKFN1.
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HK 53: Structure and Dynamics of Nuclei XI
Time: Wednesday 17:30–19:00 Location: HBR 19: C 5b

Group Report HK 53.1 Wed 17:30 HBR 19: C 5b
The lowest-lyingmixed-symmetry 2+ state in theN=80 isotones— ∙T. Stetz1,
H. Mayr
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Quadrupole collectivity near closed shells manifests in the known 2
+
1 proton-

neutron symmetric one quadrupole-phonon excitation of the valence shell and

its isovector proton-neutron mixed-symmetric 2
+
ms,1 counterpart. Their respec-

tive character is quantified by the F-spin quantum number. A direct influence of

subshell structure on the properties of the 2
+
ms,1 state has first been observed in

138
Ce by Rainovski et al. [1]. This lack of shell stabilization leads to a distribution

of theM1 strength of the 2
+
ms,1 configuration to the 2

+
1 state over several excited 2

+

states of
138

Ce. In contrast, the B(M1;2
+
i → 2

+
1 ) strength in other N=80 isotones

below the g7/2 subshell closure is isolated in a single 2
+
state [2,3]. A recent two

neutron-transfer experiment to determine the B(M1;2
+
2 → 2

+
1 ) of

132
Te supports

these observations. Furthermore, a single pronounced one-quadrupole phonon

2
+
ms,1 state has been found in

140
Nd and

142
Sm through Coulomb-excitation ex-

periments, showing a restoration of F-spin symmetry above
138

Ce [4,5].

[1] G. Rainovski et al., Phys. Rev. Lett. 96 (2006) 122501
[2] T. Ahn et al., Phys. Lett. B 679 (2009) 1

[3] N. Pietralla et al., Phys. Rev. C 58 (1998) 796

[4] R. Kern et al., Phys. Rev. C 102 (2020) 041304(R)

[5] R. Kern et al., J. Phys.: Conf. Ser. 1555 (2020) 012027
*Supported by BMBF 05P18RDCIA and 05P21RDCI2

HK 53.2 Wed 18:00 HBR 19: C 5b
Sub-picosecond lifetimes of excited states in 116,118Sn— ∙Sarah Prill, Anna

Bohn, and Andreas Zilges — University of Cologne, Institute for Nuclear

Physics, Germany

In recent years, lifetimes of excited states of various nuclei in the mass region

A=100 and above have been determined with the well established coincidence

Doppler-shift attenuation method (CDSAM) in Cologne [1,2]. Following the

study of
112,114

Sn [3], four experiments were performed on
116,118

Sn to de-

termine sub-picosecond lifetimes. Inelastic scattering experiments with both

alpha particles and protons were employed. The resulting coincidence data

was recorded with the SONIC@HORUS detector array [4] at the University of

Cologne. Herein, the emitted Doppler-shifted photons were detected in HO-

RUS in coincidence with the back-scattered beam particles, recorded by SONIC.

From these coincidences, the reaction kinematics can be reconstructed. Single

levels can be targeted directly in the analysis via energy constraints which en-

ables feeding exclusion. Numerous level lifetimes in
116,118

Sn were determined

with the CDSA method and the results will be presented in this contribution.

Supported by the DFG (ZI 510/9-2).

[1] A. Hennig et al., Nucl. Instr. Meth. A 758, 171 (2015).
[2] S. Prill et al., Phys. Rev. C 105, 034319 (2022).
[3] M. Spieker et al., Phys. Rev. C 97, 054319 (2018).
[4] S. G. Pickstone et al., Nucl. Instr. Meth. A 875, 104 (2017).

HK 53.3 Wed 18:15 HBR 19: C 5b
Excited states in 56Ti, 58Ti populated in one proton knockout —

∙Wiktor Poklepa and Martha Reece for the HiCARI-Collaboration — GSI

Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, Germany

The neutron-rich Ti isotopes lie within the interests of nuclear physicists for sev-

eral reasons. One of the reasons studied in previousworks is the region of validity

of the new neutron magic numbers N=32,34. The other one is approaching the

island of inversion around N=40 with the most exotic Ti isotopes. The E(2
+
1 ) en-

ergies for even-even Ti isotopes have been measured up to N=40 and in contrast

to Ca and Ar isotopes, there is no enhancement of E(2
+
1 ) for

56
Ti. At the same

time the B(E2) values for this set of isotopes have been established only up to

N=34. The currently known trend in B(E2) values in Ti isotopes shows a stag-

gering behaviour, but experimental uncertainties are too large to draw conclu-

sions. Thus further investigation is needed. In this experiment, B(E2) values and

lifetimes of states in
56,58

Ti were studied employing proton knockout reactions

from
57,59

V at the RIBF facility in Japan. Secondary beams produced from
70
Zn

at 345MeV/u were transported through the BigRIPS spectrometer. Gamma rays

emitted by the reaction products were detected by the HiCARI HPGe detector

array. The reaction products were identified using the ZeroDegree spectrome-

ter. In this talk, the first preliminary results on the spectroscopy and lifetime

measurements for
56,58

Ti will be presented.

HK 53.4 Wed 18:30 HBR 19: C 5b
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Valuable information on the structure of atomic nuclei can be obtained from

comparatively simple experimental information, such as ratios of excitation en-

ergies (R4/2) or E2 transition rates (B4/2) of the first 2
+
and 4

+
states of even-even

nuclei. The measurement of lifetimes of the 2
+
1 and 4

+
1 states is necessary to cal-

culate the B4/2 ratio. Experimental data for the lifetimes of the 4
+
1 states in the

tellurium isotopes towards N = 82 is scarce. The measurement of the lifetime of

the 4
+
1 state of

132
Te would yield its B4/2 ratio. It would expand the data on the

evolution of this quantity in the chain of tellurium isotopes. Therefore, an exper-

iment was performed at the IKP Cologne to produce
132

Te in the two-neutron

transfer reaction
130

Te(
18
O,

16
O)

132
Te and determine the desired 4

+
1 lifetime via

the Recoil Distance Doppler-Shift method. The results will be presented and

compared to a recent publication that obtained the lifetime of the 4
+
1 state with

the γ-γ fast-timing approach [1].

[1] D. Kumar et al. In: Phys. Rev. C 106 (3 2022).

*Supported by the BMBF under grant number 05P21RDFN9.

HK 53.5 Wed 18:45 HBR 19: C 5b
Resolving discrepancies in E2-excitation strengths of mid-shell tin isotopes
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Data and theory for the electric quadrupole excitation strength of the proton

closed-shell Sn isotopes show an enhancement of the B(E2, 0+1 → 2
+
1 ) values to-

wards N = 50, and a seniority-type behavior towards N = 82. However, in the

transitional region around N = 66 various sets of data and theory differ signif-

icantly. In particular, lifetime data using the Doppler-shift attenuation method

[1] are at variance with data from Coulomb excitation. In this work we present

final results of a series of experiments on
112,116,120

Sn, utilizing the nuclear reso-

nance fluorescence (NRF) technique, which offers a model-independent way of

measuring E2 strengths. The new data generally support the trend measured in

Coulomb excitation experiments, and is in favor of a smooth transition between

the different regions.

Supported by the DFG through the research grants SFB 1245 and GRK 2891.

[1] A. Jungclaus et al., Phys. Lett. B 695, 110 (2011)

HK 54: Computing II
Time: Wednesday 17:30–19:00 Location: HBR 19: C 103

HK 54.1 Wed 17:30 HBR 19: C 103
Real-time calibrations for future detectors at FAIR— ∙Valentin Kladov
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The online data processing of the next generation of experiments, such as those

conducted at FAIR, requires a reliable reconstruction of event topologies and,

therefore, will depend heavily on in-situ calibration procedures. In this study we

present a neural network-based tool designed to provide real-time predictions of

calibration constants, which rely on continuously available environmental data.

To enhance regularization, we incorporate information about previous environ-

mental states into the Long Short-Term Memory (LSTM) architecture. LSTM

is combined with Graph Convolutions to facilitate predictions across multiple

channels simultaneously and to account for correlations between the channels.

A proof-of-principle of this approach has been demonstrated using data from

the Drift Chambers of the HADES detector obtained during the February 2022

experiment. Our method demonstrated the ability to provide fast and stable

calibration predictions with a precision comparable to that obtained using tra-
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ditional offline, time-consuming approaches. We plan to apply the proposed

methodology in a real-time experimental setting during the next HADES beam

time scheduled for Feb-Mar 2024.

HK 54.2 Wed 17:45 HBR 19: C 103
ASAPO: A high-speed streaming framework to support an automated data-
processing pipeline. — ∙Mikhail Karnevskiy—DESY, Hamburg, Germany

Modern high-speed and high-resolution detectors produce a significant data

rate, thereby increasing the need for online data processing and data reduction.

A well-developed common data processing framework, provided as a service,

minimizes the cost of implementing different use cases, enables more efficient

scientific work due to a higher degree of automation, and enhances the reliabil-

ity of the overall system.

ASAPO is a high-performance streaming framework actively developed at

DESY to enable online and offline data processing using TCP/IP andRDMAover

Ethernet and Infiniband. It efficiently facilitates high-bandwidth communica-

tion between detectors, the storage system, and independent analysis processes.

User-friendly interfaces are available for C/C++, Python on all major platforms.

A high-level Python library reduces boilerplate code when writing independent

analysis workers, which can be combined into complex pipelines. ASAPO sup-

ports users with automatic retransfer, trivial parallelization on a per-image basis,

multi-module detectors, and web-based monitoring.

Several experimental facilities at Petra III already use ASAPO for various data-

processing pipelines. Involved algorithms include azimuthal integration of X-ray

scattering data, peak finding, and indexing of diffraction patterns.

HK 54.3 Wed 18:00 HBR 19: C 103
The Event ProcessingNodes: technical operation and performance of the AL-
ICE GPU-based processing farm and computing model for synchronous and
asynchronous data reconstruction — ∙Federico Ronchetti for the ALICE

Germany-Collaboration—CERN, Esplanade des Particules 1, 1211 Geneva, CH

The Large Hadron Collider (LHC) returned to operation on July 5
th
, 2022. Dur-

ing LHC Long Shutdown 2 (2019-2021), the ALICE detector underwent a major

upgrade that increased the sustainable hadronic rate from 1 to 50 kHz for Pb-Pb

collisions in continuous readout mode.

The improved detector performance and the change of the data taking

paradigm required the operation of a completely new computing model which

merges online (synchronous) and offline (asynchronous) data processing into a

single software framework.

After a short introduction of the ALICE upgrade an overview of the current

ALICE computingmodel will be given together with a technical description with

the supporting hardware facility which makes extensive use of GPU computing

since due to the increased data volumes, storing all the produced raw data is

infeasible. The ALICE computing model has the unique feature to be able to ex-

ploit GPU processing also for offline data reconstruction hence energy efficiency

considerations on the wide-spread use of GPUs will be formulated.

HK 54.4 Wed 18:15 HBR 19: C 103
Modern C++ with SYCL as Multi Paradigm Programming Language for
FPGA-Based Detector Readout— ∙Thomas Janson and Udo Kebschull for

the ALICE Germany-Collaboration — IRI, Goethe-Universität Frankfurt am

Main, Max-von-Laue-Straße 12, 60438 Frankfurt am Main, Germany

Recent developments in high-level synthesis for FPGA targets enable newmeth-

ods of implementing detector readout in high-energy physics. In this talk, differ-

entmethods are shown to develop complex algorithms using high-level synthesis

and the Intel oneAPI framework based on SYCL2020, which can be used to de-

velop, test, and implement complex algorithms. SYCL is a programming model

using C++ for heterogeneous hardware like GPUs, CPUs, and FPGAs. SYCL

inherits many of the Modern C++ features, like generic programming with tem-

plates, lambda expressions for functional programming, and many more. We

evaluate the usability of Modern C++ features with SYCL and the Intel oneAPI

FPGA IP Authoring Flow for FPGAs. First experiences and results are shown

and discussed.

HK 54.5 Wed 18:30 HBR 19: C 103
AnonlineGPUhit finder for the STS detector in CBM— ∙FelixWeiglhofer

for the CBM-Collaboration— Frankfurt Institute for Advanced Studies, Goethe

University, Frankfurt, Germany

The CBM experiment is expected to run with a data rate exceeding 500 GB/s af-

ter averaging. At this rate storing raw detector data is not feasible and an efficient

online reconstruction is required instead. GPUs have become essential for HPC

workloads. Higher memory bandwidth and parallelism can provide significant

speedups over traditional CPU applications. These properties also make them a

promising target for the planned online processing in CBM.

We present an online hit finder for the STS detector capable of running on

GPUs. The hit finder consists of four steps using STS Digis (timestamped detec-

tor messages) as input. Digis are sorted by sensor, within each sensor, they are

sorted by channel and timestamp. Neighboring Digis are combined into clusters.

Finally, after time sorting clusters on each sensor are combined into hits.

Each of those steps is trivially parallel across STS sensors or even sensor sides.

To fully utilize GPU hardware, we modify the algorithms to be parallel on Digi

or cluster level. This includes a custom implementation of parallel merge sort

allowing full parallelism within GPU blocks.

Our implementation achieves speedup of 24 on mCBM data compared to the

same code on a single CPU core. The exact achieved throughput will be shown

during the presentation.

This work is supported by BMBF (05P21RFFC1).

HK 54.6 Wed 18:45 HBR 19: C 103
Data challenges at CBM - towards scalable workflows — ∙Andreas Redel-
bach for the CBM-Collaboration — Frankfurt Institute for Advanced Studies,

Goethe University, Frankfurt, Germany

Operating the CBM experiment at interaction rates up to 10 MHz requires data

reduction in real-time. This necessitates highly efficient online processing of

measurements and the underlying algorithms. More specifically, since the free-

streaming readout data are processed in software, the performance of the recon-

struction algorithms is a critical issue. A promising option for acceleration is

based on an efficient parallelization of data processing developed for both CPU

and GPU architectures. A number of measures have been taken to minimize

runtimes of reconstruction algorithms and to optimize the scaling of some time-

critical workflows.

Using the mCBM full-system test setup at SIS18 allows testing of all relevant

components connected to study all processing steps. It is interesting to note

that progress has been achieved in particular using test data frommCBM beam-

times. In this contribution, some of the concepts and recent progress towards

high throughput processing in the CBM reconstruction chain are summarized.

This work is supported by BMBF (05P21RFFC1).

HK 55: Heavy-Ion Collisions and QCD Phases XIII
Time: Wednesday 17:30–19:00 Location: HBR 62: EG 03

HK 55.1 Wed 17:30 HBR 62: EG 03
Feasibility Studies for Di-Electron Spectroscopy with CBM at FAIR —

∙Cornelius Feier-Riesen for the CBM-Collaboration—GSI, Darmstadt, Ger-

many — Justus-Liebig-Universität, Gießen, Germany

The Compressed Baryonic Matter experiment (CBM) at FAIR is designed to ex-

plore the QCD phase diagram at high net baryon densities and moderate tem-

peratures by means of heavy ion collisions with energies from 2-11 AGeV beam

energy (Au+Au collisions) and interaction rates up to 10 MHz, provided by the

SIS100 accelerator.

Leptons as penetrating probes not taking part in the strong interaction leave

the fireball without being modified, thus carrying information from the dense

baryonic matter. However, di-leptons are rare probes, therefore calling for high

efficiency and high purity identification capabilities. In CBM, electron identi-

fication will be performed by a Ring Imaging Cherenkov Detector (RICH), a

Transition Radiation Detector (TRD) and a Time-of-Flight detector (ToF).

In this contribution, feasibility studies of di-electron spectroscopy from low

mass vector meson decays will be presented. Special emphasis is put on the ap-

plication of Fast Simulations to achieve higher statistics for the rare di-electrons

in order to evaluate the feasibility of e.g. temperature measurements in the in-

termediate mass region beyond 1 GeV/c2.

HK 55.2 Wed 17:45 HBR 62: EG 03
Prospects of reconstructing low-momentum and low-mass dileptons in
HADES — ∙Iuliana-Carina Udrea for the HADES-Collaboration — TU

Darmstadt, Darmstadt, Germany

The dileptons resulting from the decay of virtual photons are not subject to the

strong force, thus their mean-free path is much longer than the size of the fire-

ball. This allows them to leave themediumwithout rescattering and be the direct

source of information. The transport properties of the hot and dense matter, e.g.

its electrical conductivity, can be extracted via the yield of virtual photons in the

low mass, low momentum limit: pee = 0MeV/c, Mee → 0MeV/c2.
In this contribution, we will present the analysis of low-momentum and low-

mass dilepton spectra using the data collected by the HADES experiment in

March 2019 of Ag+Ag collisions at sNN=2.42 GeV. Moreover, we will present

a feasibility study of dielectrons with a reduced magnetic field.

This work is supported by GSI F&E and HGS-HIRe.
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HK 55.3 Wed 18:00 HBR 62: EG 03
Improved electron identification in CBM RICH∗

— ∙Pavish Subramani for

the CBM-Collaboration — Bergische Universität Wuppertal, Germany

The Compressed Baryonic Matter(CBM) experiment is a future fixed target ex-

periment built as part of FAIR phase-1 at GSI, Darmstadt. The aim of the CBM

experiment is to probe the QCD phase diagram at high baryonic densities and

moderate temperatures by means of heavy ion collisions. Since the electrons are

least affected by the QCD strong interactions, the di-electron channel is ideal to

probe the dense fireball forming in such collisions. CBM features a Ring Imaging

Cherenkov Detector (RICH) to efficiently identify those electrons up to 6 GeV/c

with a pion suppression factor in the order of 100.

This talk will focus on recent improvements in the electron identification per-

formance of the CBM RICH, where the machine learning technique used for

ring-track matching is improved by changing the MLP to xGBoost. Further, the

possibility of using CBM’s Transition Radiation Detector (TRD), which is down-

stream of the RICH, as an intermediate tracker is discussed. Particularly, the use

of this tracker to eliminate rings from secondary electrons not stemming from

the target region is evaluated.
∗
Work supported byGSI, BMBF 05P21PXFC1, “Netzwerke 2021”, an initiative

of the Ministry of Culture and Science of the State of Northrhine Westphalia.

HK 55.4 Wed 18:15 HBR 62: EG 03
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In this talk, we will discuss the FRG treatment of the chiral parity doublet model

(PDM) to extract in-medium vector-spectral functions at finite spatial momenta.

The PDM incorporates mesons and baryons as effective degrees of freedom in-

cluding chiral and parity partners. The in-medium rho-meson spectral function

is calculated at finite momentum. Our results show strong modifications of the

spectral functions with increasing spatial momentum, especially a broadening of

the characteristic in-mediumN*(1535)->rho+N(939) peak in themirror baryon

assignment. Using a coarse-graining approach, we can extract dilepton spectra

frommicroscopic transport approaches using the obtained vector spectral func-

tions and extract the impact of the mirror-baryon peak on the dilepton spectra.

The extraction of finite momentum spectral functions also gives access to the

polarization signal of the vector mesons, which we will supplement by including

in-medium modifications of the rho-meson pion loop.

Supported by VH-NG-823, DFG CRC-TR 211 and GSI.

HK 55.5 Wed 18:30 HBR 62: EG 03
Development of a ML algorithm for neutral meson and photon reconstruc-
tion using PCM in ALICE — ∙Abhishek Nath for the ALICE Germany-

Collaboration — Ruprecht Karl University of Heidelberg, Germany

Direct photon is a great probe for all stages of evolution in high-energy collisions.

However, they are present amidst a large background of mostly decay photons.

So a precise estimate of decay photons is necessary. The Photon Conversion

Method (PCM) is a great tool to identify photons, especially at low transverse

momentum as they result in oppositely charged track pairs when they interact

with detector materials.

Armed with the current machine learning algorithms, we try to reconstruct

photons and their source mesons in heavy ion collision using PCM. The aim is

to have an efficient estimate of the mesons along with photon samples with high

purity and compare both with the current standardized cuts-based method im-

plemented in the PCM analysis workflow. Our analysis is based on 2018 Pb-Pb

datawherewe aim to explore various algorithms (XGBoost and others) to classify

photons on-fly. Based on the analysis, a roadmap for analyzing high luminosity

run 3 data is stated at the end.

HK 55.6 Wed 18:45 HBR 62: EG 03
Software trigger in ALICE — ∙Victor Feuillard for the ALICE Germany-

Collaboration—Physikalisches Institut, Ruprecht-Karls-UniversitätHeidelberg,

Heidelberg, Germany

Since the beginning of Run3, ALICE has been recording data in a trigger less

mode. As a consequence an enormous amount of data needs to be stored on

disk. To mitigate for this situation, an offline trigger is applied on the data in

order to reduce the volume of data stored in the long term. In this presentation,

we will introduce the strategy implemented in ALICE to perform this offline fil-

tering, as well as the result of the first two filtering campaigns in pp collisions at

s = 13 TeV, regarding the data collected in 2022 and 2023

HK 56: Heavy-Ion Collisions and QCD Phases XIV
Time: Wednesday 17:30–19:15 Location: HBR 62: EG 05

HK 56.1 Wed 17:30 HBR 62: EG 05
Photon reconstruction in the Transition Radiation Detector of ALICE —

∙Peter Stratmann for theALICEGermany-Collaboration—UniversitätMün-

ster
The Transition Radiation Detector (TRD) of the ALICE detector at the Large

Hadron Collider has the main purpose of identifying electrons and triggering

on electrons and jets. Furthermore, it improves the resolution in track recon-

struction at high transverse momenta. The working principle is based on transi-

tion radiation, which is produced by charged particles transversing boundaries

of material with different dielectric constants.

In a rather new approach, the TRD should be used for measuring the photon

production through the detection of conversion electrons. This is facilitated by

the largematerial budget located in front and inside of the TRD. For this purpose,

stand-alone tracking independent of the Inner Tracking System and the Time

Projection Chamber had already been implemented. So far, this is achieved by a

Kalman filter. As a newmethod, the photons are reconstructed in the TRD using

Graph Neural Networks. These have the advantage that they operate well on the

high-dimensional and sparse nature presented by the TRD data. In this talk, we

will present the principles of the TRD, the direct photon reconstruction in the

stand-alone tracking, and first results obtained with the Graph Neural Network.

Supported by BMBF within the ERuM framework, and the DFG as part of the

GRK 2149.

HK 56.2 Wed 17:45 HBR 62: EG 05
Measurement of direct photons in Pb-Pb collisions in ALICE atsNN = 5TeV
— ∙Stephan Stiefelmaier— Physikalisches Institut Heidelberg

Direct photons are interesting since they allow to track the evolution of the

Quark Gluon Plasma (QGP), the medium which is formed in heavy ion colli-

sions at the LHC. I present the current state of their measurement with photon

conversions in the 2018 Pb-Pb data sample using the latest reconstruction and

calibration methods. Since eta mesons and neutral pions are responsible for a

large part of the experimental background their measurement is also presented.

HK 56.3 Wed 18:00 HBR 62: EG 05
Reconstruction of neutral mesons via photon conversion method in Ag-Ag
collisions at 1.58A GeV with HADES∗ — ∙Tetiana Povar for the HADES-

Collaboration — Bergische Universität Wuppertal,Wuppertal,Germany

Virtual photons and their decays into electron pairs e− + e+ represent one of
the best sources for investigating the properties of nuclear matter under extreme

conditions of temperature and density. One of the experiments which focuses

on measurements of the dilepton spectrum is the HADES (High Acceptance Di-

Electron Spectrometer) at GSI in Darmstadt. The precise determination of all

contributing sources in the dilepton spectrum is critical to obtaining accurate

information about the dense nuclear medium in the early stages of collisions.

The major background in the e− + e+ spectrum at the low invariant mass re-

gion is Dalitz-decays of light neutral mesons (π0
, η), so that precise knowledge

about neutral meson production is mandatory for the dilepton analyses.

In HADES, these mesons can be reconstructed via their dominant γ γ decays

(BR ∼ 99%) using the electromagnetic calorimeter (ECAL) or via double exter-

nal pair conversion in target or detector material.

In this contribution, main emphasis will be put on determining the efficiency

and acceptance corrected π0
yield applying the conversion method in Ag+Ag

collisions at 1.58A GeV, including a detailed discussion of systematic and statis-

tical uncertainties.

* Work supported by BMBF ( 05P21PXFC1) and GSI.

HK 56.4 Wed 18:15 HBR 62: EG 05
Development of a ML algorithm for neutral meson and photon reconstruc-
tion using PCM in ALICE — ∙Abhishek Nath for the ALICE Germany-

Collaboration — Ruprecht Karl University of Heidelberg, Germany

Direct photons are unique probes to study and characterize the quark-gluon

plasma (QGP) as they leave the medium unscattered. They are produced

throughout all stages of the collision. Thus, they carry information about the

space-time evolution and the temperature of the medium. However, they are

present amidst a large background of mostly decay photons. So a precise esti-

mate of decay photons is necessary. The Photon Conversion Method (PCM) is

a great tool to identify photons, especially at low transverse momentum as they
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result in oppositely charged track pairs when they interact with detector materi-

als.

Armed with the current machine learning algorithms, we try to reconstruct

photons and their source mesons in heavy ion collision using PCM. The aim is

to have an efficient estimate of the mesons along with photon samples with high

purity and compare both with the current standardized cuts-based method im-

plemented in the PCM analysis workflow. Our analysis is based on 2018 Pb-Pb

datawherewe aim to explore various algorithms (XGBoost and others) to classify

photons on-fly. Based on the analysis, a roadmap for analyzing high luminosity

run 3 data is stated at the end.

HK 56.5 Wed 18:30 HBR 62: EG 05
Measurement of neutralmeson and photon production in Pb–Pb collisions at
sNN = 5.02 TeV with the ALICE EMCal— ∙MarvinHemmer for the ALICE

Germany-Collaboration — Institut für Kernphysik, Goethe-Universität Frank-

furt
Direct photon production in Pb–Pb collisions can be utilised to study the prop-

erties of the QGP and the different stages of the collision. The transverse mo-

menta (pT) of the direct photons carry information on their production time

and mechanism; while low pT direct photons are produced in the QPG phase of

the collision, photons at high pT are predominately produced during the initial

scattering and hence are an ideal probe to study initial conditions of the colliding

nuclei.

To disentangle direct photons and photons from hadronic decays, most no-

tably the π0
and η mesons, a precise measurement of the π0

and η spectra is

needed. In ALICE neutral mesons can be measured using different reconstruc-

tion methods. For π0
and η mesons at high transverse momentum these meth-

ods are based on the detection of decay photons with the EMCal calorimeter.

In this talk, the measurement of π0
and η mesons with the ALICE EMCal in

Pb–Pb collisions at sNN = 5.02 TeV is presented. Additionally,the status of the

direct photon analysis at high pT will be discussed.

HK 56.6 Wed 18:45 HBR 62: EG 05
Measurement of neutral meson production in small collision systems with
ALICE — ∙Joshua König for the ALICE Germany-Collaboration — Institut

für Kernphysik, Goethe-Universität Frankfurt

The precisemeasurement of the neutralmeson production in pp collisions can be

used to constrain fragmentation functions and parton density functions needed

by pQCD calculations. The dependence of the measured neutral meson yield

on the event charged-particle multiplicity can give further insight into possible

final-state effects in high-multiplicity pp collisions, where other measurements

show surprising similarities with results in heavy-ion collisions. Additionally,

the measurement of neutral mesons serves as a baseline for direct photon anal-

yses.

The measured neutral meson spectra cover a wide range in pT due to three in-

dependent photon reconstruction techniques available in ALICE, including two

calorimeters as well as measured e+e− pairs from photon conversions in the de-

tector material.

In this talk, the production cross sections of π0
, η and ωmesons as a function

of pT in pp and p–Pb collisions measured with ALICE will be presented. For

pp collisions ats = 13 TeV, the dependence of the π0
and η meson production

on the charged-particle multiplicity is shown. Additionally, the production of

these mesons inside reconstructed jets are used to provide a direct estimate of

the fragmentation function.

Supported by BMBF and the Helmholtz Association

HK 56.7 Wed 19:00 HBR 62: EG 05
Performance of photon measurements using PCM with ALICE in Run 3 —

∙AlicaMarie Enderich— Physikalisches Institut, Universität Heidelberg

With the beginning of Run 3 at CERN-LHC and the related upgrades of the de-

tectors used in the ALICE experiment, also the material budget associated with

the experimental setup changed. Therefore, a renewal of the knowledge of the

material budget is necessary as this is required for the reconstruction of charged

particles produced in collisions. This can be achieved by using pions as they

make up the biggest fraction of particles created at collisions.

As neutral pions π0
decay into photons, the latter need to be measured in or-

der to reconstruct them. Photons can be measured in ALICE with electromag-

netic calorimeters (EMCal and PHOS) as well as with the photon conversion

method (PCM). PCM uses the fact that photons can convert into e+e− pairs

when traversing material which can then be reconstructed. The reconstructed

photons can subsequently be used to probe the detector material. This allows the

improvement of Monte Carlo simulations used for charged particle reconstruc-

tion. Furthermore, the experimental π0
mass resolution can be used to examine

the momentum resolution and thus the quality of the reconstructed photons.

This talk will present analyses on the PCMperformance with ALICE in Run 3 for

pp collisions at sNN = 13.6 TeV. The talk will focus on studies of the material

budget as well as the quality of the reconstructed photons. The current status of

the analyses will be presented.

HK 57: Hadron Structure and Spectroscopy VII
Time: Wednesday 17:30–19:00 Location: HBR 62: EG 18

Group Report HK 57.1 Wed 17:30 HBR 62: EG 18
High-resolution spectroscopy experiments with WASA-FRS at GSI —

∙Yoshiki K. Tanaka for the WASA-FRS and Super-FRS Experiment-

Collaboration — RIKEN, Wako, Saitama, Japan

The NUSTAR Super-FRS Experiment Collaboration performs high-resolution

spectrometer experiments at the border line of atomic, nuclear and hadron

physics. The spectroscopic study of exotic hadron-nucleus bound systems is one

of the important topics in hadron physics since such systems provide valuable

information on hadron properties and interactions in the low-energy region of

quantum chromodynamics. In this contribution, we report two pilot experi-

ments recently performed with a newly constructed WASA-FRS setup that inte-

grates the WASA central detector into the fragment separator FRS at GSI.

The first experiment aims at observing η-meson bound states in carbon nuclei

for studying in-medium η-meson properties. We performed high-resolution

missing-mass spectroscopy of the
12
C(p,d) reaction near the η-meson produc-

tion threshold with the FRS and simultaneously detected particles emitted in

the decay of the η-mesic nuclei with the WASA detector. In the second ex-

periment, we performed invariant-mass spectroscopy of light hypernuclei pro-

duced via projectile fragmentation of a 2 GeV/u
6
Li beam. The π−

emitted in the

mesonic decay was measured with the WASA detector, whereas the residual ion

was momentum-analyzed by the FRS. Both experiments were successfully con-

ducted in 2022 in the framework of the FAIR phase-0 program at GSI. In this

contribution, the current status of the data analysis as well as the preliminary

results will be discussed.

HK 57.2 Wed 18:00 HBR 62: EG 18
The bridge between two-bodynucleon-hyperondata and thenuclear equation
of state — ∙Dimitar Mihaylov

1
and Johann Haidenbauer

2
—

1
Technische

Universität München, Physics Department, James-Franck-Str., 85748 Garch-

ing, Germany—
2
Forschungszentrum Jülich, Institute for Advanced Simulation

(IAS-4), 52428 Jülich, Germany

Femtoscopy is a powerful technique for studying final-state interactions between

hadrons, employing two- and three-body correlations to analyze the emission

source and final-state interactions of particles with low relative momentum. Re-

cent research by the ALICE collaboration has demonstrated the realization of a

common baryon-baryon emission source in pp collisions, opening new avenues

for studying the properties of the final-state interaction (FSI). In particular, the

pΛ system has been measured with unprecedented precision, allowing for a bet-

ter constraint on existing theoretical models

This talkwill present the results of a combined analysis of femtoscopy and scat-

tering involving pΛ, along with the impact on the allowed scattering parameters,

the in-medium UΛ potential as a function of density, and the consequences for

the nuclear equation of state, as well as the appearance of hyperons within neu-

tron stars.

This researchwas funded by the BmBfVerbundforschung (05P21WOCA1AL-

ICE).

HK 57.3 Wed 18:15 HBR 62: EG 18
The first study of the Λπ strong interactions with ALICE — ∙Marcello Di

Costanzo for the ALICE Germany-Collaboration— Technical University, Mu-

nich, Germany

Due to its non-perturbative nature at low energies, a deep understanding of the

strong force still represents a challenge for the physics community. From the

theoretical side, the study of low-energy QCD is typically conducted employ-

ing effective field theories (EFT) which are based on low-energy constraints to

be anchored to the experimental measurements. Understanding the S = −1
meson-baryon systems is extremely relevant because they are characterised by a

rich coupled-channel structure and feature the emergence of dynamically gen-

erated states. At present, EFT calculations have been well constrained by ex-

perimental data for energies above the K−N threshold. At lower energies, there

are tensions among models due to the limited amount of measurements. The

study of Λπ+
and Λπ−

interactions is so relevant because it allows accessing the

K−N sub-threshold energies, leading to new experimental inputs to EFTs. In

this contribution, the measurement of the Λπ scattering parameters is carried

out by exploiting correlation function analysis and using ALICE data consisting

of high-multiplicity proton-proton collisions at s = 13TeV.
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HK 57.4 Wed 18:30 HBR 62: EG 18
Study of p–p–π± and p–π± femtoscopic correlations with ALICE at the LHC
— ∙Marcel Lesch for the ALICE Germany-Collaboration—TUMunich, Ger-

many

Recent theoretical models propose that the QCD axion might have a crucial im-

pact on the equation of state of dense nuclear matter, consequently affecting the

study of neutron stars. While the QCD axion has not been directly observed

yet, its properties at finite baryonic densities can be linked to the in-medium

properties of pions. Constraining the latter is thus crucial for studying the QCD

axion and its impact on the description of neutron stars. In this talk, we present

recent results of femtoscopic correlations between pions and protons in high-

multiplicity pp collisions at s = 13 TeV measured by ALICE. These small sys-

tems produce particles at relative distances of about 1 fm. Therefore, the emis-

sion of multiple hadrons can be used to mimic a large-density environment.

Firstly, results on p–π±
are discussed. These two-body correlations play an im-

portant role in understanding the lower-order contributions present in the three-

body system. Using recently developed three-body femtoscopic techniques, we

present the first measurements of p–p–π±
correlations. These results provide

new insights on the in-medium properties of pions relevant to the study of the

QCD axion.

This research was funded by the DFG under Germany’s Excellence Strategy

- EXC2094 - 390783311 and the BMBF Verbundforschung (05P21WOCA1 AL-

ICE).

HK 57.5 Wed 18:45 HBR 62: EG 18
K0
S production in p+p interactions measured by NA61/SHINE — ∙Marjan

Cirkovic— Spasovdanska 6, 11032 Belgrade, Serbia

NA61/SHINE (SPS Heavy Ion and Neutrino Experiment) is a fixed-target ex-

periment at the CERN Super Proton Synchrotron. One of its research projects

is the systematic measurement of hadron production in proton+proton, pro-

ton+nucleus and nucleus+nucleus interactions. These studies are performed in

particular to study the predicted signals of the onset of deconfinement and search

for the critical point of strongly interacting matter. For this investigation, a two-

dimensional scan in beam momentum (13A -150A GeV/c) and nuclear mass

number of colliding nuclei was performed.

K0
S are detected andmeasured by NA61/SHINE bymeans of their weak decays

into π+
+ π−

with a branching ratio of 69.2%. This contribution reviews recent

NA61/SHINE measurements on the production of K0
S in p+p interactions. The

rapidity and transverse momentum distributions of K0
S will be presented and

compared to transport model predictions. The mean multiplicity of studied K0
S

mesons will be compared with the available data in the rangesNN = 3 - 32 GeV.

HK 58: Hadron Structure and Spectroscopy VIII
Time: Wednesday 17:30–19:00 Location: HBR 62: EG 19

Group Report HK 58.1 Wed 17:30 HBR 62: EG 19
Exploring the 3D structure of baryon resonances with transitionGeneralized
Parton Distributions — ∙Stefan Diehl for the CLAS-Collaboration — Justus

Liebig Universität Gießen and University of Connecticut

The nucleon consists of three quarks bound by the strong interaction, which is

the strongest force in nature. If a lepton is scattered on this object, energy is trans-

ferred and can lead to an excited system, known as a baryon resonance. Under

certain kinematic conditions, a meson or a photon can be emitted during this

process and provide us with information on the 3D distribution of the quarks

within the resonance, which is encoded in so-called transition Generalized Par-

ton Distributions (GPDs). The knowledge of these objects can help us to better

understand the excitation process itself and to study the mechanical properties

of resonances and the connection between the angularmomentum of resonances

and the distribution andmotion of the partons. Based on the high-intensity, 10.6

GeV electron beam at JLAB and the CLAS12 detector, it was possible to study

the ep → eΔ++π−
with a large mass of the virtual photon Q2

and with the pion

produced under very forward angles, providing a first measurement sensitive to

transition GPDs. The talk will present the results from this study as well as the

first results from ongoingmeasurements of theN → N∗
deeply virtual Compton

scattering (DVCS) process (ep → eΔ+γ) with CLAS12.

*The work is partly supported by Deutsche Forschungsgemeinschaft (Project

No. 508107918).

HK 58.2 Wed 18:00 HBR 62: EG 19
Double-Tagged Investigation of γ∗γ∗ → η at BESIII — ∙Maurice Ander-

son, AchimDenig, Christoph Florian Redmer, andMax Lellmann for the

BESIII-Collaboration — JGU Mainz

In this presentation, the production of pseudoscalar η mesons via two virtual

spacelike photons is studied (γ∗γ∗ → η). Double-tagged measurements are

conducted at the BESIII experiment in Beijing, China, in which both virtual

photons possess nonzero momentum transfers Q2
1 and Q2

2 . The Monte Carlo

generator Ekhara 3.0 is used to simulate the expectedQ2
1 ,Q

2
2 distribution of the

signal events. By measuring the double differential cross section at BESIII, the

transition form factor (TFF) can be determined forQ2
1 ,Q

2
2 < 2GeV

2
. The TFF of

pseudoscalar mesons serves as essential input for calculating the hadronic light-

by-light (HLbL) contribution to the theoretical StandardModel prediction of the

anomalous magnetic moment of the muon aμ = (дμ − 2)/2.

HK 58.3 Wed 18:15 HBR 62: EG 19
Exploring s quark TMD-s with charged kaon SIDIS with CLAS12 — ∙Áron
Kripkó

1
, Stefan Diehl

1,2
, and Kai-Thomas Brinkmann

1
for the CLAS-

Collaboration —
1
Justus Liebig Universität Gießen, 35390 Gießen, Germany —

2
University of Connecticut, Storrs, CT 06269, USA

A multidimensional study of the structure function ratio F
sin(ϕ)
LU

/FUU has been

performed for K
±
, based on the measurement of beam-spin asymmetries. It uses

the high statistics data recorded with the CLAS12 spectrometer at Jefferson Lab-

oratory. The 10.6 GeV longitudinally polarized electron beam interacted with

an unpolarized liquid hydrogen target during the experiment. F
sin(ϕ)
LU

is a twist-

3 quantity that provides information about the quark-gluon-correlations in the

proton.

The talk will present a simultaneous analysis of two kaon channels (K
+
and

K
−
) using machine learning improved particle identification, over a large kine-

matic range with virtualities Q
2
ranging from 1 GeV

2
to 8 GeV

2
. The precise

multidimensional measurement was performed in a large range of z, xB, pT and

Q
2
for the first time in the valence quark region. Based on the precise multidi-

mensional data, a comparison with different TMD based reaction models will be

presented for the different kinematic regions.

This work is supported by HFHF and funded by DFG (Project No:

508107918).

HK 58.4 Wed 18:30 HBR 62: EG 19
Measurement of the two photon production of the f1(1285) in e+e− scattering
at BESIII— ∙JanMuskalla, AchimDenig, andChristoph FlorianRedmer

for the BESIII-Collaboration— Johannes-Gutenberg Universität Mainz, Institut

für Kernphysik

The anomalous magnetic moment of the muon aμ is one of the most precisely

measured observables of the Standard Model (SM). Nonetheless, a discrepancy

of 5.1σ is observed between SM prediction and experiment. The uncertainties of

the SM prediction are currently dominated by hadronic contributions. In partic-

ular, axial vector contributions to the hadronic light-by-light (HLbL) scattering

need higher precision transition form factor (TFF)measurements as experimen-

tal input to theory predictions. The BESIII experiment at the Beijing Electron

Positron Collider (BEPCII) is collecting data in the τ-charm energy region and

offers large datasets perfectly suited for the study of two-photon interactions.

With a data set of up to 40 fb
−1

in the energy range s = (3.77 − 4.6)GeV, the
reaction e+e− → e+e− f1(1285) is investigated in a single tag configuration to

evaluate the momentum dependence of the TFF. This talk will present the cur-

rent status of the analysis.

HK 58.5 Wed 18:45 HBR 62: EG 19
K0
SΣ

0 photoproduction at the BGOOD experiment — ∙Adrian Sonnen-

schein for the BGOOD-Collaboration— Physikalisches Institut der Universität

Bonn, Nußallee 12, 53115 Bonn

The BGOOD experiment at the ELSA accelerator facility uses an energy tagged

bremsstrahlung photon beam to investigate hadronic excitations in meson pho-

toproduction. The associated photoproduction of K0
S and hyperons is of particu-

lar interest. A cusp-like structure observed in the γp → K0
SΣ

+
reaction at the K∗

threshold is described by models including multi-quark resonances through dy-

namically generated vector meson-baryon interactions. This is the same model

which predicted the PC pentaquark states observed at LHCb through D∗
-Σc in-

teractions. In analogy, in the s-quark sector a peak like structure in K0
SΣ

0
pho-

toproduction off the neutron is predicted, associated with a K∗
-Σ type configu-

ration.

The reaction γn → K0
SΣ

0
has beenmeasured from threshold to a beam energy

of 2600MeV.Within the available statistics the results appear consistent with the

predicted peak like structure. This talk presents updated analysis techniques and

improved statistical precision.

Supported by DFG projects 388979758/405882627 and the European Union*s

Horizon 2020 programme, grant 824093.
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HK 59: Invited Talks II
Time: Thursday 11:00–12:30 Location: HBR 14: HS 1

Invited Talk HK 59.1 Thu 11:00 HBR 14: HS 1
Gamma spectroscopy withAGATA:New insights in nuclear excitations along
the nuclear chart — ∙Peter Reiter — University of Cologne, Institute of Nu-

clear Physics

The Advanced GAmma Tracking Array AGATA is a next generation high-

resolution gamma-ray spectrometer for nuclear structure studies based on the

novel principle of gamma-ray tracking. It is built from high-fold segmented

germanium detectors that will operate in position-sensitive mode by employ-

ing digital electronics and pulse-shape decomposition algorithms. The unique

combination of highest detection efficiency and position sensitivity allows stud-

ies with radioactive ion beams of lowest intensity. A growing number of AGATA

modules was exploited in the leading infrastructures GANIL, GSI and LNL for

nuclear structure studies in Europe. The performed experiments give insights

into nuclear structure issues which are connected to single particles, collective

degrees of freedom, nucleon interactions and symmetries. Most of the inves-

tigated nuclei are located outside the stability line and for stable nuclei the in-

vestigations concern unexplored configurations. Altogether the obtained results

represent advances which could test theory in exclusive way and motivate new

theoretical developments. Opportunities for future investigations with the fore-

seen more advanced phase of AGATA will be presented.

Invited Talk HK 59.2 Thu 11:30 HBR 14: HS 1
Anisotropic flow in heavy-ion collisions at high and low beam energies —
∙Hannah Elfner — GSI, Darmstadt, Germany — Goethe University, Frank-

furt, Germany — FIAS, Frankfurt, Germany

The collective behavior of particles emitted from heavy-ion collisions is sensi-

tive to the properties of the hot and dense medium that is produced. At high

beam energies as they are studied at LHC or RHIC detailed measurements of

higher order flow coefficients and their correlations are available. Comparing

the experimental data for bulk observables with sophisticated dynamical hybrid

approaches based on viscous hydrodynamics and hadronic transport allows con-

clusions about the transport coefficients of QCD matter and their temperature

dependence. At lower beam energies as they are reached at GSI and in the fu-

ture at FAIR the high density regime of QCD is explored. The collective flow

measurements are sensitive to the equation of state of nuclear matter and recent

progress concerning transport calculations with mean fields will be explained.

In both cases, Bayesian multi-parameter analysis are employed to obtain results

with quantified uncertainties.

Invited Talk HK 59.3 Thu 12:00 HBR 14: HS 1
Status of ALICE and ALICE 3 — ∙Alexander Schmah — Gesellschaft fuer

Schwerionenforschung, Darmstadt, Germany

ALICE is the dedicated heavy-ion experiment at the Large Hadron Collider at

CERN with a focus on studying the quark-gluon plasma created in collisions

between lead ions. In the year 2018 the Run 2 data taking period was finished,

followed by an upgrade periodwhere, among others, a new inner tracking system

was installed and the time projection chamber (TPC) MWPC readout chambers

were replaced by GEM based chambers. These upgrades allow a more than ten

times higher data taking rate for the TPC, up to 50 kHz for Pb-Pb collisons, and

more precise measurements of secondary vertices.

ALICE 3 is under discussion as a successor for the current ALICE experiment

with a completely new setup. The ALICE 3 tracking detectors are solely based on

silicon-pixel technology. For the most inner layers the ultra-thin MAPS based

layers will be bent to cylindrical shapes. This will allow the measurement of

charged particles at very low transverse momenta down to a few tens of MeV/c.

With the new setup, 20–50 times higher rates can be achieved compared to the

Run 3 setup of ALICE.

In this talk I will give an overview of the current ALICE Run 3 results from

the pp and Pb-Pb data taking periods and discuss the status of ALICE 3.

HK 60: Focus Session III: Multiquark and Molecular States
Time: Thursday 14:00–15:30 Location: HBR 14: HS 1

Invited Talk HK 60.1 Thu 14:00 HBR 14: HS 1
Theory of multi-quark states — ∙Christoph Hanhart — IAS-4,

Forschungszentrum Jülich

In this talk the different theoretical approaches to multi-quark states in the dou-

bly heavy quark sector will be presented and contrasted. In addition, the im-

plications of different structure assignments - compact tetraquarks, hadronic

molecules and hadroquarkonia - for experimental observables will be discussed

with special emphasis on what is necessary to get a deeper understanding of the

structure of the various multi-quark states found in recent years and thus into

the inner workings of QCD.

Invited Talk HK 60.2 Thu 14:30 HBR 14: HS 1
Cross-Experiment Insights into Multiquarks and Molecular States —

∙MikhailMikhasenko— Ruhr Univerity Bochum

This presentation delves into the forefront of hadronic physics, focusing on the

intriguing realm of exotic hadrons. I will specifically address two compelling

means of matter organization: the genuine Quantum Chromodynamics state,

a conventional meson or a baryon, conceptualized as a single ’bag’ of quarks,

and the hadronic molecule arrangement, where two ’bags’ are bound by residual

nuclear forces. Central to discussion is the critical role of hadron-hadron rest

energy, serving as the reference point for molecular binding.

Recent years have witnessed a proliferation of experimental evidence sug-

gesting a surplus of hadronic states beyond conventional mesons and baryons.

Notably, several of these states appear tantalizingly close to the hadron-hadron

threshold, suggesting their molecular interpretation and blurring the lines be-

tween particle and nuclear physics.

The talk will provide a review of these experimental observations, highlighting

their significance in understanding the true nature of multiquark states. I’ll aim

to shed light on the potential of these exotic states to redefine our understanding

of matter organization at a fundamental level.

Invited Talk HK 60.3 Thu 15:00 HBR 14: HS 1
Molecular and bound states searches with femtoscopy — ∙Valentina Man-

tovani Sarti— TUM Department of Physics, Garching, Germany

In the last years the correlationmeasurements at LHC, particularly performed in

small colliding systems such as proton-proton collisions, proved to be a power-

ful complementary experimental tool to access the strong interaction in hadronic

systems with strange and charm content. The QCD dynamics driving the under-

lying interaction in these sectors is characterized by a rich presence of inelastic

channels which, depending on the coupling strengths, can give rise to several

dynamically generated states. The nature and inner composition of such states

strongly depends on the interplay between the different coupled-channels and

experimental constraints on their properties are typically obtained from dedi-

cated mass invariant studies widely performed at LHC and as well at electron-

positron colliders. In this talk we will discuss how femtoscopy can contribute

to the search and understanding of these molecular states. We will present the

recent results obtained in the meson-baryon S=-2 sector for the Ξ(1620) and

Ξ(1690) states with the measurements of ΛK- correlation. Latest results on the

correlation of D mesons with light hadrons will be shown. Finally, future per-

spectives will also be presented on how to employ femtoscopy to shed light into

the composition of heavy multi-quark states with the ALICE 3 dedicated exper-

iment.

HK 61: Instrumentation XIV
Time: Thursday 15:45–17:15 Location: HBR 14: HS 1

Group Report HK 61.1 Thu 15:45 HBR 14: HS 1
LGAD Applications in High Energy, Accelerator and Medical Physics —

∙Wilhelm Krüger
1
, Thomas Bergauer

2
, Tetyana Galatyuk

1,3,4
, Albert

Hirtl
5
, Vadym Kedych

1
, Yevhen Kozymka

1
, Sergey Linev

3
, Jan Michel

3
,

Jerzy Pietraszko
3
, Adrian Rost

6
, Christian Joachim Schmidt

3
, Michael

Träger
3
, Michael Traxler

3
, and Felix Ulrich-Pur

3
—

1
Technische Uni-

versität Darmstadt —
2
Austrian Academy of Sciences, Institute of High En-

ergy Physics —
3
GSI Helmholtzzentrum für Schwerionenforschung GmbH —
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4
Helmholtz Forschungsakademie Hessen für FAIR —

5
TU Wien, Atominstitut

—
6
FAIR Facility for Antiproton and Ion Research in Europe GmbH

Their outstanding timining capabilities, in combination with a high rate capa-

bility and high radiation hardness, makes Low Gain Avalanche Diodes (LGADs)

excellent candidates for various applications in different fields.

These applications include the in-beam detector for beam monitoring and re-

action time reconstruction in high intensity, 4.5 GeV proton beams at HADES,

resolving the bunch time-structure at the S-DALINAC for operation in energy

recovery mode, and the development of a time-of-flight-based ion computed

tomography demonstrator system aimed at improving the treatment planning

quality for ion beam therapy in the future.

This group report will present the LGAD calibration procedures, the acquired

timing precisions and reached performance of the mentioned applications.

HK 61.2 Thu 16:15 HBR 14: HS 1
Diamond based beam monitoring and T0 systems for the CBM and HADES
experiments — ∙Adrian Rost

1
, Tetyana Galatyuk

1,2,3
, Vadym Kedych

1
,

Mladen Kis
1
, Yevhen Kozymka

1
, Wilhelm Krüger

1
, Jerzy Pietraszko

2
,

and Felix Ulrich-Pur
2
—

1
TU Darmstadt, Darmstadt, Germany —

2
GSI

Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, Germany —
3
Helmholtz Forschungsakademie Hessen für FAIR

Experiments with high-intensity heavy ion beams require fast and radiation-

hard beam detection systems. For these purposes, chemical vapor deposition

(CVD) diamond sensors are widely used. Its radiation hardness and excellent

timing characteristics make the diamond material an almost ideal choice for in-

beam applications.

A beam detector system (BMON) based on poly-crystal CVD diamond tech-

nology has been developed for theCBMexperiment at the FAIR accelerator com-

plex. The system will be used for T0 measurements with a time precision of 50

ps and for beam monitoring purposes.

For the upcoming HADES beamtimes at the SIS18 accelerator, a T0 and veto

system has been developed and installed, which is based on pcCVD diamond

sensors.

This contribution will present the CBMBMON concept and the current status

of the project. Furthermore, the HADES T0 and veto system will be introduced,

and first insights into its performance will be shown.

HK 61.3 Thu 16:30 HBR 14: HS 1
A beam position detector for the Mainz Microtron MAMI — ∙Jannik Pe-

tersen— Institut für Kernphysik Mainz

The topic of this contribution is the development and construction of a beam po-

sition detector designed for MAMI, which can also be used at other accelerator

facilities. In contrast to conventional beam telescopes, the detector is to be placed

in the beam pipe and can be moved perpendicular to the beam. This makes it

possible to measure the beam invasively only when necessary. The aim is to re-

alize a compact and cost-efficient detector in a manageable development time,

which determines the position of the beamwith a precision of< 50 μm in the co-

ordinate system of a respective experiment. Therefore, where possible, it is based

on adapted standard components as well as parts and techniques developed for

other experiments. The PANDA luminosity detector and the Mu3e experiment

have amajor influence here. At the heart of the detector are three layers of silicon

pixel sensors (HV-MAPS), which can be thinned down to 50 μm. The concepts

and status of cooling, mechanical implementation, and sensor readout will be

presented.

HK 61.4 Thu 16:45 HBR 14: HS 1
LISA: LIfe-time measurements with Solid Active targets — ∙Elisa Maria

Gandolfo — GSI Helmholtzzentrum für Schwerionenforschung GmbH,

Darmstadt, Germany

Understanding the nuclear structure and the emergence of collectivity in nuclei

is amajor open quest in nuclear physics. The collectivity of a nucleus can be eval-

uated through electromagnetic transition probabilities which can be experimen-

tally accessed through lifetimes of excited states. The latter can be measured in

in-beam γ-ray spectroscopy experiments using Doppler-shift techniques. LISA

(LIfetime measurement with Solid Active targets) proposes a new approach to

measure excited states lifetimes. The main novelty lies in the usage of a multi-

layered active target made of single-crystal diamond detectors. Here, each layer

serves simultaneously as reaction target and detector. The excellent energy reso-

lution of diamond detectors allows for layer-by-layer Z identification and vertex

reconstruction enabling precise Doppler correction despite using thick targets.

A first two-layer prototype of LISA has been constructed and its performances

has been evaluated with source measurements and in-beam tests at the GSI and

HIMAC facilities with beams of
238

U and
132

Xe. The goal of these tests was to

characterize the energy resolution, the influence of the metalization on the per-

formance, the unique Z identification as well as its capabilities as active target.

In this contribution, I will present the current status of the project, first results of

the experiments, and an outlook to future developments. This project is funded

by the European Research Council under ERC-CoG LISA-101001561).

HK 61.5 Thu 17:00 HBR 14: HS 1
Effects of heavy ions irradiation on polycrystalline diamond detectors —

∙Matteo Alfonsi, Chiara Nociforo, Mladen Kiš, Michael Träger,

Joshua Galvis Tarquino, Tobias Blatz, Christos Karagiannis, Mar-

tin Winkler, and Haik Simon — GSI Helmholtzzentrum für Schwerionen-

forschung GmbH Planckstraße 1, 64291 Darmstadt, Germany

The Super Fragment Separator at the FAIR accelerator complexwill adopt Chem-

ical Vapor Deposition diamond detectors as radiation-hard, high rate counters.

They must monitor and optimize the beam transmission for ions rates up to 10
7

ions/spill, and calibrate the other beam diagnostics devices in duty at higher

beam intensities. The target vacuum chamber hosts a 7 × 7 mm
2
single crys-

tal diamond and a 25 × 25 mm
2
polycrystalline diamond: they are required to

detect crossing particles with high efficiency (> 98%) in case of heavy species (Ar

to U), and to survive several years accumulating, due to the target proximity, a

dose of few MGy per year. Laboratory measurements and beam test campaigns

were arranged in the past years for the validation of the proposed sensors, in

particular for the polycrystalline technology. Here we report the outcome of the

irradiation of a sensor based on a 20 × 20 mm
2
polycrystalline diamond pro-

duced by Element Six, with high intensity 1 GeV/nucleon Pb and U beams at

GSI (Darmstadt). The detector signal shape characteristics and the ion count-

ing efficiency have been monitored by interleaving periods of low ions rates in

which we evaluate possible damages or performance degradation, during and

after a total bombardment of almost 10
12

heavy ions.

HK 62: Nuclear Astrophysics V
Time: Thursday 15:45–17:15 Location: HBR 14: HS 4

Group Report HK 62.1 Thu 15:45 HBR 14: HS 4
Fully calibrated lanthanide atomic data for 3D kilonova modeling —

∙Andreas Flörs1, Ricardo Fereirra da Silva
2,3

, Luke Shingles
1
, Chris-

tine Collins
1
, Jorge Sampaio

2,3
, José Manuel Pires Marques

2,3
, and

Gabriel Martínez-Pinedo
1,4

—
1
GSI, Darmstadt, Germany —

2
LIP, Lis-

boa, Portugal —
3
Universidade de Lisboa, Lisboa, Portugal —

4
TU Darmstadt,

Darmstadt, Germany

With the detection of multiple neutron-star merger events in the last few years,

the need for a more comprehensive understanding of nuclear and atomic prop-

erties has become increasingly important. Despite our current understanding,

there are still large discrepancies in the opacities obtained from different codes

and methods. These discrepancies lead to variations in the location and strength

or absorption and emission features in radiative transfer models and prevent a

firm identification of r-process products. To address this issue, we developed

an optimisation technique for energy levels and oscillator strengths consistent

with available experimental data. With this novel method, we can increase the

accuracy of calculations while reducing the computational cost, finally making

it possible to apply the method to all lanthanides instead of focusing on single

ions.

In this talk, we will report on converged large-scale atomic structure calcula-

tions of all singly and doubly ionised lanthanides with greatly improved transi-

tion wavelength accuracy compared to previous works. The impact of our new

atomic data set on realistic 3D radiative transfer calculations and prospects of

r-process signature identification will be investigated.

HK 62.2 Thu 16:15 HBR 14: HS 4
Mass measurements of neutron-rich nuclides at the N=126 shell closure
with the FRS Ion Catcher — ∙Kriti Mahajan for the S468 experiment-

Collaboration — Justus-Liebig-Universität Gießen, Germany — HFHF, Gießen

Campus

At GSI Darmstadt experiments with exotic nuclides can be performed, enabling

the study of nuclei far from stability. These nuclei can be produced at relativis-

tic energies by projectile fragmentation or fission and separated in the fragment

separator FRS.

An experiment was performed in the region "south" of the doubly magic nu-

cleus
208

Pb close to the N=126 line, which is of key importance for nuclear struc-

ture and nuclear astrophysics studies and can help us to better understand the

r-process, in particular the third abundance peak. The experiment aimed to

identify new neutron rich isotopes and to measure their production cross sec-

tions, masses and half lives. Mean range bunching was used to efficiently stop

the beam further in an active stopper for half-life measurements and in the FRS

Ion Catcher (FRS-IC) for precise mass measurements.
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At FRS-IC, the beam is thermalized inside the cryogenic stopping cell and

transmitted to the multiple-reflection time-of-flight mass spectrometer (MR-

TOF-MS), which features a high resolving power of up to 1,000,000, short cycle

times of a few ten milliseconds and mass accuracies down to a few 1E-8. The

preliminary results of these mass measurements will be presented, including the

first mass measurements of
204

Au,
205

Au and
200

Ir.

HK 62.3 Thu 16:30 HBR 14: HS 4
γ-ray angular distribution of the 3He(α, γ)7Be reaction— ∙PeterHempel

1,2
,

Daniel Bemmerer
1
, Axel Boeltzig

1
, Till Lossin

1,2
, ElianaMasha

1
, Kon-

rad Schmidt
1
, Steffen Turkat

2
, Anup Yadav

1,2
, and Kai Zuber

2
—

1
Helmholtz-Zentrum Dresden-Rossendorf (HZDR) —

2
TU Dresden

The
3
He(α, γ)7Be reaction plays two roles in astrophysics: It is responsible for

7
Li production during Big Bang nucleosynthesis, and it controls the branching

between the pp-1 and pp-2 chains in solar hydrogen burning. Here, we report on

the final data from a measurement of the γ-ray angular distribution of this reac-

tion in the energy range ECM = 450 - 1220 keV. The experiment has been carried

out at the Felsenkeller 5MV shallow-underground accelerator lab in Dresden.

For the angular study more than 20 HPGe detectors were arranged at angles be-

tween θ = 25 - 140
∘
with respect to the beam direction.

The use of GAMMAPOOL resources is gratefully acknowledged.

HK 62.4 Thu 16:45 HBR 14: HS 4
Results of total and partial cross-section measurements of the 87Rb(p, γ)88Sr
reaction — ∙Svenja Wilden, Felix Heim, Benedikt Machliner, Martin

Müller, and Andreas Zilges — University of Cologne, Institute for Nuclear

Physics, Germany

The existence of the p nuclei – a set of stable proton-rich nuclei – cannot be ex-

plained by neutron-capture processes [1]. Therefore, another mechanism must

come into play, namely photodisintegration reactions, giving rise to the γ pro-

cess. Since many photodisintegration reactions are not accessible trough exper-

iments, statistical model calculations play a crucial role in predicting reaction

rates and cross sections.

To study the
87
Rb(p, γ)88Sr reaction, an in-beam experiment was performed

at the high-efficiency HPGe γ-ray spectrometer HORUS at the University of

Cologne. The 10 MV FN Tandem accelerator provided proton beams between

Ep = 2 and 5MeV. For six proton-beam energies cross-sections values were de-

termined. These first experimental cross-section values for the
87
Rb(p, γ)88Sr

reaction help to constrain the nuclear physics input for statistical model calcu-

lations.

[1] T. Rauscher et al., Rep. Prog. Phys. 76 (2013) 066201.
Supported by the DFG (ZI 510/8-2).

HK 62.5 Thu 17:00 HBR 14: HS 4
Transition frequency measurements in 46−50Ti+ of astrophysical interest
at COALA — ∙Julien Spahn, Kristian König, Tim Lellinger, Wilfried

Nörtershäuser, and Tim Ratajczyk — Institut für Kernphysik, TU Darm-

stadt, 64289 Darmstadt, Germany

A long standing question of cosmology is if fundamental physical constants, like

the fine structure constant α, are in fact constant or vary with time, as proposed

by different theories expanding the standard model [1]. To investigate this be-

havior, the study of the fine-structure splitting of atomic levels (∝ α2), within the
absorption lines caused by gas clouds in the light emitted by quasars, has been

proposed [2]. Especially transition metals lighter than Fe and hence produced

through fusion, like Ti, are of particular interest, since they are produced in first

generation stars and thus give access to the very early state of the universe 12

billion years ago.

Such studies require a precise knowledge of absolute transition frequencies at

an accuracy better than 10
−4

Å, which can be achieved using collinear laser spec-

troscopy, as demonstrated on numerous stable and short-lived isotopes. Three

transitions in
46−50

Ti from the 3d2(3F)4s 4
F ground state to the 3d2(3F)4p 4

G

state have been investigated at COALA at TU Darmstadt. This contribution will

present our latest results obtained using a versatile laser ablation source, which

will allow us to investigate other transitions of interest in the future.

This project is supported by BMBF under contract 05P21RDFN1.

[1] J.-P. Uzan, Reviews of Modern Physics, vol. 75, 2003.
[2] D. J. Mortlock et al., Nature, vol. 474, 2011.

HK 63: Instrumentation XV
Time: Thursday 15:45–17:15 Location: HBR 19: C 1

HK 63.1 Thu 15:45 HBR 19: C 1
Properties of Fast-Lutetium-Gadolinium Oxyorthosilicate Scintillation Ma-
terial — ∙Valerii Dormenev, Kai-Thomas Brinkmann, Dzmitry Kazlou,

Rainer W. Novotny, and Hans-Georg Zaunick — 2nd Physics Institute

Justus-Liebig-University Giessen, Germany

Many modern detector systems based on scintillation materials require high

count rates. This involves the use of bright scintillators with fast rise and

decay times in combination with modern ultra-fast photodetectors such as

SiPMs. A possible solution for such kind of applications is a family of Lutetium-

Gadolinium oxyorthosilicate (Lu2(1−x)Gd2xSiO5, LGSO). Oxide Corporation

(Japan) developed a version of fast-LGSO material with optimized timing char-

acteristics. This work reports on the characterization of properties of fast-LGSO

material doped by Ce and their comparison with standard Lutetium-Yttrium

Oxyorthosilicates YSO/LYSO/LSO.

This work was carried out in the framework of BMBF Project 05K2019 * UFa-

Cal, the High-D consortium and in line with the Crystal Clear Collaboration.

EU regional funding via the EFRE scheme of the State of Hesse is gratefully ac-

knowledged.

HK 63.2 Thu 16:00 HBR 19: C 1
Construction of the crystal Zero Degree Detector for BESIII — ∙Frederic
Stieler, Achim Denig, Peter Drexler, Werner Lauth, Jan Muskalla,

Saskia Plura, Christoph Florian Redmer, and Yasemin Schelhaas for the

BESIII-Collaboration— Institute for Nuclear Physics, Johannes Gutenberg Uni-

versity Mainz, Germany

The crystal Zero Degree Detector (cZDD) is a proposed addition to the BESIII

experiment in China. In order to measure hadronic cross sections with the Ini-

tial State Radiation (ISR) method for a more precise calculation of the hadronic

vacuum polarization contribution to the anomalous magnetic moment of the

muon, ISR photons have to be detected. Since these photons are mostly emitted

at small angles in relation to the colliding particles, the cZDDwill measure these

photons at angles of about 1.5 mrad to 10.4 mrad, that are not covered yet by the

already existing detectors at BESIII.

In this presentation the design of the first prototype of the cZDD is discussed

and the development of an online feature extraction based on FPGAs is moti-

vated.

HK 63.3 Thu 16:15 HBR 19: C 1
Simulation studies of the Forward Conversion Tracker for ALICE 3 — ∙Cas
van Veen for the ALICE Germany-Collaboration — Physikalisches Institut,

Heidelberg, Germany

During the Long Shutdown 4 of the Large Hadron Collider, ALICE will upgrade

its complete detector to address new physics cases with unprecedented resolution

and higher interaction rates, called ALICE 3. The Forward Conversion Tracker

(FCT), located in the forward direction, will measure the photon spectrum pre-

dicted by Low’s theorem in proton-proton collisions at s = 14 TeV.

The focus of this talk will be on the status of the simulation studies of the

FCT.The O2 framework of ALICE allows for detailed, full simulations of proton-

proton collisions including transportation through the detector setup of AL-

ICE 3. The background bremsstrahlung generated by charged particles pass-

ing through material in front of the FCT is a major challenge for this study and

strategies to reduce this background will be presented. One of the major strate-

gies is to provide electron particle identification in the region of the FCT, and

the other major strategy is to construct a conical beam pipe which comes with

its own challenges.

HK 63.4 Thu 16:30 HBR 19: C 1
Progress of the development of the PANDA FAIR Phase-0 electromag-
netic calorimeter — Luigi Capozza

1
, Jonas Geisbüsch

1
, Ravi Gowdru

Manjunata
1
, Samet Katilmis

1
, Frank Maas

1,2,3
, Oliver Noll

1,2
, David

Rodriguez Piñeiro
1
, Paul Schöner

1
, ∙Christoph Rosner

1
, and Sahra

Wolff
1
—

1
Helmholtz-InstitutMainz, Mainz, Germany—

2
Institute of Nuclear

Physics, Mainz, Germany —
3
PRISMA Cluster of Excellence, Mainz, Germany

The PANDA experiment will be one of the main pillars of the future FAIR facil-

ity in Darmstadt. In the scope of the PANDA FAIR Phase-0 project, the back-

ward electromagnetic calorimeter (EMC) of Panda will be used at the Mainz

Microtron (MAMI) accelerator to determine the neutral pion transition form

factor, which is a crucial ingredient to reduce the uncertainty of the theoretical

calculation of the muon anomalous magnetic moment. Together with an im-

proved experimental uncertainty, this will allow to shed light on the muon g-2

puzzle.

This contribution focusses on the progress of the detector development for the

FAIR Phase-0 version of the backward EMC. The calibration of the submodules

which the detector comprises will be discussed, as well as a first test assembly of
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the detector modules in their final configuration. Finally, the plans to install the

detector at MAMI will be presented.

HK 63.5 Thu 16:45 HBR 19: C 1
Development of a web based application for the slow control of the
PANDA FAIR Phase-0 Calorimeter — Luigi Capozza

1
, Jonas Geisbüsch

1
,

Ravi Gowdru Manjunata
1
, ∙Samet Katilmis

1
, Frank Maas

1,2,3
, Oliver

Noll
1,2

, David Rodriguez Piñeiro
1
, Paul Schöner

1
, Christoph Rosner

1
,

and Sahra Wolff
1
for the PANDA-Collaboration —

1
Helmholtz-Institut

Mainz, Mainz, Germany —
2
Institute of Nuclear Physics, Mainz, Germany —

3
PRISMA+ Cluster of Excellence, Mainz, Germany

The PANDA FAIR Phase-0 calorimeter consists of 48 submodules. Each sub-

module houses detector components, such as high voltage distribution boards,

charge sensitive preamplifiers, temperature sensors and LEDs. The control val-

ues of these components can be set and read. The control of these components

is summarised as slow control. The slow control is realised in a web interface

to control various sections of the calorimeter. The talk points out the current

development status of the web interface.

HK 63.6 Thu 17:00 HBR 19: C 1
Results from the latest Beam Time with the PANDA Cluster-Jet Target at
COSY — ∙Philipp Brand, Daniel Bonaventura, Hanna Eick, Jost Fron-

ing, Christian Mannweiler, Sophia Vestrick, Michael Weide, and Al-

fons Khoukaz for the PANDA-Collaboration — Institut für Kernphysik, Uni-

versität Münster, 48149 Münster, Germany

The PANDA cluster-jet target will be the Day-1 target for the PANDA experi-

ment within the High Energy Storage Ring (HESR) at FAIR. With this device, a

target thickness of more than 10
15
atoms/cm

2
is achieved at the interaction point

more than 2m below the jet nozzle.

This target was routinely in operation at the COoler SYnchrotron (COSY) over

the last years. Special emphasis of the last beam time was on the operation of an

MCP system for cluster beam visualization. Therefore, the cluster beam has to be

ionized which can be done either by a dedicated electron gun or by the acceler-

ator’s ion beam. Using the ion beam has the advantage that then only the vertex

region is visualized with the MCP so that this system can work as a vertex zone

monitor. Currently, the MCP image intensity dependence on target density, ion

beam intensity, and MCP voltages is analyzed which would allow for a rough lu-

minosity monitoring. Furthermore, also studies on the beam target interaction

using the HESR stochastic cooling devices were performed. Some results of this

last COSY beam time are presented.

This project has received funding from BMBF (05P21PMFP1), GSI FuE

(MSKHOU2023) and the EU’s Horizon 2020 programme (824093).

HK 64: Instrumentation XVI
Time: Thursday 15:45–17:15 Location: HBR 19: C 2

Group Report HK 64.1 Thu 15:45 HBR 19: C 2
Space-point distortion calibrations for the ALICE TPC in LHC Run 3 —

∙Matthias Kleiner for the ALICE Germany-Collaboration — Institut für

Kernphysik, Goethe-Universität Frankfurt

The Time Projection Chamber (TPC) in the ALICE experiment at the CERN

LHC provides excellent tracking and particle identification capabilities. In order

to cope with the high interaction rates of up to 50 kHz in Pb–Pb collisions during

Run 3, the Multi-Wire Proportional Chambers (MWPCs) in the TPC were re-

placed by stacks of four Gas ElectronMultiplier (GEM) foils to allow for continu-

ous data acquisition. Despite the intrinsic ion-blocking properties of the 4-GEM

system, a residual amount of ions produced during the electron amplification

drifts into the active volume of the TPC, leading to space-charge distortions of

the nominal drift field. Various further effects, such as fluctuations in the inter-

action rate or the decay of the LHC beam, cause time dependent variations of

the distortions due to space-charge. Additional detector effects cause static and

time dependent space-point distortions. These space-point distortions have to

be corrected to preserve the intrinsic tracking precision of the TPC.

In this talk, an overview of observed space-point distortions and time depen-

dent distortions in the ALICE TPC in Run 3 will be presented, along with pro-

cedures developed for the calibration of the space-point distortions.

Supported by BMBF and the Helmholtz Association

HK 64.2 Thu 16:15 HBR 19: C 2
GainCalibration of theALICETPCwith aKrypton source— ∙AnkurYadav,
Philip Hauer, and Bernhard Ketzer for the ALICE Germany-Collaboration

— Helmholtz-Institut für Strahlen- und Kernphysik, Universität Bonn

The ALICE Time Projection Chamber (TPC) was upgraded with a Gas Electron

Multiplier (GEM)-based amplification system and continuous readout for Run

3 of the LHC. After the first successful Pb-Pb data taking in 2023, the TPC took

several measurements by injecting the meta-stable radioactive isotope Kr-83m

into the gas volume in order to calibrate the gain of each pad. In addition to

the nominal settings used for physics data taking, several other combinations of

electric fields in the quadruple-GEM stack were tested.

The recorded data was used to extract the pad-by-pad gain maps for the cal-

ibration of the TPC. In addition, the MC methods provided by the ALICE O
2

toolkit were used to simulate the decays of Kr-83m in the ALICE TPC.

This talk will present the comparison between the results for the different field

settings as well as compare the results of the simulation with the data measured

by the ALICE TPC.

Supported by BMBF.

HK 64.3 Thu 16:30 HBR 19: C 2
Investigation of gain homogeneity of new GEM tracking detectors for AM-
BER — ∙Paul Clemens

1
, Jan Paschek

1
, Bernhard Ketzer

1
, and Karl

Flöthner
1,2

—
1
Helmholtz-Institut für Strahlen- und Kernphysik, Universität

Bonn —
2
GDD, CERN, Geneva, Switzerland

AMBER is a new fixed-target experiment at CERN’s SPS, designed to investigate

fundamental properties of hadrons. In the next years, measurement campaigns

are planned which aim to measure the proton charge radius, antiproton produc-

tion cross sections and Drell-Yan processes. In the predecessor experiment, Gas

ElectronMultiplier (GEM)-based detectors have been used since 2001 for precise

tracking close to the beam. The requirements of the newmeasurements planned

for AMBER, free-streaming readout and higher rate capability for strips in the

central region, demand an upgrade of the existing COMPASSGEM tracking sys-

tem. During the commissioning phase of new 30 × 30 cm
2
triple-GEM tracking

detectors, a significantly higher gain was measured at a certain position in the

detector, compared to the rest of the active area. This „hot spot“ appeared in all

new detectors in the lab and at a test beam at the SPS. Large inhomogeneities

in the gain distribution can potentially lead to discharges, threatening stable op-

eration of the detector or even damaging it, or to inefficiencies in lower gain

regions. In this talk, I will present systematic investigations towards the cause of

this effect and discuss possible solutions.

HK 64.4 Thu 16:45 HBR 19: C 2
A Stabilized Voltage Divider for HV-Supply of GEM Detectors — ∙Jakob
Krauss

1
, Philip Hauer

1
, Christian Honisch

1
, Karl Flöthner

1,2
, Matiss

Wolter
1
, and Bernhard Ketzer

1
—

1
Helmholtz-Institut für Strahlen- und

Kernphysik, Universität Bonn, Germany —
2
CERN, Geneva, Switzerland

Gas Electron Multipliers (GEMs) are a common amplification stage in gaseous

detectors. A high electric field is created insidemicro-patterned holes to produce

charge amplification. When used in high-rate environments, such as AMBER,

the charges produced inside the detector lead to non-negligible currents between

the electrodes. This imposes more stringent requirements on the stability of the

high-voltage supply, as the gain is highly sensitive to the applied potentials.

The commonly used Passive Voltage Divider (PVD), is a cascade of resistors to

set the potentials and limit the currents. With this design, any significant current

will inevitably cause a change of potential. In contrast, the newly developed Sta-

bilized Voltage Divider (SVD) employs a common-drain circuit, that provides

currents with minimal voltage drop. The SVD also provides active current lim-

iters for all GEM electrodes, effectively mitigating continuous discharges.

The talk will cover the principle of the SVD and a comparison with the PVD

in simulation and in a detector setup under strong irradiation.

HK 64.5 Thu 17:00 HBR 19: C 2
Photon Reconstruction with ALICE’s TPC in Run 3— ∙Felix Schlepper for

the ALICE Germany-Collaboration — Physikalisches Institut Heidelberg

In the upcoming ALICE Run 3 at CERN’s LHC, the reconstruction of photons

faces significant hurdles due to unconstrained tracks within the Time Projec-

tion Chamber (TPC) in continuous readout-mode. Due to their unconstrained

nature these tracks produce large combinatorics, which is computationally very

challenging. This talk delves into the challenges and solutions to reduce these

combinatorics in the secondary vertexing and allow ALICE to reconstruct the

vast majority of Photons.
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HK 65: Structure and Dynamics of Nuclei XII
Time: Thursday 15:45–17:15 Location: HBR 19: C 5a

Group Report HK 65.1 Thu 15:45 HBR 19: C 5a
Precision ab initio nuclear structure and implications for fundamental
physics — ∙Matthias Heinz

1,2,3
, Kai Hebeler

1,2,3
, Jan Hoppe

1,2
, Takayuki

Miyagi
1,2,3

, Achim Schwenk
1,2,3

, S. Ragnar Stroberg
4
, and Alexander

Tichai
1,2,3

—
1
Technische Universität Darmstadt, Department of Physics

—
2
ExtreMe Matter Institute EMMI, GSI Helmholtzzentrum für Schwerio-

nenforschung GmbH —
3
Max-Planck-Institut für Kernphysik, Heidelberg —

4
Department of Physics and Astronomy, University of Notre Dame

Ab initio nuclear structure theory aims to predict the structure of atomic nu-

clei from “first principles,” employing systematically improvable approximations

in the determination of nuclear forces and in the solution of the many-body

Schrödinger equation. Over the past two decades, this ab initio paradigm has

been successfully established as a consistent, precise framework for predicting

the structure of medium-mass nuclei (closed- and open-shell) and can now also

reach heavy systems. Recent developments have extended ab initio calculations

on two frontiers: towards higher precision and towards heavier nuclei. I dis-

cuss improvements in the treatment of three-body forces to allow converged cal-

culations of
208

Pb and high-precision calculations improving the description of

calcium isotopes. The precise many-body treatment will be important to under-

stand nuclear structure effects in new physics searches in nuclei.

* Funded by ERC Grant Agreement No. 101020842

HK 65.2 Thu 16:15 HBR 19: C 5a
Evolution of the quadrupole moment of Cd and Sn nuclei — ∙Pawan
Kumar

1,2
, Gabriel Martinez-Pinedo

2,1
, and Paul-Gerhard Reinhard

3

—
1
Institut für Kernphysik (Theoriezentrum), Fachbereich Physik, Technische

Universität Darmstadt, Darmstadt 64298, Germany —
2
GSI Helmholtzzentrum

für Schwerionenforschung, Darmstadt 64291, Germany —
3
Institut für Theo-

retische Physik II, Universität Erlangen, Erlangen 91058, Germany

The nuclear quadrupole moment is one of the important properties of nuclei. It

is taken as a measure of the deviation of nuclear shape from sphericity. While

extensive studies by both theorists and experimentalists have been conducted on

the nuclear quadrupole moment over the years, its understanding at one aspect

has remained elusive: why does the value of the quadrupole moment change in

an isotopic chain while the number of protons remains constant? To address

this question, we have conducted a theoretical investigation based on the shell

model and nuclear density functional theory. Applying these complementary

models to the 11/2− and 3/2+ states of neutron-rich Cd and Sn nuclei, our in-

vestigation reveals that the evolution of the nuclear quadrupole moment in these

isotopic chains is a consequence of neutron-induced polarization, which varies

with neutron number.

This research is funded by the Deutsche Forschungsgemeinschaft (DFG, Ger-

man Research Foundation) under Project number 448588010.

HK 65.3 Thu 16:30 HBR 19: C 5a
Probing the doubly magic shell closure at 132Sn by Coulomb excitation of
neutron-rich 130Sn— ∙MaximilianDroste

1
, Peter Reiter

1
, and Thorsten

Kröll
2
for the MINIBALL IS702-Collaboration —

1
IKP, Universität zu Köln,

Germany —
2
IKP, Technische Universität Darmstadt, Germany

Excited states of
130

Sn, the even-even neighbour of the doubly-magic nucleus
132

Sn, were populated via safe Coulomb excitation employing the recently com-

missioned, highly efficient MINIBALL array. The
130

Sn ions were accelerated by

the HIE-ISOLDE accelerator to an energy of 4.4 MeV/u and impinged onto a
206

Pb target. Deexciting γ rays have been recorded in coincidence with scattered

particles. Besides γ rays from the first 2
+
state, deexcitation from higher-lying

states was observed. The latter is caused by an isomeric
130

Sn7− beam compo-

nent. Reduced transition strengths for the 0
+
д.s. → 2

+
1

130
Sn will illucidate the

evolution of collectivity and nuclear structure around the magic shell closure at

N=82, Z=50 tin isotopes. Advanced shell model calculations predict enhanced

collectivity in the neighbouring isotopes of
132

Sn [1]. Moreover, a puzzling dis-

crepancy between previous measurements in
130

Sn and latest theoretical results

[2] awaits to be resolved.

[1] D. Rosiak et al. Phys. Rev. Lett. 121, 252501 (2018)

[2] T. Togashi et al. Phys. Rev. Lett. 121, 062501 (2018)

Supported by the German BMBF 05P21PKFN9, 05P21RDCI2 and European

Union’s Horizon Europe Framework research and innovation programme un-

der grant agreement No. 101057511.

HK 65.4 Thu 16:45 HBR 19: C 5a
Two-body currents at finite momentum transfer — ∙Catharina Brase

1,2,3
,
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4,5

, and Achim Schwenk
1,2,3

—
1
Technische Universität Darmstadt, Department of Physics —

2
ExtreMe Mat-

ter Institute EMMI, GSI Helmholtzzentrum für Schwerionenforschung GmbH

—
3
Max-Planck-Institut für Kernphysik, Heidelberg —

4
Departament de Física

Quántica i Astrofísica, Universitat de Barcelona, 08028 Barcelona, Spain —
5
Institut de Ciències del Cosmos, Universitat de Barcelona, 08028 Barcelona,

Spain

Two-body currents (2BCs) at zero momentum transfer are essential for under-

standing observables of electroweak interactions with nuclei, such as helping to

solve the long-standing quenching problem. For other processes, e.g., weakly-

interacting massive particles scattering off nuclei, 2BCs need to be evaluated at

finite momentum transfer and are currently only approximately included. We

derived a multipole decomposition of 2BCs to include 2BCs at finite momen-

tum transfer in calculations for processes with medium-mass nuclei, without

approximating the 2BCs. To validate the derived multipole decomposition of

the 2BCs we compare matrix elements of 2BCs from chiral effective field the-

ory in a harmonic oscillator basis evaluated with the multipole decomposition

and with brute force, i.e., Monte Carlo integration to numerically evaluate the

diagrams.

* Funded by the ERC Grant Agreement No. 101020842.

HK 65.5 Thu 17:00 HBR 19: C 5a
Shell model investigations along the N = 31 and Z = 28 chains — ∙Ramona
Burggraf, Peter Reiter, Konrad Arnswald, Andrey Blazhev, Maximil-

ian Droste, Christoph Fransen, and Hannah Kleis — IKP, Universität zu

Köln
Lifetime measurements of excited states along theN = 31 chain were performed

in order to investigate the N = 32 sub-shell closure at higher masses near proton

magic number Z = 28. Precise lifetime values for excited states were deter-

mined in
59
Ni and

57
Fe, which were populated in

51
V(

12
C, p3n) and 51

V(
12
C,

pnα) fusion-evaporation reactions at a beam energy of 55 MeV at the FN tan-

dem accelerator of the University of Cologne. The Cologne plunger device, sur-

rounded by an efficient γ-ray detector array was used to determine lifetimes with

the recoil-distance Doppler-shift method. The newly determined values differ

significantly from previous experimental results. New shell-model calculations

employing the GXPF1A interaction were performed for nuclei along the N = 31

and Z = 28 chains. The evaluated previous experimental B(E2; 9/2
− → 5/2

−
)

values for the N = 31 isotone chain do not show reduced lower values at the

Z = 28 shell closure which is in contrast to the results of the shell model calcu-

lations. However, the newly determined lifetime values are consistent with the

latest theoretical findings.

HK 66: Structure and Dynamics of Nuclei XIII
Time: Thursday 15:45–17:15 Location: HBR 19: C 5b

HK 66.1 Thu 15:45 HBR 19: C 5b
Towards electron-induced fission at the S-DALINAC— ∙G. Steinhilber1, N.

Pietralla
1
, M. Arnold

1
, J. Birkhan

1
, M. Block

2
, M.L. Cortès

1
, J. Isaak

1
,

T. Galatyuk
1
, T. Ramaker

1
, and M. Spall

1
—

1
IKP, Technische Universität

Darmstadt —
2
GSI Helmholtzzentrum für Schwerionenforschung

The origin of heavy elements like rare-earthmetals is a fundamental question for

which direct evidence was found by observation of the gravitational-wave signal

GW170817 and its associated kilonova electromagnetic transient. This estab-

lished the r-process in binary neutron-star merger events for fast synthesis of

heavy elements [1]. Mass accumulation due to neutron captures and associated

fast beta-decays terminates in the actinide region when fission reactions start

to compete. Fission fragments then form the new seed nuclei for the r-process.

Detailed models of the r-process require reliable fission models. However, ex-

perimental data on nuclear fission as a function of excitation energy is scarce.

To increase our understanding of the impact of fission to the r-process, a new

setup for electron-induced fission is under development at the S-DALINAC at

TUDarmstadt. Combining the large acceptance QCLAM spectrometer with fis-

sion fragment detectors allows for a coincident measurement of excitation en-

ergy and masses of both fragments. In this contribution, the development of the

experimental setup and future physics cases will be discussed.

This work is supported by the State of Hesse within the Research Cluster ELE-

MENTS (Project ID No. 500/10.006).

[1] J. J. Cowan et al., Rev. Mod. Phys. 93, 015002 (2021).
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HK 66.2 Thu 16:00 HBR 19: C 5b
Measurement of masses of fission products and isotopic yields from a 252Cf
spontaneous fission source at the FRS Ion Catcher — ∙Meetika Narang for

the FRS Ion Catcher-Collaboration — University of Groningen, Netherlands —

GSI Helmholtzzentrum für Schwerionenforschung, Darmstadt, Germany.

The knowledge of independent isotopic fission yields (IIFYs) and their masses is

crucial for understanding the astrophysical r-process of nucleosynthesis, nuclear

structure and reactions, and nuclear reactor safety.

At the FRS Ion Catcher (FRS-IC) at GSI, fission fragments are produced

by spontaneous fission (SF) from a
252

Cf source mounted inside a Cryogenic

Stopping Cell (CSC), thermalized and stopped within the CSC. Their masses

and IIFYs are measured using a Multiple-Reflection Time-Of-Flight Mass-

Spectrometer (MR-TOF-MS). Incorporating several novel and unique concepts,

the MR-TOF-MS resolves isobars, even with limited statistics. Its broadband na-

ture ensures minimal relative systematic uncertainties among fission products.

Extracting IIFYs includes isotope-dependent efficiency corrections for all the

components of FRS-IC.

In this talk, I will present our results of the high-accuracymassmeasurements,

as they include the first direct mass measurement at the N=90 and Z=56-62 re-

gion, and our IIFYs results, which cover several tens of fission products in the

less-accessible high-mass peak down to fission yields at the level of 10
−5
. Future

experiments will extend our results to wider Z and N ranges, lower fission yields,

and other spontaneously-fissioning actinides.

HK 66.3 Thu 16:15 HBR 19: C 5b
Search for the double-alpha decay of radium isotopes— ∙Makar Simonov for

the Double Alpha-Collaboration — Justus-Liebig-Universität Gießen, Gießen,

Germany

Double-alpha decay is a predicted nuclear decay mode where the nucleus emits

two α-particles simultaneously. This process was first considered in the 1980s

as a sequence of
8
Be-cluster emission followed by its disintegration. According

to a recent study (Mercier et al., PRL 127, 012501 (2021)), immediate double-

alpha decay is more likely to occur than
8
Be-like cluster decay by more than 9

orders of magnitude, and it might be detected as a back-to-back emission of two

α-particles.
To verify the prediction, two complementary experiments were conducted:

an offline one at the FRS Ion Catcher (GSI, 4 months, 2022) and an online one

at the ISOLDE (CERN, 1 week, 2023). At the FRS Ion Catcher, a
228

Th source

was used to produce recoil nuclei of
224

Ra. The filtered beam was implanted on a

foil, and two double-sided silicon strip detectors (DSSDs) located around the foil

registered the energy, time, and spatial position of α-particles observed by the

detectors. At ISOLDE, beams of
222

Ra and
220

Ra were generated by impinging a

proton beam on a uranium target. The setup included four DSSDs triggered by

coincidence events only. The expected number of detected double-alpha decays

for both experiments is about 100.

In this talk, we will focus on data analysis for the FRS Ion Catcher experiment.

We will examine key factors of DSSD calibration: detector geometry, energy and

time resolution, and the use of Monte Carlo simulation as a tool to estimate the

background.

HK 66.4 Thu 16:30 HBR 19: C 5b
Realistic Coalescence model for deuteron formation— ∙Maximilian Horst

and Laura Fabbietti— Technische Universität München
Coalescence is one of the main models to describe the formation of light nu-

clei in high-energy collisions. It assumes that protons and neutrons are formed

at chemical freeze-out, and bind together if they are close in phase-space.

In the past, simplistic models, such as the spherical approximation and box-

coalescence, have been used to describe this process. However, all of these mod-

els fail to describe the measured results without fitting free parameters. As such,

they lack predictive power in regimes where nuclear production yields are not

yet measured. This is problematic since one of the most intriguing applications

of coalescence is looking for signatures of dark matter in cosmic ray antinuclei.

This application requires extrapolation from the current high energy measure-

ment at LHC energies at the TeV scale to the astrophysically relevant collision

energies of ∼20 GeV. A promising advanced coalescence model is one that em-

ploys theWigner function formalism to predict deuteron yields without free pa-

rameters as long as the size of the emission source and the nucleon momentum

distributions are measured. However, the source size has never been measured

in small systems outside the LHC energies. In this talk, we present a newly de-

veloped Toy Monte Carlo model called ToMCCA, which we use to fit the source

size and predict deuteron yields for arbitrary energies. This work is funded by

BMBF Verbundforschung (05P21WOCA1 ALICE) and DFG SFB1258

HK 66.5 Thu 16:45 HBR 19: C 5b
Measurement of 3H and 3He production in pp collisions at s = 13 TeV
with ALICE at the LHC — ∙Matthias Herzer for the ALICE Germany-

Collaboration — Institut für Kernphysik, Goethe Universität, Frankfurt, Ger-

many

The production of (anti)nuclei in pp collisions at the LHC has become a ma-

jor topic in the high-energy physics community. In fact, there is a huge overlap

between different research directions, from astrophysics, particle and nuclear

physics. For instance, the observation of antinuclei in space is considered as

possible signature for dark matter, since they would originate from collisions of

potential dark matter candidates among each other. We show the study of the

production of
3
H and

3
He in pp collisions at 13 TeV in two data sets that were

taken in LHC Run 2, i.e. in high-multiplicity events and one from a dedicated

online trigger on nuclei. Furthermore, wewill show themeasurement of the ratio

of these nuclei. This is an important test of isospin symmetry, which is expected

to hold at LHC energies, but can not be tested directly since neutrons are not

accessible experimentally.

HK 66.6 Thu 17:00 HBR 19: C 5b
Fission Isomer Studies at IGISOL and at the FRS— ∙Nazarena Tortorelli

for the I290 collaboration and the Super-FRS Experiment-Collaboration—LMU

Munich, Germany

A century from the discovery of nuclear isomers, amongst them strongly de-

formed fission isomers in the actinides, they are still under high scientific in-

terest. So far 35 fission isomers with lifetimes between 5 ps and 14 ms have

been observed. The longest-lived fission isomer known so far, with a half-life of

14 ms, was found in
242Am populated via the

242Pu(d , 2n) reaction, while for
240 f Am, populated via the

240Pu(d , 2n)240Am reaction, a 0.9 ms half-life was

predicted. Recently, at IGISOL an experiment was performed investigating the

fission isomer states in
240,242Am. The isomeric states have been populated via

deuteron induced fusion-evaporation reactions on a
242Pu target and the decay

time and the kinetic energy of the fission isomers have been measured. More-

over, at the FRS, a new isomer population scheme was investigated: projectile

fragmentation (i.e., the collision of a heavy relativistic beam of 1GeV/u 238U on

a light Be target). This scheme offers rapid production, hence access to isomers

with short half-lives, and most importantly, highly pure fragmented beams and

event-by-event identification. In this talk the recent experiment at IGISOL will

be presented together with a preliminary overview of the experiment performed

at the FRS showing the status of the fission isomers studies and the possibilities

for future investigations. Supported by GSI F&E (LMTHI2023).

HK 67: Fundamental Symmetries I
Time: Thursday 15:45–17:15 Location: HBR 19: C 103

Group Report HK 67.1 Thu 15:45 HBR 19: C 103
Improved measurement of the anomalous magnetic moment of the muon
with 200ppb precision — ∙René Reimann, Mohammad Ubaidullah Has-

san Qureshi, and Martin Fertl for the Muon g–2-Collaboration — Institute

of Physics and Cluster of Excellence PRISMA+, Johannes Gutenberg University

Mainz, 55099 Mainz, Germany

The magnetic moment anomaly of the muon, that relates the cyclotron and spin

precession frequency, provides one of the most stringent tests of the Standard

Model of Particle Physics since it is measured and theoretically predicted to very

high precision. In August 2023, the Fermilab Muon g-2 experiment reported

its result from measurement campaigns 2 and 3 with an increased precision of

now 200 ppb, which is both due to increased statistics and reduced systemat-

ics. This milestone puts the Muon g-2 experiment well on its way towards its

design precision of 140 ppb with final statistics. In this talk we review the key

improvements that lead to the reduction of uncertainty on Muon g-2 by a factor

of about two and put the measurement in the context of the current theoretical

understanding.

Group Report HK 67.2 Thu 16:15 HBR 19: C 103
Status report on the P2 experiment — Sebastian Baunack
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The weak mixing angle sin
2 θW can be measured in parity violating elastic

electron-proton scattering. The aim of the P2 experiment is a very precise mea-

surement of the weak mixing angle with an accuracy of 0.15% at a low four-

momentum transfer of Q2 = 4.5 ⋅ 10−3 GeV2
. In combination with existing
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measurements at the Z pole with comparable accuracy, this comprises a test of

the standard model with a sensitivity towards new physics up to a mass scale of

50TeV. The experiment is being set up at the MESA accelerator in Mainz. In

this talk, the motivation and challenges for this measurement will be discussed

together with the current status of the construction of the P2 experiment.

HK 67.3 Thu 16:45 HBR 19: C 103
Search forChargedLeptonFlavorViolationwith theMu2e experiment at Fer-
milab — ∙Anna Ferrari, Stefan E. Müller, Oliver Knodel, and Reuven

Rachamin—Helmholtz-Zentrum Dresden-Rossendorf, Dresden, Germany

The Mu2e experiment, which is currently under construction at the Fermi Na-

tional Accelerator Laboratory (USA), will search for the charged-lepton flavor

violating neutrino-less conversion of negative muons into electrons in the field

of an aluminum nucleus. A conversion signal would require physics beyond the

Standard Model, and the aim of Mu2e is to reach a single-event sensitivity four

order of magnitude better than previous experiments. This can be achieved by

a rigorous control of all backgrounds that could mimic the monoenergetic con-

version electrons, together with an accurate normalization of the signal events.

At the ELBE facility of the Helmholtz-Zentrum Dresden-Rossendorf the

pulsed Bremsstrahlung photon beam played a key role to study the performance

of the detector system that will monitor the rate of the stoppedmuons in the alu-

minum target. In addition, ELBE photon and neutron secondary beams allowed

radiation hardness studies of the electronic components that will equip theMu2e

electromagnetic calorimeter.

The design and current status of the Mu2e experiment will be presented, to-

gether with a summary of the ELBE results.

HK 67.4 Thu 17:00 HBR 19: C 103
Towards axion searches with polarized hadron beams and targets at the
GSI/FAIR storage rings — ∙Daoning Gu for the JEDI-Collaboration — In-

stitut für Kernphysik, FZ Jülich, Germany — III. Physikalisches Institut B,

RWTH Aachen University, Germany — GSI Helmholtzzentrum für Schwerio-

nenforschung GmbH, Darmstadt, Germany

Polarized hadron beams can be used to explore interactions that are not observ-

able with unpolarized beams. In particular, polarized beams are more advanta-

geous for testing symmetry violations. They also offer the opportunity to search

for new physics beyond the Standard Model (SM).

Axions are leading particle candidates for dark matter. They were originally

introduced to solve the strong CP problem and have also appeared in various

extensions to the SM. The axion/axion-like-particle (ALP) field has an effect on

the spin motion of the particles in storage rings, which leads to an oscillating

electric dipole moment (oEDM).

In this talk, results obtained at the Cooler Synchrotron COSY and possible fu-

ture experiments that can be performed with existing accelerators at GSI/FAIR

in Darmstadt with polarized hadron beams and targets will be discussed. The

working principle of axion searches in storage rings will be explained and the

preliminary results of simulations will be shown.

HK 68: Heavy-Ion Collisions and QCD Phases XV
Time: Thursday 15:45–17:15 Location: HBR 62: EG 03

Group Report HK 68.1 Thu 15:45 HBR 62: EG 03
QCD Phase Diagram from Strong Coupling Lattice QCD — ∙Wolfgag

Unger
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, PratiteePattanaik

1
, and JanghoKim

2
—

1
Fakultät für Physik, Uni-

versität Bielefeld—
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Institute for Advanced Simulation (IAS-4), Forschungszen-

trum Jülich

We review recent results based on the strong coupling expansion for lattice QCD

with staggered fermions at finite temperature and density. The representation of

the lattice partition function is in terms of so-called dual variables that allow

to circumvent the finite density sign problem. It can be efficiently sampled via

Monte Carlo, and is also suitable for Quantum Computing.

We summarize results of the phase diagram at finite baryon density and also

address the extension of the strong coupling phase diagram to finite isopin den-

sity.

HK 68.2 Thu 16:15 HBR 62: EG 03
A Stability Analysis of Inhomogeneous Phases in QCD. — ∙Theo Motta

1,2
,

Julian Bernhardt
1
, Michael Buballa

2
, and Christian Fischer

1
—

1
JLU

Gießen —
2
TU Darmstadt

Understanding the phase structure of Quantum Chromodynamics (QCD) is of

paramount importance for nuclear and particle physics. At large densities and

low temperatures, many complex phases are expected to appear. This is where

the lattice sign problem is unavoidable and extrapolationmethods such as Taylor

expansions are out-of-bounds. Alongside colour-superconductivity, quarkyonic

matter, and so on, the possibility of a crystalline phase has been studied for over

twenty years. In simplified models of QCD such as NJL or quark-mesonmodels,

these phases are present. However, no unambiguous determination exists that

they appear in QCD. In this talk, I will discuss our efforts to develop a method

of stability analysis that is compatible with full QCD via Dyson-Schwinger Equa-

tions.

HK 68.3 Thu 16:30 HBR 62: EG 03
Quark diffusion coefficients in the phase structure of QCD — ∙Jonas
Wessely

1
, Jan M Pawlowski
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Institut für Theo-

retische Physik, Universität Heidelberg, Philosophenweg 16, 69120 Heidelberg,

Germany —
2
ExtreMe Matter Institute EMMI, GSI, Planckstr. 1, 64291 Darm-

stadt, Germany —
3
Institut für Kernphysik, Technisch Universität Darmstadt,

Schloessgartenstraße 2, 64289 Darmstadt, Germany

I present result on the quark diffusion coefficient for different (light) flavours at

finite temperature and density. The diffusion coefficients are obtained via the

Kubo relation from non-perturbative realtime diagrams which depend on sin-

gle particle spectral functions of quarks and gluons. The latter are computed

with a combination of spectral reconstructions and recently developed spectral

functional techniques for the quark propagator spectral functions at finite T and

μB .

HK 68.4 Thu 16:45 HBR 62: EG 03
Searching for inhomogeneous phases in the quark-meson model beyond
mean field— ∙Lennart Kurth— TU Darmstadt, Germany

Meanfield studies of effectivemodels forQCDhave revealed the possibility of the

preferred condensate being spatially modulated in certain regions of the phase

diagram, i.e., inhomogeneous phases. We extend these studies beyond mean

field using the functional renormalization group to include pion fluctuations in

a simple truncation of the quark-meson model. In this context, we perform a

systematic scan of all UV parameters and investigate their effect on the phase

diagram, including inhomogeneous phases. The presence of these is determined

via stability analysis. As a result, we find that there is a region in parameter space

in which an inhomogeneous phase exists, as is the case in mean field.

HK 68.5 Thu 17:00 HBR 62: EG 03
QCD Anderson transition with overlap valence quarks on a twisted-mass
sea — ∙Robin Kehr

1
, Dominik Smith

1,2
, and Lorenz von Smekal

1,3
—
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Institut für Theoretische Physik, Justus-Liebig-Universität, Heinrich-Buff-Ring

16, 35392 Giessen, Germany —
2
Facility for Antiproton and Ion Research

in Europe GmbH (FAIR GmbH), 64291 Darmstadt, Germany —
3
Helmholtz

Forschungsakademie Hessen für FAIR (HFHF), GSI Helmholtzzentrum für

Schwerionenforschung, Campus Gießen

In this work we probe the QCD Anderson transition by studying spectral dis-

tributions of the massless overlap operator on gauge configurations created by

the twisted mass at finite temperature collaboration (tmfT) with 2+1+1 flavors of

dynamical quarks and the Iwasaki gauge action. We assess finite-size and dis-

cretization effects by considering two different lattice spacings and several phys-

ical volumes, and mimic the approach to the continuum limit through stereo-

graphic projection. Fitting the inflection points of the participation ratios of the

overlap Dirac eigenmodes, we obtain estimates of the temperature dependence

of the mobility edge, below which quark modes are localized. We observe that it

is well-described by a quadratic polynomial and systematically vanishes at tem-

peratures below the pseudo-critical one of the chiral transition. In fact, our best

estimates within errors overlap with that of the chiral phase transition tempera-

ture of QCD in the chiral limit.
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HK 69: Heavy-Ion Collisions and QCD Phases XVI
Time: Thursday 15:45–17:15 Location: HBR 62: EG 05

HK 69.1 Thu 15:45 HBR 62: EG 05
Measurement of p-d and Λ-d correlations in Pb–Pb and pp collisions —

∙Michael Jung for the ALICE Germany-Collaboration — Goethe-Universität

Frankfurt
The correlation functions of p–d and Λ–d measured with ALICE in three dif-

ferent source sizes will be presented. The measurements were performed in pp

collisions at s = 13TeV as well as in semi-central and central Pb–Pb collisions

at sNN = 5.02 TeV. The particle identification and the procedure to obtain the

correlation function will be shown. The results are then compared to theoretical

predictions calculated using the Lednický-Lyuboshitz approach. For these cal-

culations measured scattering lengths are taken. This measurement enables the

possibility to study three particle interactions as well as the formation mecha-

nism of light (hyper-)nuclei in particle collisions at LHC energies.

HK 69.2 Thu 16:00 HBR 62: EG 05
Ξ-baryon reconstruction with ALICE in LHC Run 3 data — ∙Tim Weinre-

ich for the ALICE Germany-Collaboration — Physikalisches Institut, Univer-

sität Heidelberg

The precise reconstruction of strange baryons like the Ξ is crucial to study charm

baryons via their decay to strange baryons.

In order to extract a signal even in high charged particle multiplicity environ-

ments and low transverse momentum regions with high combinatorial back-

ground a precise reconstruction of the decay topology is invaluable for obtain-

ing high invariant mass resolutions and reducing background for longer decay

chains.

The Kalman Filter Particle (KFParticle) package is a complete reconstruction al-

gorithm for complex decay topologies, fully taking into account the uncertainties

of the daughter tracks.

In this work, the KFParticle package is used to reconstruct the cascade-like de-

cay structure of the Ξ-baryon in simulated Run 3 proton-proton data at a centre

of mass energy of s = 13.6 TeV.

The reconstruction performance is compared to a reconstruction algorithm used

for ALICE Run 3 data analysis, which is based on the minimisation of the dis-

tance of closest approach between daughter tracks. A comparison of the two

reconstruction methods regarding secondary vertex, transverse momentum and

invariant mass resolutions is presented.

HK 69.3 Thu 16:15 HBR 62: EG 05
Sexaquark SearchwithALICE— ∙AndresBorquez—Physikalisches Institut,

Germany

For many years, WIMPs have been the most popular dark matter candidate.

However, despite extensive experimental research, noWIMP signal has yet been

detected, leading to the search for more exotic candidates. In 2017, G. Farrar

proposed the sexaquark as a new baryonic candidate for dark matter, which is

a neutral, compact, six-quark state with the quark content uuddss. This parti-

cle is consistent with our current understanding of quantum chromodynamics

(QCD) and the relic abundance of dark matter. In the ALICE experiment at the

Large Hadron Collider (LHC), we plan to search for this exotic particle via its

interaction with detector material after being produced in heavy ion collisions.

In this talk, we will discuss the challenges and prospects of this search, as well

as an analysis of the simulations needed to carry it out.

HK 69.4 Thu 16:30 HBR 62: EG 05
Dynamic light Nuclei Production in SMASH — ∙Martha Ege

2,3
, Justin

Mohs
2,3

, and Hannah Elfner
1,2,3

—
1
Gesellschaft für Schwerionenforschung

—
2
Frankfurt Institute for Advanced Studies —

3
Goethe Universität Frankfurt

am Main
The study of the QCD phase diagram and in particular the search for the critical

endpoint and the first-order phase transition between the QGP and the hadronic

phase at high μB is one of the main goals of heavy-ion physics. Since for the first

order phase transition large fluctuations of the net baryon density are expected,

we can assume that the production of light nuclei is sensitive to the critical end-

point and the phase transition. Therefore it is of major interest to get a better

understanding about how light nuclei are formed in heavy-ion collisions.

In this work we investigate the production of light nuclei such as deuteron, tri-

ton, helium, and hypertriton in Au-Au collisions at different energies from the

RHIC beam energy scan. We study the afterburner calculations for the light nu-

clei production in the framework of the hadronic transport approach SMASH

(Simulating Many Accelerated Strongly-interacting Hadrons). The nuclei are

produced via pion and nucleon catalysis reactions. In this approach a stochastic

collision criterion is implemented to realize both 2 ↔ 3 and 2 ↔ 4 reactions.

In this work spectra and multiplicities of light nuclei will be presented. We will

investigate the production time and the origin of the light nuclei in detail. The

results are compared to recent experimental data from the STAR collaboration.

HK 69.5 Thu 16:45 HBR 62: EG 05
Measurement of inclusive jet suppression in Pb–Pb collisions atsNN = 5.02
TeV with a novel mixed-event approach — ∙Nadine Alice Grünwald —

Physikalisches Institut Universität Heidelberg

QCD matter is studied at very high temperatures and densities utilizing heavy-

ion collisions. The ALICE experiment is dedicated to measure heavy-ion col-

lisions at the LHC. The Quark-Gluon Plasma (QGP) is produced in those col-

lisions where quarks and gluons are deconfined and new physics phenomena

emerge. The QGP can be studied using jets, which are produced in the early

stage of the collisions. Depending on the structure of the QGP, the jets lose en-

ergy mainly due to collisional and radiative energy loss. A major difficulty in

heavy-ion jet measurements is the huge amount of uncorrelated particles from

the underlying event. Those bulk particles smear out the jet measurement itself

and are responsible for fake jets. In order to perform low pT jet measurements,

a novel mixed-event technique is exploited. In this talk the mixed events as a

new approach to describe the uncorrelated background in heavy-ion jet mea-

surements at ALICE are presented. The description of the uncorrelated back-

ground by mixed events enables the inclusive charged-particle jet measurement

down to pT = 13.5GeV/c at collision energies ofsNN = 5.02 TeV.We can com-

pare for the first time the jet yield suppression due to quenching at RHIC and

the LHC in the same kinematic range. In addition, the results are compared to

various model predictions.

HK 69.6 Thu 17:00 HBR 62: EG 05
Role of initial transverse momentum in a hybrid approach — ∙Niklas
Götz

1,2
, Lucas Constantin

1
, and Hannah Elfner

3,1,2,4
—

1
Goethe Univer-

sity Frankfurt, Department of Physics, Institute for Theoretical Physics, Frank-

furt, Germany —
2
Frankfurt Institute for Advanced Studies, Ruth-Moufang-

Strasse 1, 60438 Frankfurt am Main, Germany —
3
GSI Helmholtzzentrum für

Schwerionenforschung, Planckstr. 1, 64291 Darmstadt, Germany—
4
Helmholtz

Research Academy Hesse for FAIR (HFHF), GSI Helmholtz Center, Campus

Frankfurt, Max-von-Laue-Straße 12, 60438 Frankfurt am Main, Germany

This work studies the effect of exchanging initial condition models in the mod-

ular hybrid approach SMASH-vHLLE, composed of the hadronic transport ap-

proach SMASH and the (3+1)d viscous hydrodynamic code vHLLE. The initial

condition models investigated are SMASH IC, Trento and IP-Glasma. Corre-

lations are calculated on an event-by-event basis between the eccentricities and

momentum anisotropies of the initial state as well as themomentum anisotropies

in the final state. This work demonstrates that substantial differences exist both

in the distributions of eccentricities, the correlations amongst the initial state

properties as well as in the correlations between initial state and final state prop-

erties. Inclusion of radial flow in the linear fit improves the prediction of final

state flow from initial state properties. The presence of momentum in the ini-

tial state has an effect on the emergence of flow and is therefore a relevant part of

initial statemodels, challenging the common understanding of a linear response.

HK 70: Hadron Structure and Spectroscopy IX
Time: Thursday 15:45–17:15 Location: HBR 62: EG 18

Group Report HK 70.1 Thu 15:45 HBR 62: EG 18
Proton charge radius measurement at AMBER — ∙Martin Hoffmann

1
and

the GSI PRM group
2
for the AMBER-Collaboration —

1
Helmholtz-Institut

für Strahlen- und Kernphysik, Universität Bonn —
2
GSI Helmholtzzentrum für

Schwerionenforschung, Darmstadt

The AMBER collaboration plans to perform a new precision measurement of

the proton electric form factor at low squared four-momentum transfers (Q2
)

by elastic scattering of high-energy muons off protons. This experiment features

a high-intensity 100 GeV muon beam at the M2 beam line of CERN’s Super

Proton Synchrotron, leading to reduced and different systematic uncertainties

compared to low-energy lepton-proton elastic scattering experiments. A high-

pressure hydrogen-filled Time Projection Chamber (TPC) serves as an active

target and measures the energy transferred to the recoil proton. The muon tra-

jectories and momenta are reconstructed by high-precision vertex detectors sur-

rounding the TPC and a magnetic spectrometer. In this way, the measurement

is over-constrained to cleanly select elastic scattering events.
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In 2021, the core setup was studied under realistic beam conditions in a pi-

lot run utilizing a prototype TPC and silicon strip detectors. Prototypes of the

required tracking detectors and a free-running data acquisition were tested in

2022 and 2023. This talk will present ongoing analyses and an overview of fur-

ther developments towards the main experiment.

Supported by EU.

HK 70.2 Thu 16:15 HBR 62: EG 18
The Silicon Tracking System of the E16 experiment at J-PARC: commission-
ing and results from the test beam— ∙Dairon Rodriguez Garces, Maksym

Teklishyn, AdrianRodriguezRodriguez, AlbericaToia, Joerg Lehnert,

KazuyaAoki, Rento Yamada, ShutaOchiai, and KyoichiroOzawa for the

CBM-Collaboration — GSI. Darmstadt, Germany

The J-PARC E16 experiment has the goal to search for signatures of the sponta-

neously broken chiral symmetry and its (partial) restoration, through the study

in-medium modification of the vector mesons, particularly the phi meson, de-

caying via di-electron channel, with a high intensity 30 GeV proton beam inter-

acting with C and Cu targets at rates up to 10 MHz. For this purpose, the exper-

iment will use modules constructed using the same technology and procedures

as the modules of the Silicon Tracking System (STS) of the CBM experiment.

A total of 10 modules were assembled, tested, characterized and then installed

in the E16 detector setup. The detector was commissioned in a beam test exper-

iment at Tsukuba, where the detector modules could be exposed to a 3 GeV

electron beam. In preparation for the beam test the modules were characterized

and performance studies accomplished to assess the quality of the setup. In the

beamtime 3modules were operated and illuminated in two planes by the electron

beam.

This work will show the results of commissioning and operation of the E16

modules, as well as the status of the data analysis and the insights that we have

gained from it, in view of the upcoming series production of STS modules for

the CBM experiment.

HK 70.3 Thu 16:30 HBR 62: EG 18
Design of a luminosity monitor for the P2 parity violating experiment at
MESA — Sebastian Baunack

1
, Maarten Boonekamp

2,4
, Boris Gläser

1
,

Rahima Krini
1
, Frank Maas

1,2,3
, Moran Neher

1
, ∙Tobias Rimke1, David

Rodriguez Pineiro
2
, and Malte Wilfert

1
for the P2-Collaboration —

1
Institut für Kernphysik, JohannesGutenberg-UniversitätMainz—

2
Helmholtz-

Institut Mainz, Johannes Gutenberg-Universität Mainz —
3
PRISMA Cluster of

Excellence, Johannes Gutenberg-Universität Mainz —
4
IRFU, CEA, Université

Paris-Saclay, Gif-sur-Yvette, France

The P2 experiment at the future MESA accelerator in Mainz plans to measure

the weak mixing angle sin
2(θW ) in parity violating elastic electron-proton scat-

tering. The aim of the experiment is a very precise measurement of the weak

mixing angle with an accuracy of 0.14% at a low four-momentum transfer of

Q2 = 4.5 ⋅ 10−3 GeV2
. In order to achieve this accuracy, it is necessary to moni-

tor the stability of the electron beam and the liquid hydrogen target. Any helicity

correlated fluctuation of the target density leads to false asymmetries.

Therefore, it is planned to install a luminosity monitor in forward direction

close to the beam axis. The motivation and challenges for designing an air

Cherenkov luminosity monitor will be discussed in this talk. Furthermore, I

show the current prototype design with results from promising tests run with

the electron beam of the MAMI accelerator and detailed simulation studies with

the prototype.

HK 70.4 Thu 16:45 HBR 62: EG 18
Scintillating Fiber Hodoscopes for the Proton Radius Measurement at AM-
BER — Christian Dreisbach

1
, ∙Karl Eichhorn

1
, Jan Friedrich

1
, Igor

Konorov
1
, Martin J. Losekamm

1
, Stephan Paul

1
, and Thomas Poeschl

1,2

for the AMBER-Collaboration—
1
School of Natural Sciences, Technical Univer-

sity of Munich, Garching, Germany —
2
CERN

The AMBER collaboration aims tomeasure the electric-charge radius of the pro-

ton by elastic scattering of high-energymuons on an active hydrogen target at the

M2 beamline at CERN’s Super Proton Synchrotron. For muon tracking, novel

Unified Tracking Stations equipped with silicon pixel detectors in combination

with Scintillating FiberHodoscopes (SFH)will be used. The SFH consists of 500-

μm scintillating-plastic fibers read out with silicon photomultipliers (SiPMs),

covering an active area of (9x9) cm
2
. We present ongoing studies and results

from a test beam experiment performed in 2023 with a detector prototype.

HK 70.5 Thu 17:00 HBR 62: EG 18
A feasibility study for the dark photon search at the BGOOD experiment —
∙VleraHajdini for the BGOOD-Collaboration— Physikalisches Institut, Uni-

versität Bonn
Investigating the potential feeble interaction between particles in the Standard

Model (SM) and the Dark Matter (DM) sector is a significant frontier in par-

ticle physics. One possible manifestation of this feeble interaction is the dark

photon, theorized as a vector gauge mediator that interacts very weakly with SM

fermions.

The BGOOD photoproduction experiment combines a central electromag-

netic calorimeter with a forward spectrometer for charged particle detection.

This configuration enables the complete detection of reaction final states such as

π0p, ηp, and 2π0p. These are well-suited channels for the study of the mass res-

olution with regard to the dark photon search. The missing mass of the photons

from η and π0
decays were used to determine the mass resolution of the detec-

tor. Kinematic fitting techniques are also used to enhance the mass resolution, a

critical element for accurate particle identification in high-energy experiments.

HK 71: Hadron Structure and Spectroscopy X
Time: Thursday 15:45–17:15 Location: HBR 62: EG 19

HK 71.1 Thu 15:45 HBR 62: EG 19
Measurement of mass A=4 hypernuclei in LHC Run 3 with ALICE —

∙Michael Hartung for the ALICE Germany-Collaboration — Institut für

Kernphysik, Goethe Universität, Frankfurt, Germany

Hypernuclei are bound states that contain ordinary nucleons as well as hyperons

(e.g. Λ). Their investigation allows the study of the hyperon-nucleon interaction,

which can only be studied to limited extend by scattering experiments.

The most prominent example is the (anti)hypertriton, which is a bound state

of a proton, a neutron and a Λ hyperon. It has been measured by the ALICE

Collaboration in Run 1 and Run 2 of the Large Hadron Collider at CERN. The

production of hypernuclei with mass A=4 is strongly suppressed compared to

the (anti)hypertriton, thus an exact measurement of their properties has been

impossible so far. Due to the high-interaction rate and the continuous readout

of the ALICE detectors in RUN 3, a precise measurement of two mass A=4 hy-

pernuclei, namely hyperhydrogen-4 and hyperhelium-4, will be possible for the

first time. We will present the latest results of the production measurement of

both hypernuclei in Run 3 Pb–Pb collisions at sNN = 5.36 TeV.

HK 71.2 Thu 16:00 HBR 62: EG 19
Luminosity Determination and Proton-Proton Elastic Scattering Analysis
with the Upgraded HADES Spectrometer — ∙Gabriela Perez-Andrade

1
,

James Ritman
1,2,3

, and PeterWintz
3
for the HADES-Collaboration —

1
Ruhr

Universität Bochum —
2
GSI Helmholtzzentrum für Schwerionenforschung —

3
Forschungszentrum Jülich

In 2022, an experiment focused on hyperon production was carried out with the

upgraded HADES spectrometer. The upgrade includes a new Forward Detector

system (FD), which consists of two PANDA-type Straw Tracking Stations and

an RPC. The measurements were performed with a proton beam of T = 4.5 GeV

impinging onto a LH2 target.

Proton-proton elastic scattering events with low 4-momentum transfer were se-

lected by demanding that one proton was detected in the FD (θFD < 6
∘
), and the

other proton was measured in the main HADES acceptance (70
∘ < θH <79∘).

The event selection based on kinematic observables will be explained in this

talk. The number of elastic events, corrected for acceptance and reconstruction

efficiency, is used to determine the time-integrated luminosity recorded during

this experiment. The measured differential cross-section dσ as a function of the

square of the 4-momentum transfer t is well described by a function of the form

dσ/dt = Ae−B|t|, from which the optical point A = dσ/dt
t=0

and the nuclear

slope parameter B are obtained. Preliminary results of A and B are compared

with existing data from other experiments.

HK 71.3 Thu 16:15 HBR 62: EG 19
Common femtoscopic hadron-emission source in pp collisions at the LHC—

∙Maximilian Korwieser for the ALICE Germany-Collaboration — Technis-

che Universität München
The ALICE Collaboration recently published a plethora of results on the interac-

tion betweenmany exotic combinations of particles, most notably p−Ω, obtained

from femtoscopic measurements in pp collisions at the LHC. Previous studies of

the source in pp collisions ats = 13 TeV have been performed by analysing p−p
and p−Λ correlations. The source was constructed using a Gaussian core for the

primordial particles and introducing exponential deformations due to the decay

of short-lived strongly decaying resonances. The conclusion was that the pri-

mordial sources for hadrons share a common mT scaling. The goal of this work

is to ascertain whether the primordial sources for mesons also exhibit the same

mT scaling, for example in the case of same charge π–π (or K+
–p), for which

by far the largest contribution from resonances is expected. A differential study

of the spatial extension of the source function as a function of transverse mass

(mT) and multiplicity is presented. The results are based on minimum-bias and
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high-multiplicity pp collisions ats = 13 TeV recorded with the ALICE detector.

An mT scaling behaviour of the source is observed and found to be compatible

with previous results in the baryonic sector. This measurement gives confidence

for a common source for hadrons in small systems, allowing to employ the same

model to constrain the source for meson−baryon and meson−meson pairs. This

research was funded by BmBf Verbundforschung (05P21WOCA1 ALICE).

HK 71.4 Thu 16:30 HBR 62: EG 19
p-d femtoscopy and p-p source sizemeasurement in PbPb collisions with AL-
ICE at the LHC — ∙Dongfang Wang for the ALICE Germany-Collaboration

— Fudan university, Shanghai, China

The ALICE Collaboration recently published a measurement of p-d correlation

function in pp collisions at 13TeV. In order to describe the data a three-body

analysis was needed. The small source size (of 1 fm) makes the measurement

sensitive to the interaction of the proton with the compositions of the deuteron.

However we do not know the sensitivity in Pb-Pb which has about 5-10 fm of the

typical distances depending on the centralities. In general, these studies depend

on a precise measurement of the effective particle emitting source. In small sys-

tems extensive studies performed by ALICE showed that the source exhibits an

mT -scaling behavior. Currently, relevant for proton-deuteron studies measure-

ments of proton mt scaling are absent in Pb-Pb 5.02TeV. In this contribution, we

extend proton-deuteron study from pp to Pb-Pb collisions and the p-p correla-

tion function analysis differentially in mT and centrality has to be performed.

The obtained correlation functions are fitted and the source size is extracted.

Next the detailed information about the source dependence on mT are used as

an input to state-of-the-art of source prediction of correlation function. This

control of source is necessary for investigation of the sensitivity of 3-body effects

present in the p-d correlation function in Pb-Pb.

HK 71.5 Thu 16:45 HBR 62: EG 19
Properties of Heavy-Flavour Four-Quark states from Functional Methods
— ∙Joshua Hoffer

1,2
, Gernot Eichmann

3
, and Christian S. Fischer

1,2

—
1
Institut für Theoretische Physik, Justus-Liebig-Universität Gießen, 35392

Gießen, Germany —
2
Helmholtz Forschungsakademie Hessen für FAIR

(HFHF), GSIHelmholtzzentrum für Schwerionenforschung, Campus Gießen,

35392 Gießen, Germany —
3
Institute of Physics, University of Graz, Univer-

sitätsplatz 5, 8010 Graz, Austria

Since the experimental discovery of the first tetraquarks in 2003, there has been

a lot of excitement around this topic from the theoretical as well as the exper-

imental side. We employ hadronic bound state equations, i.e., Bethe-Salpeter

equations, to study the properties of these four-quark states. In this talk we will

present a comprehensive overview of the mass spectra for hidden- and open-

flavour four-quark states in the charmonium and bottomonium sector, as well as

their internal structure.

HK 71.6 Thu 17:00 HBR 62: EG 19
Studying the interaction between charm and light-flavor mesons— ∙Daniel
Battistini for the ALICE Germany-Collaboration — Technical University of

Munich, Munich, Germany

In the last years, several exotic states have been observed in the charm sec-

tor. Such particles cannot be interpreted as regular baryons or mesons and are

thought to be either quark bags or molecular states. To unveil their nature, it

is crucial to experimentally constrain the strong force that governs the inter-

action between the charm hadrons and other hadrons. The knowledge of the

strong interaction in the charm sector is also essential for the study of ultra-

relativistic heavy–ion collisions. In fact, during the hadronic phase of the sys-

tem expansion, the charm hadrons interact with the hadron gas produced in

the collisions. Such interactions modify the heavy-ion observables, and, to dis-

entangle this effect from the signatures of the quark-gluon plasma formation,

the scattering parameters of the charm hadrons with light-flavor hadrons are re-

quired. The available experimental knowledge on the charm-hadron interactions

is, however, very poor. In this contribution, the first measurement of the strong

final-state interaction between open-charm and light-flavor meson systems is

presented. The measurement is performed using the femtoscopy technique and

high-multiplicity proton-proton collisions ats =13TeV collected by theALICE

Collaboration. Funded by BMBF Verbundforschung (05P21WOCA1 ALICE).

HK 72: Poster
Time: Thursday 17:15–18:45 Location: HBR 14: Foyer

HK 72.1 Thu 17:15 HBR 14: Foyer
Deep-learning for 3D Photon Interaction Position Reconstruction in Mono-
lithic Scintillation Detectors — ∙Beatrice Villata, Maria Kawula, and

Peter G. Thirolf — Department of Medical Physics, Ludwig-Maximilians-

Universität München, Germany

Accurate spatial localization of the photons is important for high-resolution

medical imaging in PET systems or prompt-gamma Compton cameras. Mono-

lithic scintillation LaBr3 or CeBr3 detectors offer excellent energy and time

resolution and can register the light distribution when read out with position-

sensitive photosensors. This work presents a supervised deep-learning algorithm

to reconstruct the 2D irradiation position on a monolithic crystal, by stacking

convolutional layers and creating a CNN. The training dataset includes images of

the light patterns acquired by irradiating the detector with a collimated photon

source. Addressing the challenge of the depth of interaction (DOI), an additional

unsupervised deep-learning algorithm is presented. This architecture combines

the data-driven approach of deep learning with the mathematical modeling of

the setup, implemented by parameterizing the signal’s evolution in the detector.

The unsupervised approach is convenient because the current dataset does not

contain information about the ground truth along the third dimension. This ar-

chitecture would allow the reconstruction without the need to perform a Monte

Carlo simulation or an additional irradiation of the setup to obtain a training

dataset. Combining these approaches offers a promising approach to achieving

precise 3D interaction position information in monolithic crystals.

HK 72.2 Thu 17:15 HBR 14: Foyer
Investigation of the Scissors Mode of 76Ge — ∙M. Heumüller, V. Werner,

S. Bassauer, T. Beck, M. Berger, M. Beuschlein, I. Brandherm, K. E. Ide,

J. Isaak, R. Kern, J. Kleemann, O. Papst, N. Pietralla, P. Ries, G. Stein-

hilber, M. Stoyanova, and R. Zidarova— IKP, TU Darmstadt
76
Ge is the baseline isotope for experiments searching for neutrino-less double-

beta decay. Nuclear structure input is needed to constrain 0ββ-matrix elements

calculated from nuclear theory. We aim for constraining in particular isovec-

tor degrees of freedom by the observation of the nuclear scissors mode, follow-

ing previous experiments employing the method of nuclear resonance fluores-

cence (NRF) [1,2]. A bremsstrahlung measurement with an endpoint energy of

5.5MeV was performed for minimizing systematic uncertainties, like the feed-

ing effect, for cross section measurements below 5MeV, the energy region of

the low lying scissors mode. The photons were provided by the superconduct-

ing electron accelerator S-DALINAC, impinging on the enriched target in the

Darmstadt High Intensity Photon Setup (DHIPS) surrounded by three HPGe

detectors for γ-ray detection. A comparison of the experimentally determined

collective transition strength of the scissors mode to its systematics [3] will be

shown.

This work was supported by the DFG under grant numbers SFB 1245, Project-

ID 279384907, and GRK 2891, Project-ID 499256822.

[1]A. Jung et al., Nucl. Phys. A 584, 103-132 (1995)
[2]R. Schwengner et al., Phys. Rev. C 105, 024303 (2022)
[3]N. Pietralla et al., Phys. Rev. C 58, 184 (1998)

HK 72.3 Thu 17:15 HBR 14: Foyer
HPGe-BGOPair Spectrometer for ELI-NP— ∙IljaHomm—Technische Uni-

versität Darmstadt, Germany

The new European research facility called ELI-NP (The Extreme Light
Infrastructure - Nuclear Physics) is being built in Bucharest-Magurele, Roma-

nia. ELI-NP will offer unprecedented opportunities for photonuclear reactions

with high intensity, brilliant and fully polarized photon beams at energies up to

19.5 MeV.

The 8 HPGe CLOVER detectors of ELIADE are important instruments for the

γ-spectroscopic study of photonuclear reactions. We investigate the possibility

to operate an advanced version of an anti-Compton shield (AC shield) as escape

γ-rays pair spectrometer for one of the ELIADECLOVERS. This should improve

the performance at high energies where the pair production process dominates.

The BGO shield operated as a stand-alone device can also be used as γ-beam in-

tensity monitor and to investigate the cross section for pair production near the

threshold. A prototype pair spectrometer, consisting of 64 BGO crystals with

SiPM (silicon photomultiplier) readout, has been designed and built. Two test

measurements with high energy photons have been performed at the University

of Cologne and at the ILL in Grenoble. Results are going to be presented.

This work is supported by the German BMBF (05P15RDENA, 05P21RDFN2)

and the LOEWE-Forschungsschwerpunkt “Nukleare Photonik”.
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Study of the dipole response of 242Pu with nuclear resonance fluores-
cence — ∙M. Beuschlein
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Nuclear structure data of transuranium actinides play an important role in un-

derstanding the stellar nucleosynthesis. However, available information on pho-

tonuclear reactions is sparse. A first nuclear resonance fluorescence (NRF) ex-

periment on the nucleus
242

Pu was conducted under various safety precautions

at the Darmstadt High-Intensity Photon Setup to probe its low-energy dipole

response. The superconducting linear electron accelerator S-DALINAC at TU

Darmstadt produced bremsstrahlung up to 3.7MeV to irradiate a sample of

PuO2 with a total mass of about 1 g. Measured NRF γ rays reveal evidence

for dipole-excited states with intrinsic projection quantum numbers K = 0 and

K = 1. The latter indicates a potential fragment of the scissors mode, a collective

low-energyM1 excitation of deformed nuclei. The isotope
242

Pu is now the heav-

iest nuclide for which NRF information is available. Details of the experiment,

γ-ray spectra, and preliminary results will be presented.

This work is supported by the LOEWEproject ’Nukleare Photonik’ by the State

of Hesse and by the DFG under grant No. GRK 2891.

HK 72.5 Thu 17:15 HBR 14: Foyer
Investigation of the low-lying dipole strength of 62Ni via real photon scatter-
ing — ∙Tanja Schüttler

1
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—

1
University of Cologne, Institute for

Nuclear Physics, Germany —
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many

Since photons transfer only small angular momenta, (γ, γ) experiments are an

established method to investigate the properties of the low-lying dipole strength

of atomic nuclei [1]. To improve the understanding of the underlying dipole

excitation modes, systematic studies of isotonic and isotopic chains are cru-

cial. The nickel (Z = 28) isotopic chain is well suited for this purpose as it

consists of four stable even-even isotopes covering a large range of N/Z ra-

tios. Since
58,60,64

Ni have already been measured in (γ, γ) experiments, the

dipole response of
62
Ni is one missing link to complete the systematics [2-

5]. Thus, a (γ, γ) experiment using energetically-continuous bremsstrahlung

with a maximal photon energy of Emax = 8.7MeV was performed at the γELBE
facility at the Helmholtz-Zentrum Dresden-Rossendorf (HZDR) [6]. First re-

sults of this experiment will be presented.

This work is supported by the BMBF (05P21PKEN9).

[1] A. Zilges et al., Prog. Part. Nucl. Phys. 122 (2022) 103903.
[2] F. Bauwens et al., Phys. Rev. C 62 (2000) 024302.
[3] M. Scheck et al., Phys. Rev. C 88 (2013) 044304.
[4] M. Scheck et al., Phys. Rev. C 87 (2013) 051304(R).
[5] M. Müscher, submitted to Phys. Rev. C.

[6] R. Schwengner et al., Nucl. Instr. and Meth. A 555 (2005) 211.

HK 72.6 Thu 17:15 HBR 14: Foyer
Activation experiment for cross-section measurements of proton-induced
reactions around A=110 — ∙Benedikt Machliner, Felix Heim, Martin

Müller, Svenja Wilden, and Andreas Zilges — University of Cologne, In-

stitute for Nuclear Physics, Germany

Understanding the nucleosynthesis of stable isotopes on the proton-rich side of

the valley of stability, the so called p-nuclei, is still subject of current reasearch.

Most reactions relevant for the p-process take place far away from the valley of

stability, hence theoretical calculations for cross sections and reaction rates are

crucial. To adjust and verify theoretical models a wide database of experimen-

tal results is needed [1]. In the context of p-nuclei the region around A=110

is particularly interesting as it contains seven p-nuclei (
102

Pd,
106

Cd,
108

Cd,
113

In,
112

Sn,
114

Sn and
115

Sn). In order to extend the experimental database

in this mass region the activation method is well suited. Using the University

of Cologne’s 10 MV FN Tandem accelerator and the Cologne Clover Counting

setup [2] proton-induced reactions on four cadmium isotopes, on
102

Pd, and
116

Snwere performed at astrophysically relevant energies, respectively. The cross

section results will be presented and a method of analyzing reactions applicable

to nuclei hindered by long-lasting metastable states in the reaction product will

be introduced.

Supported by the DFG (ZI 510/8-2)

[1] M. Arnould and S. Goriely, Phys. Rep. 384, 1 (2003).
[2] F. Heim et al., Nucl. Instrum. Methods A 966 (2020) 163854.
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Investigation of dipole excitations in 50Ti by using the (d, pγ) reaction —

∙Jonathan Braumann, Markus Müllenmeister, Michael Weinert, and

Andreas Zilges — University of Cologne, Institute for Nuclear Physics, Ger-

many

The electric dipole strength around and below the neutron separation energy is

known as Pygmy Dipole Resonance (PDR). Its exact emergence is still a part of

research [1]. In recent years, there has been an increasing focus on investigating

the PDR. Neutron transfer experiments have been established as a tool to inves-

tigate the single-particle nature of the PDR [2,3].
50
Ti served as an initial start

for studying the titanium isotope series, via using the (d , pγ) reaction on
49
Ti.

50
Ti may provide further insights of the emergence of the PDR in lighter nuclei.

A total of 61 states were successfully identified. Through the integration of Nu-

clear Resonance Fluorescence (NRF) experiments, spin and parity assignments

were possible for 28 states. By comparing the excitation strength one gathered

information about the single particle character of the identified J = 1 states.

Furthermore, the experiment indicated the observation of spin-flip resonances

at higher energies. Supported by the DFG (ZI 510/10-1).

[1] A. Bracco et al., Prog. Part. Nucl. Phys. 106 (2019) 360
[2] M. Spieker et al., Phys. Rev. Lett. 108 (2023) 014311
[3] M. Weinert et al., Phys. Rev. Lett. 127 (2021) 242501
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Development of aCompton camera prototype usingmonolithic andpixelated
scintillators with segmented SiPM readout for medical imaging — ∙Sultan
Alzahrani
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2
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The growing interest in particle beam therapy for cancer treatment is driven by

the ability to provide high-precision dose delivery. However, this benefit de-

mands a high accuracy of the determination of the well-localized dose deposi-

tion (Bragg peak), which has to be located within the tumour volume. Different

methods of beam range monitoring are assessed globally. The Compton cam-

era is a promising γ-ray detector that operates in a wide energy range. Compton

scattering kinematics, utilized to determine the energy and origin of γ-rays from
the irradiated volumewithout the need for amechanical collimator, is the basis of

Compton imaging. The objective of our project is to develop and implement an

imaging system that uses a Compton camera, consisting of monolithic (CeBr3)

and pixelated (GAGG or CeBr3) scintillators as scatterer and absorber, read out

by segmented SiPM arrays. In order to facilitate the system to be used for clini-

cal application, the signal readout and processing complexity could be reduced

by a scalable DAQ electronics. The status of this project including different de-

tector and readout configurations of a Compton camera prototype, associated

imaging algorithms, improvement scopes, and their prospective features will be

presented.
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Characterization of Graphenic Carbon (GC) foils for heavy ion accelera-
tor applications — ∙Konstantina Botsiou
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Vacuum windows, essential in high-intensity electron accelerators, separate dif-

ferent vacuum areas or the beam vacuum from the atmosphere. GC, with its low

atomic number and excellent thermo-mechanical properties, is ideal for such

windows and stripper foils in ion beams. The general goal is to balance different

material properties: windows and strippers need to withstand a high thermal

load and intense radiation damage. A low material budget is desirable (to mini-

mize energy losses and longituninal and transverse emittance growth) and long

lifetimes are required. In addition, accurate knowledge of the area density of the

GC material is essential for its application. Ketek GmbH, Munich, has devel-

oped GC windows with diameter of 7.5 mm and thickness of 1 μm, which can

withstand 2 bar of pressure. These windows used as vacuum windows for X-ray

detectors and tested for heavy ion applications. We use GC foils as test mate-

rial for heavy ion applications. Using high-resolution alpha spectroscopy and

theorical models we estimate the area density.

HK 72.10 Thu 17:15 HBR 14: Foyer
Development of Low-Budget and Compact Radition Monitoring Systems for
Integration into Satellites and Stratospheric Balloons — ∙Nico Krug, Ro-

man Bergert, LuisaWennemann, Hans-Georg Zaunick, and Kai-Thomas

Brinkmann— II. Physics Institute Justus-Liebig-University Giessen

A cost-effective microdosimeter concept designed for integration into AmbaSat

Ltd’s open-community femto-satellite platform and its incorporation into the

ongoing development of a stratospheric balloon experiment will be presented,

aligning with the principles of NewSpace.

The microdosimeter and the Strato project, a row of stratospheric balloon

experiments, rely on commercial off-the-shelf components. The Strato project

features a custom Printed Circuit Board (PCB) based on a Raspberry Pi Zero

readout, additionally including the MuonPi detector developed in-house along

with commercial environmental sensors communicating over a generic I2C in-
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terface. The board is being developed for integration into the CubeSat-project

”StratoSat”. The concept design will be showcased with communication path-

ways based on LoRaWAN.

The poster will delve into the performance of this integrated systemwithin the

challenging conditions of free space. Rigorous stress tests have been conducted,

offering a comprehensive performancemapping of various components in terms

of their physical and electrical properties.

HK 72.11 Thu 17:15 HBR 14: Foyer
Test of a Novel Neutron Detector Prototype Using 10B enriched BNNT —

∙Kim Tabea Giebenhain, Kai-Thomas Brinkmann, and Hans-Georg Za-

unick— Justus-Liebig-Universität, Gießen, Germany

BNNT (Boron Nitride Nanotubes) is a material with excellent mechanical and

thermal qualities. Enriched with the isotope
10
B, which has a high neutron cross

section for thermal neutrons, it makes for a versatile and promising material

for neutron detection. An enriched BNNT mat coupled to an inorganic GaGG

scintillator, read out by a SiPM array or a PMT respectively, supplemented by a

plastic scintillator-based detector prototype for fast neutrons, have been tested

at the Marburg Ion beam therapy facility (MIT) and the COSY facility in Jülich

for their neutron detection abilites.

HK 72.12 Thu 17:15 HBR 14: Foyer
Recent Progress of Front-End and Readout Electronics Assembly and Proto-
type Tests for the PANDA Barrel EMC* — ∙Aniko Tim Falk, Kai-Thomas

Brinkmann, and Hans-Georg Zaunick for the PANDA-Collaboration — II.

Physics Institute, Justus-Liebig-University, Gießen

The barrel part of the electromagnetic calorimeter EMC in the PANDA experi-

ment at the future FAIR accelerator facility will provide an excellent photon en-

ergy resolution over a wide dynamic range. In order to achieve this, the individ-

ual parts of the calorimeter, in particular the readout and front-end electronics,

have to run with operating and calibration parameters of utmost precision. This

fact makes a vast variety of functional tests and calibration runs for determining

the optimal setup indispensable. The currently running prototype setup as well

as the results of beamtimes and laboratory tests over the last two years will be

presented in this contribution. *supported by the BMBF, GSI and HFHF.
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Readout Electronics for theMicroVertexDetector of the PANDAExperiment
— ∙Marvin Peter

1
, Nils Tröll

1
, Kai-Thomas Brinkmann

1
, Hans-Georg

Zaunick
1
, Daniela Calvo

2
, Fabio Cossio

2
, GiovanniMazza

2
, Francesca

Lenta
2
, Michele Caselle

3
, Tobias Stockmanns

4
, Lukáš Tomášek

5
, and

Pavel Staněk
5
for the PANDA-Collaboration —

1
2. Physik, JLU Gießen —

2
INFN Torino —

3
KIT Karlsruhe —

4
FZ Jülich —

5
CTU Prague

The Micro Vertex Detector (MVD) is the tracking detector in the center of the

PANDA experiment, closest to the interaction point. To read out the strip sen-

sors of the MVD, the Torino Amplifier for silicon Strip detectors (ToASt) was

developed by INFN in Turin. The ToASt ASIC is a self-triggering amplifier and

time-over-threshold (ToT) digitizer. It meets the requirements imposed by the

PANDA experiment where a free-running detector system is one of the key fea-

tures. TheModule Data Concentrator (MDC), which is planned to communicate

with multiple ToASt chips, is currently under development at KIT. This poster

shows an overview of the features and current status of the readout electronics

for the MVD. *Funded by BMBF.

HK 72.14 Thu 17:15 HBR 14: Foyer
Prefilter methods in dielectron measurements in pp collisions at s = 13.6
TeV at ALICE in Run 3 — ∙Davud Sokolovic — Goethe Universität Frank-

furt

Thermal radiation in form of e+e− pairs carry undistorted information about the

properties of the quark-gluon plasma (QGP) produced in heavy-ion collisions.

However, the separation of dielectrons emitted by theQGP and the other sources

is a highly non-trivial task. Therefore dielectron measurements in pp collisions,

where no medium effects are expected in first order, serve as reference. Here,

the main sources of e+e− pairs at low invariant mass are light- and heavy-flavour

hadron decays, as well as background from real photon conversions in the de-

tector material. In particular, electrons from π0
-Dalitz decays and real photon

conversions contribute to the combinatorial background up to a relatively large

mass and reduce the signal-to-background ratio and significance of themeasure-

ments.

In this poster, we will explain how the contribution from electrons from π0
-

Dalitz decays and real photon conversion can be suppressed in the electron can-

didate sample with prefilter methods. Such techniques will be applied and opti-

mised in the analysis of the ALICE pp data at 13.6 TeV recorded in 2022. The im-

provement will be quantified in terms of significance and signal-to-background

ratio.

HK 72.15 Thu 17:15 HBR 14: Foyer
Development of a Tracking Detector for Charged Particles Based on Scin-
tillating Fibers — ∙Lara Dippel, Hans-Georg Zaunick, and Kai-Thomas

Brinkmann— II. Physikalisches Institut, Justus-Liebig-Universität Giessen

The primary motivation of this work was to develop a detector which produces

a fast and precise time signal for time-of-flight measurements performed at the

Marburger Ion Beam Therapy Center (MIT), where the beam intensity can reach

up to 1.9 × 10
9
particles/s. For a first prototype, eight plastic scintillating fibers

with a diameter of 1 mm were chosen as the detection material and individually

read out by SiPMs. Different fiber coatings were tested and compared to max-

imize the light yield of the fibers. After a first in-beam test at the MIT, a new

mechanical setup and signal-processing chain were developed and tested again

at the MIT and the Cooler Synchrotron (COSY) in Juelich. The latest setup con-

sists of two layers with 16 fibers each and was employed as a fast trigger and

veto detector for neutron detection and particle identification, as well as a two-

dimensional tracking detector. For the next iteration of this detector system,

the read-out chain will be improved to primarily enhance the spatial resolution

which will be compared with the tracking detectors currently in use at the MIT

facility. Supported by BMBF via the High-D consortium.
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Onboard Particle Trigger and Data Compression for the AFIS Satellite Mis-
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The Earth’smagnetic field traps charged particles in theVanAllen radiation belts.

To measure their antiproton flux at energies between 25 and 100+ MeV, we cur-

rently develop AFIS (Antiproton Flux in Space) using scintillating plastic fibers

and silicon photomultipliers (SiPMs). The compact satellite platform that we in-

tend to employ poses restrictions with respect to power, volume, and transmis-

sion bandwidth. In addition, a low signal-to-background ratio and the expected

high event rates make data processing challenging. We are developing a hard-

ware and software framework based on a pure field-programmable gate array

(FPGA) that can acquire sensor data efficiently and implements a multi-stage

particle trigger, exploiting the FPGA’s advantages in low-power parallel compu-

tation. A compression stage in addition reduces the amount of data that needs to

be transmitted to ground significantly. We present the current state of develop-

ment, compression approaches, and future plans of this framework. Our work is

funded by the German Research Foundation (DFG, project number 414049180)

and under Germany’s Excellence Strategy - EXC2094 - 390783311.
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Experimental setup for the investigation of the internal conversion lifetime
of 229mTh in a solid state environment using VUV sensitive SiPMs— ∙Daniel
Moritz
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With its exceptionally low energy of the isomeric first excited nuclear state

(8.334±0.024 eV), 229mTh is in the focus of current research as the presently only

suitable candidate to be used as the basis for building a nuclear clock. One of

the isomer’s properties investigated is the lifetime of neutral
229m

Th atoms for

which the decay from the isomer to the ground state is dominated by the in-

ternal conversion (IC) decay channel. So far, the internal conversion lifetime

has only been measured on metallic surfaces and first hints on its dependence

on the electronic environment of
229m

Th have been obtained. Given that their

entrance window dead layer is thin enough, VUV sensitive silicon photo mul-

tipliers (VUV SiPMs) provide the opportunity of implanting
229m

Th atoms into

their depletion region where IC electrons can be detected, thus offering a possi-

ble way to investigate the IC lifetime within a solid state environment. To assure

sufficient thickness, the dead layers of the VUV SiPMs need to be further re-

duced by etching. This poster presents the experimental setup at LMU as well

as the corresponding etching treatments. This work was supported by the ERC

Synergy Grant "ThoriumNuclearClock".

HK 72.18 Thu 17:15 HBR 14: Foyer
An input-output study with diffractive-production pseudo-data for testing
of a partial-wave analysis program — ∙David Spülbeck, Sumin Alff-Kim,

Max Hariegel, Henri Pekeler, Mathias Wagner, and Bernhard Ketzer

— Universität Bonn, Helmholtz-Institut für Strahlen- und Kernphysik Univer-

sität Bonn
Studying the excitation spectra of hadrons is crutial for gaining a better under-

standing of the strong interaction in the non-perturbative regime. In order to

extract the quantum numbers, resonance parameters, and couplings of bound

states formed in a reaction from the angular distributions of the decay products

in the final state, a partial-wave analysis is usually performed.

It is important to test the implementation of the complex algorithm. One pos-

sible way is an input-output study, which proceeds in the following way: (i)

generate pseudo-data from a physics model for a given reaction; (ii) perform

a partial-wave analysis on the pseuda-data and compare the result to the in-

put parameters. In the case presented in the poster, we apply this procedure to
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COMPASS-like diffractive reactions of the kind π−+ p → X−(→ π−π+π−η)+ p,
with X−

as intermediate resonances. The study helps to debug the implementa-

tion, but also allows for further systematic studies by changing the fit model,

including background processes, etc.

Supported by BMBF.

HK 72.19 Thu 17:15 HBR 14: Foyer
Implementation of a new ASIC-based data acquisition setup for the C-REX
detector array — ∙SteffenMeyer

1
, Corinna Henrich

1
, Thorsten Kröll

1
,

Han-BumRhee
1
, RomanGernhäuser

2
, and SergeiGolenev

2
—

1
TUDarm-

stadt —
2
TU Munich

The C-/T-REX Si detector array used for Coulomb excitation and transfer reac-

tion experiments at the HIE-ISOLDE facility (CERN) faces limitations due to

noise caused by cabling and grounding. To overcome these problems, a new

data acquisition is tested. It is based on a new data acquisition that has been

developed for the new HI-TREX transfer setup [1]. The HI-TREX setup uses

a FPGA-based GEAR platform to read out data from SKIROC2 ASICs. These

ASICs make it possible to minimize and eliminate sources of noise, as they are

able to pre-amplify, shape and digitize the data on-chip. In order to use this new

data acquisition with the existing Si detectors of C-REX, the system was adapted

and new components were designed.

The current state of implementation is presented.

This work is supported by the German BMBF under contract 05P21RDCI2.

[1] C. Berner et al., Nuclear Inst. and Methods in Physics Research, A 987

(2021) 164827
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The Mainz Energy recovering Superconducting Accelerator (MESA) is being

built at the Institute for Nuclear Physics inMainz. AtMESA the P2 experiment is

planned for a precisionmeasurement of the weakmixing angle. The weakmixing

angle sin
2 θW can be measured in parity violating elastic electron-proton scat-

tering. The aim of the P2 experiment is to measure the weak mixing angle with

an accuracy of 0.15% at a low four-momentum transfer of Q2
=4.5⋅10−3GeV2

.

The small asymmetries O(10
−8
) and the high precision require very high

statistics. Therefore an integrating measurement with the associated integrat-

ing data acquisition readout chain and a long measurement time are needed.

A joint read-out electronics for P2 experiment in Mainz and for Moeller experi-

ment at the Jefferson Laboratory is in development by collaborators of University

of Manitoba. The latest prototype of a full differential integrating detector signal

chain was built and tested at MAMI (Mainzer Mikrotron). The results fulfill the

requirements of the P2 parity violation experiment and will be presented in this

conference.

HK 72.21 Thu 17:15 HBR 14: Foyer
Determining the reaction volumewithCBM— ∙BeatrizArtur for the CBM-

Collaboration — Institut für Kernphysik, Goethe-Universität Frankfurt

The main goal of the Compressed Baryonic Matter (CBM) Experiment at FAIR

is to probe the QCD phase diagram at high net-baryon densities and moder-

ate temperatures with nucleus-nucleus collisions, in order to locate the possible

first order phase transition from hadronic to partonic matter and its critical end

point (CEP). The higher moments (cumulants) of conserved quantities, such as

baryon number, strangeness and electrical charge, are suggested to be sensitive

to the proximity of the CEP. In order to assess the behavior of these cumulants, it

is crucial to determine the reaction volume. Different procedures for centrality

selection, based on participant multiplicity with the STS detector or on spectator

multiplicity with the new FSD detector, allow us to study reaction volume fluctu-

ations and their impact on net-baryon cumulants. In this work, we explore these

different procedures using different hadronic transport models, such as SMASH

and PHQMD.

This work has been supported by DFG-grant BL 982/4-1.
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The Mainz Energy recovering Superconducting Accelerator (MESA) is being

built at the Institute for Nuclear Physics inMainz. AtMESA the P2 experiment is

planned for a precisionmeasurement of the weakmixing angle. The weakmixing

angle sin
2 θW can be measured in parity violating elastic electron-proton scat-

tering. The aim of the P2 experiment is to measure the weak mixing angle with

an accuracy of 0.15% at a low four-momentum transfer of Q2
=4.5⋅10−3GeV2

.

The small asymmetries O(10
−8
) and the high precision require very high

statistics. Therefore an integrating measurement with the associated integrat-

ing data acquisition readout chain is needed. A joint read-out electronics for

P2 experiment in Mainz and for Moeller experiment at the Jefferson Laboratory

is in development by collaborators of University of Manitoba. The latest proto-

type of a full differential integrating detector signal chain was built and tested at

MAMI (MainzerMikrotron). The results fulfill the requirements of the P2 parity

violation experiment and will be presented in this conference.
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PRISMA+ Cluster of Excellence, Johannes Gutenberg-Universität
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The Mainz Energy recovering Superconducting Accelerator (MESA) is being

built at the Institute for Nuclear Physics inMainz. AtMESA the P2 experiment is

planned for a precisionmeasurement of the weakmixing angle. The weakmixing

angle sin
2 θW can be measured in parity violating elastic electron-proton scat-

tering. The aim of the P2 experiment is to measure the weak mixing angle with

an accuracy of 0.15% at a low four-momentum transfer of Q2
=4.5⋅10−3GeV2

.

The small asymmetries O(10
−8
) and the high precision require very high

statistics. Therefore an integrating measurement with the associated integrat-

ing data acquisition readout chain is needed. A joint read-out electronics for

P2 experiment in Mainz and for Moeller experiment at the Jefferson Laboratory

is in development by collaborators of University of Manitoba. The latest proto-

type of a full differential integrating detector signal chain was built and tested at

MAMI (MainzerMikrotron). The results fulfill the requirements of the P2 parity

violation experiment and will be presented in this conference.

HK 72.24 Thu 17:15 HBR 14: Foyer
Collective flowmeasurements withHADES inAg+Ag collisions at 1.58AGeV
— ∙Christopher Grimm—Goethe-Universität, Frankfurt am Main

HADES provides a large acceptance combined with a high mass-resolution

and therefore allows to study dielectron, hadron and light nuclei production

in heavy-ion collisions with unprecedented precision. High statistics measure-

ments of flow coefficients for protons and light nuclei, including
3
He and tritons

in Ag+Ag collisions at 1.58 AGeV are presented here. The directed (1) and ellip-
tic (2) flow components are investigated. All flow coefficients are studied multi-

differentially for different centrality classes over a large region of phase space,

i.e. as a function of transverse momentum pt and rapidity. We will discuss the

scaling properties of the various flow harmonics, which possibly provides infor-

mation on the production processes of light nuclei, e.g. via coalescence, and puts

constraints on the properties of dense matter, such as its viscosity and equation-

of-state (EOS).

HK 72.25 Thu 17:15 HBR 14: Foyer
The motorised orifice system for the PANDA Beam Dump: programming
and implementation of a control software in a local EPICS Slow Control Sys-
tem — ∙Liridon Deda, Daniel Bonaventura, Philipp Brand, and Alfons

Khoukaz for the PANDA-Collaboration — Institut für Kernphysik, Universität

Münster, 48149 Münster, Germany

The planned PANDA experiment at the future HESR ring will be vital for in-

vestigating the mysteries of hadron physics at FAIR in Darmstadt. A high target

thickness of more than 10
15

atoms/cm
2
will be crucial for the p − p interation

studies at PANDA. The cluster-jet target system for the PANDA experiment, al-

ready achieved these required target thickness in PANDA geometry, i.e. in a

distance of more than 2m from the jet nozzle. Providing such a target thick-

ness at the interaction point, requires to effectively remove the target beam af-

ter the interaction point via a beam dump. In order to mitigate any gas back-

flow, a multi-stage beam dump system with differential pumping has been im-

plemented. Each stage comprises adjustable orifices, allowing for modification

of the orifice width and position, in one direction. Additionally, the orifice con-

trol system and its implementation into the local EPICS slow control system is

presented. Furthermore, the orifices are equipped with two motors each, con-

trolled through a robust CAN-Bus communication system ensuring resistance

against electrical disturbances and electromagnetic interference. The setup and

its performance will be presented and discussed.

This project has received funding from BMBF (05P21PMFP1).

HK 72.26 Thu 17:15 HBR 14: Foyer
Quasi-real-time range Monitoring in hadron therapy using positron emit-
ters of carbon and oxygen — ∙Sivaji Purushothaman for the BARB- and

Super-FRS Experiment-Collaboration — GSI Helmholtzzentrum für Schweri-

onenforschung GmbH, Darmstadt, Germany

A fast and reliable range monitoring method is required to fully exploit the high

linear energy transfer (LET) provided by therapeutic ion beams such as carbon
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and oxygen while minimizing damage to healthy tissue due to range uncertain-

ties. Quasi-real-time range monitoring, utilizing in-beam positron emission to-

mography (PET)with therapeutic beams of positron-emitters of carbon and oxy-

gen, proves to be a promising approach. An experimental comparative study of

therapeutically relevant positron emitters of carbon and oxygen within this con-

text was performed at the fragment-separator facility (FRS) as part of the BARB

(Biomedical Applications of Radioactive Beams) project at GSI Helmholtzzen-

trum für SchwerionenforschungGmbH, Germany. The experimental results and

the figure ofmerit metric developed for the qualitative comparison of the studied

isotopes will be presented.

This work is supported by European Research Council (ERC) AdvancedGrant

883425 (BARB) to Marco Durante. The measurements were performed within

the Super-FRS Experiment Collaboration (Experiment No. S533 by S. Pu-

rushothaman et al.) at GSI in the framework of the FAIR Phase-0 experimental

program.

HK 72.27 Thu 17:15 HBR 14: Foyer
In-flight production and separation of positron emitters for hadron therapy
— ∙EmmaHaettner for the BARB- and Super-FRS Experiment-Collaboration

— GSI Helmholtzzentrum für Schwerionenforschung GmbH

The European project on Biomedical Applications of Radioactive Beams, BARB,

was launched at GSI in 2021. It aims at pre-clinical validation of in-vivo beam

visualization and ion-beam therapy with positron-emitting isotopes of carbon

and oxygen. The positron emitters were produced, separated and identified with

the Fragment separator FRS at GSI in a joint experimental effort of the the FRS

and the biophysics groups at the GSI and Department of physics at LMU. In the

first experiments different hadron therapy relevant positron emitters were inves-

tigated in terms of intensity, purity, energy, and energy spread. One branch of the

FRS is connected to the bio-medical cave of the GSI. Here, we present the new

ion-optical mode and commissioning results of the FRS-Cave M branch where

positron emitting 15O-ions were provided to the medical cave for first time and

also imaging results from experiments at the main branch of the FRS.

This work is supported by ERC Advanced Grant 883425 (BARB) to M. Du-

rante. The measurements were performed within the Super-FRS Experiment

Collaboration (Exp. No. S533 by S. Purushothaman et al.) in the framework

of the FAIR Phase-0 experimental program.

HK 72.28 Thu 17:15 HBR 14: Foyer
Cooling of silicon photomultipliers for collinear laser spectroscopy using
Peltier elements — ∙Aaron Flaig, Bernhard Maass, Wilfried Nörter-

shäuser, Julian Palmes, and Laura Renth — Institut für Kernphysik, TU

Darmstadt, Germany

Collinear laser spectroscopy requires single photon detection with high efficien-

cies. Typically, photomultiplier tubes (PMTs) are used for this purpose. Com-

pared to this classical approach, silicon photomultipliers (SiPMs) offer many

benefits. Due to their small size and square layout they can be tiled closely to-

gether into a desired shape and they can be operated directly in a vacuum and

in strong magnetic fields. At room temperature, SiPMs have a dark count rate

which is too high for single photon detection, however, this can be overcome by

cooling the SiPMs to very low (< -40
∘
C) temperatures.

In order to reach such temperatures, the possibility of cooling SiPMs using

Peltier elements in combination with a liquid cooling system is investigated.

The performance of the new detection system for collinear laser spectroscopy

is tested by performing spectroscopy on stable Strontium ions at the KOALA

beamline at TU Darmstadt. The results are compared to measurements simulta-

neously performed with PMTs. Funded by BMBF, contract 05P21RDFN1.

HK 72.29 Thu 17:15 HBR 14: Foyer
Stimulated recovery for PWO-based electromagnetic calorimetry — ∙Pavel
Orsich, Valery Dormenev, Hans-Georg Zaunick, and Kai-Thomas

Brinkmann for the PANDA-Collaboration— II. Physikalisches Institut, Justus-

Liebig-Universität, Gießen

Lead tungstate based calorimeters under ionizing radiation exhibit a degradation

of optical transmittance and, as the result, deterioration of the energy resolution.

Notably, this effect is more pronounced in calorimeters operating at low temper-

atures.

One technique tominimize the effect of radiation-induced damage of PWOcrys-

tals involves stimulated recovery. Stimulated recovery is achieved by illuminat-

ing the crystal with optical light of a specific wavelength. This approach enables

rapid and effective in-situ restoration of the crystal’s optical transmittance. Im-

plementation occurs either during periods when the beam is inactive, using blue

light, or in real-time during data acquisition using near-infrared light. Employ-

ing stimulated recovery has the potential to significantly prolong the operational

period of PWO-based calorimeters, particularly those operating at low temper-

atures, by controlling radiation damage within acceptable levels.

This project is supported by BMBF and HFHF.

HK 72.30 Thu 17:15 HBR 14: Foyer
Towards a test ofD3h symmetry in 12C— ∙I. Jurosevic, J. Birkhan, I. Brand-
herm, B. Hessbacher, J. Isaak, N. Pietralla, T. Ramaker, M. Spall, and G.

Steinhilber— Institut für Kernphysik, Technische Universität Darmstadt

Due to the pronounced cluster structure of
12
C it has been proposed that some

of its excited states can be classified according to the D3h symmetry [1]. In par-

ticular, the electric ground state excitation strengths of different multipole or-

ders should be related. We have contributed a precision measurement for the E2
strength of the 2

+
1 state by electron scattering at the S-DALINAC at low momen-

tum transfer [2]. We aim, now, at a similar measurement of the form factors of

the 3
−
1 and 4

+
1 states of

12
C at lowmomentum transfer (0.3 fm

−1 ≤ q ≤ 0.8 fm
−1
).

The plans for our experiment will be presented.

*Project is supported by the Deutsche Forschungsgemeinschaft (DFG, German

Research Foundation) under grant No. SFB 1245 - Project-ID 279384907.

[1] R. Bijker and F. Iachello, Prog. Part. Nucl. Phys. 110, 103735 (2020).

[2] A. D’Alessio et al., Phys. Rev. C 102, 011302(R) (2020).

HK 72.31 Thu 17:15 HBR 14: Foyer
A simulation-based feasibility study of the measurement of K0

L in ALICE
— ∙Laura Gans-Bartl for the ALICE Germany-Collaboration — Institut für

Kernphysik, Goethe-Universität Frankfurt

The ALICE experiment is designed to study the characteristics of hot and dense

nuclear matter created in heavy-ion collisions. The measurement of a large va-

riety of identified particles can help to better understand the underlying physics

processes at play, while particle production in proton proton (pp) collisions

serves as a baseline for these measurements. The production of one of the eigen-

states of the neutral Kaon, K0
S , has been measured several times in pp collisions

by the ALICE collaboration
1
. The K0

L has not been measured so far, as the mea-

surement is more challenging due to its long flight time.

In this contribution, a simulation-based feasibility study of K0
L →

π+π−π0
, π0 → γγ in pp collisions with ALICE is presented. Charged pions can

be measured with the main tracking detectors of the experiment, while neutral

pions can be reconstructed from decay photons measured with eletromagnetic

calorimeters. Based on a PYTHIA simulation, the influence of the efficiency and

acceptence of the ALICE experiment is studied, and possibilities and limits of

the measurement of K0
L are discussed.

Supported by BMBF and the Helmholtz Association.

[1] e.g. Eur. Phys. J. C 81 (2021) 256

HK 72.32 Thu 17:15 HBR 14: Foyer
Large-Scale XYZ Digital Microscope — ∙Konstantin Münning

1
, Philip

Hauer
1,2

, Jan Paschek
1,2

, and Bernhard Ketzer
1,2

—
1
Helmholtz-Institut

für Strahlen- und Kernphysik, Universität Bonn, Germany—
2
Forschungs- und

Technologie-Zentrum Detektorphysik, Universität Bonn, Germany

Modern particle physics experiments widely use Micro Pattern Gas Detectors

(MPGDs) for particle tracking and identification. The new Research and Tech-

nology Center for Detector Physics (FTD) in Bonn has recently commissioned

infrastructure for production of micropatterned structures like Gas Electron

Multipliers (GEMs). The performance of the MPGDs strongly depends on the

physical properties of these structures. Therefore a rigorous Quality Assurance

(QA) is imperative. Besides other in-house QA, a precise optical survey of the

structures is performed. Recent large-scale MPGDs require large-size micropat-

terned structures that are not covered by commercially available digital micro-

scopes. A new digital microscope with precise large-scale XYZ-positioning for

cleanroom operation using standard technologies was developed to fill this gap

and allow manual and automatic QA procedures.

The poster presents the specifications, the design and the present setup.

HK 72.33 Thu 17:15 HBR 14: Foyer
Lifetimemeasurements of excited states in 69As— ∙SvenWagner, Maximil-

ian Droste, and Peter Reiter— Institut für Kernphysik, Universität zu Köln

Lifetime measurements in
69
As were motivated by the expected evolution of the

shape of this nucleus, from oblate at low spin to triaxial prolate at intermediate

spin [1]. Lifetimes and transition strengths values of excited states in
69
As are

not well known yet and independent evaluated results are contradictory. Excited

stateswere populated via the fusion evaporation reaction
40
Ca(

32
S,3p)

69
As at 100

MeV at the FN tandem accelerator at the University of Cologne. The Cologne

plunger device, surrounded by an efficient γ-ray detector array comprising 18

HPGe detectors was employed to determine lifetimes with the recoil-distance

Doppler-shift method using the differential decay-curve method in coincidence

mode. First lifetime values, which deviate from previous results, will be pre-

sented.

[1] A. M. Bruce et al., Phys. Rev. C. 62, 027303 (2000)

HK 72.34 Thu 17:15 HBR 14: Foyer
Influence of the pixel mask on the EPICAL-2 calorimeter performance —

∙Dani Ateyeh— IKF Goethe Universität Frankfurt
The EPICAL-2 detector, a prototype for a digital pixel calorimeter, has been de-

veloped within the context of the proposed ALICE-FoCal detector. It consists
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of alternating layers of tungsten absorbers and silicon pixel sensors utilising the

ALPIDE chip, designed for the ALICE-ITS upgrade, with two ALPIDE chips in

each EPICAL-2 layer. Each ALPIDE chip consists of 1024×512 pixels with a size
of approximately 30 × 30 μm2

. The measurement of the energy of electromag-

netic showers E with EPICAL-2 is based on counting charged shower particles

via the number of pixel hitsNhit contrary to the directmeasurement of deposited

energy in conventional calorimeters.

Some pixels in the ALPIDE chips employed in the EPICAL-2may bemalfunc-

tioning, either noisy or dead. To identify malfunctioning chips in the detector,

criteria for a pixel masking procedure have been developed using experimen-

tal data acquired in test-beam measurements at DESY and at CERN-SPS. These

pixels have been excluded from the analyses.

To investigate the influence of the malfunctioning pixels on the calorimeter

performance, different scenarios of the amount of malfunctioning pixels have

been investigated. In this poster, we present the influence of different masking

schemes on the calorimeter performance with focus on the energy response and

energy resolution.

Supported by BMBF and the Helmholtz Association

HK 72.35 Thu 17:15 HBR 14: Foyer
234U(γ⃗,f) photon-induced fission — ∙Vincent Wende
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Institut für Kernphysik, Fachbereich Physik, TU Darmstadt,

Darmstadt, Germany —
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ELI-NP, IFIN-HH, Magurele, Romania —
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Triangle

Universities Nuclear Laboratory, Duke University, Durham, NC, USA —
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Uppsala Universitet, Uppsala, Sweden —
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Lawrence Livermore National Lab-
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EC-JRC Geel, Belgium

High-precision data from photon-induced fission experiments provides strong

motivation for developing a thorough description of the nuclear fission process.

Mass, total kinetic energy and polar as well as azimuthal angular distributions

of fission fragments can be simultaneously measured using a position-sensitive

twin Frisch-grid ionization chamber. This contribution presents the current

status of data analysis of a
234

U(γ⃗,f) experimental run conducted at the High-

Intensity γ-Ray Source (HIγS) facility using several quasi-monochromatic and

nearly 100 % linearly polarized photon beams between 6.2 and 13 MeV.

*Supported by DFG (GRK 2891, project ID 499256822)

HK 72.36 Thu 17:15 HBR 14: Foyer
83mKr N-line spectrum measurement at KATRIN — ∙Jaroslav Storek

1
,

Moritz Machatschek
1
, and Matthias Böttcher

2
for the KATRIN-

Collaboration—
1
Institute for Astroparticle Physics, Karlsruhe Institute of Tech-

nology —
2
Institute of Nuclear Physics, University of Münster

The
83m

Kr conversion electrons are used for calibration purposes of different

(astro-)particle physics experiments due to the narrow
83m

Kr line widths and

short
83m

Kr half-life. In the KArlsruhe TRItium Neutrino experiment (KA-

TRIN), that currently provides the best neutrino mass upper limit of 0.8 eV/c
2

(90%C. L.) in the field of direct neutrino-massmeasurements, several systematic

uncertainties are studied by a shape distortion of the quasi monoenergetic
83m

Kr

spectrum. This creates high demands on precise knowledge of the undistorted

spectrum.

In KATRIN we use the 32 keV N-lines lying in the high energy region of the

spectrum including the weaker N1 line. This poster summarizes the results of a

dedicated measurement of the
83m

Kr electron N-spectrum with emphasis on N1

line conducted at KATRIN experiment.

This work is supported by the Helmholtz Association, by theMinistry for Educa-
tion and Research BMBF (05A23PMA, 05A23PX2, 05A23VK2, and 05A23WO6)
and the Doctoral School "Karlsruhe School of Elementary and Astroparticle
Physics: Science and Technology (KSETA)" through the GSSP program of the Ger-
man Academic Exchange Service (DAAD).

HK 72.37 Thu 17:15 HBR 14: Foyer
First measurement of proton-deuteron and lambda-deuteron correlation
function with data taken by ALICE in Run 3 — ∙Anton Riedel for the AL-

ICE Germany-Collaboration — Technische Universität München, Garching,

Deutschland
Femtoscopy is a powerful tool that uses correlation techniques to explore the

details of how hadrons interact. In Run 2 of the LHC, the ALICE collaboration

extended its femtoscopic studies to nuclei, investigating the correlation between

protons and deuterons (p–d). The measurement hinted at the presence of signif-

icant three-body dynamics in the p–d system but was ultimately limited by the

available statistics. As we transition into Run 3 of the LHC, where we have access

to more data by two orders of magnitude, our goal is to conduct a more in-depth

study of the p–d system. Additionally, we aim to take a preliminary look at the

lambda-deuteron system (Λ–d). This poster presents the initial measurements

of the correlation between protons and deuterons, as well as between lambdas

and deuterons, using data collected by the ALICE experiment in pp collisions

at s=13.6 TeV during Run 3 of the LHC. This project has been funded by the

DFGunderGermany’s Excellence Strategy - EXC2094 - 390783311 and by BMBF

Verbundforschung (05P21WOCA1 ALICE).

HK 72.38 Thu 17:15 HBR 14: Foyer
The future of three-body interactions: femtoscopic p-p-p and p-p-Λ cor-
relations in ALICE Run 3 — ∙Laura Serksnyte for the ALICE Germany-

Collaboration — TUM
A satisfactory description of many-body systems, such as (hyper)nuclei or the

core of neutron stars, demands a comprehensive understanding of two-body

and three-body interactions. The latter are usually studied in traditional proton-

deuteron scattering experiments or by measuring properties of (hyper)nuclei.

The ALICE Collaboration recently proposed a novel way to access interactions

in three-hadron systems by measuring the femtoscopic correlation functions in

momentum space. Such an experimental approach provides a unique opportu-

nity to study a 3→3 scattering process, including previously inaccessible systems,

for example, three unbound protons (p-p-p) or a triplet including a Lambda hy-

peron (p-p-Λ). Suchmeasurements performed in Run 2 byALICEmotivated the

theorists to develop a framework calculating correlation functions with state-of-

the-art description of the interactions. However, the available statistical sample

in Run 2 is limited, and more data is needed to challenge theoretical models and

to perform precision studies. In this poster, we present the preliminary mea-

surements of p-p-p and p-p-Λ correlation functions in pp collisions ats = 13.6

TeV measured by ALICE in the Run 3 data taking campaign which allowed for

a sevenfold increase in statistics.

This research was funded by the DFG under Germany’s Excellence Strategy

- EXC2094 - 390783311 and the BMBF Verbundforschung (05P21WOCA1 AL-

ICE).

HK 72.39 Thu 17:15 HBR 14: Foyer
Methods for three-particle correlation function analyses: from cumulants to
full-fledged three-body calculations— ∙RaffaeleDelGrande for theALICE
Germany-Collaboration—Technical University ofMunich, Garching, Germany

In recent years the femtoscopy technique has been used by the ALICECollabora-

tion at the Large Hadron Collider (LHC) to perform new studies of the hadronic

interactions. In pp and p–Pb collisions at the LHCparticles are emitted at relative

distances of about 1 fm and the final state interactions of the produced hadrons

can be explored by measuring their correlation in the momentum space. The

high statistics collected by ALICE during the LHC Run 2 data campaign allowed

measuring for the first time the free scattering of three unbound hadrons, such as

p–p–p, p–p–Λ, p–p–K
+
and p–p–K

−
, providing new experimental information

on the hadron dynamics in these three-body systems. The sensitivity to genuine

three-body effects in the measured correlation functions has been studied using

the cumulant analysis. This approach was used to show that in p–p–K
+
and p–p–

K
−
systems only pairwise interactions are present in the systems without strong

evidence of genuine three-body effects. In the case of three-baryons, such as

p–p–p and p–p–Λ, full-fledged three-body calculations are necessary to inter-

pret the measurements. In this contribution, an overview of the results obtained

by ALICE from the analysis of the LHC Run 2 data acquired in pp collisions

at 13 TeV will be presented. Future plans will be also discussed. This research

was funded byDFGSFB1258 andBMBFVerbundforschung (05P21WOCA1AL-

ICE).

HK 72.40 Thu 17:15 HBR 14: Foyer
Conversion electron spectrometer with stacked Si pad detectors and Mini-
Orange— ∙Han-BumRhee, SteffenMeyer, CorinnaHenrich, IljaHomm,

Martin von Tresckow, and Thorsten Kröll — TU Darmstadt, Darmstadt,

Germany

Spectroscopy of conversion electrons, in particular from E0 transitions, requires

thick Si detectors. Often this is achieved by the use of Si(Li) detectors for which

several mm thickness are available. We investigate the use of stacks of Si pad

detectors of 1-1.5 mm thickness which are more convenient to operate. The Si

detectors are read out by a digital DAQ.

We intend to use these stacks to refurbish an electron spectrometer including

a Mini-Orange (MO) magnetic transport system [1]. The MO consists of a set of

6 orange-slide shaped permanent magnets. The provided magnetic field focuses

the electrons on the detector surface. Our setup also allows to cool the silicon

detector to further increase its resolution.

Potential experiments will address e.g. E0 transitions between shape coexisting

nuclear states.

The status and preliminary results with a
207

Bi radioactive source are pre-

sented.

[1] D. Gassmann, Dissertation, LMUMünchen, 2003

HK 72.41 Thu 17:15 HBR 14: Foyer
p-p-Λ correlation studies using scattering theory— ∙DmytroMelnichenko

— TUMMunich
Scattering theory is a primary tool used in quantum theory to determine cross-

sections and asymptotic wave function behavior. In the case of three interacting
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hadrons, local three-body potentials can be treated perturbatively in the gen-

eralized Born series. In our work, first order Born approximation was used to

treat available p-p-Λ interaction potentials and to calculate the corresponding

three-body correlation function. We discuss our findings by inspecting the va-

lidity region of this approach and comparing it with numerical methods. Re-

sults are compared to the p-p-Λ correlation function measured by ALICE in

pp collisions at 13 TeV. This research was funded by BMBF Verbundforschung

(05P21WOCA1 ALICE).

HK 72.42 Thu 17:15 HBR 14: Foyer
The front-end signal path of the P2 experiment at MESA — Sebastian
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The Mainz Energy recovering Superconducting Accelerator (MESA) is being

built at the Institute for Nuclear Physics inMainz. AtMESA the P2 experiment is

planned for a precisionmeasurement of the weakmixing angle. The weakmixing

angle sin
2 θW can be measured in parity violating elastic electron-proton scat-

tering. The aim of the P2 experiment is to measure the weak mixing angle with

an accuracy of 0.15% at a low four-momentum transfer of Q2
=4.5⋅10−3GeV2

.

The small asymmetries O(10
−8
) and the high precision require very high

statistics. Therefore an integrating measurement with the associated integrat-

ing data acquisition readout chain is needed. A joint read-out electronics for

P2 experiment in Mainz and for Moeller experiment at the Jefferson Laboratory

is in development by collaborators of University of Manitoba. The latest proto-

type of a full differential integrating detector signal chain was built and tested at

MAMI (MainzerMikrotron). The results fulfill the requirements of the P2 parity

violation experiment and will be presented in this conference.

HK 72.43 Thu 17:15 HBR 14: Foyer
Source Size Measurement in Jets— ∙Lars Jörgensen, Laura Fabbietti, and

MaximilianHorst for the ALICE Germany-Collaboration—Technische Uni-

versität München
Antinuclei in cosmic rays could be an indicator for dark matter decay. In or-

der to correctly interpret any future measurement of the flux of antinuclei in our

galaxy, the formation mechanism of antinuclei must be understood. The coa-

lescence model aims to describe the formation process on a microscopic level,

assuming that nucleons close in phase space are likely to bind together. A pow-

erful tool to test coalescence is the study of nuclear production in jets since their

emission is highly collimated and therefore the coalescence condition is likely to

be fulfilled. One key parameter in the coalescence model is the baryon emitting

source size, which has never been measured in jets to date. The source size is

extracted from the momentum correlation function of particle pairs using fem-

toscopy. In this contribution, perspectives on measurements of the source size

in jets performing a femtoscopic analysis on p-p correlations using LHC Run 2

data are shown.

This work is funded by BMBFVerbundforschung (05P21WOCA1ALICE) and

DFG SFB1258.
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Investigations of the readout electronics of the P2 experiment — Sebastian

Baunack
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The superconducting electron accelerator MESA is currently being built in

Mainz. At this facility, the P2 collaboration aims for a high-precision measu-

rement of the weak mixing angle at low momentum transfer, serving as a test

of the Standard Model with a sensitivity for new physics up to a mass scale of

50 TeV. In the experiment, spin-polarized electrons with changing helicity are

scattered on a hydrogen target. The parity-violating asymmetry due to the weak

interaction of the scattered electrons is measured using a Cherenkov detector

ring.

The readout electronics is developed in collaboration with the University of

Manitoba and needs to be understood and characterized. In this poster, the P2

experiment is introduced, test setups will be described, and the first results will

be presented.

HK 72.45 Thu 17:15 HBR 14: Foyer
Indication of a p-ϕ bound state froma correlation function analysis— ∙Emma
Chizzali— TUM, Munich, Germany

The existence of a nucleon-ϕ (N-ϕ) bound state has been subject of theoretical

and experimental investigations for decades, as the interaction is poorly under-

stood and only spin-averaged information is available. Studying the interaction

among the constituents, which is characterized by the two spin channels 1/2 and

3/2, can give hints on the possible existence of such a state. Therefore, analyzing

the two-particle correlation function between protons and ϕ mesons measured

by ALICE provides an alternative approach to invariant mass spectra. By con-

straining the spin 3/2 p-ϕ interaction using newly available lattice calculations

by the HAL QCD collaboration it is possible to infer on the interaction in the

spin 1/2 for the first time, which is found to be sufficiently strong, to support a

p-ϕ bound state. Funded by IMPRS EPP.

HK 72.46 Thu 17:15 HBR 14: Foyer
Status of the Fierz term analysis with PERKEO III — ∙Anna Schubert for

the PERKEO III-Collaboration — Technical University of Munich, Garching,

Germany

Measurements of the free neutron decay enable a variety of tests of the Standard

Model of particle physics. Observables of the decay are, among others, the beta

asymmetry A and the Fierz interference term b. From precision measurements

of A the CKM matrix element Vud may be determined, while a non-zero Fierz

term b would signal the existence of scalar and tensor interactions beyond the

Standard Model.

Determinations of these neutron decay parameters were pursued by the

PERKEO III experiment by measurements of the electron and/or proton energy

spectrum, duringmultiple runs at the ILL PF1b facility. For thesemeasurements,

we used a pulsed beam of cold neutrons to control major systematic effects. This

beam is guided into the 2m long decay volume of the experiment, in which some

of the neutrons decay. The charged particles from the decay are guided by amag-

netic field towards one of two scintillation detectors with PMT readout. With this

measurement technique, PERKEO III delivers the currently most precise values

for A and b with a polarized neutron beam.

We present experimental details of the 2019/2020 campaign to measure the

electron spectrum from unpolarized neutrons to extract an improved limit for

the Fierz interference term and the ongoing analysis, where we currently focus

on the characterization of the readout electronics.

HK 72.47 Thu 17:15 HBR 14: Foyer
Lifetime measurement of neutron rich Xe isotopes applying Fast-Timing
method — ∙Andi Messingschlager
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140,142
Xe are neutron rich isotopes which lie in a region of emerging quadrupole

collectivity [1,2]. The lifetimes of the excited states of
140,142

Xe are in the range

of a few tens of picoseconds, making the Fast-Timing method suitable so that

the resulting transition strength can be compared to predictions by theory. The

isotopes of interest are produced through a fission reaction
238

U(n,f) during the

nu-Ball2 campaign. The nu-Ball2 spectrometer comprises a detector array con-

sisting of 24 HPGe Clover detectors and 20 LaBr3(Ce) detectors from FATIMA,

offering excellent energy and time resolution, respectively. The campaign was

performed 2022 at IJCLab in Orsay, France. Preliminary results will be pre-

sented. Supported by BMBF under Verbundprojekt 05P2021 (ErUM-FSP T07)

grant 05P21RDFN1 and ARIEL grant 847594.

[1] S. Ilieva et al., PRC 94, 034302 (2016).

[2] C. Henrich, Dissertation TU Darmstadt (2020)

HK 72.48 Thu 17:15 HBR 14: Foyer
Implementation of a MagneTOF detector into the COALA Beamline— ∙Leo
Reissler, Kristian König, Wilfried Nörtershäuser, PatrickMüller, Ju-

lian Palmes, Julien Spahn, and Emily Burbach— TU Darmstadt

The COALA beamline at the institute for nuclear physics of TU Darmstadt is a

facility for high precision collinear laser spectroscopy. Measurements are per-

formed on singly and multiply charged ions produced in an electron beam ion

source or a Penning ion source. In order to optimize the ion beam production,

knowledge of the ion beam composition is crucial. This characterization of an

unknown ion beam was achieved by a time of flight measurement. We therefore

implemented aMagneTOFdetector into the beamlinewhich allows for high time

resolution (<1 ns FWHMpulse width) and ion detection efficiency of up to 80%.

Details on the technical integration in the beamline and first results will be pre-

sented.

This project is funded by BMBF under contract 05P21RDFN1.

HK 72.49 Thu 17:15 HBR 14: Foyer
Development of Machine Learning Algorithms to Optimise the Detec-
tion of Low-mass Dileptons — ∙Saket Sahu

1
, Johan Messchendorp

2
,

and James Ritman
1,2,3

for the HADES-Collaboration —
1
Ruhr-Universität

Bochum, Bochum, Germany —
2
GSI Helmholtzzentrumfür Schwerionen-

forschung GmbH, Darmstadt, Germany —
3
Forschungszentrum Jülich, Jülich,

Germany

Radiative transitions and decays of hadrons provide valuable information on

their electromagnetic structure. Particular, the usage of virtual photon (dilep-
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tons) is promising since it allows to extract observables, such as spin-density

matrix elements (SDMEs), that are not accessible using real photons. The exper-

imental challenges lie in the identification of (mostly) low-mass dilepton pairs

and separating the physics channels of interest from bremsstrahlung and ex-

ternal conversion processes. The High Acceptance Di- Electron Spectrometer

(HADES) at GSI Darmstadt is designed for an excellent e+/e− reconstruction

in hadronic reactions. The current reconstruction algorithm fails to efficiently

identify dilepton pairs with very small opening angles. Convolutional Neural

Networks (CNN) are known to show great performance in image analysis and

thus can be used for ring reconstruction. This poster outlines the analysis strat-

egy for the SDME extraction based on recently taken data in proton-proton col-

lisions with HADES, with an outlook on the implementation of the CNN for the

ring reconstruction.

HK 72.50 Thu 17:15 HBR 14: Foyer
Inelastic cross section of antinuclei in Run 3 with ALICE — ∙Rafael
Manhart for the ALICE Germany-Collaboration — Technische Universität

München
Low-energy cosmic-ray antinuclei are a promising probe for indirect detection

of dark matter. Theoretical predictions foresee dark matter flux to be orders of

magnitude higher than the background due to interactions of cosmic rays with

the interstellar medium, at low kinetic energies (Ekin ∼ 1 GeV). In order to

interpret any future measurements correctly, it is important to study the inelas-

tic cross section of antinuclei. Such inelastic cross section measurements have

been carried out in the past using fixed target experiments. ALICE, thanks to

its outstanding tracking and particle identification capabilities, has contributed

to the measurements of the inelastic cross section of light antinuclei, namely of

antideuterons, antitritons and anti
3
He. In this contribution, results of the mea-

surements carried out during the LHC Run 2 of the inelastic cross section of

antimatter will be shown, together with prospects on similar measurements car-

ried out with the improved statistics of the LHC Run 3 campaign.

Fundedf by BMBF Verbundforschung (05P21WOCA1 ALICE).

HK 72.51 Thu 17:15 HBR 14: Foyer
Exploring deuteron production with pion-deuteron femtoscopy— ∙Bhawani
Singh—Technical University of Munich, James-Franck-Straße 1, 85748 Garch-

ing bei München

The ALICE Collaboration presents a new experimental approach to explore the

interactions in three-hadron systems by analyzing femtoscopic correlation func-

tions of deuteron-hadron pairs produced in high-multiplicity pp collisions at

s = 13 TeV at the LHC. These measurements provide unique information on

the aspects of strongly-coupled systems, such as the genuine three-particle inter-

action, the formation of light nuclei, and the search for exotic bound states. Ami-

croscopic understanding of (anti)nuclei production in hadron-hadron collisions

is the subject of discussion for experimental and theoretical efforts in nuclear

physics. This topic is also very relevant for astrophysics since the rare production

of antinuclei in our Universe could be a doorway to discover new physics. The

results presented in this poster are obtained bymeasuring the pion-deuteron (π–
d) femtoscopic correlations. The observed π–d correlations are compared with

theoretical predictions, employing scattering parameters from conventional ex-

periments for π±
–d systems. A noticeable discrepancy arises when calculations

only consider the strong interaction between the pion and deuteron. The signal

due to the presence of strongly decaying resonances in π±
–d systems indicates a

delayed (anti)deuteron formation compared to hadrons in hadron-hadron col-

lisions. This research was funded by BmBf Verbundforschung (05P21WOCA1

ALICE)

HK 72.52 Thu 17:15 HBR 14: Foyer
First differential measurement of the femtoscopic source with data taken by
ALICE inRun 3— ∙GeorgiosMantzaridis and JaimeGonzalezGonzalez

for the ALICE Germany-Collaboration — TUM, Garching, Germany

Femtoscopy has proven itself as a precise tool to constrain the strong interaction

between hadrons in previously inaccessible sectors. When the source of particles

in a collision is known, it is possible to probe the interaction potential between

two particles. Already during the Run2 datasample, a universal emitting source

of hadrons in pp collisions has been identified and benchmarked by studying

the correlations of the produced proton-proton (p-p) and proton-lambda (p-Λ)

pairs. With this result as a foundation it was possible to probe the strong force

between many different exotic pairs of hadrons like p-Ω, p-ϕ, and many more.

With the newly available data from the LHC Run 3 and the upgraded ALICE de-

tector, femtoscopic studies can now be performed with an even greater precision

and evenmore exotic interactions can be experimentally constrained for the first

time. In this poster, we present the measurement of the p-p and p-Λ correlation

functions as well as the femtoscopy source differentially in mT and multiplicity

in pp collisions at 13.6 TeV at the ALICE experiment at the LHC. This will be the

starting point for the femtoscopy campaign with ALICE in Run 3.

This project has been funded by the DFG under Germany’s Excellence Strat-

egy - EXC2094 - 390783311 and by BMBF Verbundforschung (05P21WOCA1

ALICE).

HK 72.53 Thu 17:15 HBR 14: Foyer
Theoretical investigation of light transmittance in PWO crystals under radi-
ation damage — ∙Ather Ahmad
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1
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1
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2
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—
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2
Institut für Theoretische

Physik, Gießen, Germany

Fast response, high density and radiation hardness make lead tungstate (PbWO4

or PWO) a well suited scintillator for calorimetry of electromagnetic radiation.

Lead tungstate crystals are already used as working material in various experi-

ments, e.g. CMS at LHC in CERN. Next-generation crystals (PWO-II) with im-

proved properties were developed for the PANDA experiment at FAIR in Darm-

stadt. To reduce absorption of the scintillation light within the crystals, the lead

tungstate is doped with Lanthanum and Yttrium. This results in a change of

the electronic and optical properties. In order to assess the functionality of the

calorimeter, we first need to analyse these electronic and optical properties of

lead tungstate

Experimental measurements of light transmittance in PWO-II after irradia-

tion with a Co-60 source were done in our working group. In this work we do

theoretical calculations in the framework of density functional theory (DFT) to

calculate the light transmittance in PWO-II with different defects implemented.

These results can be compared to the experiment to obtain a better understand-

ing of radiation induced damage.

This project is supported by HFHF and HGS-hire
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Basic GEANT4 examples for the FRS Ion Catcher and SARAF — ∙Frederik
Uhlemann
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Due to the complex geometries and physical processes of particles travelling

through matter, scientists created a general simulation toolkit called Geant4.

This project aims to show three basic Geant4 examples. A simple simulation

of a Passivated Implanted Planar Silicon detector was created, like it is used as a

diagnostics tool for the FRS-IC. A beginner-friendly guide was also written and

is provided on the project website. The second experiment shows how Geant4

can combine nuclear reaction cross-sections and interaction kinematics to cal-

culate neutron induced reaction rates and escape probabilities from a thin foil

at the SARONA instrument in SARAF [1]. The last example shows how to read

complex tabulated data intoGeant4 fromother simulation programs. This poster

will provide beginners a starting point in the program through the three example

projects.

[1] I. Mador et al., Frontiers in Physics, 11, 2296-424X (2023)

HK 72.55 Thu 17:15 HBR 14: Foyer
Test of a spatially-resolving fluorescence detection region for collinear laser
spectroscopy— ∙PascalGabel, BernhardMaass, PatrickMüller, Laura

Renth, and Wilfried Nörtershäuser — Institut für Kernphysik, TU Darm-

stadt, 64289 Darmstadt, Germany

Collinear laser spectroscopy is a well-established method to determine nuclear

properties such as nuclear charge radii and nuclear electro-magnetic moments.

For the extraction of these properties from fluorescence spectra, effects that

change the shape of the spectrum, such as photon recoils or optical population

transfer between hyperfine structure states, need to be well understood.

We present a fluorescence detection region (FDR) comissioned at the collinear

apparatus for laser spectroscopy and applied physics (COALA) at TUDarmstadt

that allows us to probe the fluorescence spectrum at different positions inside the

FDR. For this, measurements of the 5s 2S1/2 → 5p 2
P1/2 electronic transition in

Sr
+
ions were performed. The spatial resolution of the FDR was tested in a sep-

arate offline test station. First results will be presented.

This work has been supported by BMBF under contract # 05P21RDFN1.

HK 72.56 Thu 17:15 HBR 14: Foyer
Implementing a low-cost THGEM detector for science outreach and educa-
tion— ∙OguzAlpDuran, LeonardoBugia, and BerkinUlukutlu—Tech-

nische Universität München, Munich, Germany

In the last fifty years, particle and nuclear physics have made significant progress

due to advancements in detection technologies. Modern experiments use

cutting-edge tools like MAPS or MPGD devices alongside traditional methods

such as cloud chambers, which remain valuable in science education. A new

cost-effective particle detector using PCB ThickGEMs is being developed, em-

ploying accessible components like Arduino and Raspberry Pi to track low-rate

charged particles, such as those from cosmic sources. This contribution details

the creation of a specialized readout board that interfaces the detector with an

Arduino system. The board enables the measurement of a 10x10 cm2 area us-
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ing 64 channels equipped with low-noise preamplifiers. It also discusses im-

portant design considerations for the detector chamber’s mechanical structure,

highlights performance limitations faced in this setup, and explores educational

possibilities for the new detector. The research was funded by the DFG Sachmit-

tel FA 898/5-1.
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βPlast, a plastic scintillator for fast timing and decay spectroscopy —

∙CaroleChatel for the DESPEC-Collaboration— IKP, TUDarmstadt, Darm-

stadt, Germany — GSI Helmholtzzentrum für Schwerionenforschung, Darm-

stadt, Germany — HFHF

Decay SPECtroscopy (DESPEC) setup investigates the properties of exotic nu-

clei at the FRagment Separator (FRS) at GSI and in the future at the Super-FRS

at FAIR. It is composed of state-of-the-art detectors allowing fast-timing, high-

precision or high-efficiency measurements. The core of the DESPEC setup com-

prises a stack of implantation detectors within a ”snout”, wherein exotic ions are

implanted. It typically comprises one or more highly-segmented AIDA double-

sided silicon strip detectors sandwiched by two β-plastique scintillators.
The βPlast detectors are of primary importance to provide excellent timing

resolution for β particles emitted by the exotic ions of interest to enable gamma-

gamma timing-measurements. They comprise rectangular monolithic plastic

sheets with 1-dimensional arrays of Silicon PhotoMultipliers optically-coupled

to the edges. The fast-timing characteristics of the detectors are exploited thanks

to the use of TAMEXmulti-channel TDCs developed in-house at GSI.The βPlast
detectors have been operated during FAIRPhase-0 experiments in recent years in

several configurations. This contribution provides information regarding tech-

nical details and detector characterisation, as well as recent work to improve

detector performance and an outlook for future development work.

HK 72.58 Thu 17:15 HBR 14: Foyer
Properties of the Polyethylene Naphthalate (PEN) Organic Scintillation Ma-
terial— ∙ValeriiDormenev
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Development of new or optimization of already widely used scintillation ma-

terials for high-energy physics applications has become a very important re-

search activity during the last decade. There are presently several detector con-

cepts in consideration that are based on organic scintillator material for fast tim-

ing of charged particles or sampling calorimeters. In recent years, the widely

used organic material polyethylene naphthalate (poly(ethylene 2,6-naphthalate)

or PEN) was discovered and intensively studied as a potential cost-effective plas-

tic scintillator. We tested a set of PEN samples produced by injection molding in

the framework of R&D towards the LEGEND project for the search of neutrino-

less double beta decay. The material was evaluated through the measurement of

changes of the optical transmittance under irradiation with
60
Co photons, light

yield and scintillation kinetics parameters at different temperatures. The paper

will report on the obtained results.

We acknowledge support by BMBF via the High-D consortium.

HK 72.59 Thu 17:15 HBR 14: Foyer
Significance of the number space ℚ and the coordinate system for energy
ratios of elementary particles — ∙Helmut Christian Schmidt — LMU

München
For energy relations, as in the GR, a system of 3 objects, each with 3 spatial co-

ordinates (φ,r,θ) and the common time, is sufficient. The quantum information

from these 10 independent parameters results in a polynomial P(2). Each mea-

surement consists of coincidences of revolutions qπ q ∈ ℚ. A transformation

into P(2π) provides the energy ratios. P(2π) is compatible with quantum theory

and GR.

E.g. neutron:

Ep = (2π)4 + (2π)3 + (2π)2

Ee = −((2π)1 + (2π)0 + (2π)−1)
Emeasurinд−deice = 2(2π)−2 + 2(2π)−4 − 2(2π)−6

Christoffel-Symbol

Etime = 6(2π)−8

mneutron/me = Ep + Ee + Emeasurement + Etime = 1838.6836611

measured : 1838.68366173(89)me
Neutrinos correspond to τ = π, μ = 1, e = π−1

.

hGN c
5s8/m10π4 − π2 − π−1 − π−3 = 0, 999991

A photon is made up of neutrinos and can be viewed as two entangled elec-

trons e− and e+. The charge results in an energy ratio EC .
EC = −π1 + 2π−1 + π−3 − 2π−5 + π−7 − π−9 + π−12

mproton = mneutron + ECme = 1836.15267363 me
An approach to an algorithm for calculating the muon and tauon mass is pre-

sented.

HK 72.60 Thu 17:15 HBR 14: Foyer
Recent measurements and developments at ISOLTRAP — ∙Paul Florian

Giesel for the ISOLTRAP-Collaboration — Universität Greifswald, Institute of

Physics, Germany

Isoltrap [1] is a multi ion-trap mass spectrometer located at ISOLDE/CERN

dedicated to high-precision mass measurements of artificially produced, short-

lived, exotic radionuclides far from stability. The experiment employs multi-

reflection time-of-flight and Penning-trap mass spectrometry for absolute and

relative mass measurements. By using Einstein’s famous formula E = mc2, a
measured mass can be translated into a binding energy. This binding energy re-

flects all underlying interactions in the nucleus and allows the study of nuclear

structure and nuclear astrophysics, the weak interaction and other fundamen-

tal physics applications. The current status of the experimental setup and recent

technical developments will be presented as well as the results of the most recent

beamtime periods. These include the neutron deficient
97,98

Cd ground states

in the vicinity of the doubly-magic
100

Sn and the
97m

Cd isomeric state, as well

as the first mass measurements of the neutron-rich
209,210

Hg. A measurement

of the
79∗

Zn isomer resolved the state ordering of the 1/2+ and 5/2+ states and

solidifies previous evidence of shape coexistence [2].

[1] Lunney, D. et al., J. Phys. G: Nucl. Part. Phys. 44, 064008 (2017) [2] Nies

et al., PRL. In print (2023), *arXiv:2310.16915
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Systematic studies with a laser ablation carbon cluster ion source at the FRS
Ion Catcher — ∙Leonard Welde
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stadt
A laser ablation carbon cluster ion source (LACCI) was commissioned at the

FRS Ion Catcher at GSI Darmstadt, Germany. The LACCI will be used in fu-

ture experiments with exotic nuclei to provide calibrant ions from different car-

bon and metal targets in the mass range of interest up to about 300 u.
13
C-

enriched Fullerene targets allow calibrant ions with nearly every mass number

in the medium mass range. These ions can be mixed with the ions of interest

using a radio frequency quadrupole (RFQ) switchyard. Afterwards, the ions are

sent to a RFQmass filter and further to a multiple-reflection time-of-flight mass

spectrometer (MR-TOF-MS).

First measurements targeting rate stability and long term stability were taken

with a variety of different targets, such as carbon targets (Sigradur
®
, Fullerene)

and different metal targets. Influence of the energy and repetition rate of the

laser on the mass range of the produced carbon cluster ions was investigated. In

addition, first results merging ions from LACCI and ions from a thermal
133

Cs

ion source inside the FRS Ion Catcher were achieved. The results of this first

measurements and studies will be reported in this contribution.
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Arduino Readout Electronics — ∙Markus Köhli
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Open Hardware-based microcontrollers, especially the Arduino platform, have

become a comparably easy-to-use tool for rapid prototyping and implementing

creative solutions. Such devices in combination with dedicated frontend elec-

tronics can offer low cost alternatives for student projects and independently

operating small scale instrumentation. The capabilities can be extended to data

taking and signal analysis at decent rates. We present two projects, covering the

readout of proportional counter tubes and of scintillators or wavelength shifting

fibers with Silicon Photomultipliers. With the SiPMTrigger we have realized a

small-scale design for SiPMs as a trigger or veto detector. It consists of a cus-

tom mixed signal frontend board featuring signal amplification, discrimination

and a coincidence unit for rates up to 200 kHz. The nCatcher board transforms

an Arduino Nano to a proportional counter readout with pulse analysis - time

over threshold measurement and a 10-bit analog-to-digital converter for pulse

heights. The device is therefore suitable for low to medium rate environments,

where a good signal to noise ratio is crucial - in case presented here to monitor

thermal neutrons.

HK 73: Members’ Assembly
Time: Thursday 19:00–20:30 Location: HBR 14: HS 1
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HK 74: Invited Talks III
Time: Friday 9:45–10:45 Location: HBR 14: HS 1

Invited Talk HK 74.1 Fri 9:45 HBR 14: HS 1
Strange hadron spectroscopy at GlueX and beyond— ∙PeterHurck—Uni-

versity of Glasgow, UK

Hadron spectroscopy has been successfully employed as a tool to study Quan-

tum Chromodynamics for many years. While much progress has been made in

the past in the study of states with the light up and down quarks and the heavy

charm and bottom quarks, there has been little progress regarding states with

strange quarks. For the baryon sector, a recent review on ”Λ and Σ Resonances”

in the PDG states that the ”field is starved for data” [1]. The situation is simi-

lar for mesons. Several experimental campaigns are ongoing or in the planning

stages to address this shortcoming and provide high quality data on hyperons

and mesons with strange quarks.

The GlueX experiment, located at Jefferson Lab, studies the spectrum of

hadrons using photoproduction on a LH2 target. With its detector system ca-

pable of measuring neutral and charged final state particles GlueX can mea-

suremany different hadrons containing strangeness. A linearly polarized photon

beam allows the measurement of polarization observables, which contain infor-

mation about the production mechanisms.

In this talk, the GlueX experiment is introduced, and recent progress of its

strangeness program will be presented. In addition, prospects for strangeness

measurements at other facilities, such as the KLong Facility at Jefferson Lab or

AMBER at CERN, will be discussed.

[1] R.L. Workman et al. (Particle Data Group), Prog. Theor. Exp. Phys. 2022,

083C01 (2022) and 2023 update, Chapter 82.

Invited Talk HK 74.2 Fri 10:15 HBR 14: HS 1
Overview of LUNA project at LNGS— ∙Denise Piatti—University of Padua,

Italy — INFN, division of Padua, Italy

Nuclear reactions shape the life and death of stars and they produce most of

the chemical elements in the Universe. The cross section, at the energy of the

Gamow peak, is a crucial ingredient to improve our knowledge on stellar and

Universe chemical evolution. Its low value at stellar energies prevent direct mea-

surements in earth-based laboratories. In recent years low energy data signifi-

cantly improved thanks to underground facilities, pioneered by the Laboratory

for Underground Nuclear Astrophysycs (LUNA).

LUNA started its activity in 1991 with a 50 kV electrostatic accelerator in-

stalled under Gran Sasso, which is a natural shield against cosmic rays ensuring

a ultra low background environment. LUNA early activity was dedicated to reac-

tions relevant to the Sun, and then, thanks to the installation of a new accelerator

(LUNA400), it focused on the study of the Big Bang Nucleosynthesis (BBN) and

of the CNO, NeNa and MgAl cycles.

LUNA is now facing the next steps, helium and carbon burning, thanks to the

new 3.5MV accelerator, which has just started its activity at the Bellotti Facility

of LNGS. The accelerator provides hydrogen, helium and carbon beams, allow-

ing to study the reactions that shape both the evolution of massive stars to their

final fate and the synthesis of most of the elements in the Universe.

In the talk I will provide an introduction to underground nuclear astrophysics,

LUNA recent results, ongoing and future measurements.

HK 75: Invited Talks IV
Time: Friday 11:00–12:30 Location: HBR 14: HS 1

Invited Talk HK 75.1 Fri 11:00 HBR 14: HS 1
Precision theory for charge radii of light nuclei — ∙Arseniy Filin

1
, Vadim

Baru
1
, Evgeny Epelbaum

1
, Christopher Körber

1
, Hermann Krebs

1
,

Daniel Möller
1
, Andreas Nogga

2
, and Patrick Reinert

1
—

1
Institut für

Theoretische Physik II, Ruhr-Universität Bochum, Bochum, Germany —
2
IAS-

4, IKP-3, JHCP, and CASA Forschungszentrum Jülich, Juilich, Germany

Charge radii of light nuclei characterize the distribution of electric charge inside

the corresponding nuclei and are a perfect tool to testmodern high-precision nu-

clear forces. Experimentally, these radii can be extracted from electron scatter-

ing and the laser spectroscopy of normal andmuonic atomswith the sub-percent

level of accuracy. Theoretical description with a similar accuracy level requires

a very good understanding of two- and three-body forces, two-body electro-

magnetic currents, and various relativistic effects. We present a high-accuracy

calculation of the nuclear structure for A=2,3,4 nuclei using the latest two- and

three-nucleon forces and charge density operators derived up through the fifth

order in the chiral effective field theory. We predict the structure radii of the

deuteron, the alpha-particle and the isoscalar combination of
3
H and

3
He and

perform a comprehensive analysis of various sources of uncertainties. Using the

predicted values of the
2
H and

4
He structure radii combined with the spectro-

scopic measurements of the deuteron-proton charge radius difference and
4
He

charge radius we extract the neutron and proton charge radii.

Invited Talk HK 75.2 Fri 11:30 HBR 14: HS 1
Investigating dense nuclear matter - recent results from HADES— ∙Behruz
Kardan for the HADES-Collaboration — Goethe-Universität, Frankfurt am

Main
The study of strongly interacting matter under extreme conditions is one of the

most important topics in the exploration of QuantumChromodynamics (QCD).

In this talk, we highlight new measurements by HADES, the High-Acceptance
Dielectron Spectrometer located at the SIS18 at GSI in Darmstadt, which is cur-

rently the only experimental setup with the unique ability to measure rare and

penetrating probes at the high-μB frontier of the QCD phase diagram. The pos-

sibility of performing measurements with the same apparatus in a variety of re-

action systems, such as elementary exclusive channels, in cold nuclear matter,

and in its dense and excited state, provides a broad and complementary way of

exploring the properties of strongly interacting matter. The main objective of

the physics program is to investigate the emissivity of resonance matter, the role
of baryonic resonances in these reactions, and the mechanism of strangeness and
light nuclei production.
We discuss recent high statistics results on spectra, collective flow phenomena

and correlations of hadrons, light nuclei, and dileptons. The data provide essen-

tial constraints for theoretical transport models utilised in the determination of

the properties of dense baryonic matter, such as its emissivity and equation-of-
state (EOS).

Supported by the Helmholtz Forschungsakademie HFHF and the BMBF grant

05P21RFFC3.

Invited Talk HK 75.3 Fri 12:00 HBR 14: HS 1
High-precision mass measurements of light ion species — ∙Sangeetha
Sasidharan

1,2
, OlesiaBezrodnova

1
,WolfgangQuint

2
, Sven Sturm

1
, and

Klaus Blaum
1
—

1
Max-Planck-Institut für Kernphysik, Heidelberg, Germany

—
2
GSI Helmholtzzentrum, Darmstadt, Germany

The properties of simple atomic nuclei, like the proton, deuteron, helion, and

alpha particle, along with the electron, are cornerstones in understanding fun-

damental physics. These light ion systems allow precise atomic structure cal-

culations, thus enabling tests of fundamental theories such as QED. Accurate

calculation of the predictions requires precise values of fundamental physical

constants, which are often connected to the masses of light ions. For example,

in hydrogen spectroscopy, the proton’s mass impacts the value of the Rydberg

constant. The electron’s atomic mass could be improved by accurately measur-

ing the bound electron g-factor in 4
He

+
. The highly precise atomic mass of

4
He

+

is instrumental in achieving this objective. Furthermore, a mass difference mea-

surement of
3
He andTwill provide a crosscheck of the systematics in the electron

anti-neutrino mass determination with the KATRIN experiment. Many world-

leading experiments have measured these masses, but inconsistencies are ob-

served among their results, known as the "Light Ion mass puzzle". Improved

measurements of the light ion masses will help clarify this puzzle. In this talk, I

will present the recent highlights and results of LIONTRAP (Light ION TRAP),

a Penning trap setup dedicated tomassmeasurements of light ions with a relative

precision of 10 parts-per-trillion and better.
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Working Group "Young DPG" (AKjDPG) Overview

Working Group "Young DPG"
Arbeitsgruppe junge DPG (AKjDPG)

Sonja Schneidewind
Institut für Kernphysik

Wilhelm-Klemm-Straße 9
48149 Münster

sonja.schneidewind@uni-muenster.de

Overview of Invited Talks and Sessions
(Lecture halls HBR 14: HS 2 and 3)

Invited Talks
AKjDPG 2.1 Tue 19:00–19:20 HBR 14: HS 2 Kerntechnik in Deutschland - Status und Perspektive— ∙Manuela Jopen
AKjDPG 2.2 Tue 19:20–19:40 HBR 14: HS 2 Challenging the limits of imagination as a particle physicist at CARL ZEISS

SMT— ∙Lutz Schimpf
AKjDPG 2.3 Tue 19:40–20:00 HBR 14: HS 2 From university to risk management consulting— ∙Katharina Dort
AKjDPG 2.4 Tue 20:00–20:20 HBR 14: HS 2 KI Forschung in der Polizei— ∙MatthiasMigeot

Sessions
AKjDPG 1.1–1.2 Mon 9:45–13:00 HBR 14: HS 3 Tutorials
AKjDPG 2.1–2.4 Tue 19:00–22:00 HBR 14: HS 2 Physicists beyond Academia
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Working Group "Young DPG" (AKjDPG) Monday

Sessions
– Invited and Contributed Talks –

AKjDPG 1: Tutorials
Time: Monday 9:45–13:00 Location: HBR 14: HS 3

Tutorial AKjDPG 1.1 Mon 9:45 HBR 14: HS 3
Overview for young scientists — ∙Christian Fischer and Claudia Höhne

— Justus-Liebig-Universität Gießen, Gießen

We give an introduction and overview on selected topics in the field of hadron

and heavy ion physics. The overview is especially dedicated to young colleagues

working on their MSc-thesis or their PhD. We will focus on topics that are also

discussed in the specialized talks in various sessions at the DGP-meeting. Thus

the overview may serve to give some guidance for the meeting.

15 min. break

Tutorial AKjDPG 1.2 Mon 11:30 HBR 14: HS 3
Gravitational Waves: From Theory to Applications in 90 Minutes— ∙Tobias
Schröder and Richard von Eckardstein—Institute for Theoretical Physics,

University of Münster, Münster, Germany

In this tutorial, we will give a low-level introduction to gravitational waves. Start-

ing from linearised gravity, we arrive at the notion of gravitational waves and

consider their propagation on a Minkowski background. After investigating the

effect of gravitational waves on the propagation of light, we use these results to

gain insight into modern measurement techniques such as pulsar timing array

experiments.

No prior knowledge of general relativity will be required.

AKjDPG 2: Physicists beyond Academia
Time: Tuesday 19:00–22:00 Location: HBR 14: HS 2

Invited Talk AKjDPG 2.1 Tue 19:00 HBR 14: HS 2
Kerntechnik in Deutschland - Status und Perspektive— ∙Manuela Jopen—

GRS gGmbH, Schwertnergasse 1, Köln, Deutschland

Mit Abschaltung der letzten drei deutschen Kernkraftwerke im April 2023 häuft

sich die Frage nach der Zukunft der Kerntechnik in Deutschland. Ist mit der Ab-

schaltung das Thema hier nun vom Tisch? Die Frage kann ganz klar mit nein be-

antwortet werden, denn die Außerbetriebnahme von Kernkraftwerken ist nicht

alles: Die Anlagen müssen sicher zurück gebaut werden und der radioaktive Ab-

fall muss so lange zwischengelagert werden, bis er in einem Endlager unterge-

bracht werden kann. Um einen geeigneten Endlager-Standort zu finden, sind

allerdings noch einige offene Forschungsfragen zu klären.

Viele Länder gehen darüber hinaus energiepolitisch einen anderen Weg. In-

ternational wird die Kernenergie zunehmend ausgebaut, entweder durch die Er-

weiterung der bestehenden nuklearen Flotte oder den Einstieg bzw. Wiederein-

stieg in die Kernenergie. Diese Länder sehen die Kombination aus Erneuerbaren

Energien und Kernkraftwerken als Grundlast als guten Weg für eine klimaneu-

trale Energieversorgung. Deutschland gehört zu den Ländern mit dem höchsten

nuklearen Sicherheitsstandard und sieht sich in der Pflicht, diese Kompetenzen

auch weiterhin international einzubringen und so zu einem hohen Sicherheits-

niveau beizutragen.

Im Vortrag wird ein Überblick über die nationalen und internationalen Ent-

wicklungen gegeben und die Arbeiten der GRS in den verschiedenen Themen-

feldern vorgestellt.

Invited Talk AKjDPG 2.2 Tue 19:20 HBR 14: HS 2
Challenging the limits of imagination as a particle physicist at CARL ZEISS
SMT— ∙Lutz Schimpf—Carl Zeiss SMT, Oberkochen, Germany

As a technology leader and driving force behind microchip production, CARL

ZEISS SMT has enabled the production of increasingly compact and power-

ful microchips by developing the optical systems required in the leading-edge

EUV (Extreme UV) lithography and state-of-the-art advance in DUV technol-

ogy. To build the mirrors with unprecedented size and precision necessary for

EUV lithography, new surface processing and metrology technologies had to

be developed. This requires the expertise of scientists from various fields of re-

search. I will give an overview of my path to industry and my work in R&D at

CARL ZEISS SMT as particle physicist.

Invited Talk AKjDPG 2.3 Tue 19:40 HBR 14: HS 2
From university to risk management consulting — ∙Katharina Dort —

KPMG AG, Frankfurt, Germany

Career opportunities as a physicist are diverse, wide-ranging and often surpris-

ing, which can make job searches an exciting but complex endeavor. In partic-

ular, career paths outside of academia can seem difficult to grasp, opaque and

thus daunting. In this contribution, I attempt to shed light onto possible careers

outside of academia by sharing my journey from high energy physics at the Uni-

versity of Giessen and CERN to the world of business. In particular, I will talk

about my current job in risk management consulting and highlight unexpected

similarities as well as important differences between academia and business. I

will also emphasize how my valuable training as a physicist at the University of

Giessen allows me to tackle new challenges in risk management on a daily basis

and the advice I would offer for transitioning from academia to business.

Invited Talk AKjDPG 2.4 Tue 20:00 HBR 14: HS 2
KI Forschung in der Polizei — ∙Matthias Migeot — Landeskriminalamt

Rheinland-Pfalz, Velenciaplatz 1-7, 55118 Mainz

Seit April 2021 arbeiten das Bundeskriminalamt, das Landeskriminalamt

Rheinland-Pfalz (LKA RLP) und das Deutsche Forschungszentrum für künstli-

che Intelligenz (DFKI) in einer Kooperation zusammen, um Forschung aus dem

Bereich künstliche Intelligenz in die praktische Polizeiarbeit zu überführen.

In diesemVortrag berichte ich vonmeiner Arbeit als Angestellter im LKARLP

in dem Kooperationsprojekt. Es wird anhand eines exemplarischen Themas die

Arbeitsweise der Kooperation vorgestellt und darüber hinaus über andere Stel-

len in der Polizei berichtet, die von Personen mit Abschluss in Physik besetzt

sind.

Discussion with beer and brezels
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Exhibition venue
Justus-Liebig-Universität Gießen
Hörsaalgebäude Physik
Heinrich-Buff-Ring 14, 35392 Gießen

Exhibition opening hours
Tuesday, March 12  10:00 – 18:00
Wednesday, March 13  10:00 – 18:00
Thursday, March 14  10:00 – 19:00 

The entrance is free!

Company Booth No.

Hamamatsu Photonics Deutschland GmbH   10
Arzbergerstraße 10, 82211 Herrsching
Our mission is to benefit society through the development of 
technologies that capture, measure, and generate various types of light.

Wolff Grundlagenforschung mit Muntalin Verlag  08
Landstraße 21, Itaslen, 8362 Balterswil, Switzerland
Erstes Buch des Muntalin Verlages (2023): „Neue Physik“ mit Gravo-
dynamik ohne Krummräume, die die lokale ART ersetzt, und mit Weltpotential-
theorie mit statischer Müdlichtkosmologie und „MOND-Brücke“.

109



Exhibition Map

110



Frankfurter Straße

15 m
in

20 m
in

25 m
in

Cam
pus

Natural Sciences

Erstellt m
it M

apOSM
atic/OCitysM

ap am
 13. Dezem

ber 2023.
M

ap styles: Pandonia style by Flickr; Com
pass rose; Scale bar

Data source: Kartendaten ©
 2023 OpenStreetM

ap.org und M
itwirkende (siehe http://osm

.org/copyright)

Gießen
Train Station

Naturwissenschaften

Arndtstraße

Zahnklinik

Erdkauter W
eg

Auditorium
 -

JLU M
ain Building

Uni HauptgebäudeLiebigschule

M
ore Info:

JLUm
aps

https://www.uni-giessen.de/JLUm
aps/

©OpenStreetMap/S. Glennemeier-Marke, M. Peter



Bi
ld

: ©
 A

Ro
ch

au
 - 

Fo
to

lia
.c

om

Bewerbung möglich vom 1. bis 31. März 2024

Mehr Informationen und 
die Möglichkeit zur Bewerbung:

leading-for-tomorrow.dpg-physik.de

Mehrtägige Intensivworkshops und Learning Expedition
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