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What is NUuPECC ?

Nuclear Physics European Collaboration Committee (NuPECC)
is the European Expert Board for Nuclear Physics

Representing . -
about 6000 scientists 2
Composition: “ .m((
° 34 representatives from 22
countries (new members
Slovakia, Slovenia), 3 ESFRI NP
Infrastructures & ECT* T
JINR Dubna - suspended in March 2022 @ v abs soutiics. comesomn
° 4 associated members @ RIKEN Nisnins Cene, Japan
° CERN -
° [srael

* jThemba Labs
* Nishina Center
* 10 observers (ESF, NPD/EPS, ECFA,
NSAC, ANPhA, ALAFNA, CINP,

IAEA, APPEC, EPS-HEPP) 35 Years of NUPECC activities

3 regular Committee meetings/y https://nupecc.org
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SCIENC
Towards NUPECC Long Range Plan 2024 ,‘

1991 1997 2004 2010 _ - . L
—— « The LRP identifies opportunities and priorities for

the nuclear science in Europe

« The LRP provides national funding agencies,
ESFRI and European Commission with a
framework for coordinated advances in nuclear
science in Europe

Assessment of Implementation of the

NuPECC Long Range Plan 2024

NuPECC Long Range Plan 2017 S
February 2022 - .
LIAISONS: G. AARTS, D. BETTONI, 8. COURTIN, P. GIUBELLINO, J. GOMEZ CAMACHO, A. = 1St Com plete draft

GORGEN, R.-D. HERZBERG, D. IRELAND, B. KRUSCHE, M. LEWITOWICZ, A. MaJ, U.

MEISSNER, E. NAPPI, G. NEYENS, L. POPESCU, B. SHARKOV, E, WIDMANN, e Z; April 2024
,,,,,,,,

Contributors: H. Abele, N. Alahari, W. Barth, D. Bemmerer, K. Blaum, F. Bossi A. Bracco, M.
Chiossi, A. Denig, M. Doser S. Freeman, M. Gazdzicki, F. Gélis, H. Goutte, M. Grecco, M. Harakeh,
M. Hori, G. Imbriani, E. Khan, K Kirch, W. Korten, A. Laird, J. P. Lansberg, D. Lunney, F.

m(( NuPECC Maas, G. Martinez-Pinedo, S. Masciocchi, A. Mengoni, O. Navillat-Cuncic, D. Rifuggiato, P.
Long Range Plan 2017 Rossi, E. Scomparin, J. Simpson, H. Schmieden, O. Schneider, N. Severijns, Th. Stéhlker, J. Stroth, H.
Perspectives Striher, U. Thoma, S. Ulmer, C. A. Ur, Ch. Weinheimer, U. Wiedner, H. Wittig
e in Nuclear Physics

NuPECC LRP 2017 February 2022 NuPECC LRP 2024

http://nupecc.org/2017 LRP A

l01:tlt:/|{) / www.n:p/tlecc.zt:)rlg; Irzi ssessment_of Implementation LaunChEd N May
ocuments/Iirp P final. df o &
2022 in Madrid
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http://www.nupecc.org/lrp2016/Documents/lrp2017.pdf
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NuPECC LRP 2024 — Inputs i

Inputs per topic

Outreach; 6 New topic; 17

Computing; 10 Ha Irc n Physics; 35

Education; &

LRP
Contributions:
« 159 contributions
submitted —
« by > 400 |
individual scientists,
collaborations,
Infrastructures,
and research Infrastructures; 42

Dynamics; 56
Applications and Societal
Benefit; 30 Symmetries and Fundamental
Interactions; 36

Nuclear Astrophysics; 33
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NuPECC LRP 2024 — Steering Committee
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UK
Members

Steering Committee of
NuPECC LRP 2024

29 members
NuPECC Members

Assoclated Members
and Observers

Marek Lewitowicz

|l

Name

Gert Aarts

Daniel Bemmerer

Diego Bettoni

Sandrine Courtin

Paolo Giubellino/Yvonne Leifels
Joaquin Gomez-Camacho
Paul Greenlees

Andreas Haungs
Rolf-Dietmar Herzberg
Dave Ireland

Paris Sphicas

lhor Kadenko

Klaus Kirch

Sissy Koerner

Marek Lewitowicz

Adam Maj

Ulf Meil3ner

Joachim Mnich

Eugenio Nappi

Lucia Popescu

Patricia Roussel-Chomaz
Hervé Moutarde
Hiroyoshi Sakurai
Raimond Snellings

Martin Venhart

Jelena Vesic

Viadimir Wagner
Eberhard Widmann

Gail Dodge

Byungsik Hong

11/04/2024

Country/Institution

UK/ECT*
Germany
Italy

France
Germany
Spain

Finland
APPEC

UK

UK

ECFA

Ukraine
Switzerland
NuPECC
NuPECC
Poland
Germany
CERN

Italy

Belgium
France
France

Japan

The Netherlands
Slovakia
Slovenia
Czech Republic
Austria
NSAC/US
ANPhA/Korea



TWG coordinators and SC liaisons

SCIENCE

ECT

Marek Lewitowicz

Theory/Exp.

TWG Number TWG Coordinators Coord. e-mails Liaisons Liaisons e-mails
Karin Schonning (Uppsala) karin.schonning@physics.uu.se Diego Bettoni bettoni@fe.infn.it
1 Hadron Physics . c.alexandrou@cyi.ac.cy
Constantia Alexandrou (CY) o
alexand@ucy.ac.cy Dave Ireland david.ireland @glasgow.ac.uk
2 Strongly Interacting Matter at Extreme Laura Fabbietti (TUM) laura.fabbietti@ph.tum.de Gert Aarts g.aarts@swansea.ac.uk
Conditions Urs Wiedemann (CERN) Urs.Wiedemann@cern.ch Raimond Snellings R.Snellings@uu.nl
. . Silvia Leoni (Univ. Milano) silvia.leoni@mi.infn.it Adam Maj adam.maj@ifi.edu.pl
3 Nuclear Structure and Reaction Dynamics .
Tomas Rodriguez(UCM) tomasrro@ucm.es JelenaVesic jelena.vesic@ijs.si
. Anu Kankainen (JYFL) anu.kankainen@jyu.fi Daniel Bemmerer d.bemmerer@hzdr.de
4 Nuclear Astrophysics . . . . i N
JordiJose (Barcelona) ordi.jose@upc.edu Sandrine Courtin sandrine.courtin@iphc.cnrs.fr
. . Pierre Delahaye (GANIL) pierre.delahaye@ganil.fr Eberhard Widmann Eberhard. Widmann@oeaw.ac.at
5 Symmetries and Fundamental Interactions T .
Paolo Crivelli (ETH) Paolo.Crivelli@cern.ch Klaus Kirch klaus.kirch@psi.ch
Joaquin Gomez-Camacho [gomez@us.es
6 Infrastructures Wolfram Korten (CEA, Saclay) w.korten@cea.fr q i . i
Patricia Roussel-Chomaz |patricia.chomaz@ganil.fr
L . Thomas Cocolios (KU Leuven) thomas.cocolios@kuleuven.be Lucia Popescu lucia.popescu@sckeen.be
7 Applications and Societal Benefit i
Charlot Vandevoorde (GSI) C.Vandevoorde@gsi.de Vladimir Wagner wagner@uif.cas.cz
Nuclear Physics Tools ilvi ilvi . . . . R
Y ‘ Silvia Dalla Torre (INFN) Silvia.DallaTorre@cern.ch Eugenio Nappi Eugenio.Nappi@ba.infn.it
8 Detectors and experimental techniques | " .
Computing, Machine Learning and Artificial Valerio Bertone ( CEA Saclay) valerio.bertone@cea.fr Hervé Moutarde herve.moutarde@cea.fr
Intelligence Jana Guenther (U. Wuppertal) jguenther@uni-wuppertal.de
9 Open Science and Data Antoine Lemasson (GANIL) antoine.lemasson@ganil.fr Marek Lewitowicz marek.lewitowicz@ganil.fr
Nuclear Science - People and Society ; . : L.borge@csi
- —_— Maria Garcia Borge (Madrid) mj.borge@csic.es Rolf-Dietmar Herzberg  |rdh@liverpool.ac.uk
10 Training, Careers & Diversity

Education and Outreach

Christian Diget (York)

christian.diget@york.ac.uk

Yvonne Leifels

Y.Leifels@gsi.de

268 members & liaisons of TWGs

Important role of liaisons during the work of TWG and in preparation of their reports

11/04/2024



Approval
Second of LRP
First report Chapter 2024
report TWGs Finalisatio Lund
TWGs 13 Sept. n Meeting 13-
9&12 May 2023 GSl7- 14/06/2024
2023 9/02/2024 June
line 28/10/2022 ratiing session
the 2017 LRP f1o/ GSI 30-31/10/2023
) 4 v V ) 4 ) 4 o
2021 2022 2023 2024
Kick-off
LRP 2024 meetings of Dead- :
launched Workin line Town meeting
M + TWG Bucharest
Draft 15-17/04/2024
Presentation
~Reports™ and community
feedback on

RP224 Timeline

Official
presentat
ion of
LRP 2024
19/11/2024
Bruxelles
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Nuclear Physics in Europe
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SCIENCE
CONNECT
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http://www.nupecc.org

medicine perspective

QUARKS &
GLUONS

NuPECC Long Range Plan 2024
For European Nuclear Physics

Draft 3 April 2024

Physics topics

Marek Lewitowicz/Eberhard Widmann

E. Widmann IOP Meeting 11 Apr 2024

NUPECC LRP2024 EXECULIVE SUMMAIY ....ccuiiiiiiiiiiiitieeitie sttt ettt et 2
HAATON PRYSICS ...ttt ettt h e e b e et e e et e b e et e et e ann e et e e nnneen 19
Properties of Strongly Interacting Matter at Extreme Conditions of Temperature and Baryon Number
7= TSR 49
Nuclear Structure and Reaction DYNAMICS .........cc.uiiiiiiiiiiiiiie et e e e e e snaeaeanns 70
NUCIEAr ASITOPRYSICS ..ot s s e 111
Symmetries and Fundamental INteractions ..............coouiiiiiiiiiiici e 146
Research INfrastrUCIUIES..........cooiiiiii et 174
Applications and Societal BENEFitS ..........uiiiiiiiie i 225
Nuclear Physics Tools - Detectors and Experimental Techniques............cccooiieiiiiiiiiniicenniiice e, 266
Nuclear Physics Tools - Machine Learning, Artificial Intelligence, and Quantum Computing ............. 318
Open SCIENCE AN DAta........cooiiiiiiiiiiieeee et e et e e e e e et e e st e e e e e e e nneeeeenneas 331
Nuclear Science — People and SOCIELY ........cc.uiiiiiiiiiiiie et 352
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Link to full document



https://indico.ph.tum.de/event/7629/contributions/8953/attachments/6020/8072/Full_LRP2024_Report_03042024_clean.pdf
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sics stand for (1/2

-

* How does the majority of the visible mass of the universe emerge from the almost
massless quarks?

* What are the properties of the quark-gluon plasma, which is the qualitatively novel
state of nuclear matter at extreme conditions of temperature and density?

* What can Nuclear Physics teach us about the limits of the Standard Model of Particle
Physics?

* How do nuclei and nuclear matter emerge from the underlying fundamental
interactions?

* What are the limits of the existence of nuclei, and what phenomena arise from open
quantum systems?

Link to full document
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hat does

* What shapes can nuclei take, how do nuclear shells evolve, and what role do nuclear
correlations play?

* What are the mechanisms behind nuclear reactions and nuclear fission?
* What is the role of the strong interaction in stellar objects?

* How can we better understand the synthesis of heavy elements and the chemical
evolution of the visible universe?

* How might Nuclear Physics strengthen its role in society's sustainable development?

Link to full document
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SCIENCE

LRP 2024 Findings and Recommendations

Nuclear Physics and Society

United Nations Sustainable Development Goals (SDGs) to which nuclear
contribute the most.

GOOD HEALTH QUALITY 5 GENDER
AND WELL-BEING EDUCATION EQUALITY
ok | @
INDUSTRY, INNOVATION 10 REDUCED 1 RESPONSIBLE 1 3 CLIMATE
AND INFRASTRUCTURE INEQUALITIES CONSUMPTION ACTION
AND PRODUCTION
o
|
HE el K&
h 4

Nuclear science and technology have benefited human progress, culture, and
our understanding of our delicate environment in general, as well as health,

economic growth, and security in nations all over the world.
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* Data exist on
* Experiment and theory

Gender (partially)

Career stage
* Etc.
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Y
=

Nuclear Physicists in

European NuPECC Member States

Total European Members: 5346
Perm. Staff: 2562
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FEuropean landscape of NP facilities e

* Taking data > 20

* Under construction and
update >10

E. Widmann IOP Meeting 11 Apr 2024

SCIENCE

Rl in operation
Rl under construction
Smaller-scale Rl

GANlL/SleALZ. MAMIMMESA S-DALINAC,

Ny ‘
IFIN/ELI-NP T
®

Mw&"’\\? ®o gt
; &

European landscape of nuclear physics infrastructures.
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e First Science +
—— Next steps
MSV completion

NUSTAR
LEB

—

CERN 2 x 10 PW High Power

Laser System

E110 PW
Laser driven Nuclear Physics

E6 10 PW
................... High Field QED
E8w
Photonuclear Reactions E3 X-ray
E9y imaging
Photonuclear Reactions
P H (hydrogen anjons) > » iom P Rifis (Radioactive lon Beams P 0 ineutrom P b Gntiprotons) B e (electrons) P (muons)
E4 100 TW
Photon-photon int.,
LWFA

E710 PW +y ERA Positron E51PW
High Field QED Material Studies Material Studies,
LWFA, TNSA, RPA

Gamma Beam
System
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JENAS-2019

Joint ECFA-NUPECC-ApPEC Seminar
jointly organized by LAL, IPNO, IRFU and LPNHE

October 14-16, 2019

Auditorium Pierre Lehmann, bat. 200, Faculté d’Orsay
ECFA-NuPECC-ApPEC Organizing Board

ECFA

Jorgen D'Hondt, IHENVrije Universiteit Brussel
Manfred Krammer, CERN

Carlos Lacasta, IFIC/CSIC-Universitat de Valéncia

NuPECC
Angela Bracco, INFN Milano/Universita di Milano.
Marek Lewitowicz, GANIL

Eberhard Widmann, Stefan-Meyer-
fur subatomare Physik der OAW/Universitét

TOPICS:

- Physics highlights
- Future projects and overall strategies
- Detector technologies

- Computing and software ©
- Diversity and recognition

- Education and Outreach

- Transfer of knowledge

ECFA: Karl
Patri

ECFA

European Committee for. .\

JENAS-2022

2nd Joint ECFA-NuPECC-APPEC Seminar

Exploring synerges between Partcle Astroparticl and Nuclar Physis
May 3-6, 2022
Madrid, Spain

Local Committee

Maria José Garcia Borge (IEM, Madrid)
Antonio Bueno (UGR, Granada)

E. Widmann IOP Meeting 11 Apr 2024

Proposals should include information about

the venue,

the proposed three-day period(s) in March-May 2025,
the plenary meeting room to host 300 participants,

a few additional rooms with 20 to 40 seats,

the initial composition of the local organizing team,

options for accommodation and potential transport,
and the

initial estimate of the participation fee. To attract a
large number of participants, especially Early Career
Researchers, the fee should be kept as low as
possible.

Proposals should be sent to all three chairs of APPEC,
ECFA & NuPECC by 30 April 2024 at the latest. The
host site will be selected shortly afterwards by the
JENAS organising board.
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