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« NuPECC & examples of recent activities

* Major nuclear physics infrastructures in Europe
(under construction or upgrade)

« NuPECC 2024 Long Range Plan for Nuclear Physics
in Europe
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i Whatis NUPECC 2 Sk

Nuclear Physics European Collaboration Committee (NuPECC)
Is the European Expert Board for Nuclear Physics
hosted by European Science Foundation

Representing

6000 scientists

Composition:

° 35 representatives from 23
countries (new member Ukraine),

3 ESFRI NP Infrastructures & ECT*
JINR Dubna - suspended in March 2022

e 4 associated members
* CERN
° |Israel
* iThemba Labs
* Nishina Center
> g observers (ALAFNA, ANPhA,
APPEC, CINP, ECFA, ESF, IAEA,
NPD/EPS, NSAC)

3 regular Committee meetings/y

Marek Lewitowicz

MEMBER STATES
INSTITUTIONAL MEMBERS
ASSOCIATED MEMBERS

. iThemba Labs, South Africa
' RIKEN Nishina Centre, Japan

. Israel
@ cern

GANIL-SPIRAL

34 Years of NUPECC activities
https://nupecc.org
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% D1 (4 NUPECC Survey of CONNECT &

Nuclear Physics in

NuPECC Mem. & Ass. Mem.
Total Researchers: 5676; Perm. Staff: 2680
Total European Members: 5346; Perm. Staff: 2562

MEMBER STATES
INSTITUTIONAL MEMBERS

ASSOCIATED MEMBERS

‘ RIKEN Nishina Centre, Japan 74

. Israel | 55

@cernN 4,

J. J. Gomez Camacho, UIf-G. Meil3ner et al.
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Nuclear Experimentalist in

NuPECC Mem. & Ass. Mem.
Total Researchers: 4408
Total European Members: 4106

] Women in European

Nuclear Physics
Greece 447%
Norway 41%

Romania 41%

... (average 26%)
Netherlands 197%
CERN 17%
Denmark o

@ RIKEN Nishina Centre, Japan  ss

‘ Israel = 42 /0,00 w
@ CERN 1107w

The number of women within the experimental nuclear physics community is
of 26% (0,26 W). Slightly below the average number of female PhD students

in physics that is higher than 30%. '
J. J. Gomez Camacho, Ulf-G. Meil3ner et al.
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NuPECC report on
Nuclear Physics in

Everyday Life
(100 pages, open access on-line and
printed version available with)
https://nupecc.org/pub/np_life_print.pdf

R
o
e

B NUCLEAR PHYSICS

Climate & Environment

Energy (electric power generation, waste
management, nuclear data)

% IN EVERYDAY LIFE

Health (radioisotopes for therapy and diagnosis,
hadrontherapy) (e.g. Theranostics, flash therapy)

Everyday life products
Cultural heritage and Forensics

Space technology & exploration
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Nuclear Data for fundamental physics c =

N

and applications

Needs for a Comprehensive European Plan to

Acquire and Curate Nuclear Data
Summary Report of the IAEA Consultants’ Meeting IAEA

Providing the best nuclear data Headquarters, Vienna, Austria

for tomorrow’s nuclear solutions 2527 April 2023
challenges and opportunities Recommendations

Side Event at the 67th IAEA General Conference
26th September 2023 | 14:00 to 15:30 | Room M7  Establish priorities for nuclear data measurements

and evaluations

cultural * Recognise the importance of curated nuclear data

heritage ) ) ]

also for fields beyond nuclear physics and its
applications, e.g., research in astrophysics and
particle physics

* Strive to establish a sustainable source of funding
of measurements and data evaluation, including
well-defined career paths in nuclear data

* Maintain access to key experimental
infrastructures that enable specific measurement
methodologies

* Reinforce cooperation with international
organisations (IAEA, NEA)

Marek Lewitowicz ECFA Meeting 16/11/2023



SCIENCE @
ONNECT &

YOUR PARTNER IN SCIENCE

“H 1 "ﬂ-ﬂ Q-“ﬂ p.“\“ﬂaﬂ.
NP Infrastructures

MEMBER STATES

INSTITUTIONAL MEMBERS

ASSOCIATED MEMBERS

‘ iThemba Labs, South Africa
‘ RIKEN Nishina Centre, Japan

. Israel
@ ceqy

NP Facilities
® Taking data = 20
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FAIR by 202 Il Nkl T

Finland France Germany India Poland Romania Russia Slovenia Sweden United Kingdom Czech Republic

Existing GSI

p-Linac

Unllac & Jz

a ‘\ = . . ¥’§ 12/g- . 238] J28+
& ]%/72 N\, 1012/s; 1.5-2 GeV/u; 238U

e Available Infrastructure
already used in FAIR-Phase 0

RIB target

A
/ pbar target \/

/, APPA Cave
pbar
, /(/,//( -fter 2028
4 ¢4 /” /NUSTAR R3B
s ES / FS / FS+ /
e First Science ++ APPA / LEB /

MSV Completion ’.y
@ HEB S LEB
(R3B)
Curtesy of P. Giubellino
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Experimental program in full swing

EXPERIMENTAL ROOM NFS
(NEUTRONS FO E) N FS

-
LINEAR accelerator
(LINAC)

-

s» NEWGAIN C

ECFA Meeting 16/11/2023

EXPERIMENTAL
ROOM DESIR
(Desintegration,
Excitation and
Storage of
Radioactive lons)

EXPERIMENTAL ROOM
S3 (SUPER

SEPARATOR "‘@
SPECTROMETER) \o“

ION SOURCE

High intensity beams :

5 mA, 33 MeV protons

5 mA, 40 MeV deuterons

1 mA, <14,5 MeV/A heavy ions




two arms system (independent or combined).‘

*JOPW. o P
W= - ~“@17/mi ﬁ“* = '1_11?‘1_‘" =1 PW

@1 Hz

v“'1‘..\I\I‘\".‘“l‘l!{ 3 X

° 100 TW : ongoing
E LI'N P M agu I'e I e, Rom an l a Four-wave mixing in vacuum, in search of dark
matter candidates
X ray production through betatron emission

Operational since 2020 e

Benchmark TNSA proton acceleration

The highest pOWEI' (10PW) operational Iaser Benchmark LWFA electron acceleration
10 PW solid target

Sys tem in the world Demonstrate extreme focal intensity through
laser-y conversion (“y-flash”)
. Demonstrate over 200 MeV proton acceleration
ELI-NP Gamma Beam SyStem Dense heavy ion beams for nuclear physics

* Installation ongoing . 10 PW gas target
° (@) eration bv the end Of 2026 1:) th I:zt:; ma;kefield acceleration of multi-GeV
h electro

Ongoing full integration of all 3 ELI pillars

Courtesy of N. Marginean and C. Ur
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4 ... MINERVA

ISOL@MYRRHA Y e
Implemented in the Proton Target Facility LN, ]

« Accelerator Driven System (ADS) MYRRHA/MINERVA broke the ground in 2023

* Construction of ISOL@M YRRHA systems based on 100MeV 0.5mA proton linac
started

 First ISOL beamsby 2031

Courtesy of L. Popescu
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A fusion relevant
PIE Detritiation neutron source is
oo necessary step

\\ for the successful
e development of
\ fusion energy.

Electric Power Industrial HVAC

Supply \ x/’_\ -
)

Nuclear HVAC

_— \\ _ - N =i A
Ae—Testcd] {© o
| LR F R e

! S R
. 1

PostIrradiation Human
7 Examination

SRF Linac
Injector RFQ

The International Fusion Materials Irradiation Facility - Demo
Oriented NEutron Source (IFMIF-DONES) is a single-sited novel
research infrastructure for testing, validation and qualification

of the materials to be used in future fusion power plants like
DEMO (a demonstration fusion reactor prototype)

40 MeV deutron beam at 125mA
https://ifmifdones.org

Marek Lewitowicz ECFA Meeting 16/11/2023
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NUCLEAR PHYSICS:

AGATA @ LNL

THE ADVANCED GAMMA TRACKING ARRAY AGATA

ALPI building

ALPI
post-accelerator

; ADIGE beam line

MRMS

New SPES building

[HRMS]

[TARGET] [cycLoTRON |

AGATA timeline @

TANDEM — EXPERIMENTAL HALLS building

=== Proton beam
w1+ exotic ion beam
== N+ exotic ion beam

Stable ion beam

AGATA Dem@LNL

Main characteristics

m Solid angle: ~17 (starting configurationin 2022)
m g,~ 10% @ 1 MeV at the close up position

W00 600 800 1000

7200 1400 1600 1800 20
Energy (keV]

m Electronics: fully digital

Marek Lewitowicz ECFA Meeting 16/11/2023

SPES ISOL RIB facility
under construction

Low energy RIB 2023 - 2024
Post-accelerated RIB 2024-2025

Courtesy of T. Marchi

13




ls.e;rcfh for fii::;;} ESA Search for light dark
ig .t- orce l matter particles at
mediators at DarkMESA
MAGIX

Form factor

measurements _ < : »
in ep scattering : ... .
at low Qz at e Detectors 11 29 o
Detectors
IR World’s best
determination of
sin?0,y at low
energies at P2
MESA-Accelerator:

—Energy recovery (1 mA) 105 MeV electron beam
—Extracted beam, polarized electrons at 155 MeV, 150 pA

Civil construction finished in 2022, operation in 2025

Marek Lewitowcz ECFA Meeting 16/11/2023 Curtesy of F. Maas 14
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1991 1997 2004 2010

v NWMMN\KM
Physics in Europe

« 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 2017
February 2022
LIAISONS: G. AARTS, D. BETTONI, S. COURTIN, P. GIUBELLINO, J. GOMEZ CAMACHO, A.

GORGEN, R.-D. HERZBERG, D. IRELAND, B. KRUSCHE, M. LEWITOWICZ, A. MaJ, U.
MEISSNER, E. NAPPI, G. NEYENS, L. POPESCU, B. SHARKOV, E. WIDMANN,

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. Mascmcchj A. Mengom O. Navillat-Cuncic, D. Rifuggiato, P.
Long Range Plan 2017 Rossi, E. S in, J. Si H.S O. Schneider, N. Severijns, Th. Stohlker, J. Stroth, H.
Perspectives Stréher, U. Thoma S. Ulmcr C. A. Ur, Ch. Weinheimer, U. Wiedner, H. Wittig
@ in Nuclear Physics

NuPECC LRP 2017 February 2022 NuPECC LRP 2024

https://www.nupecc.org/Irp20 https://nupecc.org/2017 LRP As Launched in May

sessment of Implementation fi . .
16/Documents/Irp2017.pdf nal.odf 2022 in Madrid

Marek Lewitowicz ECFA Meeting 16/11/2023 15


https://www.nupecc.org/lrp2016/Documents/lrp2017.pdf
https://www.nupecc.org/lrp2016/Documents/lrp2017.pdf

Steering Committee of
NuPECC LRP 2024

28 members

NuPECC Members .,
Associated Members
and Observers

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

Karl Jakobs

Klaus Kirch

Sissy Koerner

Marek Lewitowicz Chair
Adam Maj

UIf Meil3ner

Joachim Mnich

Eugenio Nappi

Lucia Popescu

Patricia Roussel-Chomaz
Hervé Moutarde
Hiroyoshi Sakurai
Raimond Snellings

Martin Venhart

Jelena Vesic

Vladimir Wagner
Eberhard Widmann

) Gail Dodge

Marek Lewitowicz

ECFA Meeting 16/11/2023

Science
ECT S
NE R N N

Country/Institution

UK/ECT*
Germany
Italy

France
Germany
Spain
Finland
APPEC

UK

UK

ECFA
Switzerland
NuPECC
NuPECC
Poland
Germany
CERN

Italy
Belgium
France
France
Japan

The Netherlands
Slovakia
Slovenia
Czech Republic
Austria
NSAC/US

16
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LRP

Contributions: s
° 1 59 Education; 8

contribUtions Detectors; 29

submitted

by > 400

individual

scientists, Theory; 31

SCIENCE #&
L {04 NuPECC LRP 2024 — Contributions ONNECT &

Contributions per topic

Outreach; 6 New topic; 16
Hadron Physics; 35

Strongly Interacting Matter; 32

Nuclear Structure and Reaction
Dynamics; 56
Applications and Societal

Benefit; 30 Symmetries and Fundamental
Interactions; 36

collaborations,
infrastructures,
and research
institutions in ..o
Europe

Nuclear Astrophysics; 33

https://nupecc.org/?display=Irp2024/call for input

Marek Lewitowicz ECFA Meeting 16/11/2023
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MPECC TWG coordinators and SC liaisons

Theory/Exp.

SCIENCE @&
ECT

FOUNDATION
IN

TWG Number TWG Coordinators Coord. e-mails Liaisons Liaisons e-mails
Karin Schénning (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
5 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@ifj.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 . L . . . L
JordiJose (Barcelona) jordi.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 o - i
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 — -
Patricia Roussel-Chomaz |patricia.chomaz@ganil.fr
L . Thomas Cocolios (KU Leuven) thomas.cocolios@kuleuven.be Lucia Popescu lucia.popescu@sckcen.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 . . . . C e
Y ' Silvia Dalla Torre (INFN) Silvia.DallaTorre@cern.ch Eugenio Nappi Eugenio.Nappi @ba.infn.it
8 Detectors and experimental techniques eriob .
. . . . . j i . . A
Computing, Machine Learning and Artificial Valerio Bertone ( CEA Saclay) valerio.bertone@cea.fr Hervé Moutarde herve.moutarde@cea.fr
Intelligence Jana Guenther (U. Wuppertal) jsuenther@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 Maria Garcia Bor : ; :
ge (Madrid) mj.borge@csic.es N : k
10 Training, Careers & Diversity Rolf-Dietmar Herzberg  |rdh@liverpool.ac.u
Education and Outreach Christian Diget (York) christian.diget @york.ac.uk Yvonne Leifels Y.Leifels@gsi.de

Over 200 members of TWGs

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

Marek Lewitowcz
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LRP2024 Timeline

Second
First report
report TWGs
TWGs 13 Sept.
9&12 May 2023
2023 Approval and

Assessment of the Recommendations

) ) Call for input dead- X X official presentation
implementation of line 28/10/2022 drafting session e
the 2017 LRP GSI 30-31/10/2023 0 2aad
2021 2022 2023 2024
LRP 2024 Kick-off Dead- Town meeting
launched meetings of line Presentation
Call for input Working Groups TWG and community
Draft feedback on
Reports the draft of

Following steps before the Town Meeting LRP 2024

« Recommendations Drafting Session 30-31 October, 2023 at GSI

* Preparation of the full draft of the report based on the TWG drafts and Recommendations
elaborated during the meeting at GSI (NUPECC Management Group)

* Preparation of the Town Meeting : Date, venue, programme, invitations

Marek Lewitowcz ECFA Meeting 16/11/2023 19
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30-31 October, 2023 at GSI

Recommendat

Marek Lewitowcz




Introduction

= Fundamental Nuclear Physics
Hadron Physics
Strongly Interacting Matter at Extreme Conditions

Nuclear Structure and Reaction Dynamics
Nuclear Astrophysics

Symmetries and Fundamental Interactions
Applications and Societal Benefit
Nuclear Physics Tools

Detectors and experimental techniques

Computing, Machine Learning, Artificial Inteligence, Quantum Computing
Open Science and Data
Nuclear Science - People and Society
European Integrating Initiatives

Sustainability

Goal: Link General Recommendations with Scientific Case

e Support of existing facilities and experiments
e Future flagship facilities and experiments
e Theory developments

Marek Lewitowcz ECFA Meeting 16/11/2023
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CERN facilities, experiments, projects & future
developments emphasized in the draft of General
NuPECC LRP 2024 Recommendations

Preliminary, it is not a list of priorities (yet)

Fundamental Nuclear Physics

Hadron Physics AMBER, AMBER phase-2
Strongly Interacting Matter at Extreme Conditions ~ ATLAS, CMS, ALICE, ALICE3, LHCb Up2, NA60+
Nuclear Structure and Reaction Dynamics ISOLDE upgrade
Nuclear Astrophysics Storage Ring at ISOLDE
Symmetries and Fundamental Interactions AD/ELENA, ISOLDE

Applications and Societal Benefit

Nuclear Physics Tools EURO-LABS and STRONG 2020 EU projects
Detectors and experimental techniques PP Detector R&D

Computing, Machine Learning, Atrtificial Inteligence, Quantum Computing
Open Science and Data JENA

Nuclear Science - People and Society JENA
Marek Lewitowcz ECFA Meeting 16/11/2023 22



NuPECC CONRECT

Strateqy Pillars https://nupecc.org

Science: Interplay between strong Theory & ambitious Experiments
Applications - huge societal impact

Facilities — in Europe (FAIR, SPIRAL2, ELI-NP, SPES, CERN Facilities &
Experiments, ...) and at other continents (EIC, FRIB, iThemba, RAON, RIBF,
TRIUMF)

Upgrades of Detectors - ex. ALICE3 , AGATA,...
Data, Open Science, AI/ML — ex. ESCAPE H2020 program

Synergies with neighbouring fields — Dark Matter, Gravitational Waves,
neutrinos, EDMs, detector R&D,... -> JENA Activities !

Strategy Development

« The 2017 NuPECC Long Range Plan defined an ambitious strategy for

European Nuclear Physics

* Next NUPECC LRP 2024 in a full swing!

» Work in progress on Recommendations & final report

See also recent NSAC LRP for nuclear physics in US
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