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International Expert Committee on 
The Future of GANIL (Dec 2019)

• Maria Jose Garcia Borge (CSIC, Spain)
• Paolo Giubellino (GSI, Germany)
• Ulli Koester (ILL, France)
• Hiroyoshi Sakurai (Riken, Japan)
• Boris Sharkov (JINR, Russia)
• Brad Sherill (MSU, USA)
• Michel Spiro (Chair)
• Johanna Stachel (University of Heidelberg)
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Terms of Reference (1)
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Terms of Reference (2)
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• December 2019: message adressed by the chair to the commi6ee
Dear colleagues, 

Thank you very much for having accepted to be part of the interna@onal expert 
commi6ee on the long term future of GANIL. Your exper@se and vision will certainly 
mark the history of GANIL. I am very honoured to chair this very high level group of 
expert personali@es. I have asked Fanny Farget (CNRS) and Nicolas Alamanos (CEA) to 
help me in this task.  
The process, if you agree will be the following: 
1) A call, for about 2 pages maximum contribu@ons from the na@onal and interna@onal 
community, will be open end of January @ll end of April 2020 
2) Meanwhile, Fanny, Nicolas and myself will interview selected French personali@es 
who have a responsibility connected to GANIL. 
3) In April and May, Fanny, Nicolas and myself will produce a digest of all the inputs we 
collected in a no more than 10 pages document. 
4) All this will be given access to you to start the work of your commi6ee. 
5) We may need to meet (remotely at least) in June to set up working groups on most 
a6rac@ve op@ons and meet again in Fall to try to converge. 

Note added a(erwards for info: In 2021, with the final reports of the working 
groups we could converge to wri@ng our report which was finalized at the end of 2021 
(we met virtually twice in 2020 and twice in 2021 and exchanged a lot by email) 5



Spring 2020 : CALL for contributions
https://indico.in2p3.fr/event/20534/

Call directed to internaJonal mailing lists and 
newsleLers of GANIL members 
Received contribuJons from :
• Nuclear Physics Community
• GANIL users
• CS members
• And beyond…
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Contributions received
• 12 for Nuclear Physics
• 9 for applications and interdisciplinary fields
• 5 support letters
• 2 directly to us, not on the site

• About 200 people replied (1/3 of the user community, 
seniors mostly à almost 100% of all seniors) 

• à Converging views for the future
• All inputs were not retained at the end. Examples: 

storage ring, interdisciplinary hall..
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• Interdisciplinary Hall Working Group

G. deFrance, GANIL,
Alain Pautrat, CRISMAT
Antoine Drouart, IRFU
Maud Baylac, LPSC-IN2P3
Charles Simon, InsEtut Neel
Romuald Duperrier, IRFU
Frédéric OI, LLB
Ferid Haddad, ARRONAX
Xavier Hulin, GANIL
Emmanuelle Lacaze, INP
Jean-Michel Lagniel, GANIL
Xavier Ledoux, GANIL
Loic Thulliez, LPSC-IN2P3
Marie Plazanet, 
Isabelle Monnet, CIMAP
Nicolas Arbor, IPHC
Jimmy Rangama, CIMAP
Serge Bouffard, CIMAP
Sylvie Leray, IRFU
Virginie Simonet, FédéraEon Française de Diffusion Neutronique
Daniel Santos, LPSC-IN2P3
Marco Di Giacomo, GANIL
Robin Ferdinand, GANIL
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• Reacceleration working group

Coordination:
S. Galès, IJCLAB
Y. Blumenfeld, IJCLAB
F. Chautard, IJCLAB
Physics Subgroups
D. Beaumel, IJCLab
A.-F. Fantina, GANIL
J. Frankland, GANIL
W. Korten, CEA/DRF/IRFU
A. Lemasson, GANIL
N. Le Neindre, LPCC
I. Stefan, IJCLab
C. Theisen, CEA/DRF/IRFU
M. Vandebrouk, CEA/DRF/IRFU
Post-Accelerator Subgroup
B. Jacquot, GANIL
R. Ferdinand, GANIL
L. Maunoury, GANIL
Invited
P. Delahaye (GANIL)
D. Verney (IJCLab)
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• Electron Probe Working Group
A. Chancé, IRFU, P. Delahaye,GANIL,  F. Flavigny, LPCC, V. Lapoux, IRFU, A. MaVa, LPCC,
V. Soma, IRFU

Radioac>ve ion beam RIB produc>on
-mul@-nucleon transfer, fusion-evapora@on : 
I. Stefan, IJCLab, C. Theisen, IRFU
-fission; photofission: M. Fadil, IJCLab, P. Delahaye, GANIL
Radioprotec>on issues, produc>on building: 
H. Franberg, GANIL, X. Hulin, GANIL
Radioac>ve ion beam produc>on and interdisciplinary ac>vi>es (working
group): 
A. Drouart, IRFU G. de France, GANIL
Physics cases and ERL: A. Obertelli, Univ. Mainz, D. Verney, IJCLab, V. Lapoux, 
IRFU, A. Ma6a, LPCC, F. Flavigny, LPCC, V. Soma, IRFU
Discussions about ERL design and beam op@cs: W. Kaabi, IJCLab, A. Chancé, 
IRFU
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• Injector Cyclotrons for Interdisciplinary use Working Group

Nathalie Moncoffre , IP2IL, EMIR&A
Amine Cassimi, CIMAP

- Marika Schleberger, University of Duisburg-Essen, Germany, representative 
of the GANIL interdisciplinary research user in the GANIL Users Executive 
Committee (GUEC) 
- Christina Trautmann, GSI Darmstadt, Germany 
- Muriel Ferry, CEA/DES Saclay, France 
- Claire Rodriguez-Lafrasse, CNRS/IN2P3/IP2I Lyon, PUPH Université Lyon I, 
France 
- Eric Quirico, IPAG-Université Grenoble-Alpes, France 
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The report warning)
• The present document reflects the thoughts and the views 

of the committee following consideration of the material 
received.

• The vision is composed of a series of modular components, 
with options that would keep GANIL at the leading edge of 
nuclear science globally for the decades to come. The 
vision, as presented in this document, includes discussion of 
a possible timetable, prioritization for realization of the 
modules, and the links between the components.

• This report was drafted by a committee of international 
scientific experts with different profile and the scenarios 
that emerge reflect their thoughts on the scientific and 
technological aspects only, without constituting an action 
plan at this stage.
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STEP 1 : Deployment of on-going Phase 1
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• In addition, the committee considers it very 
important to operate optimally the existing 
cyclotrons and the LINAG and to maintain the 
capabilities of the existing cyclotron chain. 
This is necessary to meet the ion beam 
requirements both for Nuclear Physics and 
Interdisciplinarity. 

14



Layout Vision for the Future



Step 2
• Refurbishment/replacement of CIME with a new re-accelerator complex, to 

reaccelerate exotic nuclei with high beam quality (intensity, emittance and 
purity) from the energy domain starting from the Coulomb barrier up to the 
Fermi energy and beyond. This unexplored energy domain coupled with the 
wide array of reaccelerated beams of nuclei far from stability will provide a 
deeper insight into the many facets of the nuclear system.

• Construction of the production building for production of neutron-rich exotic 
nuclei: a revised Phase 2 version that would include different production 
mechanisms,

i) from fission of a uranium carbide target, induced by LINAG beams 
ii) from photo-fission by an electron driver
iii) from multi-nucleon transfer reactions using a gas-cell catcher

• The same production building should also house the target stations for 
production of medical radioisotopes or slow neutron beams respectively. The 
space freed in the S3 experimental hall after the movement of the Multi 
Nucleon Transfer demonstrator moves to the production building, could 
accommodate an “IRASME2” beamline thus providing LINAG beams also to 
the materials science community 16



RadioacJve Ion Beams Re-acceleraJon
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A great variety of beams (fusion evaporation, multi nucleon transfer, fission products)
could be re accelerated at unique energies
Structure and Equation of state of nuclear matter can be addressed in a significant way

-------------------



Exo$c Ions and reaccelera$on
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Step 3

• Construction of an electron accelerator (for 
example an Energy Recovery Linac (ERL or latest 
generation synchrotron) to offer a new probe of 
exotic nuclei: electron-scattering on radioactive 
ions (e-RI).

• This program will complement the studies made 
by direct reactions using the new re-acceleration 
complex. It would give a rich and unique flagship 
programme beyond the middle of this century. 
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e-RI
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e-RI
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1.

2.



e-RI
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Conclusions

• Full Phase 1 compleJon plus reshuffling of  
injector cyclotrons (needed also for 
interdisciplinary applicaJons)

• ReacceleraJon of exoJc beams
• ProducJon building with a much larger variety of 

exoJc beams, (which could serve also as an 
Interdisciplinary Hall) 

• Electron probe of trapped exoBc nuclei (Flagship 
program for the middle of this century)
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• The projects presented in this document, which are 
unique on the international scene, lay out a vision to 
keep GANIL at the forefront of nuclear science 
globally for many decades to come. The options 
presented are ambitious, demanding commitment of 
significant financial and human resources, and can only 
be realized within the framework of a strong national 
and international participation of universities and 
laboratories. The kick-off should start soon (at the 
celebration of the 40 years of the first experiment at 
GANIL?).

• GANIL will be complementary to FAIR, which will 
operate at much higher energies. Both installations 
would be at the forefront of Nuclear Physics in the 
World

• Thanks to all who have contributed 

26


