
HAL Id: hal-03943283
https://hal.science/hal-03943283

Submitted on 17 Jan 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

The low energy beamline of the FISIC experiment:
current status of construction and performance

D Schury, A Méry, J M Ramillon, L Adoui, J-Y Chesnel, A Lévy, S Macé, C
Prigent, J Rangama, P Rousseau, et al.

To cite this version:
D Schury, A Méry, J M Ramillon, L Adoui, J-Y Chesnel, et al.. The low energy beamline of the FISIC
experiment: current status of construction and performance. Journal of Physics: Conference Series,
2020, 1412 (16), pp.162011. �10.1088/1742-6596/1412/16/162011�. �hal-03943283�

https://hal.science/hal-03943283
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICPEAC2019

Journal of Physics: Conference Series 1412 (2020) 162011

IOP Publishing

doi:10.1088/1742-6596/1412/16/162011

1

The low energy beamline of the FISIC experiment:
current status of construction and performance
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Synopsis Ion-ion collisions between slow (kev/u) and fast (MeV/u) ions play an important role in for example

astrophysical or inertial fusion plasmas as well as in ion-matter interaction. In this regime the energy transfer is

maximum, as all primary electronic processes reach their maximum. At the same time up to today no reliable

experimental data exists while being difficult to treat accurately by theory. We present the current status and

performance of the low energy beam-line of the FISIC experiment which aims at filling in the blanks in this

regime.

So far, ion-ion collisions in atomic physics
were performed mainly in the context of mag-
netically confined plasmas using crossed beam
devices in the low-energy domain where electron
capture is the dominant process [1, 2] or fast-
ion/plasma-discharge experiments with a charge
state distribution as target [3, 4]. Up to to-
day no reliable experimental data exists for fast
(MeV/u) and slow (keV/u) ion collisions in the
regime where the ion stopping power (energy
transfer) is maximum. There all the primary
electronic processes (electron capture, -loss and
-excitation) reach their maximum and therefore
the role of the individual processes on the col-
lision is almost impossible to disentangle, while
being of high importance in ion-matter interac-
tion, including biological materials. To fill in the
blanks we are designing a new ion-ion collision
experiment, the FISIC project (Fast Ion Slow
Ion Collisions) [5], a mobile experimental set-
up, although being quite complex, being able to
conduct crossed beam ion-ion collisions at dif-
ferent high energy ion beam facilities. Today
we present the current status of the set-up and
performance of the low-energy branch of FISIC,
which will deliver a medially- to highly-charged
pure low-energy ion beam which will then be
crossed with high energy ions. Test results,
mainly on the charge state purification [7], car-
ried out at the ARIBE beam-line at the GANIL

facility in Caen and at Sorbonne Université in
Paris, utilizing the SIMPA ion source, will be pre-
sented. The obtained experimental data can be
favourably compared with numerical simulation.
Proposed experiments at different facilities such
as CRYRING@ESR [8] or S3/Spiral2/GANIL [9]
and the status of the integration of our beam-line
into the existing infrastructure will be discussed.
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Figure 1. 3D model of the experimental area with

indicated ion beams.
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