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Synopsis

Ton-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
Ton 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
*E-mail: daniel.schury@insp.upmec.fr

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 CRYRINGQESR [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.

References

[1] Meuser S et al 1996 Rev. Sci. Instrum. 67 2752

[2] Brauning H et al 2005 J. Phys. B 38 2311

[3] Fite WL et al 1960 Phys. Rev. 119 663

[4] Cayzac W et al 2017 Nat. Commun. 8 15693

[6] Lamour E et al 2013 online ANR-13-1S04-0007

[6] Gumberidze A et al 2010 Rev. Sci. Instrum. 81
033303

[7] Schury D et al 2019 Rev. Sci. Instrum. In Review

[8] Lestinsky M et al 2016 Eur. Phys. J 225 797-882

[9] Dechery F et al 2015 Eur. Phys. J A 51 66

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

Published under licence by IOP Publishing Ltd


http://dx.doi.org/ 10.1063/1.1147103
http://dx.doi.org/10.1088/0953-4075/38/13/022
http://dx.doi.org/10.1103/PhysRev.119.663
http://dx.doi.org/10.1038/ncomms15693
http://www.agence-nationale-recherche.fr/Project-ANR-13-IS04-0007
https://doi.org/10.1063/1.3316805
https://doi.org/10.1063/1.3316805
http://dx.doi.org/10.1140/epjst/e2016-02643-6
https://doi.org/10.1140/epja/i2015-15066-3
mailto:daniel.schury@insp.upmc.fr

