Simulation of *He events @ 700 MeV/u

Milano group



Motivations

(see slides from Meeting of March 4th)

In view of the call of GSI BioPac for 2021/2022 beam time,
FOOT we are reiterating and improving the proposal already
presented in 2017.

One of the major points is to apply for ion beams which are
difficult to obtain outside GSl: in particular *He and 100.

The case of 4He 0.7 GeV/u is considered for space
radioprotection



Using *He projectiles, the only final state channels
(excluding target fragmentation) are:

~as many 3He as t are expected
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X* = target fragm. channels
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Proposed Geometry

Longer level arm to allow a better resolution|fé¥ ToF measurement.

The higher energy also allows a narrower angular cone to contain secondary
products. »m - - A ,
In view of a run at GSI Cave A, the same Taget-TW distance used in GSI 2019 has
been considered
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shift of TW+Calo to
compensate for bending

C target
5mm - Also a small shift in the non-bending view to
avojd particles sailing through the space between
crystals

Setup produced within SHOE master branch using —exp HE_MC
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Compensation for bending

}fog]n geomaps/HE_MC/FOOT_geo.map:

TofWallBaseName: "TW"
fWallPosX: 5.5 TofWallPosY: 0.5 TofWallPosZ: 180.25

TofWallAngX: 0. TofWallAngY: 0. TofWallAngZ: 0.

ARIRZ

aseName: "CA"
sX: 5.5 CaloPosY: 0.5 CaloPosZ: 194.

CaloAngX: 0. CaloAngY: 0. CaloAngZ: 0.

y, calorimeter cannot achieve full containment.
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Simulated Data

(FLUKA pro Version 2020.0)

/gpfs_data/local/foot/Simulation/newgeom_v1.0/HE_MC

4He_C_270 1.root (5 10° primaries, 46689 ev.)

4He_C_200_2.root (5 10° primaries, 46178 ev.)

As usual, a «software trigger» in implemented to write only events in which there was at
least one inelastic interaction of primary in target



A few very preliminary plots: multiplicity per event

at TW

Multiplicity of charged
particles arriving at TW

105 MultTWCh
_L Entries 92867
- I\S/It(jiaer]ev 0418§g
10° =
- All charged, produced
10° =
- everywhere
10? =
15_.I. | | P BRI B P
1 4 5 6 7 10
10° E Entr?gglﬂwcg;867
Mean 1.241
Std Dev 0.461
10 =
e Charged from primary
; fragmentation on tanget
102 -
1c'i_.l. MR B P | | |




Multiplicity per event at TW - 2
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Entries 92867
Mean 3.605
Std Dev 2.684
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(Total) Energy of secondaries from projectile

fragm. arriving at TW
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(Total) Energy of secondaries from projectile

fragm. arriving at TW - 2

These processes also are tagged in MC as inelastic interactions
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(Total) Energy of secondaries from projectile

fragm.: neutrons arriving at TW
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(Total) Energy of secondaries from projectile

fragm.: neutrons arriving at TW
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Arrival time at TW of neutrons
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Arrival time at TW of neutrons
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