Study of Tracks originated in
the LAr volume of GRAIN
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AIM OF THE ANALYSIS

 Composition and materials of

GRAIN are still under discussion.

* The purpose of this analysis is
the study of the stopping power
for the GRAIN cryostat vessels

SIMULATIONS

* Neutrinos energy spectrum from
FHC LBNF beam

* 90k v, (ve) — Ar interactions
generated with GENIE (v.2) in the
LAr volume of GRAIN

* Final state particles propagated
through SAND with EDepSim



GRAIN “VERSION 2”

LAr
INTERNAL VESSEL Al
(2.7 g/cc) "'..
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* INTERNAL VESSEL ENDCAPS 16 mm * 90k interactions generated in the LAr volume



ALL TRACKS (primary, secondary, charged and neutral)

1924/mm

[=2]

vy — Ar interactions

particles stopping volume

=10 particles stopging_volume
LAr B | Entries 4.379786e+07
— Mean 3827
| »F 90k events . 26
A -
: \ -
£ \‘ = 63 %
@ Vacuum —
— (o)
475 ‘ |‘| CF1 - 35%
54 mm 15—
,I Honeycomb —
‘ CF2 10—
Out L
5 L
u 0.3% 0.05 % 0.05 %
D B | | | | | | | | | | | | | | | 1 1 | | | | | | | | | | | | | | |
0 2 3 4 5 3] 7
LAr Al Vacuum Carbon Honey Carbon Out
Fiber (CF1) Fiber(CF2)




10°

10

10° =

10°

10

primary muons kinetic energy
Tot: 67k

10° = [Istopin Al
- [ stop in CF1
ai K 97.3% " |stopin CF2
. stop in LAr

0.05%
0.05%
,I|IIII|IIII|IIIIIIIIIIIIIIIIIII|IIII|IIII|IIII

[ ]stop Out

My

hn 0.3%

500 1000 1500 2000 2500 3000 3500 4000 4500 5000

primary pions kinetic energy
Tot: 103k

o | IIIIIIIl

[ Istop Out
[stopin Al
[ stop in CF1
. |stopin CF2
stop in LAr

n*/=(CC + NC)

52%

\ mﬂlmlﬂm th L

500 1000 1 500 2000 2500 3000

[MeV]

3500 [MeV]

primary protons kinetic energy

Tot: 200k
[ ]stop Out
1 [Istopin Al
1 [] stop in CF1
o p (CC + NC) "~ stopin CF2
stop in LAr
10°
{’ 15%
i 3.6%:
10 gi 7% w |
i 1
1 500 HMI ‘l 1 10 lll]llzLIlolr& 'Iuﬁsor]l” socko ~ as00 [MeV]
.primary neutrons kinetic energy
Tot: 186k
[ |stop Out
[JstopinAl
n (CC + NC) [ ]stopin CF1
10’ = " |stopin CF2
- 54% stop in LAr

102 A a™ g

420 TW il
N 1.1% |“ || || I i ‘ ‘ *
| i N m J
| st MW T
50 1 00 150 200 250 300

aso[MeV]



ALL TRACKS (primary, secondary, charged and neutral)
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Outlook
| wv,—Arint. | LAr | Alvessel |  CFvessels | OutofGRAIN

2.3% 0.3% 0.1% 97.3%

Prlmary P 80 % 3.6% 1.4 % 15 %

Primary n 40 % 4.4 % 2.2 % 52 %

Primary m*/~ 40 % 4.2 % 2.2% 54 %
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Primary p 78 % 3.7% 1.6 % 16.9 %

Primary n 38.7% 4.1 % 2.2 % 56.9 %

Primary /= 36.2 % 4.1% 2.2% 55.1%



BACKUP SLIDES



Secondary electrons (v, BEAM)
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