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Introduction

* Report of the light response simulation for various absorption lengths in Liquid Argon A5 using LightSim program

Apgs= > No absorption - used for the current light maps

Aags= 30 m  mesured value obtained for a ppm N, contamination level, result published in ref. arXiv: 1306.4605 V2

Apgs=10m, 4m, 2m.

Reminder : Rayleigh scattering and reflectivity effects are taken into account:

Rayleigh scattering length A, = 55 cm for VUV
Field cage and Tank surface : 100% absorption



Total travelled distance L*! of the photons
versus absorption length in Liquid Argon A ;.

2.10° photons generated in the detector center X=0, Y=0, Z=0
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Light signal response on all PMTs
versus absorption length in Liquid Argon A ;.

2.106 photons generated in detector center in X=0, Y=0, Z=0
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Light signal response on all PMTs
versus the absorption length in Liquid Argon A ;.

2.106 photons generated in X=0, Y=0, Z = 2500 mm

hDetectedAlIPMT:
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Light signal response on all PMTs
versus the absorption length in Liquid Argon A ;.

2.106 photons generated in X=0, Y=0, Z = -2500 mm
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Comparison between Geant4 simulation results including absorption processus
and a classical absorption model with an exponential exp(-travelled distance/ A 5 )

In blue : Geant4 travelled time distribution for A, = 30m
Inred : Travelled time distribution obtained by using the ) ,,. = == distribution * exp ((-travelled time * C/n)/ A,z )

n : refractive indice of LAr

hHitAIIPMTs
00 hHRATIPMTS sol Eniries 865
L - N ean 38.99
C Entries 9221 - RMS 15.26
- Mean 68.71 N :
2501— RMS 38.13 50—
200(— a0l
- - - Aarc=4m
150_— }'ABS_ 30 m 30__ ABS
100 20—
50— 10—
B 0 . 1 1 1 1 1 ] ] 5 ]
0 AR R N AN NS N AN N S TR A NSO M 20 40 60 80 100
0 50 100 150 200 250 300 Travelled time (ns)

Travelled time (ns)

The comparison shows a good agreement
This hypothesis is used to study effect of A5 with Qscan ( see Alessandra slides) 7



