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Introduction

oo Xenon Scintillation

*VVacuum UV wavelength centered at ~178 nm

*S1- Primary Scintillation Signal occurs in Liquid
Phase

*S2- Proportional Scintillation In Gas Phase

ss[Data Comparison

*Activated Xenon 160 keV
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Vietivations

Surface: Electric field, norm [V/m] Arrow: Electric field [V/m]

&% Geantd Monte Carlo Simulations
Currently- deal with Position !
Reconstruction using Proportional
Scintillation Signals.

S1 Collection Efficiency:in the
Sensitive Region.

Understand Unusual Eventsiin
Sensitive Velume andi Signal
production ini Charge insensitive
[Region.

Improvement Possibilities; for
Upgrade te detector.
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Simulatien Geometry and Procedure

*10 keV Alpha particles

*5 mm steps in x,y,z

*~10000 photons at each
point

-Charge Sensitive and
Insensitive Regions




Simulations Compared! tor Data: Sensitive
Region: Light Kesponse
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Simulations Compared: tor Data: PN
Patterns

“_B,OLPMTS Top PMTs.. X=-66.0 mm,Y=0.0 “BgtiMTS Top PMTS,,,,,

mm

Z=20.0 mm above
bottom PMT array

Z=55.0 mm above
bottom PMT array

Z=90.0 mm above
bottom PMT array

Z=125.0 mm above
bottom PMT array

Geant4 Simulation Activated Xenon




Simulations: Charge Insensitive Region




Comparison S2 Patterns: Simulation and
Data

-Bot PMTs | Top PMTs-.. Bot PMTs | Top PMTs....

% X=0.0 mm,Y=0.0 mm

X=33.0 mm,Y=0.0
mm

X=66.0 mm,Y=0.0
mm

X=99.0 mm,Y=0.0
mm

S2 Map (simulation) Activated Xenon




Summary.

Light Collection Efficiency Simulations and data show
similarities in profiles

y [mm]

Need to understand what causes
the “turning over” effect at higher Z
values

*Good concordance between Hit
patterns for simulation and data
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Einall Note: Events Between PM1s

S$1 Light Response from events between PMT's S1 Light Response from events between PMT's Z > 220

N225

Entries 2561
Mean x 23.34
Meany  208.8
RMS x 35.46
RMS y 8.157

[ |
60 80 100 120 140 160 180 200 220
S1tot




Simulations: Sensitive Re

S1 ratio (top/bottom) function of Z from simulation siratio

Entries 39355
Mean x  0.2446 Imsasaction Position = 58.02,0.00,20.00
Mean y 315
RMSx  0.1156 Hiem top MITs = 20740
RMS 41.99

Hex on Botiorm PNT' » 2840.00

Tarso of dztaln (Top MAxBoticen Hiss) = .92

Numiber of Photons st Seet: 10000

Immractian Poaition = 88 02 0.00,58.00

Hiew oo top PMT s = 415,00

Hix oo Botice PMT s » 2287.00
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Feaio of batale (Top MixBotiom Nits) = 0.17

Numiber of Photons st Seet: 10000

Geant4 Simulation

Irmsaction Position « 88.02.0.00,00.00

S1 Collection as function of Z from simulation | 0 N o tap PUT's = 4S50
Entries 39355
Mean x 263.4
Mean y 3151 | i o Botices PUT's = 152400

RMS x 82.15
RMS 42 - Ratio of botalu (Top MiIxBoticen Hit) = 0.4

Numiber of Photons st Seet: 10000

Iresenziion Posttion « 88 00,0.00 12800

Hiew oo top PMT x = ST0.00

Hiex oo Botioe PMT's » 1633.00

Foatio of batale (Top Mix'Boticen Hite) = 038

Number of Photons st Seet: 10000
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Monte Carlo Process

10 KeV Alpha Particles Released at 5 mm
Intervals in x,V,z.

seScintillation; Yield In liquid Xenon Set to
1le6 photons/MeV~10000 phoetens: at each
poInt.

seProbe both Reverse Field and Sensitive
[Regions.




