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IntroductionIntroduction

♣♣Xenon ScintillationXenon Scintillation
•Vacuum UV wavelength centered at ~178 nm

•S1- Primary Scintillation Signal occurs in Liquid
Phase

•S2- Proportional Scintillation In Gas Phase
Baldini et. al 2003

♣♣Data ComparisonData Comparison
•Activated Xenon 160 keV

•Isotropic Distribution of Events



MotivationsMotivations

♣♣ Geant4 Monte Carlo SimulationsGeant4 Monte Carlo Simulations
Currently deal with PositionCurrently deal with Position
Reconstruction using ProportionalReconstruction using Proportional
Scintillation Signals.Scintillation Signals.

♣♣ S1 Collection Efficiency in theS1 Collection Efficiency in the
Sensitive Region.Sensitive Region.

♣♣ Understand Unusual Events inUnderstand Unusual Events in
Sensitive Volume and SignalSensitive Volume and Signal
production in Charge insensitiveproduction in Charge insensitive
Region.Region.

♣♣ Improvement Possibilities forImprovement Possibilities for
Upgrade to detector.Upgrade to detector.
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Simulation Geometry and ProcedureSimulation Geometry and Procedure

•10 keV Alpha particles

•5 mm steps in x,y,z

•~10000 photons at each
point

•Charge Sensitive and
Insensitive Regions

203 mm

270 mm

221.6 mm

15
6 

m
m



Simulations Compared to Data: SensitiveSimulations Compared to Data: Sensitive
Region: Light ResponseRegion: Light Response

Geant4 Simulation Activated Xenon

160e3(.22/21.3)*(S1tot/10000
)

S1 Ratio vs. Z

Light Collection
vs. Z



Simulations Compared to Data: PMTSimulations Compared to Data: PMT
PatternsPatterns

X=-66.0 mm,Y=0.0
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

Top PMTsBot PMTs

Activated Xenon

Top PMTsBot PMTs



Simulations: Charge Insensitive RegionSimulations: Charge Insensitive Region



Comparison S2 Patterns: Simulation andComparison S2 Patterns: Simulation and
DataData

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)

Top PMTsBot PMTs

Activated Xenon

Top PMTsBot PMTs



SummarySummary

Light Collection Efficiency

Sensitive Region

Charge Insensitive
Region

Cathode

•Simulations and data show
similarities in profiles

•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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Final Note: Events Between PMTFinal Note: Events Between PMT’’ss



Simulations: Sensitive RegionSimulations: Sensitive Region

Geant4 Simulation



Monte Carlo ProcessMonte Carlo Process

♣♣10 KeV Alpha Particles Released at 5 mm10 KeV Alpha Particles Released at 5 mm
intervals in x,y,z.intervals in x,y,z.

♣♣Scintillation Yield In liquid Xenon Set toScintillation Yield In liquid Xenon Set to
1e6 photons/MeV~10000 photons at each1e6 photons/MeV~10000 photons at each
point.point.

♣♣Probe both Reverse Field and SensitiveProbe both Reverse Field and Sensitive
Regions.Regions.


