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Physics Motivation

B Clear 2-body kinematics
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MEG Detector
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in MEG experiment
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LXe scintillation detector for the MEG experiment

Liquid Xenon scintillator Pulce Tube g o
® Typically converts gamma-ray to F‘effigermﬁg [
electron at the depth of 2cm to 10cm & 11 vacuum

@ High light yield (75% of Nal)

@ Fast decay(45nsec)

@ Directly catch scintillation photons %/s

‘828 PMTSs Xenon 8OOQ I;:f}if" %/ ‘\‘\‘AI Honeycom\g\
Cryostat I / np
®LXe temp. = 165K (~1atm)
@ Pulse tube refrigerator
€ Double layer vessel

PMT
&®stable at 165K
& Thickness of 4cm

Detector requirement
®Energy: ~2% (0)
@ Position: 1-2 mm (0 ) on incident face

I for thermal insulation

- Epoxy—Resin filler
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100-liter prototype
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Purpose
BFor 10~40 MeV gamma rays
- Energy resolution
- Position resolution
MEvaluate performance for 52.8MeV gamma rays
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Beam Test @ AIST (former ETL)
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Incident position
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Vertex Reconstruction

Depth ~ spread of distribution
4L

Depth parameter
Nf: # of PMTs in red circle
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Reconstructed X
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Threshold of N (0.5)

for events s.t. Nf > 4

fitting with 2-D double Gaussian

F(x,y) = a(narrow Gaussian)
+ (1-a)(broad Gaussian),
a: ratio
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Position Resolution (P0-P9)

Center of the incident face
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Position Resolution [cm]
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Energy Resolution

Response function
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Energy Resolution [ %]

—
=

Energy Resolution (10-40MeV)
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Summary

We evaluated the performance of the prototype LXe
detector with laser Compton scattering gamma-rays at AIST.

Position resolution( o)
®Position dependence: ~4 mm (40MeV)

®Lnergy dependence: ~4mm (10MeV~40MeV)
Energy resolution( o)

®Position dependence: 1.4~1.5 % (40MeV)
®Lnergy dependence: 3.2%—1.5% (10MeV—40MeV)

How is energy resolution for monochromatic gamma-rays?
> next talk by R.Sawada
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End of slides
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