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μ→e+γ decay

LFV process

Forbidden in the SM

Sensitive to SUSY-GUT, seesaw

Physics run: 2006 using most intense μ+ beam @PSI(108 /s)

Our goal : Br ~ 10-14
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52.8MeV
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Br < 1.2 × 10-11(MEGA)



Liquid Xenon Photon Detector

Liquid Xenon Features
High light yield : Good resolution

Fast decay time : Reduce pileups

Liquid : Uniformity, can be purified

Z, density = high

Special PMT is developed 
Good performance at 165K

Sensitive to VUV

Stable under high rate B.G. etc.
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Gain & Base Circuit

:Current
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Zener diode & filtering
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Zener diode
(Constant voltage source)10V

100μs

Condition : ~160K, 20μA

Noise of zener diode

RC low pass filter



Zener diode & filtering
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For filtering : Bigger resistance
For gain stability : Smaller resistance



Output of PMT with zener-diode
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Output of PMT with zener-diode
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Noise from Zener

Ordinary Output



Output of PMT with zener-diode
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Noise from Zener

Ordinary Output

Pedestal distribution
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PMT with zener-diode PMT w/o zener-diode
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zener only
zener + resistance

Resistance & Noise test : R = 200k, 100k, 51k, 1k, 51[Ω]

                        R=51[Ω]: Noise observed
R = 200k, 100k, 51k, 1k[Ω]: No noise observed



Rate dependence test
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w/o zener diode
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y-axis : G
ain stability

x-axis : Quantity of B.G. light

Estimated B.G.



Rate dependence test
Added zener diode
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w/o zener diode

→No gain fluctuation
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y-axis : G
ain stability

x-axis : Quantity of B.G. light

Estimated B.G.

zener diode+100kΩ 

Estimated B.G. rateG
ain stability

quantity of B.G. light

w/o zener PMT

zener+100kΩ PMT



Summary

With Zener-diode + 100kΩ Resistance

Good gain stability

No effect of Zener-diode’s Noise

PMT design is Completed
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Expected Backgrounds

Under high rate B.G.
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Neutron
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東京のTest Facility
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241Am(α source)

LED

パルス管冷凍機

chamber



PMT test in INFN Pisa
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LED
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Avalanche 降伏
(なだれ降伏)

P型 N型
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電子が指数関数的に増え、
電流が一気に流れる
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何かのきっかけで、
なだれのもとができる

Vzに達し、なだれがストップ

RCの時定数でイクスポネンシャル電圧上昇

途中で何かのきっかけで、
なだれのもとができて
電流が流れ始める

Ocs.

1MOhm

このように推測される
低温:熱励起少ない？


