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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  10-13~ 10-14

μ+

~~~

γ

e+

52.8MeV

52.8MeV

Br < 1.2 × 10-11(MEGA)
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100 liter
Prototype Detector

active volume : 68.6 liter
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Scintillation light from 
excimer state Xe2* 
→No absorption by Xe

Xe + Xe* → Xe*2 → 2Xe + hν

Xe+ + Xe → Xe+2

Xe+2 + e →Xe** + Xe
Xe** → Xe*

Xe + Xe* → Xe*2 → 2Xe + hν

Absorption

Absorption of 
scintillation light by 
impurities ( H2O, O2, etc.)
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Gas phase circulating 
Purification 

(Done in 2002)

Vaporization & Liquefaction
→ slow, heat load

Successful!!
But
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Liquid phase purification

Purifier

pump
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Purifier cartridge
Molecular sieves(MS13A)

25 g H2O can be absorbed
Teflon tube

Liquid phase
circulating Purification 

Centrifugal pump
Flow rate : 100 liter/hour

Δp = 0.2 MPa
3175rpm
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We made water contained in LXe artificially

Before purification
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Absorption length 

Elapsed time [hours]
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: pump operation

H2O: 250 ppb

5 hours operation 
λabs : 85cm →　2.5m

H2O : 250 ppb → 40ppb
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Cosmic ray data

MC no absorption
peak: 2.3e6

MC 85cm absorption
peak: 1.7e6

75 %
# of photons

# of photons

75 %

# of photons
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Heat load

Additional heat load = 62 W

ΔpV = 0.2 MPa × 100 liter/hour = 55 W

→ pump is working properly
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Liquid phase purifier 
in the final detector
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Summary
Need to get rid of impurities (H2O)

High speed purification succeeded

Long absorption length achieved

This system will be attached to the final 
detector and Physics run starts in 2006


