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• Neutrino oscillation was observed by experiments.

• Charged Lepton Flavor Violation (CLFV) is heavily suppressed in the current 

Standard Model of particle physics with neutrino oscillation.

• BR(μ→e) ~ 10-54 considering the neutrino oscillation

ØToo small t0 be observed

• Sizable Branching ratio predicted by theoretical models beyond SM

• Observation of CLFV is the clear evidence of the new physics

• Current upper limits

• BR($%Ti → )%Ti)<4.6×10%23 (TRIUMF: 1988)

• BR($%Ti → )%Ti)<4.3×10%23 (SINDRUM-II: 1993)

• BR($%Au → )%Au)<7×10%28 (SINDRUM-II: 2011)
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Start with Carbon target
• Lifetime of muonic atom ~ 2 μs
• Energy of electron from �-e conversion = 105 MeV
• Single event sensitivity (1 year = 2×10% sec)

• 1×10&'(
• 2.5×10&'+ (4 years)

signal electron is…
• single
• mono energetic
• delayed

The signal electron is identified 
by their momentum and time 
information

In case of SiC…
• 2×10&'+
• 5×10&', (4years)



Proton Beam

μ-e conversion searching experiment at J-PARC MLF H-Line
Experimental groups are working to complete H-Line with the facility group.

MLF Muon facility

H1: DeeMe 
experimental hall



• Decay In Orbit 0.015 (event/year)

• Distinguished by momentum

• prompt background <2.9×10'( (event/year)

(zero in principle)

• Distinguished by time distribution

• Delayed protons from main pulse are 
monitored by a beam loss monitor in 
RCS

• Cosmic-ray induced 

e: <0.018, ): <0.001 (event/year)

• suppressed by duty factor(= 1/20000) 
and horizontal tracking direction

• Anti-Proton Zero in principle

• beam energy(=3 GeV)

< *p production threshold
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ON

Anode wire: 1450V

Potential wire: 0V

Gas gain: O(104)

OFF

Anode wire: 1450V

Potential wire: 1450V

Gas gain: O(1)

efficiency ~98% in 

switching-ON period



• Delayed pulses have been observed when the beam 
with ~10$ electrons / pulse hit the MWPC.

• We confirmed that Freon gas (HFC-134a)  reduced 
delayed pulses.

• A beam test was performed in KURNS (Kyoto University 
Institute for Integrated Radiation and Nuclear Science) in 
July 2019.

• 15% of Freon suppressed delayed pulses.
• Slightly affected to the detection efficiency.

• Analysis is ongoing.
• We will try to use methylal gas for some reasons.

• To suppress the delayed pulses (as HFC-134a)
• To prevent growth of whiskers on wires and 

lengthen the lifetime of MWPC

HFC-134a 6%

HFC-134a 15%



extraction region in RCS
BLM

DeeMe measurement 
time window = 2μs

time spectrum of BLM hit

beam extraction timing 

DP background 
<2.9×10'( (event/year)

(3* C.L.)

Study ongoing

by Y. Shingo



Watanabe spectrum

Beamtime had been held in MLF D-line
• Performance test of spectrometer system

• DAQ test with 4 MWPCs
• Development of tracking analysis codes with real data

• DIO spectrum analysis
• Confirmation of Czarnecki C spectrum
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• 1/3 of 2017 data of DIO-C

• MC histograms are normalized by the 

number of muon of analyzed data

• Original Watanabe spectrum was not 

calculated for C

• Watanabe-O spectrum was used as C 

when  DeeMe experiment was designed 

in 2009

• Watanabe spectrum had been updated

• Watanabe and Czarnecki spectrum are 

still different
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We had a beamtime in MLF2018B period

the statistics increases 12 times.

The difference between the histograms of 

Czarnecki-C and that of Watanabe-C is expected 

to become clear.

Analysis is ongoing.






