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ωMuon g-2 is sensitive to new physics beyond SM.

ς3.7 deviation between muon g-2 measured by BNL E821 and SM prediction.

ςTheoretical prediction is being improved by continuous efforts.

üNeed more precise/independent measurement.

ωMuon EDM is also important.

ς If non-zero EDM exists, it indicates CP violation in the lepton sector assuming 
CPT invariance.

ςCurrent exp. limit : Ὠ ρȢψ ρπ ὩɇÃÍωυϷ#Ȣ,Ȣby BNL E821.

Muon g-2 Anomaly and Search for EDM
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Anomalous precession frequency

New Approach for muon g-2 and EDM Measurements
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g-2 EDM

άaŀƎƛŎ ƳƻƳŜƴǘǳƳέ ōȅ FermilabE989
Å  ςωȢσ(ὖ σȢπωGeV/c)
Å Improvement of the BNL method
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ά½ŜǊƻ╔-ŦƛŜƭŘέ ōȅ W-PARC E34
Å Ὁ πat any (off magic )
ɀ ὖ σππMeV/c

Å New methods with different systematics
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Å Approved as one of 
priority projects in the 
future by KEK.

Å Received very positive 
repliesfrom TDR review 
committee and waiting for 
full approval from the lab.

Started to take data.



ω New muon g-2/EDM experimentat J-PARC with an entirely new method :

ςoff-magic momentum with ultra-cold muon beam.

J-PARC E34Experiment
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Ultra-slow Ⱨsource
Å Mu production
Å Laser ionization

Acceleration

Injection & storage 
& detection

J-PARC proton beam (3 GeV)

Surface Ⱨbeam

BNL                       Our goal 
g-2  :           0.54 ppm          Ą 0.1 ppm
EDM : Ȣ ▄ɇἫἵĄ ▄ɇἫἵ

ü Low emittance beam
ü Spin flip

ü Advanced injection
& storage methods

ü Good uniformity of B field
by compact storage ring

ü Large acceptance by silicon tracker

66 cm diameter

66 cm

Talk by M. Otani
in this conference.

https://indico.cern.ch/event/686555/contributions/2962504/
https://indico.cern.ch/event/686555/contributions/2962504/


J-PARC Facility (KEK/JAEA)
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Positron Tracking Detector

ω Compact storage ring gives good uniformity of B-field,

but lead to dense positron track from muon decay.

Requirements to Positron Tracking Detector

ω High position resolution and tracking efficiency

ς100-300 MeV positrons

ω High hit rate capability and early-to-late stability

ςEvent rate 1.4 MHz ς10 kHz/strip

ω Operational in 3T magnetic field and no contamination of EM field to the muon 
storage region.

ςɲ.κ. ғ м ǇǇƳ ŀƴŘ 9-field << 10 mV/cm

ω Readout synchronized with J-PARC pulsed muon beam.

ςRepetition rate : 25 Hz

ĄWe use silicon strip detectors with a vane structure.

ς40 vanes : 640 silicon strip sensors and 5120 ASICs.
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Vane Structure

ω The vane consists of 4 quarter-vanes and each quarter-vane

has 4 silicon strip sensors and 32 ASICs.

ω Two-dimensional position can be measured by two layers of

the sensors with different orientations of strips.

Ą Funded to construct a part of detector system.
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ASICs (16x2)

Cooling plates (Cu)

FPGA-based
Readout Board

4 sensors
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Strip direction


