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Muon anomalous magnetic moment(a ,˃ g-2)

¸ Deviation of g-factor from the predictionof Dirac equation for fermions.
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ς S̀M :  0.37 ppm [white paper]

ς èxp :  0.35 ppm [BNL+FNAL]

Electric Dipole Moment (EDM)

¸ I f  non-zero EDM exists, i t  means T-violation. Ą CP-violation

¸ Exp. upper. l imit : Ὠ ρȢψ ρπ ὩɇÃÍωυϷ#Ȣ,Ȣ by BNL E821.

Ҧ A new experiment to measure muon g-2 and EDM at J-PARC
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¸ In uniform B-field, muon spin rotates

ahead of momentum due to g-2 ґ 0.

Experimental Approaches
3

ⱷ ⱷ╪ ⱷⱢ

▄

□Ⱨ
╪Ⱨ║ ╪Ⱨ ♬

♫ ╔

╬

Ɫ
♫ ║

╔

╬

g-2 term EDM term

J-PARC E34
Simulation

a̟

momentum
spin

B

Ӓ EDM

J-PARC E34
Simulation



¸ In uniform B-field, muon spin rotates

ahead of momentum due to g-2 ґ 0.

Experimental Approaches (BNL, FNAL)
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BNL E821 & FNAL E989

Å Magic momentum

‎ ςωȢσ ὴ σȢρ'Å6Ⱦὧ

Å Weak electric focusing.
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¸ In uniform B-field, muon spin rotates

ahead of momentum due to g-2 ґ 0.

Experimental Approaches (J-PARC)
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J-PARC E34

Å No electric f ield

Å Very weak magnetic focusing
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Ą Different systematic uncertainty.

Ą Clear separation of ⱷ╪andⱷ .
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Å Magic momentum
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Reaccelerated thermal muon beam

¸ No requirement of strong beam

focusing by an electric f ield

ü Weak focusing B-f ield.

¸ Free from magic momentum of 3.094 GeV/c

ü Lower momentum beam of 300 MeV/c
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ς Full tracking detector for decay positron
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J-PARC muon g-2/EDM Experiment

Muon Beam Line

and experimental area

Thermal muon

Muon linac

Injection

Storage
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Storage

{ǳǊŦŀŎŜ ˃+

g-2    ~    0.45 ppm        Ą 0.1 ppm
EDM ~  10-21 eḱcm

Initial goal            Final goal

Positron detector



J-PARC Proton Accelerator Research Complex (J-PARC)
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Rapid Cycle 
Synchrotron

(3 GeV)

Material and Life Science
Facility (MLF)

Linac
(400 MeV)
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