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AMagnetic dipole moment
Q
)
C

H o

AThe g factor is exactly 2 in tree level, but higher order terms
make g larger

Aa; = (g-2)/2 is called anomalous magnetic moment
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physics

> 3 discrepancy

A Muon g-2 is one of the most sensitive targets to explore new

- Precise experiment (BNL E821) : 0.5ppm
- Precise theoretical calculations : 0.4ppm (2011) 0.3ppm (2017)

A According to a recent theoretical calculation, the discrepancy
between experiment and SM theory is 3 . 7 Wew physics?
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New muon g-2 measurements
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A Measurement principle
0 Measure spin precession frequencyi , under
uniform magnetic field B

g-2>0

A More generally, f , under B and Efield is
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g-2 Effect of Efield EDM

Elimination of E-field effect is necessary
for precise measurements



FNAL E989 / JPARC E34

ATheir difference is the way to eliminate E-field effect.
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Improvement of the BNL method New method with different
systematics

Super-low emittance muon beam (ultra slow muon beam )
IS the key technique for the J-PARC E34 experiment




JPARCg-2 experiment (E34)
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Experimental sequence

40 ms (25 Hz)
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e* tends to be emitted in T+d spin direction



How to get a;

A — @ 0 is extracted from

the decay et time spectrum 2 offy=2 I ginB=3T)

Storage and detection
(200 MeV)
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A Muon -to-proton magnetic moment ratio is obtained from
muonium HFS measurement
17/1, =3.18334524(37) : 0.12 ppm, LAMPF measurement

- will be measured with a precision of 0.01 ppm at the MuSEUM
experiment at JPARC



JPARCg-2 experiment (E34)
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JPARC

J—PARC Japan Proton Accelerator Research Complex
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A Beam energy 3 GeV

| ABeam power 1 MW
(~500 kW at present)

Material and Llfe .
A Repetition rate 25 Hz
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J PARC muon facility

AMUSE MUon Science Establishment) in the MLF
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A S1 area is available
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beamtime experiments
H1 for DeeMe & MuSEUM
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transmission muon
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Proposed experimental site (H2)
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