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Muon g-2/EDM Experiments

The spin precession vector with respect to cyclotron motion in EM field
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Reaccelerated thermal muon beam is a key 
of this method.

BNL/FNAL approach
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J-PARC approach
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Magic momentum of 3.094 GeV/c is used.

Spin precession in 
cyclotron motion



Reaccelerated Thermal Muon Beam

Reaccelerated thermal muon beam

ÅStrong beam focusing by an electric field is not needed.
ĄGradient magnetic field for beam focusing

ÅFree from magic momentum of 3.094 GeV/c
Ą Lower momentum beam of 300 MeV/c
ÅCompact storage region with highly uniform magnetic field

ÅFull tracking detector for decay positrons
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Conventionalmuon beam
9ƳƛǘǘŀƴŎŜ Ϥмлллˉ ƳƳmrad

Reaccelerated thermal muon beam
9ƳƛǘǘŀƴŎŜ Ϥмˉ ƳƳmrad

Strongfocusingwith electricfield
Muon loss
Pion background

Free from any of the above
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Comparison of Experiment Parameters
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J-PARC E34

PTEP 2019 (2019), 053C02

Radius of cyclotron 
motion: 333 mm

Radius of cyclotron 
motion: 7.1 m

https://academic.oup.com/ptep/article/2019/5/053C02/5506729


J-PARC E34 Experiment
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Features
ÅLow emittance muon beam 
ÅNo strong focusing
ÅCompact storage ring
ÅFull tracking detector
Different from BNL/FNAL experiments

ɲόὥ) ~ 0.46 ppm Ą 0.1 ppm

EDM ~ 10-21 eʾcm

September 4, 2023 The Sixth Plenary Workshop of the Muon g-2 Theory Initiative

Initial goal Final goal

Positron 
detector



H-line Construction Status
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Extension Building

H2 area

After the completion of H1 area construction, construction of H2 
area has been conducted and it was recently completed.

H2 area

H1 area

The experiment will be performed at 
J-PARC MLF H-line, which is newly 
constructed.

Engineering design of extension 
building is also ongoing. 



Thermal Muon Beam
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ÅSurface muon beam from the H-line will be used as a source.

ÅMuon beam is stopped at an aerogel target, and muonium (bound state of e-ŀƴŘ ˃+) is 
produced.
ÅLaser-ablated silica aerogel is used for muonium production target.

ÅAn electron is stripped from a muonium by laser and thermal muon beam is produced.
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Double-sided laser ablation can reduce aerogel warping. 



Muonium Ionization

ÅIn the original plan, an intense 
Lyman-ʰƭŀǎŜǊ ƛǎ ǳǎŜŘ ǘƻ ƛƻƴƛȊŜ 
muoniumvia1S-2Ptransition.
ÅNew amplifier 

moduleimproved 
pulse energy.

ÅAs an alternative method, ionization scheme with 
244 nm laser is being developed collaborating with 
the muonium 1S-2S spectroscopy measurement 
experiment.
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Slow muon beam line constructed for 
Mu 1S-2S experiment in S-line



Muon Source Chamber

ÅAssembly of the muon source chamber to 
be used at the actual experiment was tested.

ÅBeam profile of ultra-slow muon from the 
chamber is being measured at J-PARC MLF.

ÅAcceleration test of ultra-slow muon with 
RFQ is planed. 

September 4, 2023 The Sixth Plenary Workshop of the Muon g-2 Theory Initiative 9



Muon Acceleration
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˜

10 m (4 structure)

˜

1.4 mL= 3.2 m

324 MHz 1296 MHz

5.6 keV
ѝ=0.01

40 MeV
0.7

thermal muons
̠Soa lens RFQ

(Radio Frequency Quadrupole)

DAW-CCL
(Disk and Washer CCL)

DLS
(Disk Loaded TW structure)

16 m (14 modules)

212 MeV
0.9

IH-DTL
(Interdigital H -mode drift tube linac)

4 MeV
0.3

0.3 MeV
0.08

~40 m

ÅThermal muon beam is accelerated to p=300 MeV/c.

ÅDifferent types of acceleration cavities are used optimized for each stage. 

Ready Fabrication completed. 
Prepared for high 
power test.

1st module was 
fabricated.

1st tube prototype 
was fabricated.

Beam parameter calculation



Acceleration Cavities

ÅFabrication of acceleration cavities progresses well.
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1st DAW module 1st DLS tube prototypeHigh power test of IH-DTL


