
J-PARC Muon g-2
A quick status update

• The latest CM 31 (Dec 2025): https://kds.kek.jp/event/57310/timetable/?view=standard


• INFN team has also joined the collaboration (Napoli, Pisa, Rome Tor Vergata, Trieste)  

CM30 (June 2025)
CM31 (June 2025)

https://kds.kek.jp/event/57310/timetable/?view=standard




J-PARC Muon g-2
Major test beam activities



The schedule has remained unchanged since April 2025



High Sensitivity Study 
Group (HSSG) has 
been established. 

Graziano and Tsutomu 
will lead this effort



High Sensitivity Study Group (HSSG)
Motivation
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High Sensitivity Study Group (HSSG)
Motivation

1. Higher momentum ( ): Muon acceleration (300 MeV → 600 MeV)


2. Higher B field ( 3T → 6T)


3. Improve the polarization ( ): 50% → 75% (?)


γ

P
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High Sensitivity Study Group (HSSG)

Slides by Graziano

+ Lorenzo, Saara Chikh (Master student) 

+ Shreya Pipraiya (PhD) 



Today
• Elia will talk about high energy linac design


• Saara will explain 3D injection towards 6T magnetic field


• Another item, the high polarization - there is a proposal of demonstration 
experiment by S Kamioka and Shreya will likely contribute to it


• Thank you!
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backup



J-PARC Muon /EDM experiment (E34)g − 2

Prog. Theor. Exp. Phys. 2019, 053C02
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Muon cooling

• Surface muon (3.4 MeV, large emittance)  
➜ thermal muon (0.2 eV, low emittance)

Muon LINAC

• Muon acceleration to 212 MeV

3D spiral injection

• Large kick angle within a few ns 
• Good injection efficiency 

Storage ring

• Compact storage ring 
• Tracking detector

?



J-PARC Muon /EDM experiment (E34)g − 2

Surface 
muon beam
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212 MeV



Muon cooling
the key to all the downstream differences

13

⊗
66 cm

Fermilab Muon g-2 J-PARC Muon g-2/EDM   

Muon momentum 3.09 GeV/c 300 MeV/c

Storage Field B = 1.45 T B = 3 T (Solenoidal)

Cyclotron period 149 ns 7.4 ns

Muon orbit diameter 14 m 66 cm

Focusing field Electric quadrupole E = 0, very weak magnetic
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Thermal Muon Source
• Surface muon cooling by laser ionization of muonium (Mu) to thermal muon

Surface muons Thermal muons Re-accelerated muons

Surface 
muons

Thermal 
muons

Re-
accelerated 

muons

Muon LINAC

from silica aerogel



Key issues in the thermal muon source
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• The thermal muon per injecting surface muon is low (10-3).


• What has been achieved now (10-5) is even lower


• Muonium production and laser efficiency are two key weak points

Prog. Theor. Exp. Phys. 2019, 053C02

Breakdown of efficiencies


