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Status of the Muon g-2
Confusing situation:

• SM 2020 prediction (pink band, HVP 
based on e+e- data) in significant 
tension (> 5) with BNL and FNAL

• SM 2025 (blue band, HVP from lattice 
QCD) shifted much closer to 
experimental value

• Test of HVP in progress from e+e- data, 
lattice, tau and in future from MUonE

• In preparation a measurement of the 
muon g-2 with a different technique at 
JPARC: 
• Systematic uncertainty at the 

same level of FNAL Muon g-2
• Important cross check of the 

“storage ring method”  BNL/FNAL
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Injection of an ultra-cold, low-energy, muon beam into a small, highly uniform magnet

Muon g-2/EDM experiment at JPARC
J-PARC MLF

G. Venanzoni - g-2/EDM@J-PARC  EPS Marseille – 10/7/2025 
3



What makes them different?
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Fermilab (BNL) muon g-2 experiment(s)

• Electric focusing (vertical confinement)

• Magic momentum γ= 29.3 (p = 3.1 GeV/c)

• 14 m ring diameter (B= 1. 45T)
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aμ can be extracted by precisely measuring B and ω.

J-PARC muon g-2/EDM experiment

• No electric field (E=0)

• 300 MeV/c momentum

• 0.66 m ring diameter (B = 3 T)

-Different systematics

-Simultaneous measurement of g-2/EDM
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At Fermilab Τ𝜎𝑝 𝑝~0.2% 
(~1% before entering the ring)
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Ultra-cold Muons
• Surface +

• Stop in (laser ablated surface) Aerogel
• Diffuse Muonium (+e-) atoms into vacuum
• Ionize 

• 1S → 2P→unbound
• Max Polarization 50%

• Accelerate
• E field, RFQ, linear structures
• E= 212 MeV (p= 300 MeV/c)
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Muon linac ( Ek =5.6 keV → 212 MeV) 
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• 3D spiral injection scheme is 

adopted for muon injection into 

the storage magnet.

• Injection radial magnetic field 

decreases pitch angle from 440 

mrad (injection) to 40 mrad (after 

the first three turns)

• A kicker radial pulse (kicker coils 

inside the solenoid) reduces the 

pitch angle to ~0 

• Main (Axial) field in the storage 

region B= 3 T

Injection region
(0.4< z < 1.1 m)

storage region
( |z| < 5cm;  31.8 cm <r <34.8 cm)

Kicker field
(5< |z| < 40cm)
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Average uniformity  <=+- 50 ppb 
(local uniformity <1ppm)

MRI-type magnet  B=3T, d=66 cm

Storing region confinded in |z| < 5 cm;  32 <r < 35 cm
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• 40 modules (vanes) each 
200mm (90-290 mm, 
radial) x 400mm (axial)

• Each vane consists of 16 
Si sensors (10x 10 cm2, 
320 m thickness).

• Two-dimensional hit 
position is reconstructed 
from orthogonally 
arranged silicon strip 
sensor (512 strips with 
190 μm pitch)

• Readout ASIC w/ 5nsec 
sampling rate.

200<pe<275 MeV/c
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40 cm

Postron tracking detector



t= 6.6 ust 64.4 us
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Completed
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(2024)

Phys. Rev. Lett. 134, 245001 http://arxiv.org/abs/2410.11367v1 

Acceleration from termal  
energy to 100 keV by RF 
system
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http://arxiv.org/abs/2410.11367v1


(2024)
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Beyond 450 ppb statistical error?

1. Increase in muon polarization (currently 50%)
2. More efficient muonium production target (currently 3.4x10-3)
3. Increase the muon momentum (currently 300 MeV/c)

Studies are in progress….
Optical pumping with train of laser pulse Higher momentum beam (needs higher B-field) 
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Conclusions
• New muon g-2 result from Fermilab reached impressive 127 ppb accuracy

• Confirms consistency with previous results (inc. BNL)
• Excellent agreement with new SM 2025 calculation

• Theory in progress however tensions in the hadronic sector
• Importance to check Fermilab/BNL result (“storage ring”) with an alternative 

method
• Muon g-2/EDM experiments at J-PARC aims to measure muon g-2/EDM by 

utilizing low emittance muon beam stored in a compact region with a highly 
uniform B-field.
• Same systematic error as Fermilab; statistical error 450 ppb (with room for 

improvement) 
• Muon EDM sensitivity at 1.5×10-21e・cm (stat.)

• Commissioning of the experiment around 2030
• Demonstrated muon cooling/acceleration for the first time in the world
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THANKS!
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BACKUP
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BACKUP
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Eff Tot = 1.3 x 10-5 per produced muon 
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0.0381

𝑁
=

0.0381

1.5∗10^11
=100ppb

FNAL

0.362

𝑁
=

0.362

5.7∗10^11
=480ppb

J-PARC

Comparison of the statistical sensitivity: back of the 
envelope calculation

Tg-2 = 4.4 us Tg-2 = 2.2 us
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