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All started with Mibe visit in Liverpool  in 
October 2024
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An interesting observation…possibility to reach O(100ppb) 
by increasing the momentum to 450-600 MeV

https://indico.ph.liv.ac.uk/event/1764/contributions/8713/attachments/3957/5595/visita_mibe.pdf 

GV – Muon meeting 7/10/2024
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https://indico.ph.liv.ac.uk/event/1764/contributions/8713/attachments/3957/5595/visita_mibe.pdf


Soon confirmed by Mibe
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120 ppb

450  ppb



Work on three pillars and ongoing UK-JPARC 
collaboration with monthly meetings

• (Higher) Laser muon polarization 
(50% → ?) 

• Higher magnetic field (3 → 6 T)
• High RF cavity (17 → O(30) MeV/m)

Jparc- Liverpool Monthly meetings 

https://indico.ph.liv.ac.uk/category/12/ 
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Laser muon polarization
• Ongoing work of Jonathan and Italian laser expert colleagues (A. 

Fioretti, C. Ferrari, C. Gabbanini) + JPARC colleagues
• Jonathan at JPARC these days
• Learning curve phase
• Challenging to achieve higher (> 50%) polarization
• EPSRC-JST funding application

Work in progress…
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Higher magnetic field (3 → 6 T)
• Few companies contacted
• Reply from ASG 
(www.asgsuperconductors.com) 

•  

•

• www.asgsuperconductors.com

•  

> 40years experience on on SC and MRI 
magnets with close collaboration with 
research institutes and laboratories 
(CERN, Fermilab, etc…) 

R. Marabotto (ASG) 
https://indico.ph.liv.ac.uk/event/1890/sessions/1322/attachments/4229/5966/ASG%20Superconductors%2005%2003%202025.pdf 
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http://www.asgsuperconductors.com/
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Higher magnetic field feasibility study (R. 
Marabotto, ASG)

R. Marabotto 

https://indico.ph.liv.ac.uk/event/1890/sessions/1322/attachments/4229/5966/ASG%20Superconductors%2005%2003%202025.pdf 

Phase 1 Phase 2

• 6 months study
• O(70kE) cost
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High gradient RF cavities (17 → O(30) MeV/m)
• In principle doable (Tsutomu suggests not to use SC cavities)
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High gradient RF cavities: expertise at 
Liverpool/Daresbury (Cockcroft Institute)
 

“Professor Welsch’s QUASAR Group at the Cockcroft Institute has extensive expertise 
in beam diagnostics, accelerator design and optimization, and advanced RF 
technology, making them well-positioned to contribute to the design of high-
gradient cavities for a higher-precision g-2 experiment in Japan. Given the need to 
increase the muon momentum beyond 300 MeV, achieving higher acceleration 
gradients, beyond the current 17 MeV/m, will be an important challenge, and the 
QUASAR Group’s capabilities in high-gradient RF structures, beam dynamics 
simulations, and experimental validation makes them well-placed to contribute. 
They routinely collaborate with other RF specialists within the Cockcroft Institute 
(including engineers specialized in normal-conducting high-power RF cavities). If 
funding is secured, the QUASAR Group could therefore contribute through 
simulation studies, diagnostics development, design and testing of novel cavity 
designs to support this ambitious goal.”

From Carsten Welsch
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Outlook
• 6-12 months time to decide on the higher energy option
• As first step a feasibility study of the magnet with time and costs (→ 

proposal from ASG)
• In parallel: higher gradient E field RF and laser muon polarization
• Remind on possible sensitivity:

• 450 MeV with 50%  (75%) polarization → 200 (135) ppb statistical error
• 600 MeV with 50% (75%) polarization → ~120 (80) ppb statistical error

• Competitive with Fermilab g-2 experiment (!)
• Physics/infrastructure constraints can be showstoppers (!)
• Look for funds/grants, collaboration
• Possible one PhD student from October
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Next meetings:

• 19/3/2025: JPARC g-2 CB meeting. Presentation of Liverpool 
proposal to join g-2@JPARC experiment

• 24/3-25/3: Meeting in Shangai (discussion focused on 
current/new collaborations on g-2, MUonE, and possible other
experiments)

• 7/4/25: (Monthly) Meeting Liverpool – JPARC 
• 25/6-27/6: JPARC g-2 Collaboration meeting. Plan to attend it in 

person

If you are interested to join this activity please let me know…
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Shangai workshop

Remote sessions: Monday 24/3:
• 7:40am UK time (8:40am CET): MUonE
• 9:20am UK time (10:20am CET): g-2
Tuesday  25/3: 9:00 am UK time (10 am CET): MUonE longer plans
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