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Fundamental physics with 
RISP/project-X/J-PARC
• Lepton flavor violation (LFV)
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• Atomic parity violation (not today, I think)

- Muon-Atom to electron-Atom conversion (mu2e, COMET)

- g-2/EDM of muons
- mu to eee
- muonium-antimuonium oscillation

(- muon+ lifetime measurement)
- muonium-antimuon hyperfine splitting, Lamb shift

main 
focus 
today
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Location of RISP
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Location of RISP
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Mu to e conversion
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Signature

•  Mono-energetic 
electron 
! 105MeV for Al target 

Hyunsu Lee (Ewha Womans Univ)
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Mu to e conversion
Fermilab program

- mu2e
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J-PARC program

- COMET, DeeMe

sensitivity of BR~10-14 

in a timely manner
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Mu to e conversion
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Y. Kuno (Osaka U)
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DeeMe
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M. Aoki (Osaka Univ)
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DeeMe
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M. Aoki (Osaka Univ)



Eunil Won, Physics Department, Korea University2013 Feb. @ Fermilab

DeeMe
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M. Aoki (Osaka Univ)
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M. Aoki (Osaka Univ)
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g-2/EDM of muons
Fermilab program

- g-2
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J-PARC program

- g-2/EDM
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muon g-2/EDM measurements 
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In uniform magnetic field, muon spin rotates ahead of 

momentum due to g-2 = 0 

 

aµ (= (g-2)/2 ) is deduced from this residual rotation 

(precession). In general, spin also rotates due to Beff = !"E 

and EDM. 
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BNL E821 approach 
!=30 (P=3 GeV/c) 

J-PARC approach 
 E = 0 at any ! 

Proposed at J-PARC with 

0.1ppm precision  

general form of spin precession vector: 

Continuation at FNAL with 

0.1ppm precision 

T. Mibe (KEK)
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K. Shimomura (KEK)

J-PARC strategy
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Mu->eee

•  Advances in detector technique 
! High rate/ high precision 

•  High muon rate (Plan to upgrade PSI Beam line)!109 
muon stops/s 

•  Less background compared with mu->e gamma 
•  Complement with the other LFV experiments

Hyunsu Lee (Ewha Womans Univ)
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Signal & background

•  Background 
!  Irreducible 

" Well separated with signals (need good tracking & timing) 
! Accidental 

" Electron charge from muon(+) should be positive 
" So, relatively small contribution compared with mu->e gamma 

Hyunsu Lee (Ewha Womans Univ)
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Background

•  Good energy (momentum) resolutions are essential

Hyunsu Lee (Ewha Womans Univ)



Eunil Won, Physics Department, Korea University2013 Feb. @ Fermilab

 Conceptional Design 
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Hyunsu Lee (Ewha Womans Univ)
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Hyunsu Lee (Ewha Womans Univ)

Estimated Cost

•  Phase I use current PSI muon beam line (2014-2017) 
! 2*108 muon stops/s 
! 1year operation ~ 10-15 

•  Phase II need upgrade of PSI muon beam line (>2017) 
! 109 muon stops/s 
! 1 year operation ~10-16 
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Hyunsu Lee (Ewha Womans Univ)
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Hyunsu Lee (Ewha Womans Univ)
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Hyunsu Lee (Ewha Womans Univ)
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Hyunsu Lee (Ewha Womans Univ)
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Discussion Items
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1) Plans on muSR in Korea

2) Fundamental physics experiments w/ muons at 
home or at foreign country
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Domestic Program
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- We think of a design that can be competitive to

µ → eee or muonium oscillation experiments

We feel that g-2, mu2e,                might be tough.µ → eγ

Lamb shift/Hyperfine structure/muon+ lifetime are other potential considerations (?)

We may end up with similar beam line as for the muSR experiment
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Foreign Program?
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My personal view
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Fermilab muon 
programs

J-PARC muon 
programs

RISP muon 
programs

Construction of 
domestic muon 

programs

Significant 
contribution to 
foreign muon 

programs

  A LFV experiment and
  muSR facility @ RISP

- Utilize the rare isotope accelerator (RISP) in Korea to carry 
out muon physics
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Comments
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- EW visited J-PARC on Jan. 30 2013
Meeting w/ Yasuhiro Miyake (J-PARC MLF Muon section 
leader) and KEK folks

 We discussed a possibility of a workshop
 - Sometime in April/May(?) @ RISP/J-PARC?
 - Will inform you in case you are interested in


