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LFV(µ−>eγ ) vs muon g-2  
Forbidden	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  very	  well	  predicted	  

BNL	  	  E821	  	  	  results	  	  	  	  	  



µ−>eγ  vs    τ−>µγ 

Color	  code	  for	  θ13	  

Correlation with ν-mixing θ13  



A signal-like event 





What	  is	  a	  µ-‐e	  Conversion	  ?	  

1s state in a muonic atom! Neutrino-less muon	  

nuclear capture 	  
(=µ-e conversion)!
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nuclear	  muon	  capture	  

muon	  decay	  in	  orbit	  
lepton	  flavors	  
changes	  by	  one	  unit	  	  

#

#
#

#



µ-‐e	  conversion	  signal	  
• Eμe	  ~	  mμ-‐Bμ	  
– Bμ:	  binding	  energy	  of	  the	  1s	  muonic	  atom	  

• Improvement	  of	  a	  muon	  
beam	  is	  possible,	  both	  in	  
purity	  (no	  pions)	  and	  in	  
intensity	  (thanks	  to	  
muon	  collider	  R&D).	  A	  
higher	  beam	  intensity	  
can	  be	  taken	  because	  of	  
no	  accidentals.	  

• PotenQal	  to	  discriminate	  
different	  models	  through	  
studying	  the	  Z	  
dependence	  

R.Kitano,	  M.Koike,	  Y.Okada	  
P.R.	  D66,	  096002(2002)	  



 Mu2e (Fermilab) vs COMET(J-Parc) 

8GeV, 20kW	

bunch-bunch spacing 1.69 µsec	

rebunching	

Extinction: 10-9	


8GeV, 50kW	

bunch-bunch spacing 1.18-1.76 µsec	

empty buckets	

Extinction: 10-9	


S-shape Solenoid	
 U-shape solenoid	


Straight Solenoid with gradient field	

Tracker and Calorimeter	


U-shape Solenoid with gradient field	

Tracker and Calorimeter	


SES: 2.5×10-17	

90% CL UL: 6×10-17	


SES: 2.6×10-17	

90% CL UL: 6×10-17	




From the B-(and tau)factories 

Babar end 2008, 531 fb-1        Belle, end June 2010 1040 fb-1 



 SuperB	  





Concluding Remarks 

•  Charged LFV can’t be accomodated in the 
SM 

•  Is an unambiguous sign of New Physics 
•  The theoretical framework looks ready  
•  Just wait a little bit for the experimental 

results! 
•  and finally: 
•  Thank you to all the speakers 
•  And…last but not least to the Organizers! 




