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Elementary Particle Physics in 2011

o | HC starts...
e A hint for Higgs
e but not conclusive yet!
* No sign of new physics beyond the Standard Model

* Neutrinos
e A hint for neutrino mixing parameter of large 62 from T2K and

Double Chooz (and Minos)
e pbut not conclusive yet!



Elementary Particle Physics in 2012

¢ \Wish some impacts from LHC
¢ \Wish some impacts from Neutrino experiments

¢ \Wish some impact realized in rare processes such as in flavor
physics.

2012 could be an exciting time
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What is Lepton Flavor Violation of Charged
Leptons (cLFV) ?




What is Lepton Flavor Violation of Charged
Leptons (cLFV) ?

LFV of neutrinos Is confirmed.

LFV of charged leptons (cLFV) has not been observed.



Charged Lepton Flavor Violation with Muons
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Charged Lepton Flavor Violation with Muons




A new CLFV process in a muonic atom




A new CLFV process in a muonic atom

* y*—e*e*e Is hard to detect since it is a 3-body decay and the
spectrum fraction to be measured is limited



A new CLFV process in a muonic atom

e yt—e*ete” is hard to detect since it is a 3-body decay and the
spectrum fraction to be measured is limited

e A muonium CLFV decay such as pte-—etet is a 2-body decay
having a larger phase space, but the overwrap of y* and e is small.



A new CLFV process in a muonic atom

e yt—e*ete” is hard to detect since it is a 3-body decay and the
spectrum fraction to be measured is limited

e A muonium CLFV decay such as pyte —etet is a 2-body decay
having a larger phase space, but the overwrap of y* and e is small.

how to improve the overwrap of yand e 7




U "+ e —e + e In a Muonic Atom

1s state In a muonic atom




U "+ e —e + e In a Muonic Atom

1s state In a muonic atom

The overwrap between py- and e is proportional to Z3.
For example, Z=82 (Pb), the overwrap increases by a factor
of 5x10°.over the muonium. The rate is 10" to 1018,



Lagrangian and Diagram
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Saturated Branching Ratios
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Summary and Outlook

® This process has good features.
e two charged particles (electrons) in the final state.
e both may have 52 MeV
¢ both may be back-to-back in the same time.
e This process may not be the first one to search for CLFV.
e This would be useful to pin down the physics of CLFV, together
with other processes.



your presentations

Wish you make your best
or
N the whole today.




