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Distinguishing muon LFV effective couplings using
µ−+ e− → e−+ e−
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A search for µ−e− → e−e−process in a muonic atom is one of the promising probe for charged
lepton flavor violation (CLFV). In this work, we investigate an asymmetry of the emitted electrons
when the initial muon bound by the nucleus is polarized.
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µ−+ e− → e−+ e− Joe Sato

The charged lepton flavor violation (CLFV) is one of good probes to constrain the physics
models at high-energy [1]. Especially, the CLFV processes with muon have been experimentally re-
stricted thanks to high intensity muon beam: e.g. Br (µ+ → e+γ)< 4.2×10−13[2], Br (µ+ → e+e+e−)<
1.0×10−12[3], and Br (µ−Au → e−Au)< 7×10−13[4].

As a new prove of the muonic CLFV, the search for the µ−e− → e−e−transition in a muonic
atom was proposed by Ref. [5]. In our recent work[6, 7], we performed careful calculation for the
rate of µ−e− → e−e−in a muonic atom. In this paper, we focus on the µ−e− → e−e−search with a
muon polarized in a muonic atom to extract the chiral property of the CLFV interaction,

LCLFV =Lphoto +Lcontact, (1)

Lphoto =− 4GF√
2

mµ [AReLσ µν µR +ALeRσ µν µL]Fµν +[H.c.], (2)

Lcontact =− 4GF√
2
[g1(eLµR)(eLeR)+g2(eRµL)(eReL)

+g3(eRγµ µR)(eRγµeR)+g4(eLγµ µL)(eLγµeL)

+g5(eRγµ µR)(eLγµeL)+g6(eLγµ µL)(eRγµeR)]+ [H.c.], (3)

Detailed analysis will appear soon[8]
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