(Theory for) Charged lepton flavour violation

searching for indirect signals of new physics
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. New, theory proposal

. Aim: develop France-Japan collaborations in theoretical calculations of CLFV

e current project: calculations of spin-dependent ;1 — e conversion Cir‘é”anohfggvgzsgg;
uno .
e hope that other interested theorists will join



Spin-dependent p1 — e conversion (on Aluminium)
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e previously calculated for V,.S nucleon currents, which sum coherently across
nucleus (“Spin Independent” = A? enhancement) Kitano, Koike, Okada
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e We want to consider axial and tensor nucleon operators at exptal scale:
OXy = @ Pru)(NvarsN) ,  OFy = (€0*?Pyp)(NoagN) .
(not previously studied). Couple to the spin of the nucleon.
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e So start at myy with A, T quark operators: (ev*Py ) (GYav5q) , (€0’ Py 1) (qoasq)
Three contributions to —e conv.

1. contribute to spin-dependent conversion rate
2. loop contributions to spin-indep rate: A -V and T — S Haisch. Kahlhoefer

3. finite momentum transfer contribution to the spin-indep rate from the tensor
Fitzpatrick,Haxton,etal
CirelliEtal



Summary of our Results and Prospects Cirigliano,Davidson, Kuno
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e Start at myy wit , 1 quark operators: (ev“Pyu)(qvav5q) , (€0 Pypu)(qoasq)
Three contributions to —e conv.

1. contribute to spin-dependent conversion rate

_ . . . EngelRTO KlosMGS
nuclear matrix elements for SD dark matter detection with mica bty s

SD 1 — e conversion rate smaller than Sl rate (no A? enhancement)
depends on different operator coefficients
2. loop contributions to spin-indep rate: A -V and T — S
QED loop effect, largest contribution of tensor, axial operators to u — e.
3. finite momentum transfer contribution of tensor to spin-indep rate
Mg ~ Am, /myMgp , comparable to SD contribution.

To do: study whether one can identify models/combinations of operator +
coefficients, by changing targets?
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Budget

1 french visit to Japan, 10 days: 10004-10*(150 euros) = 2500 euros from IN2P3

1 japanese visit to France, 10 days: 10*(15kYen) = 150 kYen from KEK
(additionally request 100 kYen from Osaka U)



Include QED loops between my; <+ m,

Cr(uou)(€o Py 1) 647¢log - Cr (uu)(ePyp)

ACS m7-> %CT(mw>
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Including the loop effects...

Recall ACg" ~ 1/7CH" from RG mixing,
then (p|au|p) ~ 10{p|uculp) , so C% 2 CF’, and

BR(uAl — eAl)gr ~ 0.33(27)%[.03C4" + 2044 |?

(A = 27 for Al)
(Recall that the BRgp induced directly was BR(uAl — eAl)sp ~ 0.1|CY" + 26’%“|2)

(103%) for u,d tensor

= loop effects change BR(uAl — eAl) by { g(few) for axcial



