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Introduction

 Radiative (1 — evi +7) and rare (1 — v+ et e~ ) muon
decays are a background to yt — ey and  — eeTe”
searches.

e 4-Fermi interaction, fierzed at the Lagrangian

L= Com + igjv_m, &) - jva (Vs ve)

e Calculate decays at NLO fully differentially

= Arbitrary distributions with arbitrary cuts.
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T — eviy decay at BaBar

e 3.50 discrepancy between BaBar measurement and
branching ratIO NLO Ca|Cu|atI0n [Fael, Mercolli, Passera 2015]

e Unlikely due to large logarithms or uncomputed higher
order corrections
Proposal:

e Experimental cuts are very restrictive and unfolding of
acceptance is not trivial

e Correct fiducial acceptance by simulating full cuts of
boosted system

o Effect is large! Reduces discrepancy to 1.2¢
e We do not claim that this is the full solution

= Fully differential NLO corrections are very important!
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MEG geometry

Theorist's version of the MEG detector (B = 0)

E, > 40 MeV E, > 45 MeV

No 2" photon E, > 2MeV in the detector
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dB/dFE
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Invisible energy spectrum at MEG

o Byp ~4.2.10713
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w3 branching of . — evv + 7y

e E, > 10MeV and 6 > 30°

o Our prediction Bpsy = (4.26 — 0.04n10) - 1073 agrees
perfect|y Wlth [Fael, Mercolli, Passera 2015]

* 2006: By = 4.40(9) - 1073 (cf. BE2 =4.3-107%)

o 2012: B3P, = 4.37(4) - 1073 (cf. BE”

theo

=4.34.1073)

e Assuming m, = 0: BPSU = (4.3510 + 0.06N10) - 1073
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Global comparison: B(10MeV)

Relate all data using NLO Monte Carlo to £, > 10 MeV
Compute kinematic acceptance €

Bpsy (10 MeV)
Bpsy(exp. cuts)

B(10MeV) = exp(€Xp. cuts)

€

e emEc ~ 2107,

» Combined experimental 3(10MeV) = 1.27(1) - 1072 (1o
above theory)
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Rare muon decay

® 4Born + 401-100p + 20real diagrams up
to pentagons

e Good parametrisation of phase space
very important

e Approximate Mu3e cuts
E.x > 10MeV,
|cos<t(p.+,e,)] <0.8
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Invisible energy spectrum at Mu3e

1 BNP ~ 10 2
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BSM potential in ;1 — evv + eTe”

e Very preliminary!

Alp — evv+eTe”) = E E\ E E\

= Looking for light new mediators
e Can New Physics be extracted from precise measurement
of shapes in rare muon decay?
e NNLO uncertainties are likely to be very small.
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dlog B/d cosb;

K

BSM potential in ;1 — evv + eTe”

o Distributions for the hard e¢*, soft ¢ and ¢

o K =~ 0.98 = shape very precise (small NNLO)
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Conclusion

Fully differential NLO prediction are available for both
0= lvv+vyand £ — lvo+ 171~

Radiative corrections can be extremely important when
unfolding fiducial acceptance to ‘PDG values’

There is some confusion (73, BaBar, treatment of 2"
photon)

MEG & Mu3e: Corrections are negative, normally small
(percent level) but can reach O(10%)
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