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Motivation: Lepton decays as...

. a SM process

® (G is measured through the muon decay

® 3.50 discrepancy between BaBar measurement of
T — evvy and branching ratio calculation 7

* Radiative (i — eviry) and rare (u — evivete™) decays are
important backgrounds to searches for LFV
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. a SM process

® (G is measured through the muon decay

® 3.50 discrepancy between BaBar measurement of
T — evvy and branching ratio calculation 7

* Radiative (i — eviry) and rare (u — evivete™) decays are
important backgrounds to searches for LFV

. a clean QED toy process to study
¢ Efficient ways of IR subtraction
® Regularisation scheme dependencies

* ~° schemes
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The radiative decay

® 4-Fermi interaction, fierzed at the Lagrangian

L= Lqep + i;/ng—A(% e) - jv—a(Vy, ve)
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The radiative decay

® 4-Fermi interaction, fierzed at the Lagrangian

Gr

L = Lqep + ﬁjV—A(% e) - jv—a(Vu,ve)
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The radiative decay

® 4-Fermi interaction, fierzed at the Lagrangian

L = Lqep + ?/ng—A(% e) - jv—a(Vu,ve)

® GoSam or FeynArts 777 — FKS subtraction (7 — VEGAS 7

® Can create arbitrary distribution with arbitrary cuts
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Invisible energy spectrum at MEG

¢ Using theorist's MEG cuts
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T — eviy decay at BaBar

e 3.50 discrepancy between BaBar measurement and
branching ratio NLO calculation 7

e Unlikely due to large logarithms or uncomputed higher
order corrections
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T — eviy decay at BaBar

e 3.50 discrepancy between BaBar measurement and
branching ratio NLO calculation 7

e Unlikely due to large logarithms or uncomputed higher
order corrections

Proposal:

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

¢ Correct fiducial acceptance by simulating full cuts of
boosted system

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

= Fully differential NLO corrections are very important!
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The rare decay

4Born + 401-100p + 20real diagrams up to pentagons
® Use same approach (GoSam, FKS, VEGAS)

Good parametrisation of phase space very important
Mu3e cuts E,+ > 10MeV, |cos <(p,=, P,)| < 0.8
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Conclusion

e First fully differential and polarised NLO prediction for
MEG and Mu3e
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Conclusion

e First fully differential and polarised NLO prediction for
MEG and Mu3e
¢ Corrections without cuts O(0.5%) but can get as large as
O(10%)
= gives hope for small NNLO
® Proposal for resolution of discrepancy in radiative 7 decay
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