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... for muons

°* MEG, Mu3e, MUonE, MUSE etc. need to understand
relevant (background) SM processes very precisely

® naive estimate: for each order, o ~ 1/137.
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... for muons

°* MEG, Mu3e, MUonE, MUSE etc. need to understand
relevant (background) SM processes very precisely

® naive estimate: for each order, o ~ 1/137.
L2
* more realistic estimate: for each order, a’log’ s ~ 1/12
m

= minimal requirement:
® NLO for u — eviry, u — eviee (PiBeta, MEG, Mu3e)

* NNLO for s — evi (TWIST, MEG,)

® at the very least NNLO for ue — pe and up — up
(MUonE, MUSE)
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U —r evy + -y
and

U — evy + ete

[Pruna, Signer, YU 16, Pruna, Signer, YU 17, YU 17]
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PiBeta branching ratio

E, > 10MeV and 0 > 30°

* Our prediction Bpsy = (4.26 — 0.04x10) - 1072 agrees
perfectly with [Fael, Mercolli, Passera 2015]
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PiBeta branching ratio

E, > 10MeV and 0 > 30°

* Our prediction Bpsy = (4.26 — 0.04x1,0) - 1072 agrees
perfectly with [Fael, Mercolli, Passera 2015]

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

theo

2012: By, = 4.37(4) - 1073 (cf. BIY

theo

=4.34-1073)
* assuming m. = 0: Bpe " = (4.351,0 + 0.06x10) - 1073
© 370 - ~1lo

= details matter!!

Yannick Ulrich, 20.05.19 - p.5/14




(I Universitiit
\a Zirich™

=D global comparison: B(10 MeV)

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

Bpsy(10 MeV)
Bpsuy(exp. cuts)

B(10MeV) = Bexp(exp. cuts)

€
® emeg ~2-10%, 5~ 3
* combined experimental B(10MeV) = 1.27(1) - 102
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invisible energy spectrum MEG

exactly one photon E., > 40MeV in the detector. Byp ~ 4.2 -10~'?
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=

invisible spectrum Mu3e

assuming E > 10MeV and geometry cuts. BB, 3. ~ 1072
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u —r evy

[Engel, Gnendiger, Signer, YU 18, Banerjee, Engel, Signer, YU soon]
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example: Majoron searches in MEG

Majoron with m; ~ 0, B, e ~ 2 X 1073
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example: Majoron searches in MEG

Majoron with m; ~ 0, B, e ~ 2 X 1073
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up — pp scattering

® leptonic NNLO done [Bucoveanu, Spiesberger 18]

® second calculation using new methods in progress [Banerjee,
Engel, Signer, YU soon-ish]

® hadronic correction = someone else’s problem
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NNLO p e scattering

® recent proposal to measure a
scattering

ZILO with e

—  LTP Colloquium Graziano Venanzoni
28t March

® requires theoretical uncertainties below
1075 = at least NNLO (electronic
contribution almost done)
2
° O(a3log® 75) > 1075
m
® NNLO not enough = resummation and
exploratory N3LO studies
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conclusion

details matter!

® 1 — evvy and pu — eviee at NLO
® input into PiBeta reanalysis = current best value
e 11— evv at NNLO: large corrections at the endpoints

* pe — pe and up — pup at NNLO: ongoing
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