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time-like data

L ® yse unitarity and analyticity of the SM
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(-1

tertium datur

use space-like data at low energies!

® collide muons against electrons

® measure scattering angles:
. and 0,

® reconstruct Aa"*(z < 0)

® apply the space-like dispersive
formula

® T

® realise the signal is O(107?)
= study background
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the mule pipeline
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a few names

® photonic and fermionic corrections

® photonic are split into three parts at NNLO:
do® = / A, M + / Ao, MY, + / d®,, 1o M),

e for each part identify gauge-invariant subsets based on lepton charges
(¢ for electron, @) for muon)
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comparison MCMULE vs MESMER

(FKS* + DIMREG) vs (slicing +m.)

e — epny @NLO with &, = w, = 1071654} (MesMER as in (Cartoni e a1 207)
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validation: massification and NTS stabilisation
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finally, results

pe — pe @NNLO

® kinematical setup mimics MUonE:
E,; =160 GeV Ecp>1GeV 0,5 > 0.3mrad

e results for different kinematical scenarios and any IR safe observable

® no mass is neglected
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S1 6. spectrum
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S1 6. spectrum
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S1 6. spectrum
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PAULSCHERRER INSTITUT

new observable

how to handle hard radiation?

® elasticity veto! — 0.9 <
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S2 6. spectrum

—Ll.

5.0

7.5

10.0
0 / mrad

12.5

15.0

17.5

20.0

M. Rocco, 01.06.23 — p.12/15




S2 6. spectrum
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let the mule trot: S1 — 6,
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zoom on trotting mule
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a mule never stops

NNLO with different external masses [2212.06481]
precision now O(107%/~*), would like to reach O(107°)

® we have started thinking about N*LO dominant corrections
— we will think more @ STRONG 2020 Theory Workstop in Zurich —5/9 June

resummation (analytic & parton shower)
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validation: £, (in)dependence for mixed corrections
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validation: £, (in)dependence for electronic corrections
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total cross sections

o/ub SKW /%
s1 $2 s1 s2
o0 106.44356 106.44356
o {f 106.99038(3)  102.86304(3) | 0.51372(3) —3.36377(3)
+ 107.41847(3)  103.18338(3) | 0.91589(3)  —3.06283(3)
o 0.00090 0.06595 0.00084 0.06411
@ {f 0.00097(1) 0.01926 0.00091(1)  0.01872
ol 0.00328(1)  —0.01768 0.00305(1)  —0.01713
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let the mule trot [2212.06481): S2 — O,
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let the mule trot [2212.06481: S1 — 0,
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