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— Quantify the impact of QED NLO radiative corrections on observables
— Play with cuts to select elastic events and explore their effects
— Show differences between p~ and p* beams

— Show the impact of radiative corrections on the extraction of Aanaa(q?)
from pe scattering
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Introduction
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Introduction
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Simulation setups

+ Two setups have been considered for E5*™ = 150 GeV (/s ~ 0.4055 GeV)

Setup A:
- for elastic events E. > 1 GeV implies tyin < t2a = t13 < tmax

tmin = —A(s,m},m2) /s =~ —0.1429 GeV®  tmas ~ —1.021-107° GeV?
* any event generated requiring
tmin < t24 < tmaz t'mzn < t13 < tmaz

i.e. E. > 1 GeV and an effective cut on E,, - (1 — cosf,)

Setup B:
* acceptance: E. > 200 MeV 0c,0,, < 100 mrad
— no cuts: only acceptance and, to select elastic events,
— cut1: Afna7 < 0.5 mrad AOx A7 ~ mimimum distance from the elastic curve in the 0.-,, plane

— cut2: acoplanarity = |1 — (¢e — ¢p)| < 3.5 mrad

— Setup B [no cuts] > Setup A
— In setup B only angular cuts are applied, besides acceptance
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p~—-e~ angle correlation in the lab (setup B)
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p~-e~ angle correlation in the lab (setup B) - zoom
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¢, -b.- angle correlation (setup B)
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Photon energy in the center of mass, incoming .~
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- a peak at large photon energy is present with no cuts
« it is cut off by applying cuts
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Photon energy in the center of mass, incoming .~
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Photon energy in the lab, incoming p™
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Cross sections

+ Any vacuum polarization effect is switched off, to quantify only NLO photonic RCs

Setup A:
— pTlLO = 245.04 ub
— u NLO = 241.49ub (—1.45%)
— wutNLO = 24221 pb (—1.15%)
Setup B:
—  upTLO = 1265.06 ub
— u~ NLOnocuts = 1323.48 ub (+4.62%)
— - NLOcut 1 = 1179.22 ub  (—6.79%)
— u~ NLOcut2 = 1161.89 ub (—8.16%)
— up"NLOnocuts = 1325.23 ub (+4.76%)
— T NLO cut 1 = 1180.71 ub (—6.67%)
— u" NLOcut?2 = 116245 ub (—8.11%)
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Tuned comparison with independent calculation (Fael) (setup A)
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— Fael's calculation uses FKS subtraction for IR and collinear singularities

— same level of agreement on ¢;3 distribution
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0. distribution, incoming p—, setup A
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0,, distribution, incoming p—, setup A
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0. distribution, incoming =, setup B
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0,, distribution, incoming p—, setup B
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6. distribution, incoming ., setup B
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6,, distribution, incoming pt, setup B
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t24 distribution, incoming p—, setup B
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t13 distribution, incoming ., setup B
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ta4 distribution, incoming p ™, setup B
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t13 distribution, incoming u™t, setup B
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Signal on ¢, and 6,, distributions, incoming p—, setup B
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— without cuts, NLO RCs destroy the sensitivity to Aasaa(g?) on 6. distribution
— ¢, distribution is much more robust under RCs and applied cuts
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Signal on 6. and 6, distributions, incoming ut, setup B
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— without cuts, NLO RCs destroy the sensitivity to Aasaa(g?) on 6. distribution
— ¢, distribution is much more robust under RCs and applied cuts
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Conclusions

* The outgoing muon angle seems to be the best observable where to
measure Aayqq(q?) in ue scattering

— a NLO MC generator has been developed
* it allows to study the impact and size of RCs
* it allows to optimize cuts when extra radiation is emitted

* it allows to study sensitivity of the observables to Aay.q(¢?) and
stability under inclusion of RCs and/or cuts

— it's a first step towards the inclusion of higher-order RCs and increasing
theoretical accuracy
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