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Setup | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

SETUP:
e LO QCD - no QCD corrections

o Initial-State-Radiation (ISR) and Initial-Final-Interference (IFI) QED effects — no WEAK and
Final-State-Radiation (FSR) effects

o Photon-induced (PIl) processes with initial photon in protons (qv and ) at tree-level
o NNPDF31 nlo as 0118 luxged (lux QED) PDF-function

o G, EW-scheme: Born ~ a2(G,), Virt, Subt (DIS), Soft-, Hard-Brem ~ aga?(G,)
(a0=1/137.0360,0(G,,)=1/132.2332)

o Fixed-width scheme: prop(s, Mz) =1/(s — [M% — iMzwz])
o physical parameters are from the hep-ph:1606.02330
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Setup | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

CUTS and OBSERVABLES:
@ cuts options:
o TV - the total volume: 66 GeV < Myt < 116 GeV (66-80,80-102,102-116);
o FV - the fiducial volume: 66 GeV < m _ < 116 GeV (66-80,80-102,102-116) and p; > 25
GeV and |n;| < 2.5;
o observables:
e o(LO) — LO cross-section (pb),
6(QED) = o(QED)/o(LO) - relative contribution;
o App(LO) — asymmetry,
AA[QED]=[Ar5(LO4+QED)-Apg(LO)] — difference of asymmetries,
where
Arp(LO+QED) = (F-B)/(F+B),
F=Jesor>0 o(LO + QED) d cos ¢’,
B = fcosg,<0 o(LO + QED) d cos ¢’,
0’ — the lepton polar angle in the Collins-Soper reference frame (see, e.g.
https://arxiv.org/abs/1606.00689)

ptp
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Photons: emitted and induced | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

Integrated cross-section o (pb) and § = o(QED) /o (LO) (%)
in green — the numbers from the report of F. Piccinini on Dec 12, 2018

[ o(LO) T o(ISR) [ 8(IFT) [ 0(a) [ é(v)
[66-116]
TV | 952.63(1) | 0.367(1) | 0.019(1) -0.076(1) | 0.450(1)
953.32(2) | 0.368(5) | -0.001(12)
FV | 456.49(2) | 0.290(1) | -0.0004(1) | -0.074(1) | 0.086(1)
456.47(2) | 0.278(9) | -0.00013(18)
[66-80]

TV [ 31.971(2) | 0.419(1) | 0.102(1) ~1.055(3) | 6.887(1)
FV | 12.507(1) | 0.287(2) | -0.017(1) 1.127(1) | 1.352(1)
[60-102]

TV [ 901.46(1) | 0.365(1) | 0.025(1) ~0.034(1) | 0.175(1)

902.11(2) | 0.365(4) | 0.02(1)
FV | 433.86(1) | 0.289(1) | 0.005(1) -0.035(1) | 0.037(1)
433.84(2) | 0.281(9) | -0.00015(22)
[102-116]
TV [ 19.109(1) | 0.383(1) | -0.412(1) ~0.388(3) | 2.605(1)
FV | 10.036(1) | 0.321(2) | -0.212(1) -0.424(1) | 0.599(1)
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Photons: emitted and induced | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

The ratio R = 0(QED)/o(LO) distribution on m,, ,— =[66-116] GeV

[6(QED)/o(LO)], NNPDF lux QED, TV [6(QED)/o(LO)], NNPDF lux QED, FV
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Photons: emitted and induced | MCSANC for QED(ISR,IFI) pp — @ 8 TeV

The ratio 2 = 0(QED)/o(LO) distribution on m,, ,— =[80-102] GeV
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Photons: emitted and induced | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

Integrated App(LO) and difference AA[QED]=[Arp(LO+QED)-Arp(LO)]
in green — the numbers from the report of F. Piccinini on Dec 12, 2018

[ Aps(LO) [ AA[ISR] [ AA[IF] [ AA[] [ AA[A]
66-116
TV | 0.03998(1) | -0.00004(1) [—0.000]26(1) 0.00002(1) | -0.00018(1)
0.03986(2) | -0.00001(3)
FV | 0.01813(1) | 0.00002(1) | -0.00006(1) | 0.00000(1) | -0.00002(1)
0.01815(3) | 0

[66-80]
TV [ -0.20465(6) | -0.00019(6) | -0.00076(6) | -0.00181(7) | 0.01319(5)
FV | -0.06969(3) | 0.00000(4) | -0.00017(3) | -0.00073(3) | 0.00093(3)
[80-102]
TV | 0.04496(1) | -0.00004(1) | -0.00018(1) | -0.00000(1) | -0.00008(1)
0.04481(2) | 0
FV | 0.01891(1) | -0.00003(1) | -0.00004(1) | -0.00000(1) | -0.00000(1)
0.01895(3) | -0.00080(6)

102-116]
TV [ 0.21388(6) | 0.00015(7) | -0.00215(6) | 0.00087(7) | -0.00544(6)
FV | 0.09327(4) | 0.00004(4) | -0.00064(4) | 0.00033(4) | -0.00055(4)
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Photons: emitted and induced | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

Distribution of difference [App(LO+QED)-App(LO)] on m, 1, =[66-116] GeV
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Photons: emitted and induced | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

Distribution of difference [App(LO+QED)-App(LO)] on m, 1, - =[80-102] GeV
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Summary | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

SUMMARY:
near the Z-pole — in the central lepton invariant-mass region [80-102] GeV

TV FV

cross-section

ISR  0.4% 0.3%
IF1 0.025% 0.005%
qy -0.034% -0.035%
¥y 0.175% 0.037%

AFB asymmetry

ISR -0.09% -0.16%
IFI -0.4% -0.21%
qy ~ 0% ~ 0%
vy o -0.2% ~ 0%

LHC EW Pr sub-group meeting, CERN, March 13, 2019



Summary | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

ADDITIONAL SLIDES
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@ 8 TeV

mmary | MCSANC for QED(ISR,IFI) pp —

The ratio R = 0(QED)/o(LO) distribution on m,,; , - =[66-80] GeV
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@ 8 TeV

mmary [ Mcsanc

QED(ISR,IFI) pp — 1

The ratio R = 0(QED) /o (LO) distribution on m, 4, - =[102-116] GeV
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Summary | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

Distribution of difference [Apg(LO+QED)-Arg(LO)] on m
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Summary | MCSANC for QED(ISR,IFI) pp — ptp— @ 8 Tev

Distribution of difference [Arp(LO+QED)-App(LO)] on m 1, =[102-116] GeV
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