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Motivation: on neutral current Drell-Yan

large cross section and clean experimental
signature

detector calibration, PDFs constraining

in the high tails of p; .z and M,

distributions — irreducible background for < 10"~ experimental precision
55M searches at the LHC

. . th tate-of-art
orecision tests of EW SM at high energy Nﬁig 338 f NTO EW

— determination e.g. sin“ 0,



Motivation: on neutral current Drell-Yan

package of POWHEG-BOX-V2
NLO QCD + NLO EW + matching to QED and QCD PS

EW NLO + leading universal fermionic
h.o. corrections

1. Input parameter and renormalization
schemes

2. Handling of unstable resonance

3. Treatment of hadronic contribution to A«
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Renormalization procedure
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Renormalization procedure
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Input schemes

Chiesa, Del Pio, Piccinini, arXiv:2402.14659 [hep-ph]

Crucial for precise theoretical determinations!
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Hybrid MS scheme a(u?), szv(ﬂz)’ M,
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Scheme comparison

Cross section at LO
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Cross section at NLO
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Scheme comparison

Cross section
at NLO+ho
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Comparison with LEP1

LHC: hadronic machine LEP: leptonic machine at \/E ~ M,
Determine Seszin Collins-Soper frame Extract ngffrom pseudo-observables

with template fit
. MC codes: all schemes are “tuned
MC code: different input schemes ~ realisations” of a, Gﬂ’ M,

~ 107> agreement on x-section ~ 107* agreement on I",,7 and x-section
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Comparison with LEP1
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Comparison with LEP1

Tuning from (a, G, M)
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Outlook

* Particle physics at the next frontier at LHC and HL-LHC: high-

precision determinations of EW SM parameters from NC DY
within Z_ew-BMNNPV

 Input scheme featuring the parameter to be measured and
scheme comparison for do/dM;, and A5

+ Interfacing the code to existing tools at NNLO accuracy at the Z Thank
peak

|

+ EW corrections to DIS at future EIC and LHeC yoOu.




Back-up



Sudakov regime

Channel with d-quarks only: no PDFs dependence
— Nno large unphysical distortions at high energies

Sudakov logs
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Hybrid MS scheme a(u?), szv(ﬂz)’ M,

Erler, Ramsey-Musolf, Phys. Rev. D 72 073003, 2005 0.03
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Hybrid MS scheme a(u?), Sv%(//tz), M,

Higher order effects in running - NLO cross section
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Hybrid MS scheme a(u?), Sv%(//tz), M,

NLO effects on cross section - NLO+ho running
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Comparison with LEP1

2. Higher orders in Born Improved Approximation with a(M%) and Séff
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Comparison with LEP1

2. Higher orders in Born Improved Approximation with a(M%) and Sesz
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part 2
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Comparison with LEP1

| Observable Exp. Theor. Predictions | Average
70¢
BHM 83.91910-020
% 83.930 0053 LEPTOP
% Ly (MeV) | 83.96 0. kg 8393161 83.033
- 83.943700%2 |HOH
; 83.94170:03;
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(a(M3z), Mw|g,, Mz) | (a(M3), 821116, Mz) | ((M3z), Gy, Mz)
§,?U,NL0+HO 0.2316749 0.2315919 0.2315965
I'. LO 8.58920545 - 102 8.3203418 - 102 8.3315838 - 1072
I'. NLO+HO 8.3697741 - 1072 8.3717562 - 102 8.3717744 - 102
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Sudakov regime
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Parametric dependence on Sesz

Cross sectionin G, , s ofF > M, and o, s
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Resonances and gauge invariance
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part 2
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part 2

Treatment of A"
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Parametric dependence on s;ff

Asymmetry in G, Sesz, M,
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