High precision Monte Carlo tools for EW precision
measurements at hadron colliders

¢ Brookhaven

National Laboratory

Finanziato o Ministero . ’
l lluli;ldmnani

- . e dall'Unione europea % dell’'Universita
Istituto Nazionale di Fisica Nucleare - NextGeneratonEU ( o skl Wioaére

Mauro Chiesa'), Clara Lavinia Del Pio?, Fulvio Piccinini'V

(1) INFN, Sezione di Pavia
(2) Brookhaven National Laboratory

sin Ay, at hadron colliders Template fit method

Weak-mixing angle in the SM

. Measurement Theory input Result
SU(2),0U(1)y neutral gauge boson mixing ynp

gauge group parameters
e e (Z# _( cost, sinb, Wf,)
sing,,’ N os O, y, —sinb, cosb, B,

The Drell-Yan Process Is AFB(mll’ |y” | ) MC samples with different Measured value = MC sample

sensitive to the weak mixing data values of sin® 6/ which best fit the data
angle via the Z-fermion coupling .

to left and right handed fermions

g,

P Theory uncertainties in

X bins  p(%) sinzeﬁff stat exp:th PDF :MC bg eff clib other Monte Carlo tools (e.g.

. pup 241 204 83 23142138 17 17:6 30 :13 3 2 5 parametric uncertainties,
Observables like the Forward-Backward e 257 264 60 DBI71+dl 1 1835 30 1 4 5 3 truncation of perturbative

o o eg 119 14 9 22846l 0 13 413 1 12 2 . )
asymmetry defined in the Collins-Soper ch 105 14 99 23114448 18 3349 37 |14 10 16 18 expansion, modeling of non-

frame maximize the dependence on sin@/, , ! . :
P el ke (0731 816 98 23152431 10 15V8 21§ 4 6 6 perturbative effects, ...)
: ! ! become part of the total error
0
/ply,

W and Z boson masses <==mmssslp gauge-matter interaction, e.g.:

and symmetry breaking f
pattern Z, MV\,< :

3 ol 2 .
I:—sin QWwa _smHWwa )
. I R

sinf,,cos0,, cos 0,

Yy e o
: on the measurement
B g (COS 9C5>O)_G (COS 9C5<0) T ¢ CMS Collaboration, Phys. Lett. B 866 (2025) 139526
FB~—

‘\<y
D2

0(cos0.>0)+0(cosf<0) “T7 A
X

iey,( Precise theory predictions AND a robust assessment of theory

uncertainties are essential for the high-precision determination of the

weak mixing angle

The precise determination of sin ¢, is a test of the entire EWSM sin ¢, ,, measured from A, via TEMPLATE FITS
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Weak-mixing angle at high energies
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