Measurement and interpretations of W~ Z

cross-sections In pp collisions at \/E = 13 TeV
with the ATLAS detector Léo Boudet (LAPP, CNRS) chr

W—Z — fw/”f event selectlon

; 1 Final state e\ectrons and muons selection in three steps: w
probing the triple gauge coupling | | g5seline leptons @ Z-leptons =~ W-leptons
T(TGQ). , L oose selection, Tighter ID cut, Tighter ID and 4

« Precision measurement with leptonic ’ . p;y>5GeV pr>15GeV isolation cuts,
} decays, full Run 2 dataset (140 fo= 1. ‘ pr> 20 GeV
1 - | | | | ® Signal region: 3 baseline leptons (>1 W-lepton ana
omparison with state-of-the art " | 2 Z-leptons with SF, OS and |m,, — m;| < 10 GeV)

Monte Carlo predictions and
. I
theoretical calculations. i

' : :
® /7 control region: >4 baseline leptons
«

® ttV control region: 2 tagged b-jets

—_ =— ——— e e — e o o o . . ‘}
® Misidentified leptons: Data-driven computation of 1
7 |
Inclusive Cross- sectlen measu rement | fake factors i
[ E—— ;r ' oo : ‘
1' Slgna\ events Remove T contrlbutlon —p Electroweak W/Zjj considered as background |
| ) |
| — —
fid ‘
OWeztvet = .x EFT mte erpl retatlon
| LumlﬂOSIty *Co rreCUQn CL” ¢ _ _MCyreco | o — P O oy Neg\eCt dimension 5
Wz N [ SMEFT — << SM A”l " | |
MC,gen } r! n>5 i (I— V|O‘atlon)
RN R 1/&. AARLIASSS CARL RS ALY LA VL A * ' 02
) et 7 \\(/‘3:213Tev,140fb'1 0 I f T Gs=1eTev,1a0m] ‘ /A ‘2 — ‘ %SM ‘2 R@{% ﬂ6}+ A_l4 ‘ ﬂ6 ‘2
uee | 575 =2.6 o / uee |1.56 = 0.06 ; ° L N
//:/ ® Data /. |
% %9%I\D/IATRIXNNPDF3.1 /: ® Data ’ SM EFT Intel‘fel‘ence |
euu | 62.0 =26 ﬁ%%f NNLO QCDxEW,, euu |1.39 =0.05 '—0—£ —— MATRIX, CT18 ' \
* | B | wrorweam | | | | ® CP-conserving operators:
uun 160.7 =26 4% """ Mﬁzgléé/IDSI-IIETVGO uup 11.41 =0.04 I—Oﬁ; ..... / MATRIX, NNPDF3.1 | g p ’ q
\ . //4 S U | | Fit on diboson transverse mass m}y “ sensitive to EFT
| ' ]/; IIIIIIIIIIIIIIIIIIIIII | l |!
\ ”5|o””5|5””6Id/ml"6|5”"7|o””7|5””8|o” ”'1.|2'”'1.I3'”'1?4/ 1?5 1!6 1I7 1|8 1|9 é ¢ ’ eﬂ:eCtS in h|gh energy -ta” l
’ ol [fo] old_/ olld, |
l 0 : 0 0 0 NEK CP-violating operators:
o 4.0% uncertainty (0.8% stat. + 3.4% syst. + 1.0% lumi.) oy . SM4EFT |
| . ) | L Intertference term asymmetric for = +
- ® 2.3% uncertainty on the MATRIX prediction ﬁ .
\ 6 OCD N)I,_O . P ‘ - CP-odd variables, MC events ~
- (NNL X . B . . .
( ( ) | | generated with negative weight w
| — I —— ,
- Combined BDT score:
leferentlal Cross- sectlons measurements , [+S, 148,
‘ — — —— q Scomb — SO X N X N
e |
“ > - ATLAS - 2 2 - aAtLAs - ' ) Limits on CP-odd Wilson
‘ O 1E (s=13Tev,140f0" |, 2 N  Vs=13TeV, 140 b ] \\ o .
O = 510 - | l
2 R E _ || coefticients improved by up
T — WATRIX NNLO QODAEM,, N [ —— . .
5 10 snapazzre . S [ o wamaxanoocoew pes | to a factor 3 with respect !
% - PounegsPyiexi 18 L [z ey _ W
3 3 e | to angular observables.
1072 | FiTes:s
FEHAL = L | | — ——— ——— ————] |
> 10F - ‘ 2 _F ATLAS " e Da - ‘
\ T WEZo oves - C WEZo oves - g’m% (s =13 TeV, 140 fb" N epons - e ey |
¥ T T B \ L] 0t ;_ ?:f:;_ o or ] tztfv _; B ATLAS = QObserved 95% CI I!n. _ ‘
‘ E E 1.25 S g , % m¥VZ;6OO_GeV§ ] #-?;T.el;?\c. % _ s=13TeV, 140107 gfseea/eeg :55‘;?8' |Iil:-.+quad. —~ |
1 I<§_E g 1.1 _'""'..-.-.--_-_-_--_-_- -------- _E 10° E— I "- z,j\;;,i/zl\j;:_:ee\\//; —g' i W=Z | Expected 95% ClI lin.+quad. ) '
2 S l//mlmm/ oo . 1 | 102;— - §m¥VZ>6006ev = i _ - _ |
‘ o 9 C - | = : = C
g g oot - | B | e ’
I ¥ _ : x ) =
08~ "200 400 =500 OBy T3 | C(Hf;— H - [
l, p“|'/1 [GeV o2V, 2) [rad] | 0.1 X CHq i -.— ) |
ﬁ, N 0.1xc,, —_'.:
5 Difterential cross-sections MC generators: better 8 Chwe ——
l o« o . . | | ~ CW i : )
\ sensitive to NLO EW measurement description | | ¢ L A
' ¢l A 2 -1.5 1 05 0 0.5 1 1.5 2
o o . oo | 2
corrections in the high by Sherpa multijet-merged } D S B e c,/A? [TeV™]
@ energy tails. prediction. | } Ssom PeT M category

B NN —

EPS-HEP conference, Marseille, 7-11 July 2025



