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HIGHLIGHTS (DIM-6)

Older results:
SMEFT Hices+EWK
[ATL-PHYS-PUB-2022-037]

@ Optimal sensitivity to effects
from dim-6 SMEFT operators
of these operators
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WW + jets CROSS-SECTIONS

[JHEP 06 (2021) 003]
@ Sensitive to aTGCs

@ Interference resurrection

v

New results (this year):

VBS ZZjj PRODUCTION
[STDM-2020-02]
@ Sensitive to aQGC

W W JET INCLUSIVE
@ Sensitive to aTGC

q we g

VBF Z PRODUCTION
[Eur. Phys. J. C 81 (2021) 163]
@ Sensitive to aTGCs

@ Sensitive to interference
between SM and CP-odd
amplitudes
— Test of CP invariance
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ATLAS SMEFT 1N THE EWK SECTOR

Z 7 PRODUCTION @ 13.6 TeV
[ATLAS-CONF-2023-062]

@ Sensitive to neutral aTGCs
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[ATL-PHYS-PUB-2022-037]

ATLAS HicGs+EWK(+EWPD) GLOBAL COMBINATION

@ ATLAS Higgs results e aranins, i et
F-15TeV, 56,1199 " sy BW e J+4
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[Eur. Phys. J. C 81 (2021) 163]

VBF Z PRODUCTION CROSS-SECTIONS B[
3 oo|mmET
@ First differential cross-section measurements for the EWK ¢ S bl
Z(— £0)jj production (139 fb™1), sensitive to VBF prod. 08
> Probe WWZ TGC — fundamental test of the SM EWK sector 0 |BnlA=0 TV ] M

5
o
g
il

8 10°FATLAS | G-13Tev, 13971 2 [ATLAS " 15 =13 Tev, 139 o -03
ER S sl IE R
otalunc =z otal unc. T 7 i — = ‘—1 =
é 10F o 5 L il o - ] 0.0 __‘F‘—_
& ™ 10 -, —ano— =
= — N, e 03
* - | — ] :
e I - - b
o o 107R : : : ; : :
3 T 5 a8 54 -03
° o lFmarmt N Tt W T et ey
2 2 osb . . | \ | |
] g T3 =2 E 0 T 2 3
)
mj [TeV] 1Ayl pr.u [GeV] Adyj
[+ Constrain two CP_even (CW, CHW B) and two CP-Odd Wils?n Include’s 95% confidence interval [TeV 2] p-value (SM)
coefficient | Mge|? Expected Observed
¢ C im- rator: cw/N no  [-030,0.30] [-0.19, 0.41] 759%
(CW, CHWB) d 6 Ope ato s yes [-0.31, 0.29] [-0.19, 0.41] 43.2%
> Adgj; very sensitive. Interference effects dominate a/AT mo 0020121 [F0.01 0.4 82.0%
4 . . . .. yes [-0.12, 0.12] [-0.11, 0.14] 81.8%
> Used to constrain dim-6 operators in EWK Zjj SR e A w245 245 [ 1131 25.0%
> Stringent limits in linear-only fit ves 3112100 [-631 10 250%
Cnwe/A? no [-1.06, 1.06]  [0.23, 2.34] 1.7%
yes [-1.06, 1.06] [0.23, 2.35] 1.6%
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WTW~ > 1jets CROSS-SECTION MEASUREMENTS

@ Unexplored pp — eFvuTv +jets (139 fb~ ') topology up to 5 jets.
@ Fiducial integrated and differential cross-sections in good agreement

with SM within 10% unct.

@ Dim-6 Ow operator constrained also in high-p
using unfolded m.,, cross-section

ATLAS
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Prediction/Data
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ATLAS SMEFT 1N THE EWK SECTOR

IJHEP 06 (2021) 003]

High-pls' SR enhances the
sensitivity to SM-EFT
interference

Dominated by O(A~%) terms
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NEW! [ATLAS-CONF-2023-012]

W W~ JET-INCLUSIVE: RESULTS

. . . . T " =
@ Precision measurement of WW production in fully § 10? © ATLAS Preliminary 4+ Dataand Stat. Uncertainty 10“%
leptomc' fma}l state across 12 observables on lepton, jet 5 F (s=13TeV, 140 ;(r:t:rl L;nzc;nlazm*ty 1 3
and E'S kinematics = 8 o | ! nerpa 2.2.12 1
§ oL PP € V'Y & MINNLO+Pythia8 * 1. 4
@ Fiducial (integrated and differential) and total £ S @ MATRIX 2.0 nANNLO QCD 510
cross-sections 3 E . 4 nNNLOQCD ONLOEW ]
. . . f S T
@ Precision of 3.1%, dpnunated by top modelling and 1k — + Sherpa 2.2. - e
fake background estimate —
R T A A TN I N A o L —
ATLAS Preliminary | Theory Predilction 107 |Excellent agreement of ool 410
(s =13 TeV, 140 fb [ PDF Uncertal!'lty 3 state-of-the-art E
WwW- [ Total Uncertainty r theory predictions 1
e - —e— Measurements r P ceeg-O e H A~ J
with Data
MATRIX 2.0 nNNLO [ NLO EW 102 F cpogfagl
123 + 1 (pdf) + 2 (scale) pb E E
Compatible precision —t it i
This measurement < 1.4+
127 + 1 (stat.) + 4 (syst.) pb between 2 L
CMS 36 fb*[1] Data and SM prediction % 121 o v ]
118 + 1 (stat.) + 7 (syst.) pb ks) o - N PUC S N I~ ,,,,%f% ad
\ § SRR ]
ATLAS 36 b [2] 3 0.8k Y 1
137 + 2 (stat.) 10 (syst.) pb e o 7
[1] Phys. Rev. D 102 (2020) 092001 & 06 | M
2] Eur. Phys. J. C 79 (2019) 884
Ar e ceae e’ 2X10°  3x107 28.5x10°
80 90 100 110 120 130 140 150 Mgy, [GeV]

Total cross-section [pb]
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PRECISION IN W T/~ PRODUCTION
WFW~ + 0jets (36 fb1) W*W~ jet inclusive (140 fb—')

b

3 f ATLAS + Data2015:2016 = \ ——
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S T herpa 2.2.2, k=1.0 * s 10 T 3 MATRIX2.0nNNLOQCD 410°
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[Eur.Phys.].C 79(2019)884] NEW! [ATLAS-CONF-2023-012]
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NEW! [ATLAS-CONF-2023-062]

/' 7/, PRODUCTION CROSS-SECTIONS @ 13.6 TEV —

V5=13.6 TeV, 29 fb [ Statistical Uncertainty
2z Total Uncertainty
—=— Predicted

@ First integrated and 169507 (st 208 (5753 pb
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@ Good agreement with SM
predictions
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NEW! [STDM-2020-02]

N Wilson [Masl> 95% confidence interval [TeV 2]
VBS ZZ]] PRODUCTION coefficient Included  Expected Observed
Cw/A yes [1.3.13] [12.12]
. . ~ . y no [-32.32] [-37. 28]
@ Differential cross-section measurements of Z(££)Z(££)3;]. AT e AN LIz 12
Observables: o 17,171 [0, 301
. cuwa/ A’ yes [-16,7] [-16, 6]
> VBS-sensitive: myup, pr, 40, M55, AYjj, PT, 55 no [-12, 12] [-15, 10]
> Polarization and CP structure of WWZ and WWZZ Cuwpl N yes [-1.3,1.3] [-1.2,1.2]
. L N . B B B no [-67, 67" [-25, 130]*
self-interactions: cos 07,, cos 03, m;j, A¢jj, P, jj /A yes  [13.13] 12, 12]
> Sensitive to extra QCD emission: pr, 455, ST, 4055 no [-38, 38] [-38, 38]
. . . . cpalN: yes [-13,13] [-12,12]
@ Constrains on CP-odd dim-6 operators using A¢;; dist. no  [-420,420]  [-200,790]"
(large asymmetric effects for SM-EFT int.). Wilson  [Mas/” _ 95% confidence interval [Tev ]
. . . coefficient  Included Expected Observed
@ 95% CL intervals for dim-8 operators as a function of Fro/A yes  [098,003  [1.00,097]
_ : - - no [23,17] [-19, 19]
cut-off energy (ma¢ < E.) using 2D (m;;, may) fit. T/ — EEwE] T
o ‘ ‘ 7 + o : : _ no [-160, 120] [-140, 140]
s ATLAS E < ATLAS E fro/A* yes [-2.5,2.4] [-2.6,2.5]
- g s =13 TeV, 140 fo o {s=13TeV, 140 fo° E no [774’ 56] ['63. 62]
& E Frs/A® yes [-2.5,24] [-2.6,2.5]
100 E no 179, 60] 1-68, 67]
of FrolA yes [3.9.3.9] A1,41]
E 3 no [-64, 48] [-55, 54]
-10p 1 FralA* yes [-8.5,8.1] [-8.8,8.4]
-20) — —  Expected 95% confidence interv: — — Expected 95% confidence interval no [-260, 200] [-220, 220]
73027 Observed 95% conidence inerval J Observed 95% confidence interval-| Srs/AT yes [-2.1,2.1] [-2.2,2.2]
E, L | menyBond E L | omeond E no [-4.6,3.11x10* [-3.9,3.8]x10*
1 2 3 4 5 2 3 4 5 - 4 S - -
e o I Fro/A yes [45,45] 47,471

no [-7.5,5.51x10*  [-6.4,6.3]x10*
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NEW! [ATLAS-CONF-2023-023]

ONE LAST HIGHLIGHT (DIM-8): EWK W*1/*j PRODUCTION

o ) ) Optimized my,-dist binning 200 ATLAS Prominary
@ Fiducial and differential to extract dim-8 SMEFT limits
production cross-sections for on dim-8 Wilson coeffs. & "]
inclusive and EWK-enhanced @
. . p= 04
phase space Constrains as a function of z
mww cut-off also reported < o] T e
2 sigma
= = expected
¢ Py s ] — ovseres
g ATLAS Preliminary - W EW i itarisati - - = unitarity bound
g (5= 13 Tov, 130 1o -Wﬂ IS:: . Coefficient Type No umta’;li\a;vfgn cut-off unitarity boun
N " [ ¢ ] -80 -60 -40 -20 0 20 40 60 80
= cgﬁv"e'r‘lﬁ'éﬁs . exp. [3.9,3.8] fooalA* [1/TeV4]
-Olr:zrprompt fMl)/A obs. [_4_17 4_1] 5
= 0] Tr:\)/”';;' o A4 exp. [-6.3, 6.6] ATLAS Preliminary
2 16 Uncent. fann/ obs. [6.8, 7.0] o] V5 =13TeV, 139 fb~
exp. 9.3, 8.8
he/At O {-98, 95} = 2]
exp. -5.5, 5.7 b
Tso/A' O {-5.9, 549% g,
PR SORNPARSERREREREE T A exp. [-22.0, 22.5] <
H 15*“‘ Lo e + fs1/ obs. [-23.5, 23.6] :‘:_2— 1 sigma
& Es X exp. [-0.34, 0.34] 2sigma
F S fro/ obs. [-0.36, 0.36] o] == owected
0.5 o - — observed
0 200 400 600 800 1000 1200 1400 Fru/AY ?};I:- {-81?4817 gi;g% — uniterty bound
e exp. £0.56, 0.70] AR AR AR S S A A
sz/A4 - .00, 0. -8 -6 -4 -2 0 2 4 6 8
obs. [-0.63, 0.74] fro/\* [1/TeV4]
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CONCLUSIONS

@ Measurements of EWK vector boson production
at the LHC provide unprecedented sensitivity to
both anomalous triple and quartic gauge
couplings.

o Global ATLAS EFT interpretations including
Higgs, EWK and LEP/SLC precision
observables available

» Robust framework and growing up!

@ Many interesting EWK results released/coming

using
» Full Run 2 dataset @ 13 TeV
» Collected Run 3 dataset @ 13.6 TeV

Stay tune for oncoming results!
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SMEFT Hices+EWK(+EWPD)

[ATL-PHYS-PUB-2022-037]

WW + jets CROSS-SECTIONS

[JHEP 06 (2021) 003]

VBF Z PRODUCTION

[Eur. Phys. J. C 81 (2021) 163]

VBS ZZjj PRODUCTION

NEW! [STDM-2020-02]

W W JET INCLUSIVE

NEW! [ATLAS-CONF-2023-012]

Z 7 PRODUCTION @ 13.6 TeV

NEW! [ATLAS-CONF-2023-062]

EWK W*W=;;j PRODUCTION

NEW! [ATLAS-CONF-2023-023]
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[ATL-PHYS-PUB-2022-037]

RELATIVE IMPACT OF LINEAR SMEFT TERMS WITH WILSON COEFFS
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[ATL-PHYS-PUB-2022-037]

RELATIVE IMPACT OF LINEAR SMEFT TERMS WITH WILSON COEFFS
ii WWwW

Wz Zjj Y74

[ ATLAS Preliminary Rl—/,—r__'_,_,_,i
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RELATIVE IMPACT OF LINEAR SMEFT TERMS WITH
i Ww

Wz

Zjj

[ATL-PHYS-PUB-2022-037]

WILSON COEFFS

Y24

[ ATLAS Preliminary
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RELATIVE IMPACT OF LINEAR SMEFT TERMS WITH WILSON COEFFS
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