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DIBOSON PRODUCTION

« Will discuss three new diboson measurements by the ATLAS collaboration
o W'W: arXiv:2505.11310
o WEZ: arXiv:2507.03500
o Zy. ATLAS-CONF-2025-001

o Based on full 13 TeV dataset of 140 fb-1
o Precision measurement with leptonic boson decays

« Probing the SM electroweak gauge structure

o Triple gauge couplings (TGCs) due to non-Abelian
gauge symmetry

o No neutral triple gauge coupling (nTGC) (e.g. ZZy or Zyy)

* Deviations from SM modelled as additional operators in SMEFT framework JJJ\P'
o Anomalous TGCs at dimension six
o nTGCs at dimension eight

o Diboson sensitive: effects of ) C. ()
multiple operators increases  LsmgerT = Lsm + Z ——0.7 + Z ﬁ()i + ...

ith i - . not for WZ

with invariant mass SM Lagrangian — \ ; ( )

(dimension four) Mass scale of new physics

(not for Zy)
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WW, WZ, AND ZY: EVENT SELECTION

« 3x more WW events (57k) than WZ (18k) but 3x larger background fraction
« Zy: small yield due to photon p;requirement - focus on nTGC limits
« Will discuss WW and WZ first, highlighting similarities and differences
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. ww . Wz . 2y
o Electron and muon o Three charged leptons o Two charged leptons and a photon
o 0 b-jets (reduce top o |Mg-M;| <10 GeV o |Mg-M;| <10 GeV
background) o M(W)> 30 GeV 0 Mg+ My, > 182 GeV (reduce FSR)
o Mg> 85 GeV (reduce DY) o Photon p;> 200 GeV
Category Event yield Channel eee Lee efufL jon All Source ee + pu
Data 144221 Data 3955 4600 5895 7486 21936 gl .sitgnal 2718.;) ::tt 72i4((it?t).):|:i9484i3 (sty)st)
Jets Stat. Syst.
Total SM 139500 + 2400 fotal expected - A B0 o0 T 20 multiboson 33.5 + 4.6 (stat.) + 10.0 (syst.)
pile-up 1.01 £ 0.11 (stat.) + 0.20 (syst.)
ww 56900+ 1100 41% Wz 8% 8% 9% 8% 8% tiy 0.31 4 0.18 (stat.) & 0.05 (syst.)
Total background 826002100 59% VA 8% % 8% % % tWry 0.13 & 0.02 (stat.) & 0.04 (syst.)
Top 66500 £ 1900  48% Z—hjl(‘i/ leptons Zgg jgj igg igg ZZZ Total prediction 388 & 71 (stat.) 4 108 (syst.)
Fakes 5000 +1300 4% WZjj—EW 1% 1% 1% 1% 1%
WZ,ZZ,Vy 4500+ 600 3% I7474% <1% <1% <1% <1% <1%

JG|u




[ ATLAS

® Data

>
WW AND WZ: BACKGROUND ESTIMATION A=
4000f =
- Fake lepton background 2 s000F e 3
o Due to non-prompt leptons or objects misidentified as leptons "fakes" NI E
o Estimated in regions with loosened lepton identification criteria — I E
« Top quark pair production background (relevant for WW only) B — e rereranal
o Estimated differentially from 1 and 2 b-jets CRs (SR has 0), simultaneously i T
determining b-tag effici d top background yield O S i 1
etermining b-tag efficiency € and top background yie 5 F / M( W(_
« Remaining backgrounds \ O [ '1éo'w'[é 5;}0
. . % :‘\ T T T T T T T B % T T T T T T T _: % T T T T ‘at;\ —fg‘ mT e
© Estimated USIﬂg (\535005_ %ngTev,MOfb" /Eﬁ:\:@ E 93500 %T:%\v,mfb" &]ETEC) ] 933 0 %ngTey,MOfb" ﬁ\?vw =l
MC simulation £3000F Top CR, 2 biets D < ©£3000F Top CR, 1 bret Dt 2 180 PP S 7o EE
: 2 2500]8 WX = WX 4 2160 B L
o Validated and LUZOOOE Eothers E Eothers E *140 mwz,zz,vy Eg
Corrected in data 15005 Stat.®syst. unc.; Stat.®syst. unc.é Stat.®syst. unc,éé
500F = = :
15:—“ 3 1(2)5‘ 3 125
3 1 4 3 1 4 3 1t E
g . v = & - - ; |
g 09 ' 8o 9 8 oo ™
0.8k L = 0.8E.1 \ = 0.8&.1 \ =
10? ° 10? 0° 107 °
mg, [GeV] mg, [GeV] mg, [GeV]

0 b-jet SR: ~(1-€)2
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WW AND WZ: SIGNAL EXTRACTION, UNCERTAINTIES
: . . & [amas  epaa |8 [amas  epaa |
* WZ: combination of four different three-lepton channels 5 i - 10w ggypv Jg o k-mTevon Cww
. . . . . . . & L ' [ Drell-Yan E L . [ Drell-Yan i
« WW: Signal extraction in maximume-likelihood fit B00p Pre-t A s S -
o Further reduce uncertainties of data-driven backgrounds 00l S R 77 satgent e 1
o Benefits from state-of-the art MiNNLOps NNLO+PS model 400;% ww Figen ww 7
200; *: 200; > {
Iz — eee pee 7 epp ppp Combined 2 : = . e | . : 2 : e . :
H’ elative uncertainties [% E I . Y T Y - B A b
e energy scale 0.3 <0.1 0.2 <0.1 0.1 e o.;W S W%////%/////////% S oot E
e efficiency 1.7 11 0.6 <0.1 0.6 08s—— e —
4 momentum scale <01l <01 <01 <0.1 < 0.1 S; [GeV] S; [GeV]
p efficiency < 0.1 1.4 0.5 1.7 0.9 o :
B and jots 04 04 05 05 04+ 3% (WW) and 4% (W2) precision! Uncertainty source W/ Effect
Trigger <01l <01 <01 0.2 0.1 Total uncertainty 3.1%
Pile-up 1.0 09 06 04 06 o Background uncertainties most Statistical uncertainty 1.1%
Misid. 1 k 23 11 15 14 1.4 : :
ZIZSISacEIg)ESEfl;aC sround 0.9 0.8 0.9 0.8 0.8 |mportant experlmental sources \ Top modelling 1.6%
Other back d 0.9 0.9 0.9 0.9 0.9 . Fake-lepton background 1.5%
e B T R o5~ * WZ: large theory uncertainty due  Flavour tagging 0.7%
Total experimental uncertainty 3.4 2.6 2.3 2.6 ":,’;-) 2.3 / to d|ffe rences in Sherpa and Pyth| a é)'therlbaclzgrlcl).und (1).(9)2770
Luminosity 09 09 09 09 0.9 : : ignal modelling 0%
Theoretical modelling 30 30 30 30 () 30 Iepton isolation , ) Jet calibration 0.6%
Data statistics 20 18 16 14 0.8 WW: based on MiNNLOpg + Pythia  Luminosity 0.8%
Total 5.0 4.5 4.2 4.3 4.0 variations (We” understood setu p) Other systematic uncertainties  0.9%
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WW AND WZ: CROSS-SECTION

eee

uee

epp

Huu

combined

Excellent agreement with precise (n)NNLO QCD x NLO EW
fixed-order prediction from MATRIX

(incl. NLO corrections to photon and gluon induced)

Choice of PDF matters, NNPDF3.0 (old ATLAS default)
yields too small cross-sections

IIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII
60.6 +3.1 4»—%,{/#_ ATLAS

% : Vs =13 TeV, 140 fb”

Wz

575 +26 —m—% Wz

% ® Data

ﬁ/ i %% MATRIX NNPDF3.1
620 +26 %%4._ NNLO QCDxEW,, ey

/ P e MATRIX NNPDF3.1

% : NNLO QCD+EW
60.7 +2.6 L ----- MATRIX MSHT20
______ 7/%5___2’“5 9D
60.7 +2.4 %
IIIIIIIIIIIII./IEIIIIIIIIIIIIIIIIIII

50 55 60 65 70 75 80

Gfud [fb]

(N)NLO + parton —
shower models

Most precise prediction,
(n)NNLO QCD x NLO EW,
using NNPDF 3.1 luxQED,
in agreement with data

ATLAS Data
Vs = 13 TeV, 140 fb [ statistical uncertainty
pp — e*vu'v [ ] Total uncertainty

This measurement —e— Predictions

707 £ 7 (stat) + 20 (syst) fb -= NNPDF3.0

-e- NNPDF3.1
Powheg MINNLO + Pythia8 (*)
656 + 10 (PDF) + 15 (scale) fb ]

GENEVA + Pythia8 (*)
683 + 8 (PDF) £ 5 (scale) fb

Sherpa 2.2.12 (0-1/@NLO, 2-3j@LO) (*)
655 + 10 (PDF) + 48 (scale) fb | R

MATRIX 2.1 nNNLO
710+ 7 (PDF) £ 15 (scale) fb (**)
683+ 9 (PDF) = 15 (scale) fb (**)

MATRIX 2.1 nNNLO ® NLO EW
687 + 7 (PDF) £ 14 (scale) fb (**)
661+ 9 (PDF) £ 15 (scale) fb (**)

(*) + Sherpa 2.2.2 gg -WW x 1.7
(**) + NNPDF3.1luxQED yy -WW
L1 1 L1 1 1 | L1 1 1 | L1 1 1 | [ I

500 550 600 650

700

Integrated fiducial cross-section [fb]
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WW AND WZ: DIFFERENTIAL CROSS-SECTION

* Fiducial differential

. %' L ' ' ¢ f)ata ' ! 1 g ; B I I l ! I l . ! I ! = E
cross-section g 10 ?_TL?gT V, 140 fb gﬁtal ungezrt?iznzy) J0'e o I \/éTL1A3§ V, 140 fo 1 s
. Yo - \s= eV, 7 Sherpa2.2.12 (* . E < | s= eV, ) - 2
.eXtra(.:tEd using = [ pp—oetvuiy i EAQNNELVOL?J?A?SB((Z) ] 2 T o Data 10 ©
|teratl\{e BayeS|an IS 105 5 nNNLO QCD 108 Ry — MATRIX NNLO QCDXEW,,J
unfoldlng B F wﬂ@_ 4 nNNLO QCD ® NLO EW 3 S ===« MATRIX NNLO QCD+EW ]
° m'wm (") + Sherpa 2.2.2 gg—WW x 1.7 ] Eb 107 ey ﬁher:az'slﬁ. e s
o ReaCh|ng 0(1 0%) i _m + Sherpa 2.2.12 EW qg—WWjj i S = . == Powheg+Pythiax1. E
precision across wide e WW : T e wz i
kinematic range ol S 1o 10°F :
* Best description e 5 _3: Wz evee
gggaalLydby (n)NNLO 1072 3 - 2043 1 < s : — : — :
F+—1 : : : —————+ } 3 = 1.5 i -
T < 1.4f . T g
multiplicative NLO EW 5 "} o] < T R A
correction e PSS 2 | 0 I A o s
(N)NLO+PS gi d 3 os TR % X R e e :
° + °r s 0 § -
0+PS give good g 29 5 / ”
description of data, . - - I o5k L |
t00 90102 2x10?  3x10° >8.5x10° 0 200 400 > 500
Me, [GeV] p_f [GeV]
(N)NNLO x NLO EW

preferred over (N)NNLO QCD + NLO EW




WW AND WZ: DIFFERENTIAL CROSS SECTION

« Jet multiplicity
measured with
remarkable precision

« Described within
uncertainties by
Sherpa multi-jet
merged sample
(ATLAS main NLO+PS
work horse)

« Good description
also by
MiNNLOps+Pythia
model

aEm

%Faﬂnasgl\/lrldner

ife)
=, 1 4 + Data —
o 0k ATLAS ] Total uncertainty ]
F Vs=13TeV, 140 fo ¢ Sherpa 2.2.12 (*)
i o F o MiNNLO+Pythia8 (*)
PP — &viLy ¢ GENEVA+Pythia8 (*)
10°F & nNNLO QCD =
- A nNNLO QCD @ NLO EW ]
TVDO.EA"_ (*) + Sherpa 2.2.2 gg—-WW x1.7 ]
L + Sherpa 2.2.12 EW qg—-WWjj |
--yodeHA- - -
10° 3
10
8 1.4F
cU -
% 1.2
(@) - ®x-----1-NeLla- — —__ Y|
_5 1_ '¢‘ 0A O+-.¢¢ ¢}>+
g 0.8_—
& 0.6_ 1 1 1 1 1
0 1 2 3 4 >5

Number of jets (pT > 30 GeV)

A0 /A N [fb]

Ratio to Sherpa

| |
1o ATLAS

. Vs=13TeV, 140 fb"

10 s E

s A ]

1 : | =

- eData gy U 3

[ — Sherpa2.2.12 Wz ]

- === Powheg+Pythiax1.18 7

1071 = MadGraph NLO —

E Wz ovee .

L 1 L 1 1

15F 7 T T T T
1
0.5

Sherpa NLO+PS
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WW AND WZ: DIFFERENTIAL CROSS-SECTION

* Measurements at >’ o ' ' . o T —— T 3 —
© 1 ATLAS + Daa . =10t > b ATLAS i £
S F Total uncertaint 3 O i =
Very |9W Pr not well IS, - {s=13TeV, 140 fo™ g S(I‘)lerp:l 2.2r.1|2 (Y) . © o 1 = Vs=13TeV, 140 fb” ke
described =T o o efviy & MINNLO+Pythia8 () g F 510 o
Y oL PP H o GENEVA+Pythia8 (*) 110° — * Data 3

. Expected to be é E e & nNNLO QCD >Q|__ - MATRIX NNLOQCDXEqu_

; T T - 4 nNNLO QCD ® NLO EW S ++= MATRIX NNLO QCD+EW -
explalned by Iarge T\é L _m__(*)+§herpa2.2.2gg—>Wl/V><1.7" 3 E o L. ihef:azi-‘tﬁ e 1
|Ogarithms in ,Ur/m\/v S 1 o Da + Sherpa 2.2.12 EW gg—WWjj _:102 5 E == Powheg+Pythiax1. E

E--V- Yo----- 3 < i ]

- Resummed [ T WW - 102 1.
predictions in 107 ELL : 770
principle available ] L iz s ]

107 L L I

« Many more | | |
b bl X 15 _

opservanples o In_: .
measured (ZD S <§(
distributions, angular ° ]
correlations, ....) S g i
o o
200 200 >500

Py [GeV]

Disagreements at low p;

"a
]
"
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do/bin [fb] WW(inclusive)@LHC 13 TeV

120 L B B | T T T T
100 |- 1
WW AND WZ: CHARGE ASYMMETRIES TN
. 60 |- B .
. 40 - L 1
« Charge asymmetry due to 2:1 ratio of up:down valence quarks ol — Y, NNLOPS .
"/!j ------- Yw+ NNLOPS (O S
- WZ: measurement of charge ratio with 2% precision (statistically IimiteV,;io'tg;;:“"""'""""""""""""
12p I I "-'f-:"“”“"':"’;;’7';’='!'-f-.es,—.)_._. I I I :
- WW: W*" more boosted, typically following up valence quark direction e
o Less pronounced on lepton level (even inverted due to W decay kinematics) §Z I
o Acquantifies asymmetryin | Ne. [> [ Ne-l VS | Nes| < | el 33k R
0.3 Bmbim b bbb
o Evidence for increase of asymmetry with dilepton invariant mass e 2 s
AN
||||||||||||||y%||||||||||||||||||||||||||||| <Oo'5§_)-\TLAS ﬁData' _ <001-_ATLAS' ! '+ Data ! ]
+o. : ATLAS e Total uncertaint E “F _ -1 Total uncertaint
513 TeV. 0 o N emermmo ) STRINT et |
F 3 E 0.05F .
pee |1.56 +0.06 2 —e—i w7z (;21_ ww E I ww
i © Dat O N - T ;'t """"""" } ””””””””” ’ -------------- ]
eup |139 £005 o4 . aa -0-1;- ° ) - i b
i bt Shorpa 2.2.12, NNPDF3.0 02} -5 005 v A
é 444 PDF uncertainty -0.3f E i i
MU 141 £004  —eH ... MATRIX, NNPDF3.1 ~04f , ] -0.1p ]
_____ _/é____________ ar ' 7 ak ’ ’ ’ ’ i
combined [1.46 +0.03 ;{;4 ‘;{O i}*" ----------------------------------------------------- - +: < i: _____ - T :
IIIIIIIIIIIIIII//I:IIIIIIIIIIIIIIIIIIIIIIIIIIIII <_2__ o+ + O+ ] 3()_2-_0 of o+ o °f ]
12 13 14 15 16 1.7 1.8 19 2 af o ; . o ]
ofid._ /  fid. 10° 10° 0 0.5 1 15 2 25

- o [GEV. i
W+Z WZ Mey [GeV] I -]




WW AND WZ: SMEFT INTERPRETATION (CP EVEN)

s ‘ ‘ - —
% 102_ ATLAS + Data L2 2 .,s[C atias e N
« Limits on SMEFT Wilson coefficients 2 7 V- 13 Tev, 140 1" _;:;1'n;“;fgaggD®NmEW)§ © 8 UF honrteviont  Cowr
. . . = I T . . 1 L £t - T
from m; distribution & 1o PP B Treoreta uncerany 15 10° Fit=son v -
I .. S e T y/A*=0.20 Tev? ] STl
« Competitive limits on anomalous S w1 o Wz i
TGC and quark-boson couplings : S P e
(spoiling cancellations in SM) I
10
» Quadratic contribution dominant,
interference (linear in ¢/A-2) helicity ) 5 B -
2 e °t e ;
suppressed g aF :
S © 2:— ___________ I
« Probing multi-TeV scale 3 I S \\w” ..... "
o ) ) C__. . . . ¢ ] ' L@ 7
. itivsi 2 2x10° 3x10° B >1.2x10° 0 500 000
WZ better, WW broader sensitivity / G W2 (GoV]
WW O(A~?), individual O(A™*), individual O(A™*), profiled A =1 TeV assu med, limits scale ~A2
Expected Observed Expected Observed Expected Observe
_ _ _ _ _ _ Expected [TeV ~?] Observed [TeV 2]
3.5.3.2 3.5,3.4 0.16,0.16] [-0.18,0.18] [-0.17,0.16] [-0.18,0.18 _ , ) )
TGC iVHVD {—8.9,9.8} [[—11,8] Il [-7,21] - [=8,21] I [~7.21] I [-8,21] ] WZ 95% CL (lin.) 95% CL (lin.4quad.)  95% CL (lin.)  95% CL (lin.+quad.)
cuws  [-84,92]  [-10,8] [-1.51.7]  [-1.7.1.9]  [-1.7,1.7]  [-1.8,1.9] ¢y /A [-0.668, 0.733] -0.103, 0.095] [-1.150, 0.181] [-0.093, 0.079]
Quark- ) [-25.24]  [-22.28] [-027.0.24] [-0.29.027] [-0.29.029] [-031,0.31] cpwp/A® [-0.326, 0.412] [-0.326, 0.413] [-0.470, 1.440] [-0.458, 1.520]
ch) [-0.69.0.66]  [-0.7,0.68] [-0.28,0.22] [-0.31,024] [-0.3,0.27] [-0.34,0.29] 011{13//\22 [-8.107, 9.096] [-4.494, 3.976] [-18.0, 1.7] [-5.840, 1.680]
boson—y ... [-3.2,3.0] [=3.0.34] [=031,029] [=035,032] [-0.32,031] [-0.35,033] Cur/A [-1.994, 2.122] [-2.923, 1.615] [-0.367, 3.980] [-0.503, 2.550]
only CHa [-11,11] [-11,11]  [-0.45,0.46] [-0.5,0.51] [-0.49,0.49] [-0.52,0.53] ¢l /A®  [-0.097, 0.106] [-0.145, 0.074] [-0.146, 0.0275] [-0.165, 0.015]

aEm
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WZ ONLY: CP-ODD SMEFT INTERPRETATION

° - 10000 F T =] — — — T
CP-odd observable Sc_omb % ATLAS Sroaion ] ¢ A T 5
o Combines BDTS trained to O A 2 10°E (5= 13 TeV, 140 " 1wz E
reduce SM contribution and L WZ Mg | . e 1M E W27 Y —y - Pone :
maximize interference 6000 0N =10Tev? 10% & £6=eorp -
B S ,linearterm | = Oth 3
o Large [Scomn| reduces backgr. 4000:CP-Odd TGC ff",":ZLWTtev»z ] - mIZ<B00 GeV 1 Tot. unc. .
o . - v ] 3 b eea /A? = 5 TeV?2
o Strongest positive (negative) interference | : 10 olle 1 T C“V/V;A Ceteve 3
interf. for large Scomb (=Scomb)  2000[ - - i .
. . . : ] 10°E §m¥VZ>eoo GeV -
° Separatlon INn two my categorles oF E §
enhances sensitivity - ] 10
s - = R e e ammafanen
. 10F =
* Strong limits on CP-odd TGC 2 ™ ] 1
thanks to optimized sensitivity % of .
to interference effect oF 1 5
3 05 0 05 1 15 ] e TS
BDT Score  ~ 1 Z///// /'_/'/'/};;4 ;7}'/'/}'}'/}'/}/’ i
4+ !
Expected [TeV ~?] Observed [TeV 2] 8 - .
95% CL (lin.) 95% CL (lin.+quad.) 95% CL (lin.) 95% CL (lin.4+-quad.) 0.5 - . =
cop/A? [1.463, 1.456] [-1.458, 1.459] [-1.625, 1.332] [-1.505, 1.263] h R '1 I F
e /A [0.162, 0.162] [-0.127, 0.128] [:0.186, 0.139)] [:0.109, 0.093]

Optimized for cW'/'SCornlo per m"# category
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ZY MEASUREMENT

« Previous formulations of nTGC violate SM gauge

symmetry
o Addressed by Ellis et al [e.g Phys. Rev. D 107 (2023)
035005]
o New form factor introduced that cancels spurious @ EEE—————
energy dependent term S 10 " data I civoson
Lﬁ 10* ATLAS Preliminary SM uncertainty -ﬁy
« ATLAS Measurement focused on extracting nTGC (s = 13TeV, 140 fb” [ vie-wn
C e 10° E-sR DSHERPA(SM)ZY
limits: - 0 ]
o high-p; event selection 1—-1___1_: ------ SM +nTGC (0, =0.09
o Jetveto to enhance nTGC effect 10
o Limits extracted from photon py distribution 1
o Statistically limited "
: : 1072
o Z+jets background (photon fakes, estimated from °
107

data) source of dominant systematic uncertainty

N

g = ' E
= 15 EF —
®|= 3
+—l O b
<= 1 1 |
S8 o5 i i 'l' {' Z
a YE E
0k , , , , , , , , E

200 400 600 800 1000 1200 1400 1600 1800 2000

p! [GeV]
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https://arxiv.org/abs/2206.11676
https://arxiv.org/abs/2206.11676

ZY: NEUTRAL TRIPLE GAUGE COUPLINGS

Limits on dimension-eight Wilson coefficients using fully gauge invariant model

Converted to form factor limits \ Parameters Limits at 95% C.L.
N Observed 95% C.L. [TeV™* Expected 95 % C.L. [TeV™*
For h; nTGC form factor limits match I Serv?()m 00205 v - e[ 0025°0023][ v
3 : o -0.022, 0. -0.025, 0.
sensitivity of previous measurements ot 141, 1.08) 150, 1.23
in Z(vv)y final state Cpp/A* -0.37, 0.37] [-0.44, 0.44]
L Chy /A [-0.54, 0.53] [-0.62, 0.61]
For h, sensitivity reduced - as expected ooy /A L0.87, 0.95] 105, 1.14]
Cyw /A [-1.90, 1.78] [-2.26, 2.13]
This measurement old Z(vv)y measurement
Parameters Current limits at 95% C.L. Limits at 95% C.L. from Reference [61]
(140 fb_l) using new formalism (36.1 fb_l) using old formalism
Observed 95% C.L. Expected 95 % C.L. Observed 95% C.L. Expected 95 % C.L.

h) [—1.3x107°,1.4%x 10~
hy [—2.4%x107°,2.6x 10~
hl [—3.5x 107 % 4.6 x 10"

g [—3.2x 10" *,3.2%x 10~

°]
Z]
]
]

4

5 5

4 4

[—3.7x10"*,3.6 x 10~ *

[—1.5%107°,1.6x 10" °] [-4.4x10 ', 4 —5. x 107 "]
[—2.8x107°,3.0x107°% [-45 [—5.3%x 1 . 7
[—4.0x107%,4.9%x107% [-3.7x107%3.7x107% [-4.2x10 % 4.3x10 "

] ]

[—3.2x 107 %,3.3x107% [-3.8x10 *,3.8x10"




CONCLUSION

Presented three new diboson measurements by the ATLAS collaboration
o WW: arXiv:2505.11310
o WZ: arXiv:2507.03500
o Zy: ATLAS-CONF-2025-001

WW and WZ measurements
o Reach 3% and 4% precision thanks to precise background estimates

o Measure many differential distributions with high precision up to TeV scale

o Study of novel observables (WW charge asymmetry, powerful CP-odd observable in W2)
o Testing state-of-the-art SM predictions

o Constrain new physics at the of multi-TeV scale in SMEFT framework

Zy. first constraints on nTGC respecting SM gauge symmetries

A lot to look forward to:
o A few Run 2 precision EW measurements still forthcoming
o Run 3 measurements on their way, too!

—Haﬁ"ﬁeé'i\/lfldn:er Measurements of Diboson Production and Precision EFT Constraints JG\U



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2020-16/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-26/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-001/

	Slide 1: Measurements of Diboson Production and Precision EFT constraints
	Slide 2: Diboson PRODUCTION
	Slide 3: WW, WZ, and Zy: Event Selection
	Slide 4: WW and WZ: Background Estimation 
	Slide 5: WW and WZ: Signal extraction, Uncertainties 
	Slide 6: WW and WZ: Cross-section
	Slide 7: WW and WZ: Differential Cross-section
	Slide 8: WW and WZ: Differential Cross-section
	Slide 9: WW and WZ: Differential Cross-section
	Slide 10: WW AND WZ: Charge Asymmetries
	Slide 11: WW AND WZ: SMEFT Interpretation (CP EVEN)
	Slide 12: WZ only: CP-odd SMEFT INtERpretation
	Slide 13: ZY measurement
	Slide 14: Zy: Neutral triple gauge couplings
	Slide 15: Conclusion

