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Electroweak Bosons:
BY) St d A LT

Keys to deepen the understanding of Standard Model & facnotaismmn

o ectromagentic/Weak/Strong
(Gauge Boson Self-
Interactions)

ow Gauge Bosons Interact
with Fermions (Leptons &
Quarks)

Higgs Yukawa Couplings
(Origin of Masses for Leptons
and Quarks)

EWSB (Origin
of Weak
Boson Mass),
Higgs
Potential
(Higgs Self-
Interactions)
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Summary of ATLAS Diboson measurements

Standard Model Production Cross Section Measurements

Status: June 2024
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Diboson Physics at ATLAS:

Diboson Cross Sectlon Measurements
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Status: June 2024
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-] ATLAS Preliminary
v/s =7,8,13,13.6 TeV

BB Noaco

NNLO QCD

. stat

38@ LHC pp Vs =13 TeV
|
stat

stat & syst

LHC pp Vs =8 TeV
I L, D:l
I—— stat

LHC pp Vs =7 TeV
_ Data
stat

stat © syst

.............

06 08 10 12 14 16
data/theory

Test of SM EWK Sector w/ high precision and as solid foundation for VBS and triboson measurements; examine
perturbative QCD and EW high order effects; irreducible backgrounds for Higgs to diboson decay and other
realted BSM searches; sensitive to anomalous Triple Gauge Couplings (aTGCs) with SMEFT; ...
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Total Integrated Luminosity [fb™]

ATLAS Run-3 data-taking in-action!

I 1 1 I I I I I I I I I 1 1
- ATLAS Online Luminosity Vs=13.6 TeV
50 - ] LHC Delivered R
I |:| ATLAS Recorded
40
[ Total Delivered: 41.2 fb™
" Total Recorded: 39.3 fb
30
20 |- Ph 551,(:,5 1
i proal wetLon 15
10 | 18
i 18
0 [ L 1 1 I 1 1 1 I 1 1 1 | | 1 ]
EFFICIENCY
Day in 2025
Standard Model Measurements are slow but precise!
Stay tuned ©
(check out 15t Run3 ZZ results by ATLAS: Phys. Lett B 855 (2024) 138764)
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Today’s main course

P’/ TSUNG-DAO LEE INSTITUTE

« W+W->{viv @13TeV (Full Run2): arXiv:2505.11310

« W*Z->3{1v @13TeV (Full Run2): arXiv:2507.03500

« Z(#®)y differential and nTGC @13TeV (Full Run2): ATLAS-CONF-2025-001

q 1} q V] q 7
’ TGC vertex
B Wilson coefficient Higher-dimensional Operator
q 4 q Vs q 7 (coupling strength) (new/altered interaction)
{-channel w=channel s=channel I (5} ‘I/./" [6}

Lsmerr = Lsm + Z O{S] + Z e 0{6]

9 g v
v SM Lagranglan/
i [ " d:i: %D “J\PPJ\' (dimension four) \ Mass scale of new physics
9 " g M ,l% ,

!
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arX|v 2505.11310

WW with ATLAS Full Run-2 13TeV

« WW total, fiducial and differential cross section measurements w/ ATLAS Full Run2 DATA (140 fb-1)
in fully leptonic final states (diff. flavor & oppo. charge to suppress Drell-Yan backgrounds)
 Highlights:
» Twelve measured observables: pyleadlep., psub-leadlep. p.en yew my , A,
cosO=[tanh(An(e,n)/2)|, Ef™ss, My, HT'eP +MET S, Njet
« Jet incl. phase space measured w/ hlgh precision (~3.1% unc.)
- Evidence of central-forward charge asymmetry

« Comparison w/ State-of-Art theory predictions w/ NNLO QCD and NLO EWK (along w/ NLO-QCD
gg and y-induced corrections) and new PDF

q w+ 4 W+ g W+ g W

q!

qr W- q w9 w- 9 W
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WW with ATLAS Full Run-2 13TeV

2

Requirement Criteria % 1000
PT > 27 GeV . 800
7| € [0, 1.37) U (1.52, 2.47)

Electron Identification TightLH working point 600
Isolation Gradient
Impact parameters  |do/c4,| < 5; |z0 - sinf| < 0.5 mm o
PT > 27 GeV -
7| <25

Muon Identification Medium working point <
Isolation Tight_FixedRad g
Impact parameters  |do/o4,| < 3; |zp - sin@| < 0.5mm ° 0_;
PT > 20 GeV e

b-jets 7] <23
Pile-up suppression jet-vertex tagger for pr < 60 GeV and || < 2.4
b-tagging DL 1r, 85% efficiency working point
PT > 30 GeV

Jets 7] <4.5
Pile-up suppression jet-vertex tagger for pt < 60 GeV and |n| < 2.4

1 electron and 1 muon of opposite electric charge;

Leptons no additional lepton with pt > 10GeV, Loose isolation,

Event and LooseLH (electron) / Loose (muon) identification
Number of b-jets 0
My > 85 GeV

Major phase space cuts, veto b-jet but no further jet veto
TSUNG-DAO LEE INSTITUTE LIXZIiE MBYziE
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L ATLAS

¢ Data

T

— Vs=13TeV, 140 fb’ CJww -
[ pp— efvpv [ Top

L [ Drell-Yan
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. 7/ Stat.@syst. unc.
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i_ [ ] L 7 >
Y Y ~ /%

10?

Ofig. =

Post-fit

10°
S, [GeV]

707+ 7 (stat.) £ 20
(syst.) = 6 (lumi.) fb

« Int. fid. cross-section
determined using
profile likelihood fit
of St distribution

 Fid. Phase space:

Object Requirement Criteria
pT > 27GeV
Prompt lepton Il <25
PT > 10GeV
Loose lepton nl <25
. pPT > 20 GeV
b-jets Il <25
pT > 30GeV
Jets nl <45
1 prompt electron and 1 prompt muon
Leptons of opposite electric charge.
Event No additional loose leptons
Number of b-jets 0
Mey > 85GeV
6 L 1 I
(0] L ATLAS ¢ Data 4
@ 1000~ Vs =13 TeV, 140 fb Jww —
3 PP — vy [JTop ]
] L I Drell-Yan 4
800 Post-fit [ Fakes -
r B wz,zz,vy

7/ Stat.®syst. unc.

600[—

400

200

1.1; é
12‘."‘,........,.‘.,,.,..,... ...A....,-'...,-,A,‘/.f,ﬁ////z.-,./‘m
0.9c 3
0.8% -
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arX|v 2505.11310

WW with ATLAS Full Run-2 13TeV

« Measured fid./tot. cross sections consistent w/ MOST precise theo. predictions: NNNLO QCD &
NLO EW using NNPDF3.1 luxQED (better agreement compared w/ NNPDF3.0 PDF )

T T | T T T | T T T I T T T I T T L I I 1 | I | | ! I | I I ! | | ! I I I I 1 I | I I | ! | ! I I I

ATLAS Data ATLAS B - Theory prediction
Vs =13 TeV, 140 fb™ [ Statistical uncertainty y - PDF uncertainty
pp — efvutv [ ] Total uncertainty Vs =13 TeV, 140 fb Total uncertaint
This measurement —¢— Predictions pp > WW"~ ] u y
707 £ 7 (stat) = 20 (syst) fb : m“ggig? —e— Measurements

MATRIX 2.1 nNNLO QCD ® NLO EW
123 £ 1 (PDF) £ 2 (scale) pb

This measurement
127 + 1 (stat.) + 4 (syst.) pb

Powheg MIiNNLO + Pythia8 (*)
656 + 10 (PDF) + 15 (scale) fb |

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

Sherpa 2.2.12 (0-1j@NLO, 2-3;@LO) (*) CMS 36 fo ' [1]

655 + 10 (PDF) + 48 (scale) fb I —a—t 118 + 1 (Stat.) +7 (Syst.) pb [ -

MATRIX 2.1 nNNLO QCD ]

710+ 7 (PDF)215 (scale) fb (**) ATLAS 36 fb 1 [2] . , ; .

683+ 9 (PDF) 15 (scale) fb (**) 137 £ 2 (stat.) £ 10 (syst.) pb ' - '

Mo P2 ] MTINEO Sob O NLO EW [1] Phys. Rev. D 102 (2020) 092001

661+ 9 (PDF)= 15 (scale) fb (**) e — [2] Eur. Phys. J. C 79 (2019) 884

* +Sherpa 222 g9 -WW x1.7 | | | | | | | | | I 1 | | | | | | | 1 | | | I | | | | | | 1 | |

()« NNPDRRISQED 77 W | 80 90 100 110 120 130 140 . 150
500 550 600 650 200 Total cross-section [pb]

Integrated fiducial cross-section [fb]
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WW with ATLAS Full Run-2 13TeV N i d R T
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HTIep +MET
* —
| cosé* | = | tanh(Ar,,/2)] Ve | scalar sum of E{Missand the
Sensitive to WW spin structure Absolute rapldlty of the dllepton system Iepton transverse momenta
T 2400F T T =y ] 2| + Data ! Ippe)
— 2200 ATLAS ' 'I?gtt;ll uncertainty 3 = 700 ATLAS ' -?;t; uncertainty E 10° ATLAS Total uncertainty 10
g : S ! ] & S : ] - Vs=13TeV,140fb" ¢ Shepa22.12()
2 2000k Vs=13TeV, 140 fb : Sherpa 2.2.12 (*) 3 N Vs=13TeV, 140 fb ; ahsﬁfé-%ﬁ(é{ ; i o & MINNLO+Pythia8 (*)
Q 3 Eypp 1 ¢ MINNLO+Pythia8 (*) E o 0T & Mi +Pythia8 (*) ] - — etyufy a8 (*) i
S 1goof PP &KLY 5 GENEVA+Pythia8 (*) E S 500:‘ PP — ey ¢ GENEVA+Pytias () . 1oL PP K ‘ GENEVA1Pythias (' e
B 8 ¢ nNNLO QCD 3 k & on 3 g i 3
S 1600F » NNNLOQCD ® NLOEW 500F 5+ NNNLOQCD ® NLOEW - i T v i)n“;':LOC;(;Z@ NOEW
- *) + Sh 222 WW x1.7 J R T *) + Sh 222 gg—-WW x1.7 1 r - + oherpa 99— X 1
1328 (): Sh:rrgg 2212 EW qﬁﬁWVZJ}' : 400:%& Fﬁ '%:?&'15&— o ()+Sheerrpp: 5212 EW qa»)f/VW,if 3 T o oa TR 4 Sherpa 2.2.12 EW qg—WWjj 4102
3 E [ 1 e 7 e E
r ] L I i - i r S
1000 L = 200k = e ] ; -
800F o P = C “heek- ] 101 410
r -4 - B P— F ] E
6002—%-,%..-%---%-- —ee. = 200:— ki E - .
400F = N e 2.8 ] . .y
E ] 100 - -2 L —
200t E . 0 e 10 L
s 1.4+ a s 1.4+ ' n 140 | - .
[1] o [o] + A
S 1er 1 8§y o, 12 4o Lo L
P — LW — 4o — e — Lo — 4O oy C--] e 7 PP LA b | L -4 e s A 922 S
i i A i i e i g e e oo _ |: iy oo et HE’A_'
S 0.8F . © 0.8 . 0.8F _
CoeF < 0.6F . . | . . 2 . T ]
0 01 02 03 04 05 06 07 08 09 1 0 05 1 15 2 25 60 102 2x10? y 28, 8x10°
|cos&*| el T [GeV]

- Differential cross sections measured in general w/ excellent agreement at fixed-order, compared w/
MATRIX prediction jet-inclusively
« Most notable discrepancy is a local 3o difference in the lowest bin of the Hy distribution
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WW with ATLAS Full Run-2 13TeV

< 0.1L ATLAS | 4 Daa | 1 < 0-5;* ATLAS b Data | E
: \E =13 Tey’ 140 fb1 o -I\rll?lt\lal‘l\lt?)ie:;mZB (" E 0'4;_ E =13 Te)/’ 140 fb1 o Lci):\lal‘l\lt?)cf}:’;imLyB (") E
0051 pp — e*vu'v () + Sherpa 22.2 gg>WW x 1.7 1 0_3;_ pp — evu'v (w)+SherPaE.2,299%WWx1.?_; AC — —0.004 + 0.008 (Stat.) + 0.006 (Syst.)
i 0.2F —;
b _— I ___________________________ ’ __________________ ; 0t 1 Ac: non-zero due to charge
[ 0 | ] N S —— S 7 asymmetry of the partonic initial
008 ¢ ; ] ok ) ° 1 state
i ] -0.2¢ |
g 1 -0 1 Acp =0.014 + 0.008 (stat.) + 0.008 (syst.)
e E -0.4F 3
af ] al —_ i .

P 1 4 2y | Acp: asymmetry in CP-odd observable
S B e & — B 0. = ((Be- x Pes) sign (pe-e — pe 2))
R 05 i 75 5 25 _4_162 : ppe * consistent w/ SM prediction (zero)
(Y- T 1G] Wwithin ~10
- Charge asymmetry A- measured as a function of absolute difference of leptons absolute

rapidities ||n..| — |n,-||, and invariant mass of the dilepton system
« Compared w/ the NNLO+PS predictions from Powheg MiINNLO+Pythia8

Significant asymmetry seen for 15t time! (due to 2:1 ratio of up:down valence quarks)
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WW with ATLAS Full Run-2 13TeV

guobamas o otem 0 od
* myq,, differential distribution is used for aTGCs parameterized  lwlem .freg,;:;?ﬁ;imwﬁwlma
W|th seven SMEFT Wilson coefficients (Warsaw basis) R S—— g
i3 e o Tev? ELY
« Differential cross section also compared with MATRIX nNNLO N - 1.
QCD @ NLO EW prediction using NNPDF3.1 luxQED
107%E 31
 Borders of the 95% confidence intervals as a function of upper | e
mass cut-off is scanned and presented
- Lower limit on the new-physics scale A for fixed values are \.\
obtained (w/ the remaining six Wilson coefficients profiled) " oo
O(A~2), individual O(A~%), individual O(A~4), profiled i?—“‘sfb o=’ mm -1 mm =001
Expected Observed Expected Observed Expected Observed é %pp "
Cw [-3.5,3.2]  [-3.5,34] [-0.16,0.16] [-0.18,0.18] [-0.17,0.16] [-0.18,0.18] !
cup  [-8.9.9.8]  [-11,8] (-7, 21] [-8,21] [-7,21] [-8,21] |
cuws  [-8.4.92]  [-10,8] [-15.1.7)  [-1.7.19]  [-1.7,1.7]  [-1.8,1.9]
ct) [-2.5,2.4]  [-2.2,28] [-0.27,0.24] [-0.29,0.27] [-0.29,0.29] [-0.31,0.31] :
cﬂi [-0.69,0.66]  [-0.7,0.68] [-0.28,022] [-0.31,0.24] [-0.3,0.27] [-0.34,029] |
crn  [-3.230]  [-3.0,34] [-0.31,0.29] [-0.35,0.32] [-0.32,0.31] [-0.35,0.33] |
Ca [-11,11] [-11,11]  [-0.45,0.46]  [-0.5,0.51] [-0.49,0.49] [-0.52,0.53] =l

C(SI wB
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WZ with ATLAS Full Run-2 13TeV

ar)(lv 2507 03500

 Follow up previous partial Run-2 WZ measurements (Eur._Phys. J. C 79 (2079) 535) and Full Run-2
WZ joint polarization (Phys. Lett. B 843 (2023) 137895) & high PT polarization measurements (Phys.
Rev. Lett 133 (2024) 101802)

« More precise measurements of incl. and differential cross sections w/ ATLAS Full Run-2 dataset (140
fb-1), in comparison w/ NNLO QCD and NLO EWK state-of-art SM predictions

« Probing CP-conserving and CP-violating dimension-6 operators with m;"Z (low/high categorized)

Variable Fiducial inclusive
Lepton |n| <25

pr of £z, pp of £y [GeV] > 15, > 20

my range [GeV] Imy — m5°%| < 10
my [GeV] > 30

AR(l7,0%), AR(lz, lyw) >0.2, >0.3

Inclusive event selection

Z 7 veto

N leptons
Leading lepton pp
Z leptons

Mass window

W lepton

W transverse mass

Less than 4 loose leptons
Exactly three leptons passing the medium lepton selection

Pl > 25 GeV (in 2015) or p? > 27 GeV (2016-2018)

Two same flavor oppositely charged leptons passing the medium lepton selection
|Mf€ — Mz| < 10 GeV

Remaining lepton passes the tight lepton selection

my > 30 GeV

TSUNG-DAO LEE INSTITUTE
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arXiv:2507.03500
WZ with ATLAS Full Run-2 13TeV < L Ry

&/ TSUNG-DAO LEE INSTITUTE

Yy

DL(A.B,C) = - PBXPc  Vi(resp. V,)is the (sub-)leading boson in pr.

New variables added for " Ps X Pe]

diff. measurements w.rt. . , ¢yy (resp. ¢7) azimuthal angle of ¢" (resp. £7)
former results d = Z p? in the bosgn rest frame with respect to the
7 ictw Pw (resp. p;) axis.
T = L I A L B R B R — 77— 713
pW E - : g;ﬂa 2.2.12 ATLAS i E E : gsta 2.2.12 ATLAS E
- = Sherpa2.2. 4] [ — Sherpa2.2. P
Twz _ o 3 - .. PowhogsPythias 18 {s=13TeV, 140" = L . PowhogsPythiaxt.18 {s=13TeV, 140" ]
my“ — thinner binning = T ... madGraphNLO T = [ - MadGraph NLO T NEW!
= 1= — = 1wt ' — °
p_ll{ W 2 E % E WZ- ¢'ver 3 T .
- = . " C 1 Tripl r
vz — Vew A 1 8 f | Triple products
, " F - oL 1 are sensitive to
Ap(W,2) S I _| CP-Violating
Ap(eY,Z) L R B i 30‘ g 1 SMEFT
V g - . g - . |
P S 1% \ionnpenn.] Operators!
p'|"{2 N I P SR B 102 1 I 1 =
¢* 8 1.2 T T T T T T T T T T 7] 8 1.2 T T T ]
w fem C Z b C 7
b R A e R R i 4
Z D - _L """"" . D W b i
Az w L 1E il S i - = 1t A i, .
pJ_(Z P yZ, ¢ ) 2 C s 2 8 C —T—< /
pi(et? o=, ") € 09f 4 & osf ’$‘ L } =
Niets 00—~ "He0 0 10 20 080~ 0 10 20
mj; p (X p% Z ¢") [GeV] p.(¢7%, ¢, %) [GeV]
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WZ with ATLAS Full Run-2 13TeV

~' 2 = I I [ I | — - I ! ! ! I ! ! ' 1 T '
2 10E ATLAS 2 > T ATLAS 1 £ « MATRIX® vs ®
Zﬁ - . (s=13TeV, 140fb" 1 S 1F (s=13Tev, 140" |, 2 schemes differ at
L e nr .z o -' L — e - 3 b . V 1
— e Dat - h| h
51. 10 - bl = <+ _M?A'?'RIXNNLOQCDXEqu: 9n Pr
o b 1 S, -wmomoocoen’ |+ Sherpa has a
i 7 Eb - .. Powheg+Pythiax1.18 3| more.co.mpl.ete
L . E S ] descrlptlon In
[ = Sherpa2.2.12 4 o h N jets
— ==== Powheg+Pythiax1.18 1 10 E = 10" ferln from
1071 — MadGraph NLO —= C 3
E - - ] PowHeg+Pyth|a
- Wz Fvee . [ Wz over :
I I l ' ' 107° & I IR S I B ° Vel‘y low P
S 15 | | | - x T o discrepancies
5 | : = possibly
e i T W . f—xp'a 'lned bt‘/h
2t ‘“’*‘““—F S = i f 2 T arge logarithms
T osf R I g : in pr /myy
[ ! | ! L t -
0 1 . 3 N 08— —"200 400 =500
jets pT1 [Gev]
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ar)(lv -:2507.03500
WZ with ATLAS Full Run-2 13TeV ) :

fid.
WHZ € vEf
ohd- =60.7+0.5(stat.) + 1.4 (exp. syst.) + 1.8 (mod. syst.) + 0.6 (lumi.) fb fid. = 1.456 + 0.025 (stat.) + 0.010 (syst.)
W=Z—¢' vee ot ,
W-Z=f vl
|||||IIIIIIII;J/;”/I"/‘EIIIIIIIIII||||||||| IIIIIIIIIIIIII/rllIIIIIIIIIIIIIIIIIIIIIIIIIII
eee [ 60.6 +3.1 —|—«/d—+f7_. ATLAS eee [1.55 +0.07 S — ATLAS
ViR Vs =13 TeV, 140 fb’ (i Vs =13 TeV, 140 fo™
W Wz i
nee 575 +26 —+@+—/Y j/ uee |1.56 +0.06 C —e—i
4G e fg
N+ %% MATRIX NNPDF3.1 ; @ Data
e —He+ NNLO QCDxEW e . . :
up (620 +26 e a9 up (139 +0.05 |—o—§£  MATRIX. CT18
/} /A N@Eg'égng%3'1 : or Sherpa 2.2.12, NNPDF3.0
e * ; 4444 PDF uncertainty
MUK |1 60.7 +2.6 —Ho— e MATRIX MSHT20 MUK [1.41 +£0.04 —eo— ...
A NNLO QCDXEW,, § MATRIX, NNPDF3.1
______ Wy ______/ﬁ____________
”Z,J‘/J :
combined | 60.7 +2.4 "W combined [1.46 +0.03 éb—l
IIIIIIIIIIIII/I///IEIIIIIIIIIII||I||I|I IIIIIlIlIIIIIII/IrEIIIIIIIIIIIIIIIIIIIIIIIIIIIII
50 55 60 65 70 75 80 12 13 14 15 16 1.7 18 1.9 2
fld fid. fid.
Gy\iy [0 Owiz /| OWs

« Measured WZ fid. cross sections in agreement w/ NNLO QCD®EW,, SM prediction from MATRIX
using the NNPDF3.1nnlo_as 118 luxqed PDF and MSHT20nnlo PDF

« Measurement of charge ratio w/ ~2% precision (stat. limited)
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arXiv:2507.03500
WZ with ATLAS Full Run-2 13TeV ) o d 4 T

s’/ TSUNG-DAO LEE INSTITUTE

| - 10000 Tas T e
CP-conserving EFT limits extracted § | ATLAS Simulation o] o ramey 4o — Obeered 5% Ol inquac.
with m:WZ distribution 2 8000 [ 5= 13 TeV, 140 fb” e S SMWZ | 1S =13TeV. Expected 95% Cllin. |
T L — ] —s_,SMWZ ] i W'z | Expected 95% Cl lin.+quad. |
* Cw Cuwer CHDr C(1)qu C(3)Hq - Wz SM ~Sa -=ss= S, linear term i Cs ] —_',_— |
CP-violating EFT (Strong!) limits: BDTs 8000 e ] el ; _
for each operator to enhance 4000 CP-0dd TGC cyA = 10TeVE ] xz(“f; - - .
sensitivity to CP-violation -interference T otxor [ ; .
*  Cwtild: CHwtildB 2000 [ e
- Cwi T -f- IIIIIIIIIIIIIIII
BDT pos v SM ok e | - R

score S, - C ]

5 10F — ATLAS
BDT pos vs neg = N . Vs =13 TeV, 140 fb
score Sp b 0 : : WEZ

—10f L

BDT negvsM —1 : 0.5 1

score S, BDT Score

145 145 Strongest positive (negative)
Scomb = So X P o n interf. for large S.omb (~Scomb)

2 2 0% 102 107" 1 10 10°
TSUNG-DAO LEE INSTITUTE LEZIE BYWZE A; (95% CL) [TeV]



ATLAS- CONF 2025 001
Zy high pr differential measurements and NEW nTGC at 13TeV

mj + myy > 182 GeV ™~ 2 mg

NEW diff. meas. of ¢*
Angle b/w scattering

Analysis designed on top of previous Zy+jets differential measurements JHEP plane and decay plane
07 (2023) 072 OfZI.n. the £+{- frame
Focus on high p;(y)>200GeV with on-shell Z: sensitive to neutral aTGCs . isnir;i:‘g\r/:ntcoe b/w SM
(nTGCs): prohibited at SM tree level, but 1t arise from dimension-8 SMEFT

d BSM t
Two approaches adopted to probe nTGCs ane pHre ST

« Dimension-8 operators in SMEFT approach

« Form Factor (FF) in effective vertex approach
Incorporating for 15t time SU(2), ® U(1)y fully gauge invariant symmetry -
[PRD 107 (2023) 035005] and cancelling spurious energy dependent term  r——=§
Conventional FF formulation only incorporated U(1) symmetry, leading to
limits overestimation by two orders of magnitude (now corrected ©)

TSUNG-DAO LEE INSTITUTE LIXZIiE MBYziE



Zy high pt differential measurements and NEW nTGC at 13TeV

« Limits extracted from high

ONF-2025-001

ATLAS-

: : - L L B B B R L R
p+(y) region differential cross S . || e
section i T
. . 4 N3, X Observed bestfit vaive . Ne
« NEW! 1D and 2D limits w/ : N
dimension-8 Wilson s | ER
coefficients using fully gauge  x°F 1 . LA Pretiminy
invariant theory treatment 2 : Vo= 13TV, 100
(for 15t time at LHC) and Ll E - _
I I I C ATLAS Preliminary ] mm G =001
conversion FF limits of- e E =G
° Slgn!flcantly.rel.ax the gLt _'2(')4é"1é8 6 i : : . : }g,
previous hy limits w/ only U(1) g0 1 95% CL exclusion [Tev]
symmetry treatment
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) [-1.3%x107°,1.4x10"°] [-1.5x10"°,1.6x10"°] [-4.4x10 ', —5. x 107 "]
hg [-2.4%x10°°,2.6x10"°] [-2.8%x10 °,3.0x10"°] [-4.5x10—" | [-5.3 X105+ 7
h [—3.5x10 *,4.6%x10 %] [-4.0x10 *,4.9x10 %] [-3.7x10 *,3.7x10 ] [-4.2x10 * 4.3x10 "
he [—3.2x107*,32%x107%  [-3.7x107%,36x107"] [-32x10 ",33x10""] [-3.8x10 ' 3.8x107 "
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Summary @) budsi

ommes/  TSUNG-DAO LEE INSTITUTE

« Dibosons from ATLAS Full Run-2 keep voicing out w/ NEW higher precision cross
section results and stronger constraints on BSM w/ SMEFT

« WW and WZ reaching unprecedented precision (3%~4%) in measured cross
sections

« WW charge asymmetry evidence concluded, and most precise predictions are
compared: NNLO QCD+NLO EWK w/ NLO-QCD gg and y-induced corrections and
latest NNPDF3.1nnlo _as 118 luxged PDF set

« CP-violating sensitive observables are for 1st time measured differentially in WZ,
providing strong constraints w/ combined BDT analyses and low/high m"<
categorizations

- NEW 5U(2), ® U(1)y fully gauge invariant formulation adopted for 15t time at
LHC via Zy hlgh pr(y) differential analysis, relaxing former nTGC FF limits by
orders of magnitudes

- ATLAS Run-3 keeps delivering high quality and statistically rich proton- proton
collision DATA while SM diboson new results yet need patience © 3

« check out 15t Run3 ZZ results by ATLAS: Phys. Lett. B 855 (2024) 138764
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