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Introduction
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Why mu1t1b O S()ns and VB S 9 -All that remains is more and more precise measurement (Lord Kelvin) FAN il Aed |
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Gauge bosons self interact due to the non-Abehan structure of the electroweak (EW) theory
- *Diboson measurements allow us to validate EW gauge sector and provide precision tests for triple gauge coupling processes. \
e I riboson processes explore rare interactions, provide sensitivity to new physics and directly probe quartic gauge couplings.
|
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Figure: Summary of the cross-section measurements of Standard Model processes from CMS (left) and ATLAS (right) experiments.
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Diboson measurements

Diboson measurements: Wy, Zy, WW, WZ, ZZ
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Diboson measurements

ATLAS

EXPERIMENT

Wy measurements (Run 2) ; v
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Diboson measurements

ATLAS

EXPERIMENT
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Diboson measurements

ATLAS
Wy measurements (Run 2) L
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Diboson measurements

ATLAS

EXPERIMENT

Wy measurements (Run 2)
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Diboson measurements

Zy measurements (Run 3)
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VBS SSWW and WZ (R 3)
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CMS,:

VBS: ZZ+jj (Run2) ATLAS =

VBS measurements —
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VBS measurements
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Triboson measurements

I'riboson measurements: ZZy, WWZ

e © 6 6 ¢ o ¢ o o o o o o o o o o o o o o o O ° °o O O O O °O O O °O ° O O °© O °© O °O °© °© ° °© °© O °© ° °o °o ° ° °o °o °o °o ° °o °o O °o °o O °o °o ©°o O O °o °o O O °o O O °o O O O°o O °o °o o o o o

CMS

—h
-
—
N

13.6 TeV (L<62fb")
13 TeV (L< 138fb~")
8 TeV (L<19.6fb™")
7 TeV (L<5fb) |
5.02 TeV (L < 302pb-)

2.76 TeV (L<231nb™") -

95% CL limit at
13 TeV (L<138fb1) -

Theory prediction

[\ I\
A

—
-
(00)

Y sESERN

Production cross section, o (fb
5333333

—h
<

Trisha DEBNATH (trisha.debnath(@cern.ch) Standard Model at LHC, 08/04/2026


mailto:trisha.debnath@cern.ch

ZZ)/ measurements (Run 2) ATLAS =

EXPERIMENT &
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WWZ measurements (Run 2 + Run 3)

I = S e

* Separate and simultancous measurement of WWZ and HZ

i

* Evidence for triboson production with 4.50 (50) observed (expected) significance.

| * ATLAS confirms the evidence of WWZ with 4.40 (3.60) observed (expected) kL
1g111ﬁcance (PhVS Lett B 866 (2025) 139527) w1th RunQ dataset w
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ATLAS |

EXPERIMENT &

7
CMS
138 fb' (13 TeV) 62 fb' (13.6 TeV) 200 fb'' (13+13.6 TeV)
He HaH HiH
SM ) stat.  syst.
—e—i 0.52 +0.45 £ 0.12
Nonresonant WWZ & - 1.91+1.03 £ 0.20
o 0.87 £ 0.44 + 0.11
= - - 1.01+0.56 £ 0.11
ZH(H —» WW) —— n 1.57 £1.00 £ 0.21
- 1.20 + 0.50 + 0.11
e 0.75 +0.30 + 0.09
Inclusive i 1.74 £+ 0.63 £ 0.19
i 1.03 +0.29 + 0.09
4 ~ 0 | > 6

Signal strength: p = csobsl Oam
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Summarising ATEAS]

*CMS only
* Diboson measurements validate the electroweak sector. * ATLAS only
* VBS now observed in several channels and probes electroweak symmetry breaking. *Both

e First Run-3 VBS measurements at \/E = 13.6 TeV.

* Triboson and radiative processes extend sensitivity to rare gauge interactions.
* Run-3 and HL. -LLHC will transform multiboson physics into a precision probe of the electroweak sector.

From the ATLAS side

From the CMS side

o 7y arXiv:2512.08582 (Run 3),

o Wy :arxiv.2603.22473 (Run 2) arXiv:2001.14102 (Run 2)
e VBS 7.7: arxiv.2511.15569 (Run 2) o ssWWand WZ : arXiv:2601.21574
(Run 3)

o /Zy :arXiv:2602.17165 (Run 2)

* VBS Z7: CMS PAS SMP-23-001(Run 2)

e WWZ:PRL 135 (2025) 091802
(Run 3 + Run 2)
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YBS combination

. Recent WZ results

2
3. RecentZZ results
4

. Recent WW results
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VBS measurements

VBS: CMS combination across 7 channels (Run 2)

o Slmultaneous ﬁt to fully—leptomc (SSWW OSWW WZ ZZ) and

' “ EW Production Final states
| semi-leptonic (WV, ZV) final states - 7 channels! | Vector Boson Seattoring o - -
| 0, 0~
| ® Measured u values (4-POI model) are all consistent with 1 within § ) L
uncertainties % t,q e
¢t -
* Provides a Coherent baselme for EFT / aQGC mterpretauons ~ W z
- I e m—— vy s
- q
. 1 A A
CMS Preliminary 138 fb™' (13 TeV) o 7
[ ] +1SD(syst) —o=— + 1 SD (stat®syst) + Observed q £
+ 1 SD (stat) + 2 SD (stat®@syst) Tot. Stat.  Syst. Expected w= 4 )
q
oo~ —E— 10453 1058) { 536
+0.21{ +0.14\ { +0.15
| | M osww e 109—018( 014)(—012) +
= + + .. ..
3 (M, ——— 119705 ( 5%0) ( 5%9) + CMS Preliminary 138 o™ (13|TeIV)CMSPreI/rIn/nary | 138 fb' (13 TeV)
| g T a— 1 15:?;;1( +8 gz)( tg ?2) — WS EEWOWT EEWOWS EEWZ eEWZ emzz ) mE OSWW SSWW  mm Wz mm 2z
C% | I SN I R 1 TR TN NI SIVAVES): 3148 events 1F :
| g' uW+W+ ig}g( +812))( +0 ) SSWW(e, p) | ZeiiaEne b -
?;‘D 4097 +0 40 OSWW LR EREE IS
= | uwwf 0844)24( )( ) — I
| | 1020 { +0.14 0 \WAVA- 4772.49 events
M ——— 1084”9( 014)( ) + Wyd 79.87 events
+032 +0.25 +0.20
uW’“Z — —027( 023)( —0. 14) + 4Vl 534.29 events
m,, e 1303?35(+8§8)(+8??) + ety 2409eves
N 0 0.0 0.2 0.4 0.6 0.8 1.0 0.2 0.4 0.6 0.8 1.0
Mz ———— 1163?33( 83471)( 07) —+ Signals fraction
T ST WA S NN SN SN SR SN AN W NN N I S SR S N S N | | wb b b b b b
° 05 1 1o 2 25 5 35 o 2345678 See Mathieu Markovitch s talk for the latest ATLAS EFT dim. 8§ combination results.
Parameter estimate  Significance
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Diboson measurements

ATLAS

EXPERIMENT &

WZ measurements
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Diboson measurements

/. measurements
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Diboson measurements

WW measurements ATLAS —
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1 01 2 ATLAS = Theory prediction
: 5 (s =13 TeV, 140 fo" [ PDF uncertainty
pp NNLO QCD x NLO EW (MATRIX) - op — WW- Total uncertainty
- 1 —e— Measurements
== pp NNLO QCD x NLO Ew (MATRIX) MATRIX 2.1 nNNLO QCD ® NLO EW
pp NLO (MATRIX) - 123 + 1 (PDF) £ 2 (scale) pb
m— 3 NLO (MATRIX This measurement
10° 1 PP Of ) ] 127 £ 1 (stat.) £ 4 (syst.) pb
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o - $ - 1
2 1.0 i + o [1] Phys. Rev. D 102 (2020) 092001
. " [2] Eur. Phys. J. C 79 (2019) 884
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 CMS: arxiv 2406.05101

| ATLAS: JHEP 08 (2025) 142
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