
VBS: 3 slides of comparison

Elisabetta Gallo (DESY and University of Hamburg) 

1. WWjj opposite-sign (OS) leptons
2. WWjj with  same-sign  (SS)
3. W/Z + !
* Newest results reported, full Run 2 statistics and leptonic channels (cleanest ones)



W+W- jj in two leptons, OS
PLB 841 (2023) 137495
Obs.+xsec

cross-section in 
fiducial region
(13% stat, 14% syst.)

• Both ee/!!, #!,	observation	5.6 /
(5.0 / expected)

ATLAS-CONF-2023-039
Obs. + xsec

• Only #!, split SR in 2, 3 jets
• Observation 7.1 / (6.2 / expected)
• Top well constrained in the fit from a CR

78

• Sensitive channel, both 
experiment 
observation, in 
agreement with SM

• Top main backgrounds, 
especially challenging in 
#!, constrained in both 
by CR with b-jets

• ATLAS splitting 2,3 jets. 
gains sensitivity of 1 /

-> but still better with only 
#! channel
• Uncertainties 

dominated by statistical 
and theoretical

• Question: Can we find a 
common fiducial region 
to compare CMS-
ATLAS?

EWK WWjj 12% stat out of 18% total 
uncertainty, similar to CMS, but slightly better 
with just one channel. Slightly better 
experimental uncertainties?

https://www.sciencedirect.com/science/article/pii/S0370269322006293?via%3Dihub
https://cds.cern.ch/record/2865482


WW jj in two leptons, SS
ATLAS-CONF-2023-023

• Largest EWK to QCD ratio, 52% purity
• Already observed in 2016 data, now 

moving to fiducial/differential cross 
sections

• Predictions generally OK, a bit lower 
especially for NLO, mT not well 
reproduced 

CMS-PAS-SMP-22-008

e or !: Obs.+ xsec+ BSMSS leptons, one as hadronic tau: 
2.7 "

• Largest background jets faking #$ , 
estimated from data

• EW 2.7 % (1.9 % expected), but first 
measurement of this kind

• Still statistics limited
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• Golden channel SS e or &
provides the best 
sensitivity

• Moving to differential 
cross sections and BSM 
limits (aQGC, dim-8 EFTs)

• #$ still statistically 
limited, large jet-fake 
background, but 
interesting to try it

• EFT  interpretation 

Also observed by CMS (WL WL ) PLB 812 (2021) 
136018

https://cds.cern.ch/record/2859330
https://cds.cern.ch/record/2867989?ln=en
https://inspirehep.net/literature/1818160


W or Z + ! jj
arXiv:2305.19142

• Z"## in dilepton + neutrino channel, 
observed process, differential cross 
section in ll

• Sensitive to neutral quartic coupling

Z->ll

• Improved sensitivity 
in ATLAS Z"## by 
adding the neutrino 
channel

• Both allow 
differential cross 
sections and aQGC
interpretations

• Also dim-8 EFT 
operators

• ATLAS also ZZjj in 4l, 
full reconstruction of 
final state, less stat.

• VBS combined fit for 
EFT parameters in the 
future. Exploit 
Run2+Run 3 
combinations, think 
of trigger strategies

PRD 108 (2023) 032017

• EWK W "jj process 6.0$
observed (6.8$ expected)
• QCD W "jj is the dominant 

background
• Photon background challenge 

W !jj Obs. + diff xsec + EFT-dim8 Z!-- Obs. + xsec + diff 

https://arxiv.org/abs/2305.19142
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.032017


Backup



W+W- jj in two leptons, OS

EWK

QCD

Discrepancy in last bin 
investigated, under-
fluctuation of data



W+W- jj in two leptons, OS



WW jj in two leptons, SS with one tau



WW jj in two leptons, SS



W!""



Z !"" and ZZjj



From talk at EPS 2023 M. Presilla


