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Diboson production at the LHC

Probes gauge-boson self-couplings & interference in new energy regime

Can provide a calibration source for (boosted) dijet resonances

Measurements constrain modelling of backgrounds to Higgs (and other) searches
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Diboson measurements at ATLAS

WW →  lν lν : 4.7 fb-1 at 7 TeV

WZ →  lν ll : 4.6 fb-1 at 7 TeV

ZZ →  llνν  : 4.7 fb-1 at 7 TeV

ZZ →  llll : 4.7 fb-1 at 7 TeV
           5.8 fb-1 at 8 TeV
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ATLAS diboson measurement strategy

Measure cross section within a fiducial region 

Extrapolate to a total cross section

Probe high-Q2 events for anomalous triple-gauge couplings

C
WW

: ratio of measured to produced 

WW events in fiducial region

A
WW

: kinematic and 

geometric acceptance

SM: g
1

V = κ
V
 = 1; 

λ
V
 = 0

B: branching ratio
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WW cross section
Select dilepton events with m

ll
 ≠ m

Z
, large E

T,Rel

miss and no jets

Fiducial cross sections

Total cross section consistent with 
MCFM prediction of 45.1 ± 2.8 pb
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Anomalous couplings from WW events
Fit for anomalous 
couplings using 

distribution of leading 
lepton p

T 
(1 fb-1)

Anomalous couplings have 
largest effect at high p

T

Limits set in LEP, 
HISZ, and Equal 

Coupling scenarios

λ(s) = λ / (1 + s/Λ2)2 
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WZ total cross section

317 candidates, 
68 ± 8 background

Select events with lepton pairs with mass ~ m
Z
, an additional lepton, and large E

T

miss

Total cross section 
consistent with SM 
prediction: 17.6+1.1

-1.0
 pb
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WZ fiducial cross section

Measure both inclusive fiducial cross section and unfolded differential cross sections: 
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Anomalous couplings from WZ events

Fit Z p
T
 distribution for 

anomalous couplings
Probes anomalous WWZ 

couplings specifically
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ZZ cross section

SM σ
ZZ

: 6.5+0.3

-0.2
 pb

l lνν  channel:
Select dilepton events with m

ll
 ∼ m

Z
, large axial E

T

miss , small p
T

ll-E
T

miss difference, and no jets
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ZZ cross section

SM σ
ZZ

: 6.5+0.3

-0.2
 pb

l l l l  channel:  Select events with four leptons with two m
ll
 ∼ m

Z

7 TeV
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ZZ cross section

SM σ
ZZ

: 7.4 ± 0.4 pb

l l l l  channel:  Select events with four leptons with two m
ll
 ∼ m

Z

8 TeV
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Summary

Diboson cross sections measured using full  7 TeV data sets in leptonic decay channels

First unfolded differential cross sections in fiducial region measured in WZ production 

First ATLAS diboson measurement at 
8 TeV in ZZ → llll production 

New energy regime for probing 
self-couplings of electroweak bosons 

Anomalous-coupling limits set with 7 TeV data 
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