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Lecture 8

Physics  Program 
of the experiments at 

Large HadronCollider

  Physics with 
dibosons
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Next topics

     5.12 –  Higgs (part I) Higgs (part I) 
      12.12 –  Higgs (part II)Higgs (part II)

   19.12 - SUSYSUSY
         9.1   – other searches for New Physics 9.1   – other searches for New Physics 
     16.1   - B-physics programme16.1   - B-physics programme
     23.1   – heavy ion programme23.1   – heavy ion programme
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Latest news
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Latest news
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Dibosons at LHC 
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cross-section
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cross-section
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differentialcross-section
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differentialcross-section
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differentialcross-section
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Dibosons



28 November 2012 Elzbieta Richter-Was 14

Strategy for cross-section measurement
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Z/W production 
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Z/W production 
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Z/W production 



28 November 2012 Elzbieta Richter-Was 18

WW/WZ production 
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WW->ll analysis
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WZ->lll analysis
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ZZ production 
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ZZ->ll analysis
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ZZ production 
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ZZ production 
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First observation of the Z->4l 
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Gauge couplings

 In Standard Model (SM) non-abelian nature of SU(2)L x 
U(1)Y  allow gauge bosons to interact with one another
 Coupling between 3 gauge bosons=> triple Gauge-Boson 

Coupling (TGC)
 SM only allows charged coupling (WWZ, WW), does not 

allow pure neutral coupling (ZZZ,ZZ,Z,) since Z/ 
has no charge nor weak isospin. 

 Physics beyond SM can introduce anomalous TGCs 
which may allow neutral couplings or increase the 
charged TGCs couplings strenght. 
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Limits

ZZZ/ZZ/Z   aTGC

WWZ/WW   aTGC
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Anomalous Triple Gauge Couplings
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Characteristic of the TGC

 Sensitivity to TGCs comes from four different types of 
information
 Cross section: parabolic increase of cross-section with TGC 

due to the linear Lagrangian: ~(TGC)2

 Energy behaviour: TGC lead to a broad increase in the 
differential cross-section at large invariant mass MWV,ZV   
(V=Z,) and transverse momentum PT(V) (V=W,Z,) 

 Production angle: angular information of the bosons
 Polarisation: different TGCs contribute to different boson 

helicity states. Decay angular information enhance 
sensitivity to individual TGCs.
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Effect of anomalous coupling

 Any non-zero coupling result in crease of the cross-
section and harder pT spectrum of the outgoing 
boson.
 Can be simulated by a number of generators, such as 

Sherpa, MCFM, Baur, etc.
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Anomalous gauge couplings
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Charged aTGC results
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Neutral aTGC results
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