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Triple and quartic gauge couplings in the SM  

slide by: Jakob Salfeld-Nebgen-CERN LHC Seminar
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Effective Field theory approach 
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Effective Field theory approach 
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Probing TGCs and QGCs at collider 

Z, gamma, neutrino propagation 
restore unitarity

slide by: Jakob Salfeld-Nebgen-CERN LHC Seminar
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vProbing TGCs and QGCs at collider 

 The searches of the anomalous WW and ZWW trilinear gauge boson      γWW and ZWW trilinear gauge boson      
 couplings from WW and WZ production using lepton plus dijet final states  
 as well as results from W , WW, and WZ productionγWW and ZWW trilinear gauge boson       with leptonic final    
 states at Tevatron 8.6  fb^{-1} integrated luminosity and 1.96 TeV center-of- 
 mass-energy.

 The production of W  and two jets γWW and ZWW trilinear gauge boson      where the W boson decays leptonically  
 at LHC by CMS experiment at 19.7 fb^{-1} integrated luminosity and 8     
 TeV center-of-mass-energy.

 The study of WW  and WZ  triboson productionγWW and ZWW trilinear gauge boson      γWW and ZWW trilinear gauge boson       using events from proton– 
 proton collisions at a centre-of-mass energy of 8 TeV recorded with the     
 ATLAS detector at the LHC and corresponding to an integrated luminosity   
 of 20.2 fb^{ 1}.−1}.

   All Measurements are in good agreement with the SM prediction
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Central Exclusive Production (CEP)

slide by: M.M. Obertino, Universit  di Torino, INFN Torino à di Torino, INFN Torino 
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CMS-TOTEM Precision Proton Spectrometer  

p

p

PPS

PPS
210 m

210 m

 The CMS-TOTEM Precision Proton Spectrometer (CT-PPS) will allow precision proton 
 measurements in the very forward regions on both sides of CMS during standard     
 LHC running:

Two stations for tracking detectors and
  two stations for timing detectors installed 
  at ~210 m from the common CMS-TOTEM
  interaction point (IP) on both sides of the central apparatus.

 LHC magnets between IP and the detector station used to bend out of the beam      
 envelope protons that have lost a small fraction of their initial momentum in the     
 interaction

 Proton timing measurement from both sides of CMS allows to determine the primary  
  vertex, correlate it with that of the central detector and reject pile-up

 Proton position and angle measurements, combined with the beam magnets, allow to 
determine the momentum of the scattered protons

        fractional energy loss (ξ) between 0.15% and 20%(50%)        
       Time resolution ~10,30 ps

slide by: M.M. Obertino, Universit  di Torino, INFN Torino à di Torino, INFN Torino 
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CEP of pair of W boson production plus photon 
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WWgamma production
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WWgamma production

Anomalous Triple gauge couplings (aTGCs)
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WWgamma production

Anomalous Triple gauge couplings (aTGCs)

Anomalous Quartic gauge couplings (aQGCs)
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● Final state containing two lepton-one photon

Final state of signal



  16 / 45

What are Backgrounds?
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Photon-photon initiated backgrounds
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Inclusive backgrounds with pile-up protons
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Three categories of selection cuts:

● Type I: Central detector requirements.

● Type II: Applying on the tagged protons.

● Type III: Kinematic correlation between central detector and Forward detector.

Event selection and analyse strategy

Selection (typeI):
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Event selection and analyse strategy

Selection (typeII):

Selection (typeIII):
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Pile-up interaction with proton

Single diffractive Double diffractive Proton-proton scattering
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Time of filght(type II selection)

Before
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Time of filght(type II selection)

Before

After
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Time of filght(type II selection)

Before

After
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Proton from pile up
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Mass reconstruction

Selection (typeIII):
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Yield of backgrounds
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Yield of backgrounds
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Yield of backgrounds
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Yield of backgrounds
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Double pomeron exchang
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● the measurements of this process needs a high amount of data.

● The advantage of having timing and tracking FDs allows us to measure this 
process in the high pile-up run conditions of the LHC.

 SM measurment
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● the measurements of this process needs a high amount of data.

● The advantage of having timing and tracking FDs allows us to measure this 
process in the high pile-up run conditions of the  LHC.

 SM measurment
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 Anomalous couplings (aTGCs & aQGCs)
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 Constraints on aTGCs
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AQGCs 
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AQGCs dimension 6 and 8 
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Comparing to previous results 
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Summary
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Summary

Thanks for your attention
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Back up slides
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Photon-Photon cross-section

● The cross section of the CEP process when two photons exchange, can 
be computed in theframework of the Equivalent Photon Approximation 
(EPA) 
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Form factor
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Pomeron cross section
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