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OUTLINE 

• Testing anomalous Higgs couplings via vector boson 
scattering at LHC 
 

• Testing anomalous gauge couplings of the Higgs 
boson at high energy photon colliders  
 

• Testing fermion anomalous coupling at future ILC  



Testing anomalous Higgs couplings via 
vector boson scattering on LHC 



No-lose Probe of New Physics 

Effective theory is a way of No-lose Probe of New Physics : 
 
Effective Lagrangian provide a model-independent description 
and the anomalous couplings reflect the effect of the new physics. 
 
Finding sensitive processes to measure the coefficients in general 
EL is needed to obtain effective Lagrangian reflecting the nature. 
 
Testing effective anomalous gauge couplings of Higgs boson can 
discriminate the EWSB sector of the new physics model from SM 



ANOMALOUS HVV COUPLINGS 



Anomalous HVV Couplings 
relations between anomalous Higgs coupling constants gn’s and linear 
realized effective coupling constants fn’s 



Testing HVV Anomalous Couplings 

Now, a light Higgs candidate is found, is it a Higgs in 
SM or new physics? 



Testing HVV via WW Scatterings 
Why sensitive? 

Scattering amplitude contains two parts: (a) T(V), (b) T(H). 



Why sensitive? 



WW Scatterings on LHC 



Numerical results 



Numerical results 



Numerical results 



Semi-leptonic mode in WW scatterings 

     the most sensitive test at the LHC is via the pure 
leptonic mode in W+W+ scattering, However, the 
required integrated luminosity 300 fb−1.  
   
 
    
    we study the possibility of taking the 
Semi-leptonic mode which can have a larger cross 
section. 



Semileptonic Mode 
   Semileptonic mode which can have a larger cross section. 
Since it is not possible to distinguish W+ → jj and W− → jj  
experimentally, we have to study the scatterings  
 
 
 

   Now the final state contains four jets, so that the parton 
level study is not sufficient for finding out the suitable 
kinematic cuts to suppress the large backgrounds. 

   We  worked  at the hadron level,  calculating the full 
tree level contributions to the signal and backgrounds 
using the helicity amplitude methods and the package 
PYTHIA  with its default fragmentation model. 



Semileptonic Mode 
  The required integrated luminosity for reaching 
the 3σ  sensitivity  can be reduced to 100 fb−1 ,  
reduced  by a factor of 3. 
 
  If the anomalous couplings in nature are actually 
not small, about 1σ , the experiment can start the 
test for an integrated luminosity of  50 fb−1. 



Testing anomalous gauge couplings of the 
Higgs boson at high energy photon colliders  

At the LHC, the most sensitive constraints on 
will be from the measurement of the gauge-boson scattering 

At            linear colliders on the other hand, the anomalous 
couplings                                 can be constrained at the 2σ 
sensitivity to (10−3 −10−2) TeV−1  from the Higgs-strahlung 
process 

Those processes are  insensitive to 

At photon colliders, the sensitivities to probe those 
couplings can be improved. 











Jets energy difference 



The efficiency of cuts 





Testing fermion anomalous coupling at future ILC 

• The flavor physics about leptons, neutrino mass and 
flavor mixing has become a hot topic. 
 

• Many theoretical models introduced the heavy 
neutrinos or the fourth generation leptons. 
 

• the effects of those extra massive particles can be 
reflected in the anomalous couplings of leptons and 
gauge bosons . 
 

• Detecting these leptonic anomalous gauge couplings 
on colliders can also test and verify these 
electroweak new physical models. 



The Leptonic Anomalous Gauge Couplings In 
Effective Lagrangian 



                       at the future           linear collider (ILC)  
In the standard model  e+e- ->W+W－process ，the E2 terms 
in the amplitude cancel  each other between different 
Feynman diagrams 

the constraints from LEP2 are very weak 



the detection sensitivities of the anomalous coupling  at 500 GeV ILC 

the detection sensitivities of the anomalous coupling  at 1 TeV ILC 



After W angle cut, the ILC detection sensitivities  are increased  
by 3-4 orders of magnitude than the LEP2. 





The Polarization Scheme 
Right handed polarized  initial electrons are useful to detect the 
anomalous coupling between lepton and Z boson 
 


