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Motivation  

ÅLonely Higgs Problem:- Higgs discovered but no sight of 

New physics. 

ÅHiggs Phenomenology of great interest ; especially for the 

upcoming LHC run.  

ÅComplete characterization of Higgs production and decay 

needed. 

ÅGauge extensions important since gauge contribution (e.g. W-

loop) is the dominant contribution  to H ŸZg and gg decays  

ÅSpin one states appear in Extra-dimensional models (KK 

modes), Little Higgs models (same spin partners), Strongly 

interacting EWSB (composite d.o.f.), Spin 1 superpartners to  

fermions*  in SUSY.  

ÅA model independent study for spin-1 states is useful 

 

 

 

 

2 *Cai, Cheng and Terning (2008)  
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BSM with general spin-1 interactions 

U(1)EM 

Contains SU(2)LXU(1)Y   

 

spontaneously  breaks 

Kinetic term  with gauge invariant field strengths:  
 

Mass terms for spin-1 fields comes from: 
 

For additional contributions to Higgs physics, add a D=6  non-renormalizable 

'wave-function' mixing operator  
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3 pt  

gauge 

interaction 

Ὣ  = Ὣ = Ὣ =1 (SM)  

Feynman rules for general vector interactions  

Post diagonalization  of the quadratic part of the Lagrangian  
& rewriting the gauge kinetic terms in mass basis we get : 
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4 pt  

gauge 

interaction 

To make the contributions  from  3 pt interactions gauge invariant,  
we need to include  the 4-pt interactions which  are present in 
fishing  diagrams 

‗  =‗ =‗ =1 (SM)  
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Higgs 

interaction 

We add òhó as  CP even singlet under  EM, in a delocalized 
way.  
 

Off diagonal term 
possible!  

And  


