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The search for the dynamics of the SSB of the EW gauge symmetry will 
become a crucial goal of the high-energy physics research 

	  	  I.	  Mo-va-on	  

A Higgsless world probably characterized by a strong interacting sector 
lying around 1 TeV 

non-perturbative dynamics would lead to resonances, at reach at the  
LHC through the study of gauge boson scattering 
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A world wih a light Higgs ( ~125 GeV)  [composite Higgs ?] still probably 
characterized by a strong interacting sector lying around 1 TeV 



This work: investigate the existence of vector resonances in the scattering 
amplitude                            as described by the two low-energy-couplings  
             of the Electroweak Chiral Effective Theory (EChET) 
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A world wih a light Higgs ( ~125 GeV)  [composite Higgs ?] still probably 
characterized by a strong interacting sector lying around 1 TeV 



	  	  	  	  METHODOLOGY 	   	   	  	  	  	  	  	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  I.	  Mo-va-on	  	  	  	  	  	  	  	  

Ingredients: 
 
1.  The scattering amplitude of the longitudinal components of the gauge 

bosons at                  is given by the amplitude of the scattering of the 
corresponding GBs associated to the SSB (Equivalence Theorem) 

2.  Interactions among Goldstone bosons in the Higgsless EW theory 
described by the 2-flavour ChPT Lagrangian where the pions are 
substituted by the Goldstone multiplet, and the pertubative derivative 
expansion is driven by                           instead of  
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Method based on the information about the spin-1 resonances provided 
by the zeros of the longitudinal gauge boson scattering amplitude          
        analogous to the study of the zeros in  (M.	  Pennington,	  1973)	  



	  	  II.	  The	  role	  of	  the	  zeros	  of	  the	  
sca=ering	  amplitude	  
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(Pennington	  &	  Protopopescu,	  1972)	  
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(Pennington,	  Portolés,	  1995)	  

(Gasser,	  Leutwyler,	  1984;	  Bijnens	  et	  al,	  1997)	  
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	  	  	  	  	  δ11	  PHASE-‐SHIFT	  IN	  ππ	  SCATTERING	  	  	  	  	  	  	  	  	  II.	  The	  role	  of	  the	  zeros	  of	  the	  sca=ering	  amplitude	  
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(Pennington,	  Portolés,	  1995)	  
(Manohar,	  Mateu,	  2008)	  
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First resonances, appearing for              have masses above 1 TeV        

✗  The LHC sensitivity to explore the values of these parameters is rather poor:   
     no deviations from the SM in the region                 and                  

● Under the assumption that no light Higgs will be found at the LHC, we have      
   investigated a method to identify vector resonances originating from a strong      
   electroweak symmetry-breaking sector in the 1 TeV region 

	  	  V.	  Summary	  

   ✔ We have explored the parameter space of the two LECs               needed to  
       describe this amplitude, and identified the region where a vector resonance 
       can dominate the amplitude 
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● Method is based on the information of the resonances contained in the zeros  
   of the                              scattering amplitude. Resonance contributions that    
   dominate the amplitude leave a charateristic signature in the zero-contours 

No vector resonances are found for               and           

Lighter resonance masses appear for rather unnatural values of 

(Éboli,	  González-‐García,	  Mizukhosi,	  2006)	  
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