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Introduction
 SM of electroweak interactions based on the gauge principle
 gauge symmetry of Lagrangian

 massless A, W±, Z
 massive gauge bosons
 Higgs mechanism based on Spontaneous Symmetry Breaking (SSB)

 unknown mechanism of Electroweak Symmetry Breaking (ESB)
 benchmark hypothesis:

 Higgs not observed yet



  

Introduction

 a lot of models
 low-energy phenomenology based on Effective Lagrangian



  

ESB: general requirements



  

BESS model
 effective description of the Breaking El-weak Symmetry Strongly
 effective non-renormalizable Lagrangian
 Hidden Local Symmetry approach

 other fields: 
  SM gauge bosons, SM fermions, no Higgs, 6 unphys. scalar fields
 interaction of SM gauge bosons modified by the mixing with V

μ
a 

 interaction with fermions with V
μ
a : 

 direct (inter-generational universality), indirect

SU(2)
V
 vector boson triplet V

μ
a  a=1,2,3 (gauge fields in HLS)



  

top-BESS model

 modification of the BESS model
 motivation: mass of top quark – too big and close to scale of ESB 

 (might be a sign of top`s special role in new physics behind mechanism of ESB)
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top-BESS model

— parity violation terms



  

top-BESS model
Symmetries

global

local



  

top-BESS Lagrangian

f

bL,R, λL,R and mf are free real parameters

free real parameters,

Ic , Ib and Iλ only (t, b)L,R dublets

bL,R direct interaction of (t, b)L,R dublets with Vμ 

λL,R modification of interaction of (t, b)L,R with Wμ , Bμ

Ia , Ic and Im kinetic and mass terms

(L, R --> 1, 2)



  

Gauge boson mixing

Gauge boson mixing

charged sector

neutral sector

Due to mixing also 1st and 2nd generation
of leptons can interacts with Vμ (except νR).

~

f



  

Low-energy limits

Our modifications of the BESS model relaxes the low-energy
limits on the original BESS model`s parameters.

BESS limits:

From limits on anomalous tbW, bbZ and ttZ couplings:
(from measurements at LEP/SLC and CLEO)



  

Phenomenology of the models

We assume Mvo = 1 TeV.

The splitting of the mass degeneracy.

Comparison of the models:
 mf = 0
 b1 , b2 vs. b, b' = 0
 p = 0, λ = 0

If all b`s = 0 then BESS = top-BESS.
If b2 

= 0 and b1 
= b then Γ(tt, bb, tb) are the same.



  

Phenomenology of the models

Total decay width of V± and V0 (in GeV).
BESS model dotted lines, top-BESS model solid lines. 



  

Phenomenology of the models

Ratio of total charged (on the left) and neutral (on the right; 
b2=0.01, b'=0) decay width of BESS to top-BESS model.

Red curve is ratio one.



  

Phenomenology of the models



  

Phenomenology: top-BESS model

Decay width of 
charged resonance.



  

Phenomenology: top-BESS model



  

Phenomenology: top-BESS model

Decay width of 
neutral resonance.



  

Phenomenology: top-BESS model



  

top-BESS model @ LHC



  

top-BESS model @ ILC



  

top-BESS model @ ILC



  

Conclusion
 top-BESS model as modification of BESS model
 effective description of a Higgsless ESB mechanism accompanied

  by a hypothetical strong triplet of vector resonances
 motivated by special role of top quark in the ESB mechanism

 BESS model versus top-BESS model
 our resonances decay dominantly to the SM gauge bosons and/or 

  to the third generation of quarks
 smaller, i.e. narrower decay widths of our resonances
 relaxing the L-E limits on the original BESS model`s parameters

 cross sections and statistical significance of signals studied
 properties of our model can be studied at the LHC, ILC colliders
 further investigation is needed (study of backgrounds and the    

  detector reconstruction efficiency) work is in progress



  

Thank you for your attention.


