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Electroweak Symmetry Breaking (ESB)

Mechanism of ESB – still unknown.

Benchmark hypothesis – the SM Higgs.

One of the alternatives to the SM Higgs – strong ESB – to this class
of models belongs also BESS – Breaking EW Symmetry Strongly

BESS introduces instead of the Higgs bozon a new vector particle –
the ρ resonance – which couples directly to the quarks of all genera --
tions. In technicolour theories the ρ resonance is a bound state,
i.e. it is composed of particles called techniquarks that interact via
new strong physics.



The Model Lagrangian

Our model – modified BESS model – ρ couples directly only to the
top and bottom quarks.

Motivation – the extraordinary large mass of the top compared to
the rest of the fermions is close to the ESB scale the top quark
may play a special role in the mechanism of ESB.
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LHC versus e+e- colliders

LHC – also search for ρ
– large backgrounds

e+e- colliders – precise measurements of the parameters

ρρ

ρ



e+e- processes with 2 particles in the final state

−+−+ → WWee ttee →−+ bbee →−+
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CompHEP:

Low energy limits:

Vg >~ 10 || 11 λ−b ~< 0.01 22 λ−b< <~ ~-0.03 0.04
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Initial State Radiation (ISR) and beamstrahlung (BS)



Irreducible Background, Standard Model

Statistical significance
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Comparison of the SM and our model –
the  χ2 test

Reduced chi-squared
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P = Prob(               ) -- probability that we would get χ2 as large as or  
larger than           if  our data          were distributed according to the 
expected distribution        .  
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Reducible background

−+−+ → WWee
−+−+−+ → WWeeee

ZZeeee −+−+ →

ZWeee mν±−+ →
−+−+ → WWee νν

ttee →−+
tteeee −+−+ →

ttee νν→−+

ttee γ→−+



Conclusions

* The calculated R and           suggest that studying the e+e- processes
may be a promising way in searching for ρ.

* Deeper analysis is necessary that would include reducible back-
grounds and detector reconstruction efficiencies.

* In case of the e+e- processes with two particles in the final state the 
detector has to be able to scan the whole interval of possible ρ
masses to find the ρ peak.
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