DIS 2004

Vector resonances from strong electroweak symmetry breaking at e+e− colliders

Ivan Melo

D. Bruncko (IEP SAS Kosice) M. Gintner (University of Zilina) I.Melo (University of Zilina)

Outline

- motivation for new vector (ρ) resonances search - ρ model - cross section calculations for ρ production

Chiral SB in QCD: SU(2)L × SU(2)R → SU(2)V , v ∼ 90 MeV

EWSB: SU(2)L × SU(2)R → SU(2)V , v ∼ 246 GeV

WLWL → tt̄ scattering

A natural Lagrangian Lρππ = +igπ Mρ v (π−∂μπ+ − π+∂μπ−)ρ0μ Lρtt = gV t̄γμt ρ0μ + gV t̄γμγ5t ρ0μ;

Chiral effective L SU(2)L × SU(2)R, SU(2)L × U(1)Y L = −v2Tr[AμAμ] − a v2 4 Tr[(ωμ + ig′′ ⃗ρμ.⃗τ/2)2] +b1IbL + b2IbR + ...

2 sets are related gπ = Mρ 2 v 1 g′′ gV . = g′′ 4 b2 1 + b2 Mρ . = √ a v g′′ 2

Unitarity constraints WLWL → WLWL, WLWL → tt̄, tt̄ → tt̄ gπ ≤ 1.5 (Mρ = 1 TeV) gV ≤ 2.0 (Mρ = 1 TeV)

Low energy constraints LlowE = + g 2cW ( − 4 3 s2W + b2 2 ) t̄RγμtR Zμ + ...

δϵ1 = 3m2t GF 2 √ 2π2 b2 2 ln �2 m2t Limits on free parameters are given by g′′ >∼ 10 |b2| <∼ 0.08 e+e− → νν̄tt̄ (12 of 66 diagrams)

Subset of fusion diagrams + approximations (Pythia)

Full calculation of 66 diagrams at tree level (CompHEP)

ρ (M = 700 GeV, � = 12.5 GeV): σ( √ s = 0.8 TeV) = 0.66 fb → 0.21 fb σ( √ s = 1.5 TeV) = 3.33 fb → 0.86 fb

Backgrounds e+e− → tt̄γ + e+e− → e+e−tt̄

Pythia:

σ(0.8 TeV) = 301 + 1.2 fb → 1.76 fb (0.21 fb) σ(1.5 TeV) = 99.4 + 5.2 fb → 0.71 fb (0.86 fb)

10

11

R =^{|N(ρ)−N(no resonance)|}

√_{N(Background)+N(no resonance)}

13

Conclusions

e+e− → νν̄tt̄ in Pythia and CompHEP

- agreement within 10 % - no t decays

σ(0.8 TeV) = 0.21 (1.76) fb σ(1.5 TeV) = 0.86 (0.71) fb

- optimize cuts - finalize analysis for all models considered - e+e− → νν̄W +W −