Strong Symmetry Breaking Signals in

e+_e�_{→ W} +_W �_{at}^√_{s = 800 GeV}

LCWS 2000 Oct 26, 2000

Tim Barklow SLAC

The process e+e� → W +W �is affected in two ways as MH → ∞

1. Non-SM TGC’s induced

2. e+e� → W +L W �L amplitude modified

Chiral Lagrangian

L_{SB} = L^{(2)} + L^{(4)} + · · · where

L^{(2)} = 1 4 v^2TrD^μΣ^yD_μΣ,

L^{(4)} =

L_1 16π^2

[Tr(D^μΣ^yD_μΣ)]^2 +

L_2 16π^2

Tr(D_μΣ^yD_νΣ)Tr(D^μΣ^yD^νΣ) −ig L_{9L} 16π^2

Tr(W^{μν}D_μΣD_μΣ^y) − ig^0 L_{9R} 16π^2

Tr(B^{μν}D_μΣ^yD_νΣ) +gg^0 L_{10} 16π^2

Tr(ΣB^{μν}Σ^yW_{μν}) .

κ_γ = 1 + e^2 32π^2s^2_w

(L_{9L} + L_{9R})

κ_Z = 1 + e^2 32π^2s^2_w

(L_{9L} − s^2_w c^2_w

L_{9R})

g^Z_1 = 1 + e^2 32π^2s^2_w L_{9L} c^2_w

QCD values for L_{9L}, L_{9R} ⇒ Δκ_γ ∼ −3 × 10^{−3} SM loop corrections also O(10^{−3})

e+_e�_{→ W} +L_W �L_{Amplitude}

F_T = exp[ 1 π ∫ ∞ 0 ds^′δ(s^′, M_ρ, Γ_ρ){ 1 s^′ − s − iϵ − 1 s^′ }]

δ(s) = 1 96π s v^2 + 3π 8 tanh( s − M^2_ρ M_ρΓ_ρ

) + 1

e+_e�_{→ W} +_W �_{Cross-section in the}

Presence of 1.8 TeV Technirho

vector resonance widths (same as ATLAS TDR):

M_ρ Γ_ρ (TeV) (TeV)

1.234 0.104 1.600 0.224 2.500 0.844

unitarization scheme: δ(s) = s 96πv^2 if s < s 0

s^0 96πv^2 if s ≥ s 0 where s^0 = (2.8 TeV)^2.

e+_e�_{→ W} +_W �_{Analysis}

• 80/0% e�/e+ polarization – all e�L • Likelihood fit of production angle &

4 decay angles

• eνqq and μνqq channels only • Charm jets tagged with 100/65% pu-

rity/efficiency

• Solid angle | cos Θ| < 0.9 • Statistical errors only

write F_T as F_T = e^{λ+iδ} where λ = s 96π^2v^2 ln( s^0 − s s ) + s^0 s ln( s^0 s^0 − s ) .

Values for λ and δ for √ s = 800 and 1500 GeV: √ s λ δ (TeV) LET LET

0.8 0.0389 0.0351 1.5 0.0829 0.1233

Although δ scales with s, λ does not due to the logarithm terms.

LC / LHC Comparison

Final ps L Mæ = Mæ = Mæ = LET State TeV fb�1 1.2 TeV 1.6 TeV 2.5 TeV

TESLA W +W � 0.5 300 27σ 16σ 7σ 3σ TESLA W +W � 0.8 500 73σ 38σ 16σ 6σ

NLC W +W � 1.5 200 114σ 204σ 24σ 5σ

LHC qqW +Z 14 100 8σ 6σ – – LHC qqW +W + 14 100 1σ 1σ – 5σ

LET Signal versus c-tag efficiency

c tag efficiency Final ps L State TeV fb�1 0% 65% 80% 100%

TESLA W +W � 0.8 500 4.6σ 5.6σ 5.8σ 6.1σ

Conclusions

• e+_e�_{Linear Colliders provide a sig-}

nificant enhancement over LHC in I=J=1 W +W � scattering channel. Even at √ s = 500 GeV TESLA out-

performs LHC in this scattering channel.

• TESLA with 500 fb�1 at √ s = 800 GeV gives a larger LET signal than LHC with 100 fb�1

• TESLA with 500 fb�1 at √ s = 800 GeV gives a larger LET signal than NLC with 200 fb�1 at √ s = 1500 GeV.

• Charm tagging in eνqq & μνqq chan-

nels improves LET signal; improvement is equivalent to a 50% increase in luminosity.