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Model, setup

• New coloured fermions :

•    

•                   ⇒

Elementary

StrongGauge

Mixing

IR : iq̄� ∂q + iQ̄� ∂Q−mQ̄Q + Mq̄λqQ + h.c.

Q, T̃ , B̃

∝ q̄ Qq

q̄q Qq( TC :          )

yq ∼
λLλR

gρ

            light ↔ elementary

heavy (top) ↔ composite



• Strong sector : 

• Experimental hint on the structure : 

• Coupling : 

• In explicit 5D models :               TeV 

Model, Fermions

G ⊃ H ⊃ SO(4) ∼ SU(2)L × SU(2)R

Q = (2, 2)2/3 ; T̃ = (1, 1)2/3

δρ ∝ λ2
L

δgZbb

gZbb
∝ λ2

L

Contino, Da Rold, Pomarol

⊃ T5/3, B

M � 1.5

λR

π−t̄RλT T5/3 + π+t̄RλBB + h.c.

⇒       maximal,      minimal
2 � λT,B � 4

λL



Production, diagrams

σ(++) ≈ 2σ(−−)Single : model dependent ;            

Pair : QCD            



Production, cross section



• 2 leptons backgrounds :

• 3 leptons (1 lost) backgrounds :

• Charge misidentification (flat 1%) :

Signal

pp → l±l± + �ET + jets

W±W±, W±W±W any, W±tt̄, W±W∓tt̄

W±Z, W±W∓Z

W±W∓, tt̄, Z∗/γ∗

Simulation : MadGraph/MadEvent, Pythia, MLM matching
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Observables

HT =
�

J,L, �ET

|pT |

M = 1 TeV

HT > 1000 GeV
pT (l1) > 100 GeV
�ET > 50 GeV

Two hard separated 
leptons with : 

mll > 120 GeV



Discovery

10 TeV
Mass, [TeV] Ldisc, [fb−1] S B

0.5 0.072 5 0
1.0 5.5 9 3
1.5 210 22 19

T5/3 & B, λT,B = 3

14 TeV
Mass, [TeV] Ldisc, [fb−1] S B

0.5 0.02 5 0
1.0 1.10 8 2
1.5 26.00 17 11
2.0 330.00 28 31

0.06
15.00

Previous study, only pair
[Contino,Servant]



Charge asymmetry

Mass, [TeV]
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u

g

d

W+
→ l+νl

t → l+νlb

t̄ → b̄ hadrons

T5/3

W+
L

t

u

g

d

W+
→ l+νl

t̄ → b̄ hadrons

t → l+νlb

B̄1/3

W+
L

t̄
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• Top partners : signature of partial compositeness

• Virtues of single production :

• Improved discovery reach up to M ~ 1.5 TeV

• Measure of coupling, mass and charge

• Distinguish top partners from other NP

• Explicit 5D realisations would be observed @ LHC

Conclusion
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