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Introduction

Motivations

top-philic : top mass
Effective approach :
@ Describe a large class of models

= >< &

@ The new interaction is strong (Composite models)
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Introduction

The effective Lagrangian for top pair production

Lg = £+ /:2< (ChgOhg + h.C.)
+ (crvORv + CrRaORa + CrOR + R L) + C(&s@%s))
Ong = [(HQ) o T*Pat] Gf,
Ory = [t TA] 2 @] Ona= [t TA] 2 (@795 T4q]
Ok, = [Py TAt] [0, TAPau — G, T*Pad|

O(c?&s) = [OW” TAU/Q] [Cﬁw TAUICIL}
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Total cross-section
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Invariant mass distribution
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Invariant mass constraints
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Total cross-section
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Cross section and invariant mass constraints (central)
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Cross section and invariant mass constraints (+10%)
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Cross section and invariant mass constraints (-20%)
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Forward-backward asymmetry

The forward-backward asymmetry measured at the Tevatron,
Alp = 0.15 + 0.05(stat) & 0.024(syst),
is about 20 away from the SM value,

Al = 0.05 + 0.015.

2
5ALg = 0.034270-918 ¢4, (”AGV>

where Cp3 = Crs — CiLa
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Top pair production
Forward-backward asymmetry

Forward-backward asymmetry
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Spin correlation at the LHC

1 d 1
Edcos@+cajcoso_ =1 (14 Ccosf,cosé_+ b, cosf; +b_cosb_)

In the helicity basis,

1

Cc = ;(URLJrULR*O’RR*O’LL),
1

b, = E(URL_ULH+UHH_ULL)a
1

b = —(op—or—oRR+ou).
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Spin correlation at the LHC

Cav = Crv — CLy
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Top pair production

Total cross-section

Invariant mass distribution
Forward-backward asymmetry
Spin correlation

Spin correlation at the LHC

SM at the LHC
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4-top and ttbb productions

4-top and ttbb productions

Dominant operators & (gﬁ) for composite models:

@ If only the right-handed top is composite
Opr = (f’y“t) (?’yut)
@ If only the left-handed top is composite
oV =(@Q)(Qy.Q) 0P = (O’Y“ TAQ) (CMTAQ>
@ If both chirality are composite

off =@  of =(ar)(itha)
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4-top and ttbb productions

4-top and ttbb productions

If Q, is composite = modification of {tbb cross-section

o4t | Trib | Ofipp | Titop/ T4t

(fo) | (pb) | (pb)
SM | 486 7.2]0.348 716
o) | 138 - - -
oV 48| 76| 44 92
o® | 11| 128| 076 71
0?’ 138 | 3.61 | 2.12 15.6
o® | 15]077| 042 28.2

forci=4rand A =1TeV (0 ~ (%)2>

C. Degrande

Non-resonant new physics in top pair production



4-top and ttbb productions

4-top and ttbb
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Conclusion

Conclusion

tt is a good probe for the new physics

o(gg — tt),do(gg — tt)/dt — Cng

o(qq — t1) < Chg,Cwy
do(qq — tt)/dmy < Chg, Cvy
Ars < Caa

spin correlations < Cng, Cwy, CAv

With 4-top and ttbb, it can probe the hierarchy of the operators.
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