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Introduction

Model independent searches for new physics

Resonances

Assumption : exchange of
one particle in the s-channel

Example : Z boson

Effects : a peak in the
invariant mass distribution

Effective field theory

Assumption : New d.o.f are
heavy ( 1

Λ2 )

Example : Fermi theory

Effects : m2/Λ2 normalisation
E2/Λ2 shape
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Effective field theory

L = LSM +
∑ ci

Λ2Oi + O

(
1

Λ4

)

SM symmetries (B& L) ⇒ 59 dimension-six operators for one
flavor

Only few operators for one process

One operator can affect several processes

(
Q̄LH

)
Gµνσ

µν tR

Loop corrections
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Higgs production : the operators

Assumptions : gg only

Operators with the top and the Higgs

Tree-level : OHG = 1
2H†HGa

µνGµν
a

top loop :

1 Ohg =
(
Q̄LH

)
Gµνσ

µν tR

2 OHy = H†H
(
Q̄LH

)
tR

3 OH = ∂µ
(
H†H

)
∂µ
(
H†H

)
4 OHt = H†DµH

(
t̄RγµtR

)
& Co parity ⇒ No contribution
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Higgs production : the results

σ (gg → h) = σSM

(
1 +

cHG

Λ2

6πv2

αs

)2

≈ σSM

(
1 + 10TeV2 cHG

Λ2

)2

The top loop :

δcHG =
gsyt

4π2 <chg

(
1− m2

H

24m2
t

+ . . .

)
δcHG

Λ2 = −cy
v2

Λ2

αs

6πv2

where cy = cH + v√
2mt
< (cHy )

For mt = 174.3 GeV, mH = 125 GeV,
v = 246 GeV and gs = 1.2

σ (gg → h) ≈ σSM

[
1 + (10cHG

+0.3<chg + 0.05cy )

(
1TeV

Λ

)2 ]2
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t t̄h : the operators

Same operators as for Higgs production

1 OHG = 1
2H†HGa

µνGµν
a

2 Ohg =
(
Q̄LH

)
Gµνσ

µν tR

3 OHy = H†H
(
Q̄LH

)
tR

4 OH = ∂µ
(
H†H

)
∂µ
(
H†H

)
5 OHt = H†DµH

(
t̄RγµtR

)
& Co

L

L

L

L

R

R

L

R

L

L

L

L

R

R

parity ⇒ No contribution
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t t̄h : the total cross-section

σ
(
pp → t t̄h

)
fb

= 611+15
−18 +

[
457+127

−91 <chg + 147+55
−32cHG − 67+23

−16cy

](1 TeV
Λ

)2

Higher sensitivity than top pair production
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t t̄h : the distributions

1 OHG = 1
2H†HGa

µνGµν
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2 Ohg =
(
Q̄LH

)
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3 OHy = H†H
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5 OHt = H†DµH

(
t̄RγµtR

)
& Co

L

L

L

L

R

R

L

R

L

L

L

L

R

R

parity ⇒ No contribution

C. Degrande (CP3-UCL/UIUC) 7 May 2012 9 / 11



t t̄h : the distributions

1 OHG = 1
2H†HGa

µνGµν
a

2 Ohg =
(
Q̄LH

)
Gµνσ

µν tR

3 OHy = H†H
(
Q̄LH

)
tR

4 OH = ∂µ
(
H†H

)
∂µ
(
H†H

)
5 OHt = H†DµH

(
t̄RγµtR

)
& Co

L

L

L

L

R

R

L

R

L

L

L

L

R

R

parity ⇒ No contribution

∝ vmt

C. Degrande (CP3-UCL/UIUC) 7 May 2012 9 / 11



t t̄h : the distributions

1 OHG = 1
2H†HGa

µνGµν
a

2 Ohg =
(
Q̄LH

)
Gµνσ

µν tR

3 OHy = H†H
(
Q̄LH

)
tR

4 OH = ∂µ
(
H†H

)
∂µ
(
H†H

)
5 OHt = H†DµH

(
t̄RγµtR

)
& Co

L

L

L

L

R

R

L

R

L

L

L

L

R

R

parity ⇒ No contribution

∝ vmt

∝ vmt

C. Degrande (CP3-UCL/UIUC) 7 May 2012 9 / 11



t t̄h : the distributions

1 OHG = 1
2H†HGa

µνGµν
a

2 Ohg =
(
Q̄LH

)
Gµνσ

µν tR

3 OHy = H†H
(
Q̄LH

)
tR

4 OH = ∂µ
(
H†H

)
∂µ
(
H†H

)
5 OHt = H†DµH

(
t̄RγµtR

)
& Co

L

L

L

L

R

R

L

R

L

L

L

L

R

R

parity ⇒ No contribution

∝ vmt

E2? ∝ vmt

C. Degrande (CP3-UCL/UIUC) 7 May 2012 9 / 11



t t̄h : the distributions
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Conclusion

Higgs production put a
strong constraint on new
physics in the top and
Higgs sectors

t t̄h is complementary

... but shape effects are
challenging

Competitive with top pair
production
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