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precision tests versus direct searches
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in practice it could be relaxed by short distance contribution
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Figure 7. Left: Probability distribution for the coupling a. Center: Indirect determinations of

the coupling a, excluding the observables MW , ΓZ , P
pol
τ , A

0
l and A

0,b
FB, except for the one specified

in each row. The vertical blue band represents the one obtained from the the fit with all the

observables. Right: Probability regions in the a–Λ plane. In all plots, the large-mt expansion is

adopted to the two-loop fermionic EW corrections to ρ
f
Z .

3.5 General bounds on the New Physics scale

Before concluding, let us take a more general approach and consider the contributions to

the EW fit of arbitrary dimension-six NP-induced operators [11, 20, 123]:
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where we add the contribution of the Hermitian conjugate for operators O�
HL

to OHD.
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where OH violates the custodial symmetry, since it gives a correction to the mass of the

Z boson, but not to that of the W boson. The next two operators yield non-oblique
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Direct searches (LHC 8TeV)

• Top partners   (Q=-1/3, 2/3, 5/3)

• Vector resonances
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Flavor

ΔF=1  ΔF=2  

m∗ > 10− 40 TeV

unless additional flavor symmetries in place



0 5 10 15 20

0.01

0.1

1.

0.002

0.02

0.2

0.005

0.05

0.5

m� in TeV

Ξ

g
� �4

g
� �2

ξ =
g2∗
m2

∗
v2



0 5 10 15 20

0.01

0.1

1.

0.002

0.02

0.2

0.005

0.05

0.5

m�in TeV

Ξ

g
� �4

g
� �2

g��4Π

ξ =
g2∗
m2

∗
v2



0 5 10 15 20

0.01

0.1

1.

0.002

0.02

0.2

0.005

0.05

0.5

m�in TeV

Ξ

EWPT �Ρ�1.5x10
�3

EWPT
�Ρ�0

g
� �4

g
� �2

g��4Π



Higgs couplings
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Higgs couplings
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In the weakly strong scenario the reach of precision 
measurements matches the competing direct searches 
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In the weakly strong scenario the reach of precision 
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On the use of effective theory in WW-scattering
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g2min > g2∗when                                  resonances become essential 
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CLIC   3ab-1 gmin ∼ 0.7

Roughly expect  same                 at LHC and 100 TeV pp gmin

EFT approach: good rule of thumb, but disfavored by light Higgs



 LHC ab-1 :
v2

f2
∼ 0.1

Grober, Muhlleitner 2010
Contino, Ghezzi, Moretti, Panico, Piccinini, Wulzer 2012

Would perhaps be worth considering reach of gg →hh  



In conclusion...

✦  Strong -Weak duality : hadron colliders for weakly coupled theories 
                                        and  lepton colliders for strongly coupled ones

✦ 125 GeV Higgs speaks in favor of weaker than stronger dynamics
(though fine tunings can always undo the favor)
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