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Life without a Higgs:Life without a Higgs:
The Standard Model has been tested veryThe Standard Model has been tested very 
accurately, however…

till d ’t k th i i f th El t kwe still don’t know the origin of the Electroweak 
symmetry breaking (and masses…)
The Higgs mechanism is a nice description of 
such phenomenon, but it suffers from theoretical 
prejudices (hierarchy problem), and the Higgs 
boson has not been discovered yet.
What if we don’t see the Higgs at the (early) 
LHC? 



The role of the Higgs:The role of the Higgs:

Weakly coupled H = (h , WL
± , ZL)

The same dof’s can arise as composite states of 
a strongly interacting sector (Technicolor) → no g y g ( )
fundamental scalar
Can we decouple h from the theory? What wouldCan we decouple h from the theory? What would 
that imply?

WL WL scattering violates Unitarity at ~ 1 TeV scale.
Strong coupling appears below 1 TeV → broad resonances (techni-ρ, …), 
theory out of control (precision EW tests, …)



We would like to keep the theory under control upWe would like to keep the theory under control up 
to a safe scale of 10 TeV:

Let’s consider the contribution of the ρ-mesons to the WLet s consider the contribution of the ρ-mesons to the WL
scattering:
Expanding the scattering amplitude for large Energy:Expanding the scattering amplitude for large Energy:

A (WL-WL) ~ A(4) E4 + A(2) E2 + finite terms.
A(4) vanishes due to gauge invariance;A vanishes due to gauge invariance;
A(2) receives contributions both from the vector 
resonances and the Higgs:gg

A(2) ∼ g2
WWWW − 3

4

∑
k

M2
Zk

M2
W

g2
WWZk − 1

4

∑
k

g2
WWHk

The violation of perturbative unitarity can be delayed up to 10 TeV!
We can smoothly go to a Higgsless model (gaugephobic Higgs model)

h h/0611385hep-ph/0611385
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