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A new fundamental parameter:

being a Goldstone, the composite
Higgs behaves like an “angle” :

new parameter:

)\2
i F2 2

g(h/Fr)

F,. = scale at which G — G

g(x) = periodic function
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: Higgs profile

the Higgs structure along the extra dimension
appears like a form factor

for an observer on the UV brane
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... ok, suppose we discover the Higgs:
how can we tell it is composite ?

@ [Measur Ing its Couplingsj shifts expected at O(e?)
@ Probing its strong interaction the composite Higgs alone fails to fully
in the WW scattering unitarize WW scattering at high energy
A(s t) = —¢2 i (e )
S e ] o gty o S
’ V2 s—m3

see: Giudice, Grojean, Pomarol, Rattazzi, JHEP 0706:045 (2007)



These signals would give direct evidence
for the Higgs compositeness

e theoretically clean

® experimentally challenging

full control of the detector and of background
required:
large integrated luminosity



Indirect evidence can come from the production
of the new resonances of the strong sector

® experimentally easier

® more model dependent



(. )
Partners of the top

( resonances that cut off the loop of the top )
\. J

: vectors
¢/ Naturalness requires these

new states to be light(er)

fermions

myp = 200 GeV
ex: —> m, ~ 700 GeV
and NO tuning
h
¢ These states are colored W, Z
fermions (no SUSY)

expected to be strongly coupled to t, b, Wr, Zr



-

Need a low-energy etffective description
of the lowest-lying resonances

to study their phenomenology
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we focus on the class of models with

*® no T-parity

¢ linear couplings between composite
and elementary sector

Flavor Fermion masses

this includes extra-dimensional warped
(Randall-Sundrum) theories

effective description of the Two-site
lowest-lying resonances 0
given by a mode

R.C., Kramer, Son, Sundrum JHEP 0705:074 (2007)



{SM - Higgs}
eElementary sector:
inter-elementary coupling: g, ~1

{p.x + Higgs}
Composite sector: [ Dexcited massive copy of the SM]

inter-composite coupling: 4m>» g, » 1
e Mixing: only mass mixings allowed

*Higgs: H couples only to p and x
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IS5y Keep only the first resonance of each tower

<>

mass mixing

L — AWy the
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Higgs potential
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Higgs potential
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most studies
focused on
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I 2

any of T, B, T5/3, T2/3, I



DECAYS

Wi /2L, h Zy,h /Wy
T5/3 /T53 tr T /B tp
Agr = Y.sin gy, Ag = Y. sinypy, cos ¢r,
Zr,h /W
T tr /br

A+ = Y, sinpr, cos @y,



ex:

SINGLE PRODUCTION
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Conclusions

W Discriminating between an elementary and a

composite Higgs must be a goal of the LHC

W Direct evidence from shifts in the couplings of

the Higgs and WW scattering — challenging

W Indirect evidence might come much earlier by
producing the partners of the top



