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Composite Higgs

Hierarchy Problem

mf_, is sensitive to quantum corrections in the presence of NP.

Possible solution: Composite Higgs
@ Higgs scalar as a pNGB of a global breaking G — H.
o pNGB nature protects m?,.

@ G broken by strong dynamics at A; > f > v.
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Low-energy chiral Lagrangian

@ Dynamical Higgs = low-energy effects described by chiral EFT.
e CP violating Lo, in terms of SM GB's and arbitrary F;(h).

Liow,cpv = Sea+Fa+(h) + Sww«Fwws(h) + Z ciSiFi(h)

Some operators

1
SBB* = — Z EIJ,VpO' By,y Bpo’

Swws = —%e‘“’p“Tr (W W,e)
S1 = 2gg'é""? B, Tr (TW,)
Sy = 2ig'eé"*? B, Tr (TV,) 5 (h/v)
S3 = 2igetP7Tr (W, V) Os (h/ V)
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Building blocks

U(x) = &m0/

T = UosUT
V, = (D, U) U
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Objective

o Write most general Lpjgn for an arbitrary G/H.
@ Study its projection to Ly, in different CH models.
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High-energy chiral Lagrangian

o pNGB parametrized by ¥(x) = e=*)/f
o CP violating Lpjgn (gauging only Gsy)

Lhigh,cpv = cww«Bwwx + By + CwsBws + ¢1B1 + &B2

Independent basis
3 , .
Buws = 82607 Tx (W Wy ) Building blocks
Bps = g™ Ty (zéyyz—lép(,) )
. = (DuX) zf
Bws =g e“”p“Tr( ) .
-1
By, S8BT
By = gg'e " Tx (LB W ) W, SW,, 51
—e’“’p"Tr( AV v)
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Sigma decomposition

Projections

@ Example of decomposition to Ly, in two particular models.

SU(5)/SO(5)
ciFi(h) 50(5)/S0(4)

Fee«(h)  8g"%Eps cos? (;pf)
Fuwws(h) g° <CWW* + 8Zwx cos <;)>

aFi(h) %sin2 (%)
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Summary

o Lagrangian for generic CH models involving gauge bosons and pNGBs.
@ Study low-energy effects through an EFT approach.

@ Comparison among predictions of different models.
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Thank you!

iMuchas gracias!
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