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Calculability: Effective low-energy “chiral” Lagrangian
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Holography and Warped extra-d
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2 Higgs doublets! and not MSSM



2 COMPOSITE-NGB-HIGGS: 1S IT\VINBLE?
hy =(2,2), i=1,2

= Large contributions to 0p :

/8\ /8\ } SO(2) 2 U(1l)g custodial SO(3) breaking
<h1> — 0 <h2> —
2
0 & U
\UI/ \ / f_z (h?Duhg)z —_— 510 N CTF
misaligned VEV’s
v?/f*<1x107°

- Dangerous Flavor transitions:

hl + Yo h2> Ur + 4, (y1 hi + Yo hg) dpn misaligned Yukawa'’s

2v2
)( i =y, 22TV
mh2
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Defined by extra /> : hi — + hq
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75 exactly conserved

NO (h2)?"*! couplings
Immediate consequences:

= Automatic solution of 0p and Flavor problems.
= Stability of lightest i component (DM candidate).

= Double hy production @ colliders.

G=0(6) — H=0()xO0(2)

/> = outer automorphism of SO(6)



INERT HIGGS: 0(6)/0(4)X0(2)
Breakings: (SU(2)L,SU(2)r) 4,
spontaneous, Y.(hi, hy) = SO(6)/SO(4) x SO(2) € 20’
—(2,2), +(2,2)_

explicit, Ysyy € 6 6=1(2,2). +(1,1). +(1,1)_

A

dr, = (UL,CZL) UR, dR
Wey € 15

15=(1,1). +(3,1), +(1,3). +(2,2), +(2,2)_



INERT HIGGS: 0(6)/0(4)X0(2)

EW Symmetry Breaking: (hg) =0

V(hi) = o cos(hi/f) — [ sin®*(hi/f) = cos(hi/f) = —a /27

tr H
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INERT HIGGS: 0(6)/0(4)X0(2)

Spectrum:
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Spectrum:
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splittings, ho — 1 = (Hi, A S
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PSEUDO-INERT HIGGS: €EXPLICIT Z2 BREAKING

explicit, Ysyy € 6  6=1(2,2), +(1,1). +(1,1)_

we need collective breaking

(ye)?(y%)? 1
yig: 1673

Vo

v1  large tan



COSET INTERACTIONS: 0(6)/0(4)x0(2)

2

Signatures of composite-NGB: L ,..:[h1/ [, ha/ f] = ?TrHDNZF]

1 Co CWw Cow
= 5(Duhy)” + F(hﬁuhm + F(hiWMhJ)Q - (hiOuhi)(hW*h;)

(no CPV or large dp )

TR 1 v?
non un.ltarlty of 2 = g*m2, (1 _ __)
amplitudes, -

/
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CONCLUSIONS

If the hierarchy problem is solved by strong dynamics, we can expect
rich phenomenology of pseudo-NGB'’s.

l

motivated framework for extended Higgs sectors

example, Inert composite-Higgs model (not near MSSM)

= completely viable

= predictions: large h; masses, my ~ 450 GeV

small custodial splittings, | mp+-ma| ~10 GeV

O(v#f?) ~ 20% deviations in couplings



