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Structure of EWSB
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Structure of UV Completions

\—\'\995 Sectov

SM-like McHM So(5)/So(4)
" SM MSSM Little H’\gas
V=——LH+ \H* TR e
2 Iwn H \333
radpole BOSOWniC Induced oo
2 _ 2 2 _ ¢S
V = KR <E> H-I—h.c.—|—mh|H| TeChv\\CO\OV EWS%
kagan, Samuel. 'q0, 'q2 Luty et. al. 3066354 14116023,
avone, Geovgi. '93 hep-ph/9308205 kagan et. al.

~ /

Mo+ivated b\j wh=(2t Gev



pNGB Higgs potential + tadpoles



Pseudo-goldstone Higgs (pNGB)
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pNGB potential
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‘Frozen” Tadpole
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Tuning of 5+1 Model

Two-Site Model
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Tuning of 5+1 Model
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Tuning of Twin Higg
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Auxiliary Sector Dynamics & Pheno
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Linear Sigma Model
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Strongly Coupled Auxiliary
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Higgs Couplings

Tadpole Sector
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Extra States
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CONCLUSION

- cowmpoSite HiggS Models can have analog of SUSY little Hievavchy

- Tadpole nduced EWS® cawn 3llevidte tuning by factov of b-lo
— even the “rreducible’ -I;U\V\IV\3 fvv77’}Z
— b+l ~ 0% tuned Twin Higgs ~5o%
(other twin bewnefits: u(l) bveakivxg, SPontaneous z2)

» Auxilidvy dynamics consistent with Strongly coupled Sectov,

wo extva 'I;MV\TV\S

- HiggS couplings + extva States give lower and upper bounds on Scales
(—> i§ scales velated, §H ~ Tev)
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SUSY Little Hierarchy analogies
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Twin Higgs (pNGB)
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Twin Higgs (pNGB)
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Twin Cosmology

BBN + CM B: ANeff 5 0.5 Light B-sector quarks and leptons removed

with asymmetric Yukawas, but
TAx_p eq ™ 0.1 — 1 GeV neutrinos+gluons+photons give ~|.4 DOF

Option |: Low asymmetric reheat
(successful BBN possible)

Option 2: Splitting between QCD phase transition

TSCD < TA—B,eq < T(§CD

Option 3: Entropy production in QCD phase transition
N(¢") # N(¢”)



