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Hierarchy Problem
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Composite Higgs

Kaplan, Georgi (86) +++
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Higgs as “Hadron”
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Higgs as “Pion”
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Composite sector

Quark / Leptons e (Fermion)comp

Higgs

W / A EY e (Gauge)comp

“Resonances”

Mixing !

“Partial compositeness”

Kaplan (91)
Contino, Kramer, Son, Sundrum (06)



Yukawa
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Higgs potential

“Partial compositeness”
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Key point

CPV

Partial Compositeness

Top Yukawa
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Benchmark

Composite Two Higgs Doublet Model

dim(G/H) = 8 = 4+ 4

NGBs = Two Higgs Doublets

G/H = SO(6) / SO(4) x SO(2)

Mrazek, Pomarol, Rattazzi, Redi,Wulzer (2011)
Bertuzzo, Ray, de Sandes, Savoy (2012)
DeCurtis, Moretti, Yagyu, Delle Rose (2018)
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NGB (=Higgs) sector

NGBs = Two Higgs Doublets

= exp

G/H = SO(6)/[SO(4)xSO(2)]
(D generator
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NGB (=Higgs) sector

NGBs = Two Higgs Doublets
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Elementary sector

G1 = SO(6)

Composite sector

Gy = SO(6)




Multi-site

Panico, Wulzer (I1)
DeCurtis, Redi, Tesi (11)
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Elementary sector

G1 = SO(6)

Composite sector

Gy = SO(6)



Partial compositeness

Elementary Composite

N /
Fermion ~ [fAU1V + h.c
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Partial compositeness

Fermion

Gauge

~ fAf UiV + h.c.
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Partial compositeness

Fermion
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Fermion sector
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CPV

Top Yukawa

CPV

Higgs Potential

CPV
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Higgs and Top

V(®1, Bs) = m20]d; + m2d)d, — [mgqf{cbg + h.c.}
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- CPV and \T\ <1079 — tan >
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Extra scalar mass
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Extra scalar mass
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Mixing angle
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Almost ‘“alignment”
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Higgs coupling

Compositeness DFZE T Higgs coupling 1’9 115,
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CPV signals
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CPV signals

i) Three neutral Higgs decay into WW/ZZ
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CPV signals
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Summary

BE by I AEBTlE, Partial compositeness &

N

8 U T. Higgs potential & Top-Yukawa H\1HEEZ B D,

CPV #2£52HDM I DWTERANT,
3
2 /ivzl—g Re[ﬁt]21—§§

o Br(hy = VV)Br(hs — VV) ~2% for Im[rs] >~ 0.5%

R+

r.}ﬂm;

32



