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Higgs doublet could be a bound state
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Compositeness scale acts as cut-off
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mixing to fermionic operators
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Two scenarios:

® Anarchic

® Minimal Flavor Violation
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® Anarchic scenario

Strong sector has no hierarchies

YU’DNy>k Ysm = €LY - €R
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® Anarchic scenario

Strong sector has no hierarchies

YU’DNy>k Ysm = €LY - €R

SM hierarchies are generated by the mixings:

* Light quarks elementary
* [op strongly composite

Flavor hierarchies can be dynamically generated.
Tension with flavor exists. Difficult to produce resonances.
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® MFV scenario

Flavor €Ru  €Rd All flavor violation comes
Invariant from the mixings.

Yy X ELERy

Yd X €LERJ
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® MFV scenario

€1
Flavor Ru_€rRd___ All flavor violation comes
Invariant from the mixings.
Yu X ELERY
Yd X €LERJ

Simple realizations of Minimal Flavor Violation:

mixings ~ SM Yukawas
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* | eft-handed compositeness

GLO(Id

ERu X Yy €ERd X Yd

* Right-handed compositeness

€ELu X Yu €Ld X Yd
+ SUB3)y @ SU(3)p

€py o Id €rd x Id
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* | eft-handed compositeness

GLO(Id

ERu X Yy €ERd X Yd

* Right-handed compositeness

€ELu X Yu €Ld X Yd
+ SUB3)y @ SU(3)p

€ Ry o< Id €rqd x 1d

Large mixing of one chirality.

MFV Partners degenerate.
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L-comp constrained by precision tests
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L-comp constrained by precision tests
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R-comp constrained by LHC flavor
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Excrting phenomenology with RH compositeness:
proton could be almost half compositel!

Gluon resonances:

anarchic vs. composite RH (sin=1) (sin=0.8)
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t-tbar

o(pp—p-tt)[pb] ATLAS 7 TeV
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e |eft Partners

T 1Ts
LU:<B Tg) Q -~ Yepg

95% C.L. upper limit (ATLAS 7 TeV, 4.46 1/fb)

[ T T T T T

Yy €ry
[\ @)

Charge 5/3 Charge 2/3

Thursday, January 16, 2014



CONCLUSIONS

* Flavor problems in composite Higgs models can be solved
T the composite sector has flavor symmetries.
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* MFV requires some light quarks to be composite.
Fermions partners masses and mixings are
degenerate at least for the first two generations.
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CONCLUSIONS

* Flavor problems in composite Higgs models can be solved
T the composite sector has flavor symmetries.

* MFV requires some light quarks to be composite.
Fermions partners masses and mixings are
degenerate at least for the first two generations.

* RH compositeness can be large. [his Is excrting and
challenging experimentally.
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