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% Standard Model + General relativity
* Dark Matter ?

CC?”

* Dark Energy
* Why the hierarchies ?



The Hierarchy Paradox
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Clash between Simplicity and Naturalness
Made concrete by all available Natural models (SUSY, Comp Higgs,...)



A matter of symmetry and selection rules
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Ex: QCD, Supersymmetry, Composite Higgs
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The two Chief Systems
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B, L & Flavor (L)

* 11p points beyond Naturalness

e multiverse

* “cosmological relaxation, Nnaturalness, ...
e failure of EFT (UV/IR connection)
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I1. Naturalizing New Physics at m, ~ TeV

* Constraints on B, L, Flavor & CP met by c/ever model building
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Higgs potential & Naturalness



Higgs potential & Naturalness

Higgs is a pseudo-Nambu-Goldstone boson



Higgs potential & Naturalness

Higgs is a pseudo-Nambu-Goldstone boson

A V(H) is‘calculable’
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A Higgs non-linearities: : e — <01

A Composite resonances:
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A Higgs non-linearities:
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... and then there came Flavor
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To allow for |

P exp!

ow 71, must assume Flavor & CP Symmetries

anation of fermion spectrum is lost

classify the possible symmetries of €47, €yr, €dr, €Edr

* Right Universality U@B3)g X UB)v+u X U(3)D+d

* Partial Right UP Universality U(3)q x [U(2) x U(1)]y+u X U(3) p+d
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* Partial Left Universality U(3)g+@ X U(3)u X U(3)4

* Partial Left Universality U2) xU)]g+q x U3)u x U(3)d
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Supersymmetric Composite Higgs
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e Flavor

~ Tev mSUSY EWSB

has the chance to offer realistic scenarios '
with ‘natural’ EW/SB and low scale flavor dynamics e
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calculable EWSB: mj = ZCim%
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The irresistible fascination for the Higgs trilinear

A generically unspecial:

A in peculiar cases
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B possibly motivated by EW baryogenesis, but sizeable CPV needed

B clectron-edm bound

B scenarios evading edm bound

spontaneous CPV,

symmetry non restoration Meade, Ramani, 18

’ standard scenarios ruled-out/borderline

» O\3 small
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What is the origin of the weak scale?

How much un-Natural or Clever did Nature decide to be?
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