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Relaxion and Electroweak fine-tuning
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Relaxion model
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Relaxion model
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Near criticality
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Self-organized criticality
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Self-organized criticality
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Problems in the original model

o Strong CP Problem
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An approach

* UV completion
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SUSY and Relaxion
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Supersymmetry and relaxion
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Two-field relaxion model
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SUSY two-field relaxion model

J. L. Evans, T. Gherghetta, N. Nagata, Z. Thomas (2016).
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SUSY two-field relaxion model
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Scalar potential
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Soft masses
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Cosmological evolution
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Cosmological evolution
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SUSY spectrum
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Mass spectrum (Relaxion sector)
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Particle spectrum

Mass [GeV]
10° -
fssisii G, Hyqs =~ EDM - 7L —/\—4IE
L e — g, W,B G INEBREREBEOT—T vk
---------- ¢
10° 1
— T,0,0
- msusy = 105 GeV
wod ——  G=9¢
M, ~ fyo = 10° GeV




Relaxion and Inftlation
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Inflation models
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D-term Inﬂahon E. D. Stewart (1995); P. Binetruy and G. R. Dvali (1996); E. Halyo (1996).
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Low-scale D-term inflation
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Low-scale D-term inflation
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Low-scale D-term inflation
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D-term inflation and relaxion
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Cosmic string problem
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Lagrangian

Kahler potential
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Super potential
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Absence of the o-Higgs coupling

In the two-field relaxion mechanism, o should not have a direct coupling
to the Higgs fields. (Otherwise, the late time excursion of o changes the Higgs mass.)

In our model, there is no such a coupling
at renormalizable level.

(The Kahler potential depends on T + T*.)
The o-Higgs couplings are generated by SUSY-breaking effects.
o mt << ms
Fr << Fs. In this case, Fs is the dominant source of the SUSY-breaking.

o Ms>>TF

Again, Fs is the dominant source of the SUSY-breaking.



