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Cosmological Inflation

is now considered as a part of “standard” cosmology.

can solve many cosmological ploblems.
(the horizon, flatness, monopole problems)

accounts for the origin of the primordial fluctuations.

requires a scalar field with very flat potential.

How inflation is embedded in a particle physics model?

j> Supersymmetry



Supersymmetry

suppresses the radiative corrections for a scalar field.

ﬁ> Inflaton potential can be naturally flattened.

However...

Supersymmetry must be broken!



SUSY breaking

Hidden — SSM
sector sector

Direct gauge mediation

Flavor symmetry — SM gauge symmetries

Dark matter candidate is gravitino.

To obtain same order gaugino and soft scalar masses,
lower energy vacuum is required.



Vacuum structure
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j> Two hierarchical mass scales
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Model
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Cosmic history

Inflation

Hybrid inflation occur in the SUSY breaking sector.
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Reheating

Inflaton and waterfall fields decay into gaugino pair.

Tr ~ 101°GeV

Gravitino is over produced in the thermal bath!
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Cosmic history

Moduli oscillation

Moduli oscillates and dominates the energy density!

The lifetime is rather long

It decays before the BBN.

:> Gravitino is diluted by the entropy production!

Gravitino is also produced by moduli decay.



Summary

Inflation in the SUSY breaking sector

Gravitino is over produced in the thermal bath.

diluted by moduli field

> consistent dark matter abundance

The model parameters are severely constrained.

Our model is testable in the near future.






Cosmological perturbation

COBE/WMAP normalization, P ~ 4.9 x 107
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Model parameters
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