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1. Introduction

2. CMB observables and the post-inflationary evolution
— shift in (ns, r) due to late entropy production

3. SUSY DM cosmology
— gravitino, neutralino

4. Alternative cosmic histories and SUSY
— diluter field X, low reheat temp., max dilution

5. A concrete example
— R+R2 (super)gravity inflation model

6. Conclusion
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e Monomial potentials with p > 2 in GR are almost excluded.
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e Monomial potentials with p > 2 in GR are almost excluded.

e What if we could nail down to further precision?




CMB uncertainties from the post-inflationary evolution

[Easther, Galvez, Ozsoy, Watson 201 3]
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Shift in (ns, r) due to late entropy production

After inflaton decay, a diluter field X (modulus, flaton) may dominate the
universe until BBN. Decays of X produce :
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Supersymmetric dark matter cosmology

Merits: Gauge coupling unification, stable dark matter, baryogenesis,
stringy UV completion, ...

1. Gravitino LSP
2. Neutralino LSP (WIMP)

e Thermal DM (freeze out): thermal scatterings with the MSSM,
messenger fields
e Non-thermal DM (freeze in): decays, thermal scatterings

Light WIMP mass is disfavored by the LHC.
(Qpmh? is severely constrained when
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Alternative cosmic histories and SUSY

BBN lower T = 109 GeV 7
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where m the sparticle mass scale.



An example: Starobinsky R2 inflation

Mg, 2 +minimally coupled SM, RHN
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An example: Starobinsky R2 inflation
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An example: Starobinsky R2 inflation
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m? 3m
1 dual description

Two chiral superfields T, S + standard SUGRA (+ SUSY breaking field Z)
Real component of T = Inflaton
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An example: Starobinsky R2 inflation
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Conclusion

e We cannot exclude or verify SUSY by (ns, r) precision
measurements.

e Nevertheless we can support the presence of BSM physics by

ruling out the “BSM-desert” hypothesis for a particular inflation
model.

e Hence precision cosmology can offer us complementary constrains
to the parameter space of SUSY.



