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Which model of inflation is correct?

@® Observational constraints on inflation as of 3/2013 [Planck 201 3]

@® R2 inflation is in good shape! (ns = 0.964, r = 3.9 x 103 for N = 55)
Can we further confirm or falsify it with Planck 20147
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Starobinsky R2 Inflation [starobinsky 1980
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S, = /d‘lg;w /—q _§(Vg) — V(g) < Higgs and other SM particles.

« One of the oldest models of Inflation, before models
of Sato and Guth

. A single parameter M characterizes the model.



R2 Inflation as scalar-tensor theory
[Whitt 1984; Maeda 1988]
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R2 Inflation [starobinsky 1980

L Scalaron = Inflaton
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R2 Inflation [Starobinsky 1
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Gravitational reheating by scalaron decay

[YW & Komatsu gr-qc/0612120; YW 1011.3348]
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Gravitational reheating by scalaron decay

[YW & Komatsu gr-qc/0612120; YW 1011.3348]
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Gravitational reheating by scalaron decay

[YW & Komatsu gr-qc/0612120; YW 1011.3348]
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If we know the matter sector (e.g. SM minimally coupled to gravity),
inflationary predictions can be made without uncertainty.



Predictions depend on reheating temperature

scalaron mass e-folds of inflation
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No ambiguity in reheating?

. During the oscillations of the inflaton, pamaretric resonance
(preheating) may happen. [Kofman, Linde, Starobinsky 1994]

. If it happens, long-living localized objects (oscillons/I-balls)
would be formed, making the inflaton decay non-perturbative.
[Amin, Easther et al 2012]
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Preheating in R? inflation (Minkowski) [Takeda & YW 1405.383(
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Parametric resonant spectrum
[Takeda & YW 1405.3830]
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Preheating in R? inflation (Friedmann) [Takeda & YW 1405.3830]
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Without back-reaction from metric, With back-reaction from metric,
Hubble damping wins over instabillities. preheating is balanced with
9 Hubble damping.
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Metric preheating in R2 inflation [Takeda & YW 1405.3830]
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Conclusion

We are now in the golden age of cosmology. Data is getting more
and more precise, and even a surprise is coming! The detection of
inflationary gravitational waves by BICEPZ2 will be confirmed or
falsified by Planck 10/2014.

The physics of reheating affects precise predictions of
inflationary models. Oscillons/I-balls do not form after
Starobinsky inflation, thereby reheating proceeds through
perturbative particle production of Higgs with T, ~ 10°GeV
and N, ~ bH4.

Halos and PBHs ( M, ~ 4 x 10°g ) may be formed by
after Starobinsky inflation since 0 P / p X a for~13
e-folds. [cf. Jedamzik, Lemoine, Martin 2010]



