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Models of plateau inflation
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Models of plateau inflation

ϕ

V

ϕ

V

transformation

V ∼ tanhn(ϕ/ϕ0)

4/15



Plateau inflation: CMB

ns = 1− 2

N
≈ 0.96 [Planck: 0.965]

r =
2ϕ2

0

N 2
[Planck+BICEP: < 0.036]
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Oscillations
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Oscillations
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ϕ0 ≲ 0.01, r ≲ 10−7
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Solving the perturbations

Linear perturbation theory
Fourier modes decouple
Early evolution
Parameter dependency
Growth exponents: ϕk ∝ eµkt

Lattice simulations
Long-time evolution
Oscillons etc
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Solving the perturbations
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Phenomenology: ns

To make accurate CMB predictions from a model,
need number of e-folds N

In particular, ns ≈ 1− 2
N ⇒ ∆ns ∼ 10−3∆N

Tachyonic preheating: ∆Nreh ≪ 1, ‘instant
preheating’
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Phenomenology: GWs

Gravitational waves form at the characteristic scale
k ∼ 1/T ∼ mthϕ

1/2
0 , mth ≡

√
U0/ϕ0 ≈ 5× 10−6

Redshifted to today: for ϕ0 ∼ 10−4 . . . 10−2,
frequency 1–10 GHz
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Phenomenology: supermassive DM?

A free massive scalar field can be produced on the
side, also tachyonically [2007.03484]

Efficient production around m ∼ 1013 GeV
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Beyond conventional models

Until now: potential form of roughly
U0 tanh

n(ϕ/ϕ0) was assumed
Valid for all conventional models
Strength of CMB perturbations sets
mth ≡

√
U0/ϕ0 ≈ 5× 10−6

If relaxed, can decouple plateau inflation and
preheating: a wider range of signals possible

In general: effective preheating ⇔ sub-Planckian
field excursions
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Beyond conventional models

ϕ
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CMB decoupled

Tachyonic preheating: ∆ϕ ≪ 1

fGW ≫ 5× 10−7Hz × [Treh/GeV]
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Unit conversions

See arXiv:[2110.12251]

In: << "NaturalUnits.m";
In: NaturalUnitsSetup[NewUnitSystem -> CosmologyUnits,

NewNatUnits -> {eV}];

In: NaturalConvert[5*10^-6 MP*2.7 K/(10^15 GeV), Hz]
Out: 4.30435*10^9 Hz
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Summary

In Plateau inflation, tachyonic preheating occurs for
(highly) sub-Planckian field excursions, r ≲ 10−7

Affects CMB predictions

Possibility for the production of strong GWs and
super-heavy DM
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