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Inflationary Cosmology

Cosmic Inflation solves several problems that Big Bang
Cosmology originally have.

» Flathess & Horizon Problem

The Origin of Large-Scale Structure

» Monopole problem




Chaotic Inflation A o, Linde (1983)

Model :
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CMB Observables :

Scalar Spectral Index Tensor-to-Scalar Ratio
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N = [ Hdt: Number of e-folds from horizon crossing
point(x) to end-of-inflation point(e)



, chaotic inflation model
ith any n is ruled out by
Planck + BICEP/Keck Array!
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Chaotic Inflation .o Linge (1983)
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- Y. Akrami et al. (2020), P. A. R. Ade et al. (2021)



Ouvur idea

Adding additional scalar field s,
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Ouvur idea

Adding additional scalar field s — "Assistant field”,
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Small field approximation
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Weyl tfransformation

Converting Jordan-frame action into Einstein-frame one,
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Einstein-frame potential
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Canonical field

Infroducing another scalar field ¢ to canonically normalize kinetic term of
assistant field,
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Connecting to Natural Inflation
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Slow-roll analysis & §/V formalism

» We transformed action in Jordan frame to Einstein frame and earned
approximated equation of motions by using slow-roll assumption.

Slow-roll assumption : {€’, [n],e’} < 1
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» We calculated three CMB observables : spectral index ns, tensor-to-scalar
ratio  and local-type nonlinearity parameter £{5“” to match with latest

constraints. We used N formalism to calculate these and plotted them
numerically.
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Cosmological observables
ON

Expressions for the cosmological observables in the § N formalism ( N; = e (¢ = {o,¢}) )
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» There exist three independent parameters : n,_ s, &, -

Local-type nonlinearity parameter Locali

» We set the number of e-folds from horizon crossing point(x) to end-of-
inflation point(e) to be equal to 60. (N = [ Hdt = 60)

Field Space metric
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1 See )N formalism for 2 fields :
in (1 +§msm/Mg;) J. Kim, Y. Kim and S. C. Park, CQG31, 135004 (2014)
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Results (m=2)
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Results (m=4)
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Summary & Future Works

» Chaotic inflation with any power V ~ ¢™ is ruled out by the recent Planck-
BICEP/Keck constraints.

® |0 order to rescue this problem, we introduced “assistant field” § with
original inflaton ¢, which couples to gravity non-minimally.

®» Both m = 2 and m = 4 cases, it is possible to rescue chaotic inflation with
certain value of n and s,, just by effect coming from non-minimal
coupling, without changing potential.

= ;> 6 isunacceptable since too large fiesad

Future Studies : (1) Including V (s), (2) s as dark matter, ...
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