Zoology of inflationary models

1.1

See,e.g., Kinney et al.
astro-ph/0007375
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Classifying inflationary models

> “Large-field”’ models 0<n,<2¢:

V(o) ox @P typical of “'caothic inflation scenario” (Linde ‘83)

V(Cb) X exp[qb/,u] “power law inflation” (Lucchin, Matarrese ‘85)
» small-field models”’: n <0

V(g) x {1 _ (?)p] from spontaneous symmetry breaking or Goldstone,

H axion modes (Linde; Albrecht, Steinhardt '82; Freese
et al ‘90)

>

p : _ : : :
V(6) x [1 X (?) ] supersimmetry; typically involve a second field to end
H inflation (Linde '91; ‘94)



Classifying inflationary models

Two more interesting models (as an example):

> Natural inflation

- (3)

Related to a shift symmetry of the inflaton: ¢ =2 @+c,
where c is a constant. If exact this symmetry would imply
that o is massless (the potential would be exactly flat).
Usually the symmetry gets broken = a small mass is

generated = pseudo Nambu-Goldstone field (axion).

For u>M, it is a large field models (Freese et al. 1990)

For u< My, it is a small field models

> R2inflation

M? R2
_ 4, . pl
S—/d x\/ —g 5 (R—|—6M2>

Predicts a tiny amount of gravity waves
(Starobinsky 1980)

Motivation: a modified gravity theory arising from quantum
corrections. The R? term corresponds to an additional scalar
degree of freedom that plays the role of the inflaton.

In fact via a conformal transformation 9ur —+ €~ >“guwith
V6Mpiw = @1 one can rewrite this action in the so called
Einstein frame, where, besides the Ricci scalar R of the usual
Hilbert-Einstein action, there is the action of a minimally
coupled scalar field with standard kinetic term and a potential
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Large field models V(¢) x ¢*

_da _a+?

Exponential models

V() xexpl-+2/p ¢/ Mp]— a(r) <1’

for examplep =3 out of 95% CL
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Planck 2013 Results. XXII. Constraints on inflation



