Small Field Polynomial Inflation

Yong Xu

based on 2104.03977 with Manuel Drees

Sep.8 CoCo 2021

Bethe Center for

UNIVERSITAT Theoretical Physics


https://arxiv.org/abs/2104.03977

Outline

1. Why polynomial model?
2. Predictions?



Why Small Field Polynomial Model?

® Monomial: V(¢) ~ ¢", tensor-to-scalar ratio

. ( v')2 4n
o< — ~
v Newvp




Why Small Field Polynomial Model?

® Monomial: V(¢) ~ ¢", tensor-to-scalar ratio
( v')2 4n
roc|—1 ~
v Nevis

® Planck 18:r <0.061; ruled out n> 1 = less steep potentials favored:

® fraction power e.g. V ~ ¢2/3
® non-minimal coupling V ~ ¢"/(1 + £4*R)?




Why Small Field Polynomial Model?

® Monomial: V(¢) ~ ¢", tensor-to-scalar ratio
( v')2 4n
roc|—1 ~
v Nevis

® Planck 18:r <0.061; ruled out n> 1 = less steep potentials favored:

® fraction power e.g. V ~ ¢2/3
® non-minimal coupling V ~ ¢"/(1 + £4*R)?

® Alternatively

4
V(¢) = ZO and”



Why Small Field Polynomial Model?

® Monomial: V(¢) ~ ¢", tensor-to-scalar ratio
( v')2 4n
roc|—1 ~
v Nevis

® Planck 18:r <0.061; ruled out n> 1 = less steep potentials favored:

® fraction power e.g. V ~ ¢2/3
* non-minimal coupling V ~ ¢"/(1 + £¢°R)?

® Alternatively
4
V(¢) = Z and”
n=0

® Avoid trans-Planckian = ¢ < M, = Small Field



Why Small Field Polynomial Model?

® Monomial: V(¢) ~ ¢", tensor-to-scalar ratio
( v')2 4n
roc|—1 ~
v Nevis

® Planck 18:r <0.061; ruled out n> 1 = less steep potentials favored:

® fraction power e.g. V ~ ¢2/3
* non-minimal coupling V ~ ¢"/(1 + £¢°R)?

® Alternatively
4
V(QS) = Z an¢n
n=0

® Avoid trans-Planckian = ¢ < M, = Small Field

® Reasonable to insist on renormalizability (especially ¢ in UV
complete theory)



Why Small Field Polynomial Model?

® Monomial: V(¢) ~ ¢", tensor-to-scalar ratio
( v')2 4n
roc|—1| ~
4 Ncms
® Planck 18:r <0.061; ruled out n> 1 = less steep potentials favored:

® fraction power e.g. V ~ ¢2/3
* non-minimal coupling V ~ ¢"/(1 + £¢°R)?

® Alternatively
4
V(¢) = Z and”
n=0

® Avoid trans-Planckian = ¢ < M, = Small Field

® Reasonable to insist on renormalizability (especially ¢ in UV
complete theory)

® V(¢): most general renormalizable inflaton potential
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negligible shifted away
o Potential V(¢) =+ d¢* +co® + bo? + e;é/{.
1. Large ¢: V ~ ¢* = Too steep ®
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1. A=-8/3¢y < Location of inflection-point
2. >0: < Flatness V(¢o)
3. d: «— Amplitude (power spectrum)
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® |nflaton mass: m;, = <% ~ 4d¢p;
E 2 ;

] EXS $=0 ¢0

Inflationary scale:
Hine = /Y22 ~8.6-107°¢3

® Question: What's the lower bound for ¢o?
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® Radiative Stability + Reheating = Lower bound ¢ > 3:107°M,
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Thank you for your attention!
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