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“Simple but Challenging”

Consistent with ‘vanilla’ LCDM model

Before Planck After Planck

Nearly scale invariant spectrum: n_s = 0.96

Spatial curvature small Multipole moment, ¢
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Dynamical mechanism: [nflation
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B e Hﬁéfarly constant

Nearly exponential expansion:  a(t) ~ e




Condition for Inflation
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Slow-roll parameters:
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OCcMB Pend reheating
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You need to satisty slow-roll conditions for a'long time, typically N ~ 60



Generic Predictions

Nearly Gaussian fluctuations




Generic Predictions

Nearly Gaussian fluctuations

Nearly scale |nvar|ant spectrum \
. , S Planck ODSe

n S—096+/-O 0073

Isocurvature mode < few percent




Intermediate Summary

Planck Results

canonical dynamical degree of freedom:
INFLATON (“Simple”)




Intermediate Summary

Planck Results

canonical dynamical degree of freedom:
INFLATON (“Simple”)

Not ‘natural’ from the point of ngh Energy Physics

Who cares?




@CcMB Pend reheating

AQS N( L )1/2 Lyth’s bound
M p; 0.01
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Data supports plateau-like potential



Large kinetic energy

Ap <M p

tionary plateau

Steep slope

reheatin

Brustein, Steinhardt

What determines the mitial K.E, in general, the initial conditions
and the subsequent dynamics?



String Theory  Landscape of vacuua

Tunneling from a close-by metastable vacuum

bubble nucleation with

0

very special initial condition ~ a(t) =t ¢y = ¢(t = 0)



bubble nucleation

inflationary platea




Tl? = L

| 3 |
O(fc) P 4\/5\/6- — @0

the amount of overshoot
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An Universal behavior of the amount of
overshooting for n <4

¢overs hoot' ==

No overshooting for. quartic and higher.
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bubble nucleation
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Conclusion

PLANCK says “simple” single field inflation




PLANCK says “simple” single field inflation
Potential-driven slow-roll inflation

Plateau-like potentials
preferred

large-field |

small-field
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PLANCK says “simple” single field inflation

Potential-driven slow-roll inflation

Plateau-like potentials
preferred

Overshoot issues related to
the ‘small-field’ models

: : large-field |
Solution: Bubble nucleation ) [
to seed inflation '
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PLANCK says “simple” single field inflation

Potential-driven slow-roll inflation

Plateau-like potentials
preferred

Overshoot issues related to
the ‘small-field’ models
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