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1. Introduction
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For “any” single-field model

Creminelli & Zaldarriaga (’04), Chen et al. (’06), Ganc & Komatsu (’10)
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But this “theorem” assumes
constancy of R on superhorizon scales
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non-Gaussianity consistency relation

R : comoving curvature perturbation



2.  R  on superhorizon scales
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general solution on super (sound-)horizon scales is
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growing vs decaying

What if Dk term is not decaying?2
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• For simplicity, consider the case cs=1
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If ε decays faster than a-3, Dk term grows!
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slow-roll
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scalar perturbation on flat slices
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Both for n=0 and 3, there is a constant mode in δφF

but the roles of C and D terms are interchanged

scale-invariant spectrum not only for n=0 but also for n=3
6aε −∝0aε ∝



4. Simple toy model

constant potential: V=V0
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“ultra slow-roll”

(USR) inflation

Kinney ‘05

necessary to recover

scale-invariant spectrum



scalar field perturbation
• action for δφF
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φk freezes on superhorizon scales as usual



5. Extended δN formula

Integrating eq of motion,

Let us assume that USR inflation ends at φ =φ
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curvature perturbation spectrum

and non-Gaussianity
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• as usual, one computes δN between the initial flat slice

and the final comoving slice

• only difference is that N=N(φ, φ ) instead of N=N(φ )
.
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• spectrum

• non-Gaussianity
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violation of non-Gaussianity consistency relation!



6. in-in formalism

3rd order action for comoving curvature perturbation
Maldacena ‘03
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• Neglecting O(ε2) and O(k2) terms
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at USR stage
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transition from USR to SR
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  at SR stage  
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fNL from field redefinition is SR suppressed at SR stage:
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However, there appears a step in η :

This gives exactly the same fNL obtained at USR stage

If SR follows after USR,



7. generalization
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In this case, one obtains almost scale-invariant spectrum, and
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large “local” fNL is possible even in single-field inflation
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8. Summary

• Non-Gaussianity consistency relation for single-field inflation,
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can be violated if R grows on superhorizon scales

• Ultra slow-roll inflation can provide such a stage

• In particular, for Xα model with cs<<1, fNL can be very large.

non-zero fNL does not necessarily exclude

all single-field models!

NB. PLANCK 2013: fNL<10 


