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Scalar field action: S — f d*z\/—g (MTIZDER — %gW@“gba”qﬁ — V(q/)))
Higher derivatives: S = [d*z/—g [ + P(¢,0¢,0%9, )}

Effective theory: S = [dlzy/=g[£+ P(X, )] X = —1g,,0"¢0" ¢

cf. Cheung, Creminelli, Fitzpatrick, Kaplan, Senatore 07, Armendariz-Picon, Damour, Mukhanov ‘99

The most general Lorentz invariant action for a minimally coupled
to gravity that contains at most first derivatives of the field




Scalar perturbations in metric: ds? = (14+2®)dt*—(1—2®)a*(t)v;;dx"dx’
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Gauge invariant curvature perturbation: (

(C(k1)¢(ka)C(k3)) = (2m)76° (k1 + ko + kg)PgﬁA




A slow-rolling single field
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Scalar field action: S=[d*z/—g [% + P(X, ¢)]

Slow-roll parameters: €¢=—77, 7=, and & =7, N5 = g,

Slow-roll condition: €, <1l and 1; K1



A SIOW-T0l111 g single ieid
Scalar field action: S=[d'zy/=g[5+ P(X,9)]
Slow-roll parameters: €=—4z, 7= 7, and € = S5, 0, = S5,

(C(k1)C(ka)C(ks)) = (2m)78° (kg + ko + kg)PC2 Hj_lk?A

Predominantly equilateral non-Gaussianity, negligible running ny¢g

cf. Khoury, Piazza ‘09 , Senatore, Smith, Zaldarriaga ‘09 , Chen et al. ‘08, Seery, Lidsey ‘05
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Plots by: Baumann; Renaux-Petel, Chen; JN



Relaxing slow-roll

Two-point function:  (C(k1)((kz2)) = (2m)°6° (k1 + kz)Pgﬁ

Power spectrum:

Spectral index:

cf. JN & Magueijo ‘11, Magueijo, JN, Piazza ’10, Khoury & Piazza ‘09



Non-Gaussianities

(C(k1)C(ka)C(ks)) = (2m)76° (ky + ko + kg)PgﬁA

Non-linearity parameter fyr:

equi A

The running nyng:

- d 10g|fNL|
nNe — 1= Fioek

The shape functions A:

cf. Chen et al. ‘08, Seery, Lidsey ’05, Maldacena ‘03



fnp,and fast-roll suppression
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Fast-rolt generically suppresses the amphitude 4
cf. JN & Magueijo ‘11, Magueijo, JN, Piazza ’10, Khoury & Piazza ‘09



The cubic action

S3 = MPL2/dtd3$c {—a3 [E (1 F c%) + 2)\] 1333 o (e —3+ 3¢ )CC2

o gle 26t 1= E)0(3C)? — 20 5¢(00) ()

+ 2__%( L) G 5000002 + 1 @O0 +21(0) ¢

Seery, Lidsey ‘05
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fnp,and fast-roll suppression

(C(k1)C(ka)C(ks)) = (2m)76° (ky + ko + kg)PgﬁA

A= ACC” + ACCz + AC(@CP + Aéagax + Aez
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Scale-dependence




A blue running
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Running non-Gaussianities
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Strong coupling constraints

Cutoffs:

4 A4 L1 4 1G22 FT_C
Aé3 AC'(EK)2 c;—2fx/3 Ag’(ag)2 167 MPZH1—cg

Baumann, Senatore, Zaldarriaga ‘11, Senatore, Smith, Zaldarriaga ‘09, Leblond & Shandera ’08,
Cheung,Creminelli, Fitzpatrick,Kaplan, Senatore 07, Weinberg ‘05



Running non-Gaussianities

K3 \ - dnK

Fast-roll generically gives rise to a large blue running nyg.

.0

cf. JN & Magueijo ‘11 , Byrnes et al. ’10, Khoury & Piazza ‘09
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Fast-roll phenomenology

fNL

Fast-roll generically suppresses
the amplitude A and produces
a large blue running nyg. This
also results in modified shapes.

JN & Magueijo ‘11
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Some related work..

e Fast-roll modal expansions:

Battefeld and Grieb 11
cf. Regan et al. ’11 - Talk by Schmittfull

e Extensions to different models:
G-Inflation: Kobayashi, Yamaguchi, Yokoyama 11
“Horndeski” inflation and further higher order corrections: Ribeiro 12

e Orthogonal shape NG in DBI Galileon inflation:
Renauz-Petel 11

e Local shape NG in generic single field models:
Talk by Vernizzi



..........

e Slow-roll violations observationally allowed
Bounds compatible with ¢ < 0.3

e A variety of observational signatures:
Suppressed fxnr, modified shape-space, large running n ¢,
large tensor-to-scalar ratio r

Thank you!

JN, in progress
JN & Magueijo, (PRD 83, 103511), arXiv:1102.0275
Magueijo, JN, Piazza, (PRD 82 043521), arXiv:1006.3216



