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Development of
400,000 yrs.

about 400 million yrs.
Big Bang Expansion
13.7 billion years

Scalar field action: S = [d*z\/—g (MT?»;R — 1g,, 010" § — V(¢))
. . . . _ 4 — E 2
Higher derivatives: S = [d*z/—g [2 + P(¢,0¢, 09, )}

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

The most general Lorentz invariant action for a minimally coupled

L to gravity that contains at most first derivatives of the field J




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,

Canonical ng: ns — 1= g = —6e+2n



Scalar field action: S = [d*z\/—g [% + P(X, Gb)]
Slow-roll parameters: ¢= —%, n=-4,.. and €5= Cffq, Ns = Eij,---

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

Typically equilateral non-Gaussianity, negligible running ny¢g

cf. Chen ’10, Khoury, Piazza ‘09 , Senatore et al. ‘09 , Seery, Lidsey ‘05
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Plots by: Baumann; Renaux-Petel, Chen; JN



Slow-roll constraints
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Spectral index: ne— 1= Wkg — ﬁ
2pu—3 (1=)*" 1 | T'(n) i Hy )
Tensor modes: r A 24K eote=17 | T(3) 1603(1%)8(?’;)

ecs < 0.023 at 20 confidence

Agarwal & Bean 09, Lorenz et al. ’08, Lidsey & Huston ’07, Stewart & Lyth ‘93

E UJ.4
~ *Cs = 0.05

ns = 0.973 +0.028, r <0.24 (WMAP7, 20 confidence)



Running non-(Gaussianities
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cf. JN & Magueijo ‘11, Byrnes et al. ’10, Khoury & Piazza ‘09, LoVerde et al. ‘08




Running non-(Gaussianities

dln K

Running
Non-Gaussianity

-0

cf. JN & Magueijo ‘11, Byrnes et al. ’10, Khoury & Piazza ‘09, LoVerde et al. ‘08

Strong coupling r. 4 272 1 C°
constraints El—gt <1 Ag‘(ag)2 ~ 167 MP1H1—cg

cf. Baumann et al. ‘11, Senatore et al. ‘09, Cheung et al. ‘07




dN/dz/(deg.?)

Running non-(Gaussianities
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Plots from LoVerde et al. ‘08



Fast-roll phenomenology
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Fast-roll phenomenology
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Fast-roll generically suppresses the amplitude A
Dominant folded shapes as a signature
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(e,m) = (0.001, 1), (0.001, 0.96), (0.3,1),
= 0(0.05), & = O(—10%)
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Summary

e A variety of observational signatures:
Suppressed fnr, "folded” amplitudes, large running ny¢
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Thank you!

IN & Magueijo, (PRD 83, 103511), arXiv:1102.0275



