


Primordial fluctuations
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* Primordial power spectrum

(Pr, Pr,) = (27)°6(k1 + ko) Po



Primordial Non-Gaussianity
——

(D(k))D(kp)D(k3)y = 21) 69 (ky + ko + k3)Bo (k. ky. k3)

* Deviation from Gaussian PDF
* How non-linear are the perturbations
* How strong are the interaction (cubic order action)

S =5 [ ViR = (Vo) - 2v ()



Primordial Non-Gaussianity:

Size and shape
\
(D(ky)D(kp)D(k3))y = 21) 69 (ky + ko + k3)Bo (k. ky. k3)

Bo(k1,ky,k3) = fNLF (ky, ko, k3)

* Different inflationary models predict different shape and size for
non-Gaussianity



B (ky, ko, k3)

local[ Po(k1)Po(ky) + Po(ky)Po(ks)
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Local non-Gaussianity from multi-

field models
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Curvaton:
I{I‘fa‘ = (5/4rp) — S5rp/6 — 5/3
Warm inflation

fam = 1510 (1 + rq/14) — 5/2

ra = I'/(3H)



Alternatives to inflation
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* (Cyclic/[Ekpyrotic models

A > 10



Shape of NG
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Lo = /=5 ( o)L+ Ol 0,000+ V(o)

Alishahiha et.al ‘04

* The sound speed controls the amplitude of non-Gaussianity
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Orthogonal non-Gaussianity
.’

* Higher derivative models
Galileon model:
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* There are many other shapes from more complicated
models:

e Non-Bunch-Davis vacuum
* Feature models



Consistency relation

Maldacena ‘03

BN (k) — 0, kg, k3 = ko) — §<l—ns>P¢<k1)P¢(k2>

* Any detection of local type/squeezed limit non-Gaussianity can
rule out most single field models of inflation

* Assumptions:
= BD-vacuum

* Attractor phase/ conservation of curvature perturbation at
large scales.

MHN, H.Firouzjahi and M.Sasaki 13 / X.chen, H.Firouzjahi, MHN, M.Sasaki ‘13



Non-primordial bispectrum
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* Foreground

*  ISW-Lensing
SMICA NILC SEVEM C-R
KSW ..... 081031 085+032 0.68+0.32 0.75+0.32
Binned .... 091+037 1.03+0.37 0.83+0.39 0.80+0.40
Modal .... 0.77+0.37 093+0.37 0.60+0.37 0.68 +0.39

* Point sources

SMICA NILC SEVEM C-R

KSW. .. ... 7715 92+1.7 76x1.7 1.1 £5.1
Binned .... 77x16 82+16 75+1.7 09+48
Modal . . . .. 10+3 I11+3 103 05+6




local = 2.7 +5.8

NL

o= —42£75
fogbo - 25 + 39

™TwL < 2800




Implications for early universe

physics
.’

PP'>007  95%CL

* DBl model

* |R-DBI model

V(¢) = Vo — 3BH*¢*

WMAP: ﬁ‘< 3.7 Planck: ﬁ <0.7 95% CL



I'db = [3pcurvaton/ (3Pcurvaton + 4pradiation)]D

rp > 0.15 95% CL



Warm inflation
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fam = 151 (1 +rq/14) - 5/2
ra = I'/(3H)

log,grg < 2.6



Alternatives to inflation
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* Ekpyrotic conversion mechanism

ool = —(5/12) ¢ 10 2 ¢; 2 20

* Kinetic conversion ekpyrotic models

ci < 4.2 at95% CL



