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Epoch: after QG and GUT (scale 7)
New physics: usually scalar field (?)

Or new gravity: 1st model Starobinsky model
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Perturbation theory / Uniform field gauge
ds* = —[(1+a)*—a(t) 2 e 2" (0y)?] dt*+20; dt dz'+a(t)?e**dx?

Action at second order
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Reducing the action

53=/dtd3$ (a’f1+ afs + f3/a)

2
<A1+A32—A5Q—2) RS—F <A4—A Q—Q) RR + Ag 27_\’,87?,8)(
w1 'wl 1 wl
1 .

— (A5R T A6R> (8;0;X)(8;0;X) ,

w1

oL . 2
<A2 — A3Lq + As 1Q A7Q> R2*R + Ag 1@ R R28%R + AgR(OR)? — Agﬁn(am
w1 w1 w1 w1

A7 — 2AsLq . 2A¢ L4

+ o R(8;0,R)(8;0;X) — R(8;0,R)(8;0;X) —

(AsLT — A7L1) R[(8:8;R)(8:0;R) — (9°R)”] + A6LTR [(8:0;R)(9:0;R) — (8°R)?]

+ AgL{(0R)?9*R .



Reducing the action — 2

Finally S5 = [ dt L3

L3 = / d%{a?’clM]%RTzQ + aCoMBR(OR)? + a’CsMpR® + a’C4R(8;R)(9;X)

+ a3 (C5/M2)*R(8X)% + aCaR2O’R + Cr [82R(8R)2 _ Raiaj(am)(ajn)] /a

0Ly
+ a(Cg/Mp) [827?,817281'.)( — Raiaj(aﬂ?,)(an)} + Fl% 1} ,

10



Looking for

(R(k1)R (k2)R (ks)) = —i /

Three-point function

.Tf dr a (O] [R(7f, k1)R(7s, k2)R(7y, k3), Hin(T)] |0} ,

1

11



Three-point function

Looking for

(R(E)R(k2)R(k3)) = —i [ 7 dr a (0] [R(rs, k1R {7y, ka)R 7y, ), Hiag (r)][0).

T3

(R(k1)R(k2)R(ks)) = (27)36®) (k1+ko+ks)(Pr)2Br(ki, ko, k3)

11



Three-point function

Looking for
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Slow-roll approximation

Assuming slow roll
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Slow-roll approximation

Assuming slow roll
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Examples

k-inflation, € = RXX/(SM%HQ), Apx = XRxx/RX,
¢ =1/(1+2Xpx), Apxx = X*Pxxx/Px
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k-inflation, € = P’XX/(gM}%HQ), Apx = XRxx/RX,
¢ =1/(1+2Xpx), Apxx = X*Pxxx/Px
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Examples
k-inflation, € = P’XX/(gM}%HQ), Apx = XRxx/RX,
¢ =1/(1+2Xpx), Apxx = X*Pxxx/Px

equil 5 1 ) 2 20 Apxx 55€¢s 5mns 85s
~— (1— =) (17 +4cy) — e AT A
Ini 324 < 2) s) 2431+ 2A\px 362 13 2 Fdlel

Standard inflation, P = X 4+ V(¢), Apx = 0 = Apxx,
Cz =" fNL = O(E)

k-inflation + G; (1 = 3,4,5): (P = —X + X?/(2M*),
Gs = uX?/M*, Gy =puX?/M", Gs = uX?/M)

G3 : fNL ~ 4.627“_2/3, G4 : fNL =~ 1.287°_2/3, G5 : fNL ~ 0.17T_2/3.
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