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Ṙ2 � a

�2(@iR)2
i



Scalar Fluctuations: 
S

(s)
(2) =

1
2

R
d

4
x a

3 �̇2

H2

h
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Ṙ2 � a

�2(@iR)2
i

?

Inflation & Primordial Perturbations
Inflation: A generator of Primordial Fluctuations 

=
1

2

Z
d⌧dx

3


(v0)2 � (rv)2 +

z

00

z

v

�

withv00~k + (k2 � z00/z)v~k = 0
z00

z
=

1

⌧2

✓
⌫2 � 1

4

◆
, ⌫ ⌘ 3

2
+ 2✏� ⌘

Quantization: v~k(t) ! vk(t)â~k + v⇤k(t)â
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Finally, in the case of slow-roll inflation, quantum fluctuations of a light scalar field (m� ⌧ H) in

quasi-de Sitter space (H ⇡ const.) scale with the Hubble parameter H, cf. Eqn. (200),
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Inflationary quantum fluctuations therefore produce the following power spectrum for R
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This is consistent with our result (203).

12.3 Tensor Perturbations

Having discussed the quantization of scalar perturbation is some details, the corresponding calcula-

tion for tensor perturbations will appear almost trivial.

12.3.1 Action
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holds in de Sitter space. This should be recognized as e↵ectively two copies of the action (183).
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B-mode 
experiments: 

Hinf ⇡ 1014GeV ) Einf ⇡ 1016GeV

Proof of Inflation ? 
Scale of Inflation ! 
Quantum Gravity ! 

Super-Planckian Excursion*
Detection of GW**

(*,**: to be discussed tomorrow)
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