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Causality Violation !!!

(Fine-tuning)
(If curvature 6= 0, it grows unstable!)
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Ṙ2 � a

�2(@iR)2
i



2) Inflation: Basic Predictions
Inflation: A generator of Primordial Fluctuations 

Scalar Fluctuations: 
=

h
v ⌘ zR , z ⌘ a �̇

H

i

(F. T.)
(Mukhanov variable)

with z00

z
=

1

⌧2

✓
⌫2 � 1

4

◆
, ⌫ ⌘ 3

2
+ 2✏� �

d⌧ ⌘ dt/a(t)

v00~k + (k2 � z00/z)v~k = 0

1

2

Z
d⌧dx

3


(v0)2 � (rv)2 +

z

00

z

v

�
S

(s)
(2) =

1
2

R
d

4
x a

3 �̇2

H2

h
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†
�~k

, [a~k, a
†
~k0 ] = (2⇡)3�(~k � ~k0)

v00~k + (k2 � z00/z)v~k = 0

vk(⌧) =

p
⇡

2
ei⇡(⌫+1/2)/2(�⌧)1/2H(1)

⌫ (�k⌧)
(Bunch-Davies) 
Vacuum Fluct. 

1

2

Z
d⌧dx

3


(v0)2 � (rv)2 +

z

00

z

v

�
S

(s)
(2) =

1
2

R
d

4
x a

3 �̇2

H2

h
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