
Recall
, from last time,

8% = 56 - 8'T

But how does the metric change ?

Recall
,

ds2 = Gur(x) doM do

=> gap ( (2) dse 4 doc P

We can write da *= lem)dom and da =I dos

Thus
,

9mv(x) = E 2egap(s)

Defining JCM as before : SCM(g) = CM(g) + &M/q) where+i

we can write 1 + T' 2jT
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We now investigate what our grap transformation implies for the metric perturbations
in our perturbed FRW metric
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e. g. (Temporal component) m= r = o

goolss ) =響 @ ap(a℃)

Suppose that X = O B=i ,
then the termis (

↳ = Li. goi (x)
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the product leads to a & order perturbation
=> it can be neglected

The process is similar for xi Is and we conclude with the same argument .

Thus
,

the only contributing term is x = 0 B = 0

⇒
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Recall ds= (a) 11 + 2A)d + CBi doi d + ( Sis + 2il doci docs

↑Using this and oursoordinate transformation we can proceed asollows :
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Recall at (2) = a (n + T)

≡ ( Itt り ? go (℃)
⇒ ar(n ) ( I + IA ) = は++㎡ ( @ ) 1 + 2A )

= 1 I + 2+
'

+( ain'ta 'ln) ++… 1 + 2A )

Discarding any products higher than second order
,

= は + 2 +リ( a ~
( a )+ Ialm)a 'ia) + ) ( 1 + 2A )

= a
㎡ ( n) ( 1 + 2 F++ 2 ↑+ ** *)

= ar (n)( 1 + 21 + 2(5 ++り)

Thus Ñ = A- 1tT - +



We have the full list of results :

A +- A - T' - 7T

B 14 B t + - ぐ B;
1-> Bi - [;
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We want to define a special combination of the metric perturbations that do not transform under a change
of coordinates.

These are constructed as follows :

生 : = A +FL (B . EY + IB - E リ
'

] These are the Bardeen variables

O:=
- C t ; E - ス (( B - Eリ IO
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. -Eil ☆ these represent the "real" or "true"
^

Eij spacetime perturbations since they
are not removable by a gauge

transformation.
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