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6. 1
.

4-Einstei Eqt

Recall that our matter evolution equations depend on & and Y (metric potentials) .
= we require evolution equations for metric perturbations -> Einstein equation

Let us first work to perturb Gr F Rpr ERG
q

Ryens
압

,
용암
,

(1) Recall that we can write Rur = 8xTo-SuTp + MMr-PixT

Using our previous results, R00
= -34 Ψ+ 3 F1O出 ') ← 3”

Roi = 22 : (0- 지오 )

Rij = IFN '+IF - O ”O - 2 (だ ' +2~ ) (Ψ ) - 生 '- 5 HIO' I δ ii
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Note : for the derivations
, see handwritten notes
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(2) We compute the Rical scalar as follows :

R F goORoo x LgOi Roi x gis Ris
네 진 $

IIl goo Roo F -a(1 + 22) F-37' + D24 + 37L(' + I') + 38")

12) 29° Roi = O in Newtonian gauge ,
but more generally ~Ola
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Dropping all nonlinear terms
,

GR = 611tなり -I Ψ +P② - II( N 'r )生- 6☆” -6 出 '+ る☆ Y や

narcorrection_

homogoneous

We work with th Einstein eqf in the form GM SAGTM.

First, let po

60= gosGao=
g
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oIRoo- 言gooR ?

= - a
-= ( 1 .2 Ψ )Roo - R Igoi = O in Newtonian gauge, go900 = 1 + 0(2)(
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一= 161N+
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=> 568 = -92[67'1 + 724 + 37('+ 1') + 38" !
5 a
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=

a
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( =
- 2ω 2 [O- 3 FL (O ' +)] )

Then
using

SGNv = SCTGSTNr
,

- 2a
2 [PO- 3 H( O' FFCΨ ) ] = 8QG ( - 80)

D2-372('+ H1) = 4xGa2Sp 1Sp = Faspal

↳ The relativistic generalization of Poisson eq?.

ー

K 》 スレ ⇒ 1 O] 》 ZFHIO' : HΨ l sed" O≈ TGa'gp (Poissoneq 学in Newtonianlimit )
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Now inspect the case qx i vzi :

G's = giGxi = giv [RKs -EgksR1
= a

- 2 ( 1 +2O )
δ i
にRas - 圭 8

:
R

The trace-free part gives SLCEILFSSGAMis E

↳ Into Fourier space by the replacements 84if -> -Kikis and

Next
,

let M = 0 r=

i

,

G goNGi = goo Roi

=
- a

2 Roi

=
- 2a

~ 2 i (IO' 5F生)

Using TP , = Liq EPAGA

Recoll the Poisson ea", 7? -372(8' + H1) = 4cTGa8

We can now write this as

17: 0 =ArGasA Recall A is the comoving density contrast
、

D = Sp + 5'(v + B)

Finally
, w inspect the trace of the space-space Einstein eq

⇒ O
”

+1 出- Ψ) + 127µ t性 + 生 2FL ☆=QGa'sp/ 8 p = EaδPa )

If w assume IEE
,

this reduces to

&
"

+ 37L' + (271' + 71) = 45GaSP

↳ This becomes a closed eq
? of if we use SP = cSp and the Poisson eqA .


