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Where does this come from ?

Friedmann background: ds2 = a2[dη2 − dx2]

Perturbations

ds2 = a2[(1 + 2Ψ) dη2 − (1 − 2Φ) dx2]Einstein equation : Gμν = Tμν

δρ′￼R + 4ℋδρR = − δρ′￼V

Φ = 0
Spatially-flat gauge⟹

( ⟺ ρ′￼R + 4ℋρR = − ρV
′￼)



δρ′￼R + 4ℋδρR = − δρ′￼V

Where does this come from ?

Friedmann background: ds2 = a2[dη2 − dx2]

Perturbations

ds2 = a2[(1 + 2Φ) dη2 − (1 − 2Φ) dx2]Einstein equation : Gμν = Tμν

+4ρRΦ

Φ = Ψ
Newtonian gauge⟹

2Φ 2Φ



δρ′￼R + 3ℋ(δρR + δρV) = − δρ′￼V

Where does this come from ?

ds2 = a2[(1 + 2Φ − ℋB − B′￼) dη2 − 2∂iBdxidη − (1 − 2Φ − 2ℋB) dx2]

Choose B such that: Ui = 0

Comoving gauge

⟹

−ℋB − B′￼ −2∂iB −2ℋB

3ℋ δρV

ΔΦ = − 4πGδρPoisson equation :

Musco 1809.02127

Escriva, Germani, Sheth 1907.13311 δth ≃ 0.5
⟹ ⟹ ℛ ≃

k=ℋ

9
4

δ

https://arxiv.org/abs/1907.13311


Franciolini, Gouttenoire, Jinno: “Cosmological linear perturbation of first-order phase transition” (to appear)

(with c++ code)
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