
  

T tt
≡ ρ c2

∇
2
Ψ =−4 πGρ

c4
(∇

2
−∂tt)hmk

TT
=−16 πGT mk

TT

Tmk ≡ Pδmk + (∂mk−3−1 δmk ∇ 2)θ + ∂mθk + ∂k θm + TTT
mk

∂kθ
k
≡ 0 , ∂mT TT

mk
≡ 0 ≡ δmk T TT

mk

∇
2 J =−∂t ρ

∇ 2θk =−∂t J
k

2∇ 2θ =−3(∂t J + P)

htt ≡ 2c−2U

htk ≡−4 c−3V k − c−1
∂kV , ∂kV

k
≡ 0

∂k B
k
≡ 0 , ∂mhTT

mk
≡ 0 ≡ δmk hTT

mk

Φ ≡ U + ∂t V + ∂tt B /2

Ψ ≡ ψ − c2 6−1
∇

2 B

Ak ≡ V k + 4−1
∂t Bk , ∂k A k

=0

c4Gμν = 8πGTμνgμν ≃ ημν + hμ ν , |hμν|≪ 1

6 Physical Degrees of Freedom

Newtonian
scalar

Spatial
scalar

Magnetic
3vector

Energy
density

Momentum
density

Physical Degrees of Freedom of the Linear Gravitational Field

Linear Gravity Cafe – “where the first order is always good” 
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Choose coordinates Specify sources

Kids’ gaugeinvariant placemat – ask your server for crayons!

T tk
≡ (J k

+ ∂
k J )c , ∂k J

k
≡ 0

∇
2 Ak =−4 πGJ k

hmk ≡ 2c−2 ψδmk + (∂mk−3−1δmk ∇
2)B + c−2(∂m Bk + ∂k Bm) + hmk

TT

From a recipe by Flanagan & Hugheswww.konfluence.org

∇2 Φ =−4 πG (ρ + 3 Pc−2+ 3 c−2∂t J )

2 – radiative

1 – elliptical

1 – elliptical

2 – elliptical
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