
GRQFT conventions

As we proceed through the course, I will try to collect my conventions in this
file:

Metric: ηµν = diag(+1, − 1, − 1, − 1)

Lorentz Transformations: V ′µ = Λµ
·νV

ν , V ′µ = Λ ·ν
µ Vν

Λµ
·ρΛ

ν
·σηµν = ηρσ, Λµ

·ρΛ
·σ
µ = δσρ

Covariant derivative: Dµ A
λ = ∂µ A

λ + Γ ·· λµν Aν

Dµ Aν = ∂µ Aν − Γ ·· λµν Aλ

Connection: Γ ·· λµν = 1
2
gλσ (∂µgσν + ∂νgµσ − ∂σgµν)

Riemann Curvvature: R ··· β
µνα = ∂µΓ ·· βνα −∂νΓ ·· βµα +Γ ·· βµρ Γ ·· ρνα −Γ ·· βνρ Γ ·· ρµα

Rµναβ = R ··· γ
µνα gγβ = Rαβµν = R[µν][αβ]

Ricci: Rνα = R ··· µ
µνα = R(να) R = gναRνα

Einstein Hilbert action: S =
∫
d4x
√
−g

[
−Λ− 2

κ2R
]

; κ2 = 32πG

Einstein Equation: Rµν − 1
2
gµνR = 8πGTµν
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