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1 Problem 1

See section III.C in the weak field-limit notes.

2 Problem 2

Starting from gµν = ηµν + hµν = ηµν +Aµν cos(ωt− k⃗ · r⃗), we have that

22hµν = ∂ρ∂ρhµν

= gσρ∂ρ∂σhµν

= (ησρ + hσρ)∂ρ∂σhµν

where we can neglect hρσ because any terms containing it will be second order
in hµν . This gives us

22hµν = ηρσ∂ρ∂σhµν

= (−∂2
t + ∂2

x + ∂2
y + ∂2

z )Aµν cos(ωt− k⃗ · r⃗)

= (−ω2 + |⃗k|2)Aµν cos(ωt− k⃗ · r⃗).

Where
22hµν = (−ω2 + |⃗k|2)Aµν cos(ωt− k⃗ · r⃗) = 0

for non-trivial hµν only if ω2 = |⃗k|2.
Now we impose

Hν = 0,

and we find

Hν = ηαµ(∂µhαν − 1

2
∂nuhαµ)

= ηαµ(∂µAαν cos(ωt− k⃗ · r⃗)− 1

2
∂νAαµ cos(ωt− k⃗ · r⃗))

= ηαµ(−AανBµ sin(ωt− k⃗ · r⃗) + 1

2
AαµBν sin(ωt− k⃗ · r⃗)),
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where Bν = (ω,−k⃗). By now factoring out − sin(ωt− k⃗ · r⃗), we have

ηαµ(AανBµ − 1

2
AαµBν) = 0

Aµ
νBµ =

1

2
Aµ

µBν .
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