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• Schwarzschild metric:
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• Degrees of freedom:

• Internal energy levels: {|0⟩D , |E1⟩D , |E2⟩D , . . .}
• Static trajectories: {|1⟩T , |2⟩T , . . .}
• States of the field: {|Ω⟩F , . . . }

• Interaction:
ĤI(τ) = −εχ(τ)m̂(τ)ϕ̂(x̂(τ))

• Initial state:
|Ψi⟩ = |0⟩D |Ω⟩F
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Λij
nm =

⟨Ei, n|Ej ,m⟩F√
⟨Ei, n|Ei, n⟩F⟨Ej ,m|Ej ,m⟩F

• |Ei, n⟩F — state of the field after the excitation on the
trajectory n to the energy Ei

• Λij
nm = 0 unless

Ei/αn = Ej/αm

• αn — gravitational time dilation factor on the trajectory n
• The energy of excitation as perceived by any static observer

must be the same on trajectories n and m



Hartle-Hawking state



Unruh state



To consider:

• Other kinds of trajectories

• Other spacetimes

• Quantum reference frames




