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Abstract

We investigate the consistency of Hawking's black hole evaporation process
with fundamental physical principles such as unitarity, no-signaling,
entanglement monogamy, and the equivalence principle.

We consider two matter particles inside the black hole, in a general, possibly
entangled state. We then look at the Hawking pair production, one pair at a
time. We assume the interaction between the Hawking negative energy
particles and the black hole matter particles. The full evaporation of the black
hole will correspond to the full annihilation of the black hole matter by the
negative energy particles. We show that upon annihilation of the black hole
matter particles, their entanglement will be transterred to the outside partners
of the Hawking particles.
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