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: We study the semi-classical dynamics of a scalar field in the background of a black hole in

asymptotically AdS spacetime, in the Hamiltonian formulation of GR. The small
diffeomorphisms generated by Hamiltonian and momentum constraints are completely fixed
by the maximal slicing and Dirac gauge conditions. Focusing on d=2, we present the explicit
solution for smooth maximal slicing of the fully extended BTZ black hole where the spatial
slices cut across the horizons and asymptote to the usual Schwarzschild slices. We solve the
scalar field wave equation in this gauge in terms of its boundary values which correspond to
boundary CFT operators. We explicitly construct the time-dependent Hamiltonian in terms of
a discrete set of mode functions that are smooth across the horizons of the BTZ black hole.
This Hamiltonian is an operator in the product of the two boundary CFTs and describes the
time evolution of CFT operators.
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