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ABSTRACT
Hawking black hole (BH) radiation is emitted when particles tunnel from the inside through
the event horizon to the “outside world”. We here show that atoms falling from outside
through a Schwarzschild horizon emit a kind of Unruh acceleration [1] radiation which to a
distant observer looks much like Hawking radiation [2]. In particular, we find the entropy of
the acceleration radiation via a simple laser-like analysis.
FIGURE: Ring cavity in a box is held above a BH by an
incompressible shell that surrounds the event horizon. A BH is
bombarded by a pencil-like cloud of two level atoms that are
falling through a cavity and then deflected away from the BH
by the incompressible shell. The relative acceleration between
the atoms and the field yields generation of Unruh acceleration
radiation. The physics of the acceleration radiation process
corresponds to the excitation of the atom together with the
emission of the photon. The entropy flux of the emitted
radiation 𝑆̇ is connected to the time rate of change of the BH
area 𝐴 = 4𝜋𝑟𝑠2 , where 𝑟𝑠 is the Schwarzschild radius.
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