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Derivation of Hawking Radiation on the Basis of Quantum
Tunneling and Dimensional Reduction near the Horizon

Koichiro UMETSU

Abstract

The black hole radiation which is commonly called Hawking radiation, is one of very interesting
phenomena where both of general relativity and quantum theory play a role. In the paper, it is shown that
the derivation of Hawking radiation on the basis of the quantum tunneling is very simplified by using the
technique of the dimensional reduction near the event horizon of a black hole. Furthermore, in the case of
a rotating black hole, we concretely derive the effects of the back reaction which is one of advantages in

the approach.

Keywords: black hole, Hawking radiation, tunneling mechanism, dimensional reduction, back reaction



