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Abstract

Black holes behave as thermodynamic systems, raising the question of whether they
can also operate as heat engines. We develop a framework for constructing black hole
heat engines in asymptotically flat spacetime by placing a Schwarzschild black hole
inside a finite cavity and describing its thermodynamics at the cavity boundary. This
allows standard thermodynamic cycles to be defined without varying the underlying
gravitational theory. We study several familiar heat engine cycles and compute their
efficiencies exactly, showing how these efficiencies probe the equation of state of the

black hole system.



