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The first law of black hole mechanics in gravitational theories with higher derivative terms
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Abstract : We review, based on [1][2], the first law of black hole mechanics which was proven to hold in diffeomor-
phism invariant theories with higher derivative terms. In an asymptotically flat spacetime with a bifurcate Killing
horizon, variations of its energy and angular momentum satisfy an equation involving a certain integral over the
bifurcation surface. The integral can be written as a product of Hawking temperature and a remaining factor. By

regarding the equation as the first law of black hole mechanics, a formula for entropy of the black hole is derived.
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