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Noether Theorem and Black Hole’s Mass Formula and Entropy "

HUANG Chao-Guang'’  GUO Han-Ying” WU Xiao-Ning*”'
1 (Institute of High Energy Physics, CAS, Beijing 100039, China)
2 (Institute of Theoretical Physics, CAS, Beijing 100080, China)
3 ( Max-Plank-Insitut fir Gravitationsphysik, 14476, Golm, Germany)

Abstract The Noether charge formalism on the covariant phase space is used and developed For a stationary axisym-
metric black hole in vacuum general relativity, the mass formula is the vanishing Noether charge with respect to the Kill-
ing vector field &% = % + 2, 9% on an entire Cauchy surface. Its differential form gives the first law of black hole me-
chanics . For a large class of vector fields, the central term of the reduced algebra near the horizon is proved to be zero by
use of the null tetrad formalism. It implies that the microscopic interpretation of the black hole entropy based on the sym-

metry analysis proposed by Carlip is debatable .

Key words Noether theorem, mass formula of black hole, black hole entropy, Virasoro algebra, diffeomorphism invari-

ance, Killing symmetry
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