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On the Entropy of a Self-Gravitating System
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Abstract

The entropy S of a star is usually proportional to the mass M of the star before
collapse as S o« M. On the other hand, the entropy becomes to be proportional to the
square of the mass as S o« M? after the formation of the black hole. To understand the
process in detail, we notice the additional term which includes the gravitational effects
into the entropy. By taking this procedure, it is understandable that the entropy of
the black hole becomes as S oc M?. For the neutron star which is cooled to the limit
temperature, the entropy becomes proportional to the square of the mass which is the
same order of the black hole.

Keywords: Entoropy, Self-Gravitating System, Chemical Potential, Black Hole,
Neutron Star
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