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Continuation of the Entropy Variation in the Process from
an ‘Ordinary’ Particle to the Black Hole

Daigo KAJITURA
Tetsuya HARA

Abstract

Falling an ‘ordinary’ matter (non-Black Hole) into the Black Hole (BH), there is a problem that
the entropy increases discontinuously. Such a probrem is understood because the BHs have the singular
nature. In this paper we show that there is no discontinuity and singular nature by deriving the new entropy
formalism by using Generalized uncertainty principle (GUP). At first we show that the entropy variation
between ‘ordinaly’ particle and BH is continuously and smoothly connected assuming the process that a
relativistic ‘ordinary’ particle varys to BH by increasing an energy of the particle. On the other hand, the
formulation of BH entropy has extra terms, solving BH entropy based on GUP (Medved. et. al. 2004).
We show that the new entropy formulation derived in this paper approximately include them. At the end,

we show that the entropy formulation must be rewritten by a theory in this paper.

Keywords: black hole, entropy, GUP, Uncertainty Principle, Planckmass



