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Cosmology of early universe and the microscopic theory of black holes based on
superstring theory
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We performed studies based on superstring theory, aiming at: (1) an understanding
of the early universe and its implications for the present universe, (2) a construction of quantum theory
of black holes. (1) We investigated (i) observational signatures of a universe created by bubble
nucleation which is suggested by superstring theory, (ii) a new mechanism for the realization of
Inflation based on quantum effects of a large number of fields present in superstring theory, (iii)
possible derivation of Dark Energy in the present universe as quantum fluctuations generated in the early
universe. (2) In superstring theory, black holes are represented as many-body systems of D-branes. We
studied a matrix model for D-branes, found its spectrum, and derived some properties about the
equilibration. We also studied hydrodynamic properties of black holes made by DO-branes, using the
gauge/gravity correspondence.
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