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Aplication of the formulation of statistical mechanics by quantum pure state to
superstring theory and elucidation of spacetime
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We apply the formulation of statistical mechanics in terms of thermal
guantum pure states to superstring theory that is a consistent quantum theory of gravity, aiming at
revealing essential nature of spacetime via studies of black holes and highly excited strings as
thermodynamic systems. We study a random walk model in which there exist an atractive interaction of

self gravity as well as a repleling one due to self avoiding effects. We find phase structures of
gravitating strings that clarify how the size changes as the strengths of the interations vary. We
also studied that nonequilibrium properties of systems where configurations develope dynamically by
using and trying to apply the theory of gravity and recent developments in nonequilibrium
statistical mechanics such as fluctuation theorem etc.
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