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In this study, we focus on two main topics: the quantum nature of black
holes and the thermal aspects of quantum chromodynamics. These two are closely related through the
dualities in superstring theory, and, by studying them in a complementary way, we tried to
understand the superstring theory and quantum gravity. Through this study, we found the relationship

between black holes and superstring theory, phase transition phenomena in superstring theory, the
establishment of a method for analyzing quantum chromodynamics at finite temperatures. In addition,
we have found that a phenomenon in chaotic systems, which is similar to the quantum phenomena in
black holes. 1 expect that these results will play an important role in studies of quantum gravity.
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