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Among the four fundamental interactions in our universe, the three (electromagnetic, weak
and strong forces) other than gravity can be described in terms of quantum field theory
(QFT). QFT is a theoretical framework in which quantum mechanics and special theory of
relativity, the two revolutions in twentieth century, are consistently unified. Gravity,
however, may not allow us to describe it in terms of QFT. We need quantum theory of gravity
in order to explain, for example, the very biggining of the universe and physics of black
holes, etc. This is because even gravity should obey the law of quantum mechanics at
microscopic scale. String theory is the most promising candidate of such a quantum theory of
gravity. In string theory, fundamental degrees of freedom are one-dimensional vibrating
objects (thus “string”) unlike point particles/fields in QFT. Actually, the dynamics of strings
provides a lot of interesting aspects of the theory such as the dimensionality of the
spacetime. Recently, the idea “emergency” plays a prominent role where even the notion of
spacetime itself is secondary and emerges from something which is unknown. I have been
studied, among other things, the statistical nature of blackhole spacetime by string theory in
order to reveal the fundamental structure of spacetime. My recent research interests are

Blackhole quantum mechanics
Radiation from superstring and blackhole (Hawking radiation)

Statistical mechanics of spacetime and matrix model
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