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Research Summary:

I am working on gravitational theory. My final purpose is the construction of the quantum theory
of gravity.

General relativity, proposed by A. Einstein, is the fundamental theory of classical gravity. This
theory has mathematically interesting aspects, and thus many researchers are investigating its
mathematical structure. Moreover, general relativity is an excellent theory in physics since no
conflicts with experimental results and observational facts have been found.

Although general relativity is an excellent theory of classical gravity, there is a problem; “its
straightforward quantization does not work well.” Since the fundamental physics except gravity is
described as quantum theory, the quantization of gravity theory is required to unify all theories of
fundamental physics. Because the quantization of general relativity doesn’t go well, by modifying
or extending general relativity (or also modifying the quantum theory) many researchers try to
construct the unified theory describing all physical phenomenon. The strong candidate is the super
string theory.

Toward the construction of quantum gravity theory, we have the following three topics to work
on;

e Investigating the mathematical structures of fundamental classical theory of gravity, general
relativity

e Approaching the quantum gravity theory by the investigation of the possible extension from
general relativity.

e Investigating the mathematical structures of candidates of quantum gravity theory, such as
the string theory.

I am mainly working on the second topic, e.g. the property of the general relativity in higher
dimension and the causal structures in extended theory from the general relativity.
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Message to Prospective Students:

General relativity is constructed with a simple equation, but has the various nontrivial properties.
Meanwhile, the construction of quantum gravity theory is a challenging research topic. If you want
to study one of them (or both), don’t hesitate to ask me.

If you want to study these topics, it is better to start from the basics of general relativity. I
recommend the following book;

e R. M. Wald, General Relativity, Chicago University Press

After mastering the basics of general relativity, you can go to the next step, reading the other books
and papers that you are interested in.



