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Behavior of Brownian motion describes the
propagation of heats and therefore its behavior on
curved spaces is closely related to the geometry of
the underlying space.

I have studied long time asymptotic behavior of
Brownian paths on a compact Riemannian manifold.
When we consider smooth curves, we can extract a
topological (homological or homotopic) information
of it from (iterated) line integrals of differential
1-form along the curve. As an stochastic analogue
of them, I am investigating limit theorems for
(iterated) stochastic line integrals, including the
large deviation principle and its precision.

I have worked also on couplings on curved spaces.
Here “coupling” means to consider two interacting
particles each of which moves as Brownian motion.
If we can construct a “good” coupling, several
analytic / geometric properties of the underlying
space follow from it. By using coupling methods, I
am investigating the connection between analytic
properties and geometric properties on singular
spaces on which usual differential calculus cannot
work well.
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I gave lectures on Function theory, exercises
in function theory, exercises in mathematics XV,
discourses in mathematics and probability theory for
undergraduate students (the lecture of discourses in
mathematics is shared with some other teachers).

For graduate students, I gave lectures on
generalities on sciences and stochastic processes.

We also gave some tutorial to students who asked
me mathematical question(s), many of which are
related to my lecture.

In addition, we took charge of two seminars
on elementary probability theory and functional
analysis for 4th grade undergraduate students.
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