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In this research, I have focused on the mathematical aspects of the open string theory,
and studied on the non-perturbative aspects of the quantum field theory and
mathematical aspects of the string theory in particular for the relation with the
geometry. In the physics side, I have mainly studied on the non-perturbative aspects of
the quantum gravity on basis of the lattice model and AdS/CFT. In the mathematics
side, I have found a novel quantum integrable structure of the knot invariants based
on the topological string theory, and proposed a new topological invariant which arises
from the categorification from the view point of the theoretical physics.
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