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@ Reseach Pursuits

(1) In mathematical physics: We discuss irreducible highest
weight representations of the sl(2) loop algebra and reducible
indecomposable ones in association with the sl(2) loop algebra
symmetry of the six-vertex model at roots of unity. We have shown
a general criteria for a highest weight representation to be
irreduchble. We also give an example of a reducible indecomposable
highest weight representation and discuss its dimensionality.

(2) In polymer physics:  We discuss the scattering function of a
Gaussian random polygon with N nodes under a given topological
constraint through simulation. We evaluate the form factor P_K(q)
of a Gaussian polygon of N=200 having a fixed knot K for some
different knots such as the trivial, trefoil and figure-eight knots.
Here the Gaussian polygons with the different knots K have
distinct values of the mean square radius of gyration. We obtain
the Kratky plots of the form factors for the different topological
constraints, and discuss nontrivial large-q behavior as well as
small-q behavior for the scattering functions.
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@ Educational Pursuits

For undergraduate students, we discussed the physics of polymers
based on the textbook: M. Doi and S.F. Edwards, the Theory of Polymer
Dynamics, throughout the summer semester of 2005. Then, the
undergraduate students compiled and run some small Fortran
programs so that they can construct numerical simulation of polymer
dynamics.

Graduate students in the master course, we discussed the physics of
polymers based on the textbook: M. Doi and S.F. Edwards, the Theory
of Polymer Dynamics, throughout the summer semester of 2005. Then,
they constructed Fortran codes of molecular dynamics and perfomed
numerical simulation on the diffusion process of ring polymers.

One of the graduate students in the PhD course studied the elasticity of
polymer networks and investigated some possible generalization of
the theory of polymer network due to Graessley and Pearson. Another
graduate student in the PhD course studied quantum transport
problem in non-equilibrium such as that of the Laudauer formula, and
learned the Keldysh formalism of non-equilibrium Greens functions.
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