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The spin-1/2 quantum XXZ spin chain is one of
the most fundamental models in integrable quantum
spin chains. Let us express the XXZ coupling A by A
=(q+1/q)/2. When q is a primitive Nth root of unity,
then the XXZ Hamiltonian commutes with the sl(2)
loop algebra.

We have shown that in the spin-s XXZ spin chain
with q being roots of unity q*2N=1 and s=(N-1)/2,
every regular Bethe vector in some sectors of Sz (mod
N) generates the invariant subspace associated with
the Ising-like spectra of the superintegrable chiral
Potts model.

In a dilute solution of knotted ring polymers,
we have investigated the diffusion constant of a
ring polymer of a given knot K. We have found
universality in the diffusion of knots that the ratio of
the diffusion constant of a linear polymer to that of a
knotted ring polymer is approximately constant with
repsect to the number of monomers, and it is given
by the average crossing number of the ideal knot.
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Two groups of three senior undergradutate
students studied independent researches,
respectively.

In the first group, two students studied the Bethe-
ansatz solution of the one-dimensional Bose gas with
delta-function interaction, with possible application
to the sytem of cold atomic gas which can be models
as a toroidal ring system.

In the second group, a student read an
introductory textbook on polymer physics, and
studied the mathematics associated with knots
and links. From this study we can investigate some
statistical physics properties of knots and links made
of polymers.
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