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face receptor or ion channels. Although each protein
has its unique amino acid sequence and conformational
status depending upon it strongly, there appear common
conformational features. Inside the membrane, proteins
usually form alpha-helical domains, while random ex-
cursions of the protein strands are favored outside the
membrane. In this study, protein molecules are assumed
to be a homopolymer capable of forming hydrogen bonds
with other segments, which enables it to build helical
structures. Statistical weight of each domain of an inte-
gral protein is quantified and the most possible confor-
mational status is determined via the grand canonical
ensemble consideration. We discuss the effects of mem-
brane hydrophobicity and temperature on the folding

transition.
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Dynamical Transitions of Ion Chan-

nel in Membrane Kwonmoo Lee and Wokyung Sung
(Pohang University of Science and Technology, Pohang,
790-784, Korea) Gabriel Weinreb (Institute for Physics,

Kiev, Ukrane)  An ion channel is the macromolecu-
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lar structure which provides passage for ion conduction

through biomembrane. Ions pass through the chan-
nel in a random fashion, while the channel structure
undergoes conformational changes in interaction with
permeant ions. We calculate the effective free energy
of channel conformation renormalized by fast permeant
ions. It is shown that temperature, strong coupling, and
nonequilibrium conditions arising from ionic imbalance
and membrane potential can induce the bifucations of
effective free energy, resulting in transitions in dynami-

cal behavior of ion channel.
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Experimental Study of Bifurca-

tions in A Parametrically Forced Magnetic Pen-
dulum  Sang-Yoon Kim, Seung-Ho Shin, Jaichul Yi,
and Chi-Woong Jang (Kangwon Nat’l Univ.)
perimental study of bifurcations associated with stabil-

An ex-

ity of stationary points (SP’s) in a parametrically forced
magnetic pendulum and a comparison of its results with
numerical results are presented. The critical values for
which the SP’s lose or gain their stability are exper-
imentally measured by varying the two parameters
(the normalized natural frequency) and A (the normal-
ized driving amplitude). It is observed ihat, when the
amplitude A exceeds a critical value, the normal SP with
6 = 0 (8 is the angle between the permanent magnet and
the magnetic field) becomes unstable either by a period-
doubling bifurcation or by a symmetry-breaking pitch-
fork bifurcation, depending on the values of (). How-
ever, in contrast with the normal SP the inverted SP



‘with § = 7 is observed to become stable as A is in-
creased above a critical value by a pitchfork bifurcation,
but it also destabilizes for a higher critical value of A by
a period-doubling bifurcation. All of these experimental
results agree well with numerical results obtained using

the Floquet theory.

Markov Chain analysis of random

walks on a percolation cluster in four dimen-
sions. Sang Bub Lee (Kyungpook National Uni-
versity)  We study by Markov chain analysis the ran-
dom walks on a critical percolation cluster embedded
in four-dimensional hypercubic lattice. We calculate a
number of dominant eigenvalues of the transition prob-
ability matrix and calculate the fractal and spectral di-
mensions dy, and d, of random walks from the eigenval-
ues and their distribution. Naive estimates of d; and d,,
for a given size S of the underlying percolation cluster
were found to be dependent upon the size S and, after
extrapolating the results to S — oo limit, results were
close to the known values obtained by other methods.
We also calculate d,, from the Monte Carlo data of rms
end-to-end distances and obtained the result consistent
with that of the Markov chain analysis but with large

corrections to scaling.

7 fringe visibility and its phase shift of the schemes, where

both the self and cross-phase modulation effect of Kerr

media are considered.

F-P002 The Appearance of Superfluid Vor-

tices in a Narrow Annulus in He II ¢ %3l, 37)
Z(zetf¥m) Using the rebuilt potential for the su-
perfluid vortices and the generalized relation for the on-
set of vortices, we have derived the general critical angu-
lar velocities, including the deviation bf symmetrically-
placed vortices from the midway of a gap, for three
tybes of experiments in a narrow annulus. Through the
temperature-dependent core radius and the detailed cal-
culation of the deviation, we have obtained the slightly
better result than that predicted by Swanson and Don-
nelly quite near T and below 1.8K, repectively, and
the conclusion that their prediction is reasonable within

7.3% in an ideal narrow annulus.

F-P003 Ground-State Properties of Two-

" Dimensional Binary Boson 3He-‘He Mixtures

F-POO1 Single and dual-mode quantum non-

demolition measurements of photon number via
optical Kerr effect C.I Um, S. K. Hong, I. H.
Kim (Korea University), K. H. Yeon, D. H. Kim, §S.
Zhang (Chungbuk National University)
nondemolition(QND) measurement has attracted con-
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siderable attention because an observable is measured
without perturbing its free motion. In this presentation,
we analyzes the QND measurement properties of the
photon number of one and two modes light in the bal-
anced homodyning detector of nonlinear Mach-Zehnder
interferometer. In the schemes, the sum of photon num-
bers is measured via Kerr-type photon number QND
measurements device which was proposed by Imoto et
al.. We examine the characteristics of the interference
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trow wavefunction extended to include a three-body cor-

Using a variational Jas-

relation function and a hypernetted chain scheme with
contribution of elementary diagrams, we analize binding
energies and structural properties of two-dimensional bi-
nary boson *He-*He system. It is shown that the mix-
ture system is in equilibrium at lower density compared
to pure *He system because of the large zero-point en-
ergy of *He atoms. We have evaluated the lowering of
binding energies as a function of impurity concentration

and total density of mixtures.

F-P004 Stochastic Resonance in Multistable
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