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granular system under vertical vibration is studied
using diffusing-wave spectroscopy. When the maxi-
mum acceleration of the external vibration is large,
the granular system behaves like a fluid, with the dy-
namic correlation function G(t) relaxing rapidly. As
the acceleration of vibration approaches the gravi-
tational acceleration g, the relaxation of G(t) slows
down dramatically, and eventually stops. Thus, the
system undergoes a phase transition and behaves like
a solid. A theory of supercooled liquids close to
the glass transition is used to explain the relaxation

data.

ticle in an Alternating Electric Field JEi&,
AR Ao 2 (uHRich), LS (MZCH), 27
ZF FHZ, 7Y (21972 KEPRI)  We study

the dynamics of the motion of a metallic particle in

Dynamics of a Metallic Par-

an high alternating electric field in a compressed SFeg
gas coaxial insulator. Through an analysis of the bi-
furcation diagram and attractors, we find that the
dynamics of a metallic particle develops from a sta-
ble periodic motion to chaos as the strength of the
electric field increases. We explain the chaotic phe-
nomenon in relation to bouncing ball model and con-
sider the possibility of preventing the breakdown of

the system using a chaos control method
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F-P027 Type-I intermittency with cur-

rent reversal in deterministic inertia ratchets.
g o JY(MZchHetn B2|8n MY S5 ATY), T
ol B(AMZCHEt D S2(an | MY S ATFY), & 2
Al(MZciEta 22|83 oMY S dd)  We
present the mechanism of current reversal in deter-
ministic inertia ratchets. By obtaining the return
map and the average laminar length distribution,
we show that there exists type-I intermittency when
current reversal takes place from chaotic to regular

regime.
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F-P029 Desynchronization Mechanism

in Unidirectionally Coupled Nonlinear Systems
AIel, Y FE(oFc 2Xet7 |28t ), A4S 87
(L8l 22l )

nization process of the perfectly synchronous peri-

We have studied desynchro;

odic and chaotic orbits of unidiréctionally coupled
nonlinear systems with a period doubling route to
chaos, such as coupled logistic maps and coupled
diode resonator circuits. We found two different desyn-
chronization mechanisms of a synchronous attractor
of the coupled subsystem: one via period doubling
bifurcation and the other via transcritical bifurca-

tion. We show the results obtained in simulations



with maps and electronic circuits. We show that our
results are useful for understanding loss of chaotic

synchronization in other coupled systems.
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Chaotic Output of an Opera-

tional Amplifier YHF(MZC ST S|}, vl
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the Origin of Genetic Information
e gd) ZsS(IFAer|ed)

lutionary processes induced by spatio-temporal dy-

Spatio-temporal Dynamics in
ZuE (e
We study evo-

namics in prebiotic evolution. Using numerical simu-
lations we demonstrate that hypercycles emerge from
complex interaction structures in multispecies sys-
tems. In this work we also find that the ‘hypercycle
symbiotic union’ survives robustly rather than the

pure hypercycle. There is little selection pressure for

one hypercycle to maintain coexistence with others
resulting in the negative effect on inheritance of di-
verse information. To enrich the information in hy-
percycles, symbiosis with parasites is suggested. It
is shown that symbiosis with parasites plays an im-
portant role in the prebiotic immunology.

Stationary Segment Detection

HeE d8

One of the most im-

in Highly Nonstationary Signals
& (=30 22|83 NCSL)
portant problems in signal analysis is to determine
a stationary segment in highly nonstationary signals
such as biomedical and financial time series. For the
weakly stationary signals, all local means are almost
the same when the data length is much larger than
the characteristic time scale of the time series. How-
ever, conventional methods for detecting a stationary
segment such as the ‘sliding windowing method’ ,
the time correlation analysis and the widely used re-
current plot method cannot be applied to the case
when the length of the data is larger than or about
the same order of the characteristic time scale. In
this study, we propose a simple method for comput-
‘sorted data
index return map’ (DIRM), which is similar to the

ing the time correlation through the

recurrence plot but is much faster. The quantitative
measure of DIRM is obtained by integrating non-
stationary signals with the zero global mean. Our
method is, for example, applied to the fetal heart
rate signals and financial time series.

Iso-orientation preference map

formation in the visual cortex @ =Y (EY
S E2|%), ASB(ZLScHE2I%YH)  One of
the long-standing questions about the visual cortex
is whether the functional architecture is induced by
experience-dependent or prespecified genetic instruc-

tions. In the previous experiments in cats and fer-

" rets, the normal development of orientation selectiv-
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ity requires visual experience. But in other reverse-



