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Bifurcation structures of driven
nonlinear oscillators Zl g, o] Abed (o} F ), 714
&(Z¥d) AAdA e ctddt AATF uAdY AFA
7t EX gt o] & A F A AR A2 A Ao B
dad £ 9l7] of Foll digital simulation®} analog sim-
ulationg F3led v]A Y XFae] FAAH EAL AT
stod gt} B od ol A= simulation g o] &3 £AFgE 7}
% o Z5el |4y 1F 2 Duffing %1572 bifurca-
tion 2§ 47451 o] & Toda, Morse %1 54 59| o} &
%15 25 9| bifurcation Fx 9} v]w st of-g2 v|4
& Z1F Aol A &3] WAE]= period doubling®} saddle-
node bifurcation, chaos, hysteresis, crises, intermittency,
symmetric- asymmetric orbit, large-small orbit transi-
tion 5% A7l o},

F-2(x) A Method of Conditional Aver-

age Applied To The Problem of Passive Scalar
otelxl (54 ofstm), AAW (4

8l57)  The problem of reducing the number of de-

Transport

grees of freedom necessary to describe fluid turbulence,
using conditional average, is applied to the problem of
turbulent passive scalar transport. We derive an large
scale equation of motion that exhibits the form invari-
ance unser the renormalization group transformation
with the effective diffusivity. The eddy Prantle num-
ber is found to be Pr ~ 0.6, within the restricted region,
where the value of the Obukhov-Corrsin constant is 1.02
+ 0.01.

F-3(%
Bicritical Behavior of Period Dou-

A&
(Z#4) Westudy the scaling behavior of period dou-
blings in two unidirectionally-coupled one-dimensional

blings in Unidirectionally Coupled Maps

maps near a bicritical point where two critical lines of
period-doubling transition to chaos in both subsystems
meet. Note that the bicritical point corresponds to a
border of chaos in both subsystems. For this bicriti-
cal case, the second response subsystem exhibits a new
type of non-Feigenbaum critical behavior, while the first

drive subsystem is in the Feigenbaum critical state. Us-
ing two different methods, we make the renormalization
group analysis of the bicritical behavior and find the
corresponding fixed point of the renormalization trans-
formation with two relevant eigenvalues. The scaling
factors by the renormalization group analysis agree well

with those obtained by a direct numerical method.

) Traveling Time and Traveling

Length for Flow in Porous Media YOUNGKI
LEE, S. V. BULDYREV, N. V. DOKHOLYAN, G. PAUL,
H. E. STANLEY (Boston Univ.), J. S. ANDRADE(Uniy-
ersidade Federal), P. R. KING(BP Amoco Exploration),
and S. HAVLIN(Bar-Ilan Univ.)
time and traveling length for tracer dispersion in porous

We study traveling

media. We model porous media by two-dimensional
bond percolation, and we model flow by tracer particles
driven by a pressure difference between two points sepa-
rated by Euclidean distance r. We find that the minimal
traveling time £, scales as t,,in ~ r133% which is dif-
ferent from the scaling of the most probable traveling
time, { ~ r161 We also calculate the length of the
path corresponding to the minimal traveling time and
find £;n ~ T3 and that the most probable travel-

1.21

ing length scales as £ ~ r''2! We present the relevant

distribution functions and scaling relations.

F-5(2) The Soft-Mode Membrane Insta-

bility Induced by Strong Interaction with Poly-
mers 4 $7, o]ed ( E¢Fd Ze2jetz ) The
interaction between a flexible polymer and a fluctuat-
ing membrane is a fundamental problem in soft matter
physics with relevance to biological phenomena occur-
ring in cells. We find that the fluctuation of polymers
in a strongly adsorbed state can renormalize the sur-
face bending rigidity to a negative value. It gives rise to
a novel phenomenon that the surface (membrane) can
be unstable to spontaneous formation of a soft mode,
i.e., undulation with very large amplitude and the wave

length comparable to the interaction range.





