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Study of a Brownian Motion of Gas-Fluidized
Ellipsoid Particles. ~ PARK Youngah, DANIELS Lyan',
LUBENSKY Tom C.', DURIAN Douglas'(Myongji University,
Department of Physics. ' University of Pennsylvania, Department of Fhysics
and Astronomy.) ~ We studied the Brownian motion of ellipsoidal
particles placed on a fine sieve inan upward flow of gas and inves-
tigated the effect of dissipative coupling of translationalto rotational
motion. By using digital video microscopy, we quantifiedthe posi-
tions and orientations of individual particles. We found that angu-
larcorrelations decay approximately exponentially in time and that
single-particlevelocity correlations decay approximately algebrai-
cally in time with different exponentsfor directions perpendicular
and parallel to the particles long axes. Weinterpret our measure-
ments using a Langevin theory with frequency-dependent(colored)
noise sources in which the dependence of the anisotropic friction
tensoron angle is responsible for coupling between orientation and
displacement.

(_ F-22__) Nanoscale Fluid Flows on a Helically Patterned
Cylindrical Surfaces JEON Chanil, JEONG Hawoong, JUNG
Youngkyunl(KAIS T 'KISTI) We investigate the behavior of the
nanoscale flows in a cylindrical channel whose surface is helically
patterned with different wettability. Density and velocity fields are
computed from molecular dynamics simulations. We also study the
behavior of spherical nanoparticles through a fluid-filled patterned
channel with varying the interaction between the fluid and the chan-
nel wall, We will present the helical patterning effect on the flows in
the nanoscale channel.
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Stochastic Oscillator Death in Globally Coupled
Neurons LIM Woochang, KIM Sang Yoon'(o}=0] 3T
& 1z}gir) B2]8}7k)  We consider a large population of glob-
ally coupled subthreshold Morris-Lecar neurons. By varying the
coupling strength J, stochastic spiking coherence (i.e., noise-in-
duced coherence between neural spikings) is numerically
investigated. As J passes a threshold, a transition to stochastic spik-
ing coherence, which is described in terms of the order parameter,
occurs because the coupling stimulates collective coherence be-
tween noise-induced spikings. However, for sufficiently large J, the
coupling induces “stochastic oscillator death” (i.e., quenching of
noise-induced spikings). As a result of the coupling-induced stochas-
tic oscillator death, nonfiring states appear because each neuron i§
attracted to a noisy equilibrium state. Such a nonfiring transition
may be well described in terms of the average firing probability
$\overline{P_f}$. For a nonfiring state, $\overline {P_f}$ tends to
zero in the thermodynamic limit. Through competition of these two
different roles of coupling, stochastic spiking coherence is found to
occur in a large range of intermediate coupling strength.

Equalization of synaptic efficacy by synchronous
neural activity = B9, 3 FIASH G F297) i
commonly believed that spike timings of a postsynaptic neuron tend
to follow those of the presynaptic neuron.Such orthodromic firing
may, however, cause a conflict with the functional integrity of com-
plex neuronal networks due to asymmetric temporal Hebbian
plasticity. We argue that reversed spike timing in a synapse is a typi-
cal phenomenon in the cortex, which has a stabilizing effect on the
neuronal network structure. We further demonstrate how the firing
causality in a synapse is perturbed by synchronous neural activify
and how the equilibrium property of spike-timing dependent plasti-
city is determined principally by the degree of synchronization.
Remarkably, even noise-induced activity and synchrony of neurons
can result in equalization of synaptic efficacy.



