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oscillation under the paired pulses of stimula-
UG, AsH(=E3y 22

&1t)  The astrocytes, one type of glial cells, show

Frequency change in calcinm
tion in astrocytes

a rich variety of spatio-temporal patterns in calcium
concentration dynamics, which might serve as a long
range signaling pathwayv. Recently, the long-lasting
change in C'a®* oscillations after repetitive episoces
of stimulation with the glutamate, a lypica-l excita-
tory neurotransmitier, was observed in hippocam-
pal astrocytes. In this work, we introduce a simpli-
fied biophysical model for C'a®* oscillations based on
the self-amplified release of C'a®t from intracellular
stores. Our model incorporates slow-time dynamics
of the I Py formation by the agonist-activated gluta-
mate receptor(GluR), assuming that [Py svnthesis
consists of the agonist concentration dependent part
and the time dependent part. We find that the fre-
quency of the C'a®* oscillations after paired pulse of
glutamate stimulation increases significantly, which
is consistent with experimental findings. We discuss
implications of our results to the cellular memory

function of astrocytes.

pled maps

Dynamics of randomly cou-
SR (=NEist E2lgn) We
study numerically the randomly coupled map(RCM)
lattice which evolves in a way that each element se-

lects randomly the other elements to interact. We

find that the system approches well to full synchro-
nization for various number of selected elements. The
structure of formation of full synchronization state
is studied compared with Kaneco’s global coupled

map(GCM) lattice.

Riddling Transition in Uni-

directionally Coupled Systems
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which the basin of attraction (BA) for the chaotic
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We study riddling transition, throueh
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attractor (CA) on the invariant line becomes riddled
with "tongues” belonging to the BA of another at-
tractor, in unidirectionally coupled systems without
symmetry. Such riddling occurs via the transcriti-
cal transverse contact bifurcation between the sad-
dle fixed point on the boundary of the CA and the
repelling fixed point on the boundary of its BA. lor
this case, an “absorbing area,” that acts as a trap
ping bounded vessel, disappears, and then a dense
set of "tongues,” emanating from the repelling fixed
point and its preimages embedded in the CA, ap-
pears. Thus, the BA becomes globally riddled. \When
a parameter mismatch between the subsysteins is
introduced, superpersistent chaotic transients arise.
the life-time of which is analvtically derived and also

confirmed numerically.
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