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A TYPE OF NEW NEURAL FIRING PATTREN INDUCED BY
AUTONOMOUS STOCHASTIC RESONANCE LYING IN A
PERIOD ADDING BIFURCATION SCENARIO

A period adding bifurcation scenario from period 1 bursting to period 2 bursting was discovered
in an experimental neural pacemaker when extra—cellular calcium concentration ([Ca2+]o) was
decreased. A new firing pattern was observed in the procedure via which period n (n=1, 2, 3)
bursting was changed into period n+l bursting. The behavior of the new firing pattern was an
alternation between period n burst and period nt+l burst. The series of interval between two
continual period ntl burst exhibited approximate integer multiple characteristics. The deterministic
neuronal firing model (Chay model) could simulate only the period adding bifurcation scenario in
which period n bursting was changed into period n+l bursting directly. The period adding bifurcation
scenario and the new firing pattern similar to the experiment could be simulated in the stochastic
Chay model. Moreover, the new firing pattern was verified to be caused by noise through the effect
of autonomous stochastic resonance (ASR). It not only interpreted the experimental discovery, but
also extended the parameter regions where ASR could be generated from Hopf bifurcation point to
period adding bifurcation point. Meanwhile, the parameter regions in which noise plays an important
role in neural firing and neural coding were extended.
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