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Abstract

Magnetic field has important effects on the firing activities of neuron. The function of memristor is
similar as that of plasticity of synapse. Based on the Butera dynamic model added with memristor,
the discharge pattern of pre-Botzinger complex under the magnetic flux is studied. By fast-slow
analysis and two-parameter bifurcation analysis, the dynamic mechanisms of the discharge pat-
tern of neurons in the pre-Bétzinger complex are studied with the potassium conductance varying.
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Figure 1. Neuronal discharge patterns and fast/slow bifurcation analysis with g, =5 . (a) Membrane potential under condi-
tions no magnetic flow with 7, =0, f(¢)=0, p(¢)=0; (b) The time series of membrane potential under magnetic flow
with & =0.05,k, =2, =2, §=0.0005 ; (c) Fast/slow bifurcation analysis of bursting under the same parameter set as that
of (a); (d) fast/slow bifurcation analysis of bursting under the same parameter set as that of (b)
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Figure 2. Neuronal discharge patterns and fast/slow bifurcation analysis with g, =8.5. (a) Membrane potential under
conditions no magnetic flow with 7, =0, f(¢)=0, p(¢)=0; (b) The time series of membrane potential under magnetic
flow with k, =0.05,k, =2, @ =2, #=0.0005 ; (c) Fast/slow bifurcation analysis of bursting under the same parameter set as
that of (a); (d) fast/slow bifurcation analysis of bursting under the same parameter set as that of (b)
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Figure 3. Neuronal discharge patterns and fast/slow bifurcation analysis with g, =20. (a) Membrane potential under
conditions no magnetic flow with 7, =0, f ((p) =0, p(q)) =0; (b) The time series of membrane potential under magnetic
flow with k =0.05,k, =2, a =2, #=0.0005 ; (c) Fast/slow bifurcation analysis of bursting under the same parameter set as
that of (a); (d) fast/slow bifurcation analysis of spiking under the same parameter set as that of (b)
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Figure 4. Two parameter bifurcation analysis of the fast subsystem in (h,g,) plane. (a) 1,, =0, f(¢)=0, p(¢)=0,

discharge patterns of neuron are not affected by the magnetic flow; (b) & =0.05,k, =2, ¢ =2, §=0.0005, under the condi-
tions of magnetic flow
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Table 1. Parameter Values in Articles

MizR 1. XEPHSHE

2% {4 2% H 28 H 2% {4

Erap 2.8 ns E,, 50 mv T, 10 msec C,, -6 mv
E, -85 mv 0,, —40 mv o, 6 mv o, —4 mv
e 0 mv 0, —48 mv o, -5 mv 7, /€ 10,000 msec
g, 2.8 ns C 21pf 0, —34 mv 4% 28 ns

Gonice 0.3 ns E, —65 mv 0, —29 mv
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