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Hopf Bifurcation Analysis of Magnetic Flux
Ghostburster Neuron Model with Time Delay

NAN Mengran, ZHANG Jiangang, WEI Lixiang, ZHANG Meijiao

School of Mathematics and Physics s Lanzhou Jiaotong University s Lanzhou 730070 , China

Abstract; In the present work, a magnetic flux Ghostburster neuron model with time delay has been pro-
posed to study the influence of time delay on the dynamic behavior of the neuron system. The Routh-Hur-
witz criterion and stability theory have been used to discuss the local stability of the system at the equilibri-
um point and the conditions for the occurrence of Hopf bifurcation. The direction of Hopf bifurcation and
the stability of periodic solutions have further been analyzed via the central manifold theorem and the nor-
mal theory. The time series, ISI bifurcation and double-parameter bifurcation diagrams of the system are
numerically simulated under different time delays. The simulation results indicate that under different time
lags, the discharge behavior of this model is delayed, and the peak discharge state and the periodic cluster
discharge state are presented by the periodic bifurcation discharge mode. The results of the study help to
explain the impact of delay effects on the neuronal system under the influence of electromagnetic radiation.
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AR S BB A AU — P WF TR R G B 1 AT R, MR G (D) Z BN ERRE G , AZTT Y
R kAL. RE D THHETES S RE T SEERZE DA C. WMASHESEH .

Vus =—40 mV; bus =3 mV; Vup=—40 mV; byp =5 mV; Vis=—40 mV; kys =3 mV;

Vipb=—52mV; kbup=—5mV; Vip=—40 mV; I,=6.96 mA+cm *; kyp=5 mV; Vo =—065 mV;

bpp=—6 mV; g, =32 mSecm ?; gy =20 mSecm 5 gpg=5mSecm *; g =0.18 mSe+cm *;

e =52 mV; Ex=—88.5mV; gnoa =5 mSecm ?; E, =—37 mV; oy =0.39 ms; oyyp =1 ms;
oxp =0.91 ms; opp =5.8 ms; a =0.02; §=0.3; k1 =0.2; k, =0.8; ky; =0.5.
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