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Abstract

In recent years, the influence of electromagnetic radiation on the electrical activity of neurons has
attracted much attention, and a five-dimensional neuronal model has been established by intro-
ducing magnetic flux and electromagnetic field. The model is used to describe the firing behavior
of neurons considering electromagnetic induction, and MATLAB is used to perform numerical si-
mulations to detect multiple patterns of electrical activity in neurons by adjusting parameters. It
provides a basis for understanding the pattern of neuronal firing and abnormal discharge.
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P TOENME RG M EEARTBREEAL[L], BRESZHIEANE 3y, EMME RGuUR IS P& ToUE R
Feidhy gmBDRIARAD (5 R TEARIM Ca®* s Na* KBS 19 B S [A) R 8 1 4 ok b 9 LA B A/ S ek s
T, MEIGRERILH F & M i, g, AR AN . Rk, @S2 A ok
ARG TT BB, har I 22 70 HL TG 3 PR ASE 2 DA B A =X T e e e A i LI o

PR TR B T B AR BT HUAE B ORI M A T AR B AEAT R, MR R R 54 Jos Y (1)
REBEAFK. 20 that 50 44X, Hodgkin Fi Kuxley F|F Cole & BA (1) LA A7 5 AR R1F T 5 i 28 L AE
HRVE BN AR S SR IO HE , TR I SR (R Ak 4 5t — AN SR DU 4E AR 2R M 0 7 R R GU i IR A
., Fr2Z A Hodgkin-Huxley #£7#%[2]. 1961 4 FitzHugh #£ H-H R ERE AR A SR E T
FitzHugh-Nagumo (FHN)#%Y[3]. 1962 4 Nagumo R FH A8 20 s 1) — AR A P B e Dy RO ASEAEL 1 FHIN AR
[4]. 1982 #F, J. L. Hindmarsh Al R. M. Rose $i& i — i A= ¥ 241 a4 (R Hindmarsh-Rose 148 oY) [5],
F B FSRIE A Z e CRUIRAS s BT DA B T B AR £ 0 ) ARG B AR xQ LA B R (0 e e L AE,
Hindmarsh-Rose #22 TR A A 2 MR P4 eyl 2l 1 £ ERHAE, 1 HA NPT E 73 2 S 4

AR, WA TCHIE NS 1 F R W A A bR . Qiao 55 A[6]-[8]4E HIME L RS H KEE
T2 il R S G, 3 TP T BCRIE B AL, 2 R 3 FEA AN Rk G A2 3 AV 1Y)
o, PR 25 R R I R S . RSO 1IN AR B e M A ST TR TG B A S, AL
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2. HRB ik
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Figure 1. Bifurcation diagram of parameters | and k
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4. BERH
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Figure 2. Time series plot of neuronal membrane potential under different external stimulus currents (a) | = 1; (b) 1 = 1.5; (c)

1=2.3; (d) I =3.8 (unit: s)
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Figure 3. Time series plot of neuronal membrane potential under different. external stimulus currents (a) I = 1.5; (b) | = 1.9;
() 1=23;(d) 1=2.7; (e) 1 =3; (f) 1 =3.3 (unit: s)
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Figure 4. Time series plot and phase plot of neuronal membrane potential when | = 4 (unit: s)
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