Lecture 3: Two-dimensional
neuron models

BOOK: Spiking Neuron Models,

W. Gerstner and W. Kistler
Cambridge University Press, 2002

Chapter 3

Biophysics of neurons

Hodgkin-Huxley Model
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Two-dimensional neuron models

-Reduction of Hodgkin-Huxley
-gtep 1: separation of time scales
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Reduction of Hodgkin-Huxley Model
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| Exercise: separation of ti mescal&s|
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Reduction of Hodgkin-Huxley Modd:
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Reduction of Hodgkin-Huxley Model
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Two-dimensional neuron models

-Reduction of Hodgkin-Huxley
-step 1: separation of time scales
-gep 2: effective variablew

- Phase spaceanalysis
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FitzHugh-Nagumo Model
2-dimensiona Neuron Models
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FitzHugh Nagumo Model — limit cycle
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| Stebility of fixed points-Exercise
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Exercise:

Calculate stability for
parameters a,b,c,d
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Low-frequency firing
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|Type|andtype|l models|
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typell Model - pulseinput threshold?

Separation of timescales
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Stable fixed point

Exercise— inhibitory rebound
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Exercise at home - pulseinput threshold?
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