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Appendix

The nerve model uses a local, differential formalism which describes the excitation process without propa-
gation. The model structure and parameter values are based on (65; 66; 67) with updates from (68; 69; 70),
and are given below. The first element of the state vector φ denotes the membrane potential v; the re-
maining elements describe the channel dynamics m,h, p, s which correspond to the states of first-order
systems with nonlinear time constants. Variable ef denotes the excitation function, which is directly
proportional to the electric field waveform.
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cm = 2.0 µF/cm2

gNa = 290 mS/cm2

gNa,p = 25 mS/cm2

gK = 80 mS/cm2

gl = 7 mS/cm2

ENa = 50.0 mV
EK = −90.0 mV
El = −90.0 mV
T = 310 K

δm = 1.86 (mV ms)−1

εm = 21.4 mV
ζm = 10.3 mV
ηm = 0.086 (mV ms)−1

θm = 25.7 mV
ιm = 9.16 mV
δh = 0.062 (mV ms)−1

εh = 114.0 mV
ζh = 11.0 mV
ηh = 2.3 ms−1

θh = 31.8 mV
ιh = 13.4 mV
δp = 0.01 (mV ms)−1

εp = 27 mV

ζp = 10.2 mV
ηp = 2.5 · 10−4 (mV ms)−1

θp = 34 mV
ιp = 10 mV
δs = 0.3 ms−1

εs = 53 mV
ζs = −5 mV
ηs = 0.03 ms−1

θs = 90 mV
ιs = −1 mV

Tr,act = 293 K
Tr,dea = 293 K
Tr,K = 309 K

κact = exp
(
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)
κdea = exp
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)
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(
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10K
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αm = κactψmα(φ1)
βm = κactψmβ(φ1)
τm = 1
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m∞ = αm
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αh = κdeaψhα(φ1)
βh = κdeaηh

1+exp
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− v+θhιh
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h∞ = αh
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βp = κactψpβ(φ1)
τp = 1

αp+βp
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ψmα =

{
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else

ψmβ =

{
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else

ψhα =

{ −δhζh for φ1 = −εh
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) else

ψpα =

{
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) else

ψpβ =

{ −ηpιp for φ1 = −θp
− ηp(φ1+θp)
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) else
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