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Squid axon

Physical System

Hodgkin—Huxley cable equations
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NEURON representation

create axon
axon {
1 1 nseg = 75
Simulation nseg -1
L = 20000
insert hh

}
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CellBuild[0]
« About 4 Topology <, Subsets <, Geometry < Biophysics <, Management D Continuous Create

Basename:|| dend

Undo Last

Click and drag to
4 Make Section
dend[1] « Copy Subtree
v Reconnect Subtree
v Reposition

~ Move Label
soma  dend Click to

v Insert Section
v Delete Section
dend[2] « Delete Subtree
v ChangeName

Hints

CellBuild[1]
< About < Topology <, Subsets <, Geometry < Biophysics 4 Management D Continuous Create

Hints

« Cell Typer Export® Import

Shape x-619.845:653.847 y

Import from top level of interpreter.
\ This works only if there is one cell in the interpr

Kind ofinformationimported.
Topology
3-Dinfo
Subsets (notimplemented)
Geometry (notimplemented)
Membrane(notimplemented)

Import

dendNte_5 Turn offindexed name display.
Don’t draw short sections as circles.




PointProcessManager

PointProcessManager

IClamp[2]
at:dendrite_1[8](0.5)

PointProcessManager

IClamp][1]
at:soma(0.5)

IClamp[1]
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Global Step ! '

113 points

107 advance |
5 interpolate
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One integrator instance per cell

ta t th
O e O
@ init
O e ® interpolate

O @ advance
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NEURON {
POINT PROCESS ExpSyn
- CHANNEL {

RANGE tau, e, 1 M METHOD
NONSPECIFIC_CURRENT i SO state OD cnexp
} 1 =gr(v - e)

}

...declarations...
DERIVATIVE state {

INITIAL { g = 0 } } g’ = —g/tau

NET_RECEIVE (w) {
g =g + w
J



0.003 — GSyn[0].g

0.002 —

0.001

od N
0 20 40 60 80 100
CHANNEL {
SOLVE state METHOD cnexp
g=B-A
i = g*(v — e) NET RECEIVE (weight, w, Gl1, G2, tO0) ({
} INITIAL { w=0 Gl =0 G2 =0 t0 =t }
Gl = Gl*exp(—(t-t0)/Gtaul)
DERIVATIVE state ({ G2 = G2*exp (- (t-t0) /Gtau2)
A’ = -A/taul Gl = G1 + Ginc*Gfactor
B’ = -B/tau2 G2 = G2 + Ginc*Gfactor
} t0 =t
w = weight* (1 + G2 - G1l)
A = A + w¥factor

B B + w*factor
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NEURON { INITIAL { m = O t0 = t }
ARTIFICIAL CELL IntFire
RANGE tau, m NET RECEIVE (w) |
} m = m*exp(—(t — t0)/tau)
t0 = t
...declarations... m =m + w

if (m > 1) |
net event (t)
m = 0
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dm/dt = (minf - m)/tau NET_RECEIVE (w) {

input event adds w to m m = minf + (m - minf) *exp(-(t - t0)/tau)

when m = 1, or event t0 = ¢t

makes m >= 1, cell fires if (flag == 0) {

minf is calculated so m=m + w

that the natural interval if (m > 1) {

between spikes 1is invl m = 0

net event (t)
INITIAL { }

minf = 1/(1 - exp(—-invl/tau)) net _move (t+firetime ())

m = 0 }else(

t0 =t net event (t)

net_send(firetime (), 1) m = 0

} net_send(firetime (), 1)

}

FUNCTION firetime() { : m < 1 < minf
firetime = tau*log((minf-m)/ (minf - 1))

}
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