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I created a cell with two 
axons with HH channels in 
the soma and the axons, 
all with default values.



Then, I made the soma 
nonconductive to Na and 
K, made one axon 
nonconductive to Na and 
the other axon 
nonconductive to K, and 
ran the simulation.
The cell still had an action 
potential, although at a 
lower amplitude than 
before.



P.2
• I tried to create something 
similar to a hair cell.

• My model only consists of 1 
soma and 7 dendrites, where 
all of them follow the HH 
model.

• L, and diameter of the 
dendrites were all constant

• All the biophysical variables 
used the default



• Signal given at the 
tip of the middle 
dendrite.

• Signal delay: 5ms
• Duration: 1ms
• Amplitude 0.6nA

• The resulting graph
• Just like a hair cell, though the 

biophysical parameters must be way off 
the actual cell, it doesn’t show a typical 
action potential graph like the one from 
the tutorial. It’s only a constant, shift 
depolarization.



Q2
Initially, I tried creating a loop, but neuron seems to recognize it and treat as 
errors. As a result, I couldn’t  get a result.

So, I decided to make one of the branches very very long and see if it has any 
effects on AP.



Q2

There was a very 
slight shifting of AP to 
the left side (earlier 
AP) but not much 
noticeable change, 
even though I 
increased AP1’s 
length by 10 times.



P.2 Unipolar Neuron



P.2 Circular Neuron



Homework: P.2



2.  My own bipolar neuron (things like this probably 
occur in the motor system to relay signals over 
long distances).   





A Neuron with an asymmetric, linear receptive field 
This very simple cell has the soma located to the left end (with an axon coming off 
of it).  To the right is a dendrite with three branches.  Shown is the voltage of the 
soma with a varying order of stimulation for these dendrites.  The left graph shows 
the result of inputting a stimulus of 2nA starting at the right most dendritic branch (0 
ms) and stimulating the middle and leftmost branches at 1 and 2 ms respectively.  
On the left only the order is changed, this time stimulating from the left to the right.  
As can be seen, the order of the dendrites activated directly impacts whether an 
action potential is fired or not. (a sort of directional dependence of the receptive 
field)



Homework: P.*

The same I clamp results in different 
voltage graphs when put into 
different parts of the neuron.


