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Problem 1b.  
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Problem 3: 

(i): 
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(iii): 

 



Threshold was determined by increasing the value of I0 at visible spacings on the graph until an AP 

presented itself, then narrowing the range down back and forth until a precise value was obtained.Here 

the value of threshold is I0= 9 .758*15 = 146.7705nA

 

A similar process was used to find the rebound spike inducing stimulus.  The I0 required for a rebound 

spike was ~15*(-58)= - 870.  

 

The refractory periods were determined using threshold and an extremely high stimulus current at 

evenly spaced points in time, and then decreasing the spacing between them.  Note that the conversion 

from time steps (used to vary the period between stimuli) to time in milli seconds is 

time=0.05*timesteps.  

First a value of stimulus current, just above the threshold value that was determined previously, was 

used (I=150 slightly greater than 146.7705).  The stimulus was applied 6 times with decreasing period 

until every other action potential dropped out.   



Here all APs are present with period between stimuli being 435 timesteps  and stimuli being 150

 

Here they have dropped out when the period between stimuli was dropped to 412 timesteps from 435 

timesteps 

 

The end of the relative refractory period was ~21ms from the AP that caused it, or between 412&435 

time steps.  At that refractory period, where every other AP dropped out, increasing the current to 175 



brought back the APs that had dropped out, showing that the period was relative refractory, not 

absolute.  This is shown below. 

 

To handle the determination of the absolute refractory period, a much much higher current stimulus 

was used (1000) to find the absolute refractory period by the same method.  This time the absolute 

refractory was ~5.9ms from the AP that caused it, or between 115&120 time steps.  

 



 

The two graphs above show the crossing of the absolute refractory period where even an extremely 

high stimulus of 1000nA isn’t producing full secondary AP because the period between stimuli sinks into 

the range of the absolute refractory period.  The change from being in the relative to being in the 

absolute refractory periods wasn’t an on/off switch.  It was fast acting, but showed changes in 

amplitude as it approached the border.   
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