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A study on optical control of neurons and its dynamics

Abstract:

Recent researches have shown that controlling neurons with photons helps to understand the 
functioning of brain and to treat associated diseases.In the proposed work an appropriate 
photosensitive neuron model is used to estimate the nonlinear encoding and responses of 
neurons driven by external optical signals. Here Phototube can capture and transmit external 
illumination with high frequency which can fed into the nonlinear circuit. The effect of pho-
tocell can be excited by the photocurrent generated from the photocell. This can be tamed 
to produce the different dynamical properties of biological neurons. Hence the involvement 
of functional electronic components can enhance the biophysical function of artificial neural 
circuits.  The coupling possibilies light-dependent neural circuits under a nanoscale memris-
tive component and different noise induced collective dynamics of photosensitive neurons 
under small-world network etc. are also focused on study. The work also addresses how cha-
os in neural systems accomplishes biologically important goals such as synchronization, anti 
synchronization and oscillation quenching mechanism etc.Bifurcation plot,Lyapunov expo-
nent,Hamilton energy and stability analysis etc. are carried out to examine neuronal response.
So in the present study,where light is used as control system to understand how the brain 
works and to create new tools to treat diseases. It may possible to tune neuron excitability up 
and down in a light controllable neuron . So changes in neuronal excitability affect neuronal 
disorders which in turn can control diseases such as Epilepsy, Alzhemeres etc.
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