Electrical & Reaction-Diffusion Modeling of Biological Cells
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(a) Numerical Methods for Drift-Diffusion Model
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Electron micrograph & schematic of the horizontal cell dendrite
contacting a cone pedicle (1 micron by 1 micron)



Drift-Diffusion Model
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n = ny, ¢ =V (exterior bath far-field BC)
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TRBDF2 Numerical Method
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Use Newton’s method if(u) is nonlinear




Advantages of TRBDF2

» One-step (composite) method
» Second-order accurate & L-stable
» Easy to adjustAt dynamically
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(b) Modeling Nerve Cellsin the Retina
with Steve Baer, Shaojie Chang, Sharon Crook, & Chris Ringhofer
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Continuum Model for a 2D Horizontal Cell Sheet
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Simulate 400 nm by 400 nm micron region with ga20—40 nm



A Modd of the Membrane
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