
Aspects of Excitable Media, Oscillations



Lotka-Volterra Model



Lotka-Volterra, continued



Lotka-Volterra, continued

See Matlab file Lotka_Volterra.m



Lotka-Volterra, continued



Lotka-Volterra, continued



Nonlinear Oscillations.  The Example of Flagella



Noisy Synchronization

Polin, Tuval, Drescher, Gollub, Goldstein, Science 325, 487 (2009)

Experimental methods:
• Micropipette manipulation 

with a rotating stage 
for precise alignment

• Up to 2000 frames/sec
• Long time series 

(50,000 beats or more)
• Can impose external 

fluid flow

Micropipette

Cell body

Frame-subtraction



Phase Portrait – Noisy (Stable) Limit Cycle

Kirsty Wan and REG (2014)



Limit Cycles



Limit Cycles



Poincaré-Bendixson Theorem 

See Matlab file Lotka_Volterra2.m



Diffusion and the Stokes-Einstein Relation



Excitable Media/Electrophysiology



Excitable Media/Electrophysiology
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