
The main objects and their role: slow subsystem, fast subsystem, critical manifold.
Excitability: type I/II neurons, threshold and the role of canards.
Examples: Morris-Lecar, reduced Hodgkin-Huxley, FitzHugh-Nagumo, theta model.

Ingredients for bursting: Dynamic bifurcations, hysteresis loop.
Slow-fast dissection (due to Rinzel): a key geometrical insight.
Rinzel's classification of bursting profiles: square-wave and elliptic classes.
Izhikevich's classification: (almost) any pair of fast subsystem bifurcations will do.
Spike-adding via canards: the Hindmarsh-Rose square-wave burster example.

Parabolic bursting (Rinzel's 3rd class): fast subsystem SNIC bifurcations; spike-adding via folded-
saddle canards; various examples.
Pseudo-plateau bursting: canard-induced mixed-mode oscillations (MMOs) and folded-node
singularities; pseudo-plateau bursting as an MMO system in disguise.
Mixed-mode bursting oscillations (MMBOs): combining MMO and bursting; the extended
Hindmarsh-Rose example.
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Slow-fast dynamics in bursting neurons:
(ICMNS 2019, M. Desroches, Inria, France)

1. Planar neuron models (one slow and one fast variables)

2. Bursting models with one slow variable

3. Bursting in systems with two slow variables
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