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Canard orbit, Canard explosion

> Limit cycle flowing close to a repelling invariant manifold.
» Sudden growing of the amplitude of the canard limit cycles.
» Example: Van der Pol system
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Canard explosion (geometrical approach)

Change of time 7 = ¢t
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PWL Canards
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PWL Canards
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PWL Canards
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PWL Canard Explosion
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Subcritical Hopf bifurcation

» Example: FitzHugh-Nagumo
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Subcritical Hopf bifurcation

» Example: FitzHugh-Nagumo
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PWL SN-canard
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PWL SN-canard
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PWL SN-canard
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PWL SN-canard

Th. Fixed e < 1, for every 0 < h < hp, there exists 3(k,\/€) with
the same first terms of the Taylor series expansion as d(k, /) such
that the system exhibits a canard orbit ['s(h,\/€) or ['p(h,\/€).
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PWL SN-canard

» Chosen a canard orbit I's(h,/2).
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PWL SN-canard

» Condition of non-hyperbolicity on I(h,/g) — eitTtHTicTcHRTR = 1,
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PWL SN-canard

» Th.
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Assume a = 3(h,/e) and ¢ < 1.

If k > 1, then S(h, \/Z) # O.
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non-hyperbolic canard orbit.
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PWL SN-canard

» Condition of non-hyperbolicity on T's(h, /)
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PWL SN-canard

» Th. Assume a = 3(h,+/¢€) and ¢ < 1.
> If k <1, then S(h,+/€) # 0.
» If k> 1, exists 0 < hy < hy, s. t. if 0 < h < hy is a zero simple of
S(h, /%), then Tp(h,+/€) is a non-hyperbolic canard orbit.
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a) 5(0,v/) <0 and S(k,+/) > 0.
b) Let 0 < h* < k be a solution of S(h,/€) = 0, then %‘(h* e >0
c) Let h*(k,+/€) be the positive solution of S(h,\/€) =0, then
k22—1 1
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Figure: Amplitude of the saddle-node canard orbit versus parameter k for

€ = le — 6. The straight line corresponds with the ordinate of the tangent
point p., and coincides with the maximum size of a 3-zones saddle-node canard
orbit. Therefore, the discolored part of the curve does not correspond with
saddle-node canard orbits.
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Figure: Amplitude of the saddle-node canard orbit versus parameter k for

€ = le — 6. The straight line corresponds with the ordinate of the tangent
point p., and coincides with the maximum size of a 3-zones saddle-node canard
orbit. Therefore, the discolored part of the curve does not correspond with
saddle-node canard orbits.
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