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Figure 4.3: The standard map is iterated for various initial conditions with K ⇡
0.971635.

have as many as there are rational numbers). These other primary resonances have
their own chaotic layers that interact with the period one chaotic layers. Ideally, we
would consider all primary resonances along with their widths.

The overlap criterion would work if our system had only two resonances. The
standard map has more than two resonances, as we can see in Fig. 4.1. Besides the
resonances at In = 0 and In = 2⇡ there is another primary resonance at In = ⇡
corresponding to elliptic points of period two.

4.2 Global Chaos

The (accepted) critical value of K is [15]

Kc ⇡ 0.971635. (4.5)

found by Green. We know from the KAM theorem that KAM tori survive if their
rotation number is su�ciently irrational (see Figs. 3.1 and 3.2). Green’s method
to determine the critical value Kc assumes that those tori with the most irrational
rotation numbers are the last ones to be destroyed as the perturbationK increases. As
we pointed out already, the “most irrational” number is the golden mean ' =
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Thus the last KAM torus to disappear corresponds to that with rotation number
r = ', and this disappearance happens at K = Kc. A plot of the standard map with
K = Kc is shown in Fig. 4.3.

For K slightly bigger than Kc, there are still big regions in phase space where
motion is regular. These regions correspond to elliptic points, the biggest of these


