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7.3 Two-dimensional Hamiltonian maps

KAM curves (as, for example, in the island structures surrounding elliptic
orbits), these chaotic orbits are necessarily restricted to lie between the
bounding KAM curves. (As we shall discuss later, this picutre is funda-
mentally different for systems of higher dimensionality.)
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Figure 7.13 Plots of

p modulo 27 for four values of
K: (@)K =0.5;(b) K=1.0; (¢
K =2.5; (d) K =4.0. (This
figure courtesy of Y. Du.)

Figure 7.14 Two KAM curves
bounding an annular region.
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7.3 Two-dimensional Hamiltonian maps

(p*/2) ~ Dn (7.44)

The quasilinear result (7.42) is valid for very large K. For moderately
large, but not very large, values of X, neglected correlation effects can
significantly alter the diffusion coefficient from the quasilinear value.
These effects have been analytically calculated by Rechester and White
(1980) (see also Rechester ef al. (1981), Karney et al. (1981) and Carey
et al. (1981)). Figure 7.17 shows a plot of the diffusion coefficient D
normalized to Dqp as a function of X from the paper of Rechester and
White. The solid curve is their theory, and the dots are obtained by
numerically calculating the spreading of a cloud of points and obtaining D
from Eq. (7.44). Note the decaying oscillations about the quasilinear value
as K increases.”

7.3.4 Other examples

So far in this section we have dealt exclusively with the standard map. We
now discuss some other examples, also reducible to two-dimensional
maps, where similar phenomena are observed.

We first consider a time-independent two-degree-of-freedom system
investigated by Schmidt and Chen (1994). This system, depicted in Figure
7.18, consists of two masses, a large mass M connected to a linearly
behaving spring of spring constant & and a small mass m which elastically
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Figure 7.17 D/Dq versus X
for the standard map
(Rechester and White, 1980).
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