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Abstract

The dispersion in the oscillatory flow generated by gravitational waves above the spatially
periodic ripples is studied. The steady parts of equations describing the orbit of the passive
particle in a two dimensional field are assumed to be simply trigonometric functions. From
the view point of nonlinear dynamics, the motion of the particle is chaotic under externaily
time — periodic perturbations which come from the wave motion. Two cases considered here
are; (1) shallow water, and (ii) deep water approximation.
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Figure 1. Poincare maps during 10,000 periods in shallow water. (a) T=1, ¢=02: (b) T= 1, e=03;
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Figure 3. Unstable manifolds in shallow water. (a) T=1, £€=06; (b) T=1, e=13:5 (c) T=2, £=03:
(d) T=2, e=06; (e) T=2,e=12: (f) T=2, ¢=13.
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Figure 9. Transient and steady diffusion coefficients of 1000 particles in shallow water. (a) Dn versus n,
T=1, e=1;5 (b) D versus ¢ after 1000 periods, T=1.
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Figure 10. Transient and steady diffusion coefficients of 1000 particles in deep water. (a) Dn versus n,
T=1, e=13 (b) D versus ¢ after 1000 periods, T=1.
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