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Nonlinear Diffraction of Incident Waves with Side-band
Disturbances by a Thin Wedge
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Abstract [ ] The nonlinear forward diffraction of a modulated wave train by a thin wedge has been
studied analytically. Since the physical variables involved in the problem have vastly different scales,
the multiple scale expansion method has been used to obtain an approximate solution. To simplify
the problem, the wedge is assumed to be thin and the parabolic approximation is utilized. The wave
evolution can be described by a kind of the cubic Schrédinger equation, which consists of the linear
time evolution, the lateral dispersion and the nonlinearity. Numerical results indicate that the nonli-
nearity, which is defined by the ratio of the slope of the incident wave to the wedge angle, governs
the amplitude and the stability of diffracted waves. The instability of diffracted waves becomes more
pronounced as the nonlinearity increases and the modulation ratio decreases. It is also found that
the stem waves, initially developed along the wedge. can not sustain for a long time.
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Fig. 2. Wave evolution and lateral dispersion at X=2 (¢ =0.1, kA,=0.3, K/2k=0.1)
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Fig. 7. Wave evolution and lateral dispersion at X=2 (¢ =0.2, kA,=0.3, K/2k=0.1)
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