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Last time, the dynamical properties of the lattice layer in a dusty plasma are the subject of intensive investigations. Recently, the possibility to sustain both compressional [1] and shear [2] waves in the lattice layer has been experimentally proved. Analysis of the results of these experiments shows that excited waves can be treated as weakly dispersive and weakly non-linear ones. In the report, the dynamical model based on Yukawa interparticle interaction, which is valid for description of such kind waves, is discussed. The opportunity of propagation both compressinal and shear solitons in 2D crystal is proved. Due to crystal hexagonal symmetry, solitons of both types are anysotropic, their properties explicitly depend on the direction of propagation. Significantly, that the longitudinal and transverse waves correlate, if one takes account for the dispersion and non-linearity. As a result of this correlation, the shear wave must be accompanied by the excitation of a weak sound, and, in turn, the compressional wave can involve the appearance of a weak shear.




In the range of the interaction parameter values which is of interest for the experiments, not only the dispersion of the compressional wave has weak anisotropy, as it have been shown recently [3], but also the non-linearity parameter is weakly anisotropic, and soliton can exist at any orientation of its propagation direction with respect to crystal. The soliton amplitude, v, the thickness, L, and Max number, M, are defined by the relations:




L2(M2 - 1) = f((,(),

vL2 = g((,()M,

where f((,() и g((,() are the certain functions of the interaction parameter, (, and the angle, (, which defines the direction of the wave propagation. Along with the other parameters, the anisotropy can cause the sound wave front to be slightly convex, as it has been observed in experiments [1].

Very much the other way, the shear waves have strong anisotropy, till the changing of the dispersion sign and the changing of non-linearity power to cubic instead of quadratic one. For the directions shown in Fig. (also, for symmetric ones with respect to marked directions), where the non-linearity power is cubic, the one-dimensional soliton is impossible. In this case, however, the excitation of the periodic shear wave must be accompanied by the non-linear effect of the third harmonic generation, and this effect has been really observed in experiments [2]. The latter proves qualitatively the proposed model.
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