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The great interest to surface waves [1] is connected with the fact, that the waves can practically be shown in any task where plasma is limited, essentially modifying electrodynamic properties of system. To present moment a number of effects, influencing these waves propagation – plasma heterogeneity [2], electron thermal movement [3], mirror and diffusive electron reflection from boundary [4] is revealed. Nevertheless the question of surface waves propagation along plasma – metal boundary is not solved yet. In a classical case of mirror reflection of electrons, without accounting of their thermal movement, surface waves do not exist. The account of thermal movement [5] results in surface waves occurrence, however transferable energy appears rather small. The presence of surface waves can be explained also with the sheath formation [6] on plasma and metal boundary, with using model of ionic sheath, in which sheath dielectric permeability is accepted equal to 1, for their characteristics calculation. Numerical simulation of surface waves, using Monte-Carlo method for the particles collisions description, results in a bulky computing problem, which is solved only in potential approximation and allows to confirm presence of such waves, but not to regularly expect their characteristics [7].
In the given work it is shown, that presence of sheath results in occurrence of the additional elastic force connected with electron density front movement in a field of ions spatial charge. This force results in change of the surface wave dispersion. As electrons movement in sheath results in its dependence of surface wave amplitude, its dispersion appears nonlinear. Simple analytical expression for a dispersive curve can be received in sheath model [8] with homogeneous ionic density distribution.

More realistic nonlinear sheath models [9] are considered also. It is shown, that in this case also there are surface waves, and their dispersion can be found with taking into account change of electron density front position in joint action of surface wave and spatial charge field.
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