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NON-PROPAGATING SOLITON AND SURFACE TENSION b

Zhou Xianchu
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The contradictory between experiments and theory about the effect of the surface
tension on the non-propagating soliton was discussed in this article. Since the lateral wave length
was short, the effect of the surface tension on the non-propagating soliton was discussed by Miles
and Zhou. They modified the relation between the frequency and the wave length by the surface
tension, and brought it into higher order. According to the theoritical analysis, Zhou divided the
kh-o plane into three regions (Fig.1), where ¢ = ak?/pg, k the wave number, h the water depth,
« the surface tension coefficient, and p the fluid density. In the regions (1) and (2), the breath
soliton with the form sech can be produced, and the kink soliton can be formed in region {3). But
in the experiments, the breath soliton occured only if kA > 1. In che 1egion (3), the kink soliton
could not be produced and was replaced by the breaih soliton when ki > I. Miao calculated the
energy corresponding to the suriace tension and the displacement of the free surface and discovered
that the energy cf the former was only 3% ~ 5% of that of the latter. So, the effect of the surface
tension is in the higher order, and should be reconsidered theoretically.

The surface tension was considered here as the same order with the forcing term. The gov-
erning equation was derived. The solution was obtained. It was shown that the breath soliton

occured only if kh > 1. Tt is consistent with the experiments.
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