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Solitary Waves at the Interface of a Two-Layer Fluid

Dai Shi qiang

(Institule of Mechanics, Academia Sinica, Beijing)
Abstract

In this paper. we discuss the solitary waves at the interface of a two-layer incompres-
sible inviscid fluid confined by two horizontal rigid walls, taking the effect of surface
tension into account, First we establish the basic equations suitable for the model conside-
red, and hence we derive the Korteweg~de Vries equation satisfied by the first-order eleva-
tion of the interface with the aid of the reductive perturbation method under the approxi-
mation of weak dispersion. It is found that the KdV solitary waves may be convex upward
or downward, according to the signs of the coefficients @ and u of the KdV equation are
the same or not, Then we examine in detail :wo critical cases, in which the nonlinear ef-
fect and dispersion effect could not balance under the original approximation, Applying
other appropriate approximation, we obtain the modified KdV equation for the critical case
of first kind (a=(), and conclude that solitary waves can not exist in the considered case
as u>(, but may still occur as u<0), being in the form other than the KdV omes, As for
the critical case of second kind (u=1), we deduce the generalized KdV equation, for
which a kind of oscillatory solitary waves may occur, ln addition, we discuss briefly the
near—critical cases, The conclusions in this paper are in good agreement with some classical

results which are extended considerably,



