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HYDRODYNAMICAL THEORY OF THREE-DIMENSIONAL
DENSITY WAVE FOR SPIRAL STRUCTURE
OF GALAXIES (I)

—LOCAL SOLUTION AND DISCUSS OF LOCAL JEAN’S STABILITY

Xu Jian-jun

(Institute of Mechanics, Academia Sinica)

Abstract

The present paper is the first part of rthe zathor’s works on three-dimensional density
waves theory of dick-shaped palaxies of finite thickness. In this paper the basic equation gover-
ning wave propogation over symmetric plane of the galaxy, to the first order approximaton in
the thickness parameter & and the “quasi-monochromatic wave” parameter €4, is derived. Tts
local approximate solutions are given, and influence of the thickness of disk on the local Jeans
stabilities is discussed. These results are a preparation for developing a theory to obtain global
mode  solutions.



