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'ABSTRACT

It is generally assumed the solution of galactic shock wave is local one and takes
no account of gaseous self-gravitation in the theory of density wave. Both assumptions
are canceled in this paper, and the unsteady two-dimensional gas dynamic equations with
gaseous self-gravitation are solved. The formation process of galactic shock wave is
studied responding to an applied perturbed spiral gravitational field within initial axi-
symmetric gaseous disk, and the velocity and gas density distribution with the proper-
tiey of galactic shock wave are obtained. The features of local shock wave solution wi-
thout gaseous self-gravitation are similar qualitatively but different quantitatively with
the results of this paper. The calculation shows that the pattern velocity of galactic
shock grand design varies both in time and in space. The variation of shock pattern ve-
locity from the one of applied density wave is even larger than the pattern velocity of
applied density wave. Because the typical time for the formation of shock wave is about
5X10° year, it is difficult to maintain the galactic density wave with quasi-stationary
properties, according to the relative winding between the shock pattern and the applied
density wave pattern. However, there exists large scale galactic shock wave grand de-
sign in every specific time. |



