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INTERACTION OF SMALL DISTURBANCES WITH A
SHOCK WAVE

Xu Fu

(Institute of Mechanics, Academia Sinica)

Abstract

The problem of stability of shock waves in the sense of Landau and Lifshitz™ ig

treated in this paper. This is tantamount, to solving the problem of interaction of small

disturbances with a shock wave. Small disturbances are introduced on both sides of a

steady, non-dissipative, plane shock wave. Landan et al.*! obtained the stability criteria -
M,>1, M.<1 for normal small dis-turbances. Tn this paper we assume that tixc small
disturbances may be two dimensional, ie. they mav be inclined relative to the shocik wave.
The conclusions obtained are: regardless of whether the incident wave and diverging :
wave are defined according to the direciion of the phase velocity (as suggested by ;
Landau et al.) or the grsup velocity, the shock wave is unstable for some frequencies -
and longitzdiual wave lenghhs of the disturbance waves, even if the conditions M, >1, :
M. <1 arve fulfilled. Then, several experiments are proposed; and the problem of how
to define the incident wave and diverging wave is discussed. The meaning of this
problem is illustrated.

Same results can be obtained for the steady shock wave in a tube.



