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In this work the influence of a strong stationary wave on a weakly ionized α ≈ 10−6 ÷10−4

nonisothermal gas is studied. The problem is considered for the case when the velocity of a

shock wave significantly exceeds the speed of sound in a gas. The study was primarily motivated

by the discovery of an anomalous supersonic flow of low-ionized plasma around a body in the

absence of energy release ahead of the body [1]. As a consequence of this effect the anomalous

relaxation and instability of shock waves in gases were later found [1, 2]. In present work the set

of equations using the ion-acoustic assumption have been used to describe the processes within

the frameworks of magnetic hydrodynamic theory. The shock wave was considered as a source

of perturbation of the gas, and, thence, reflected waves and rarefaction waves were excluded

from the consideration. In our work, the assumption that plasma consists of electrons, singly

ionized ions and neutral particles was used. It is assumed also that the electron temperature

exceeds significantly the temperature of other particles Te � Ti ≈ Tn. The shock wave as a source

of influence on a weakly ionized gas is described by the term miniνin (vi − vn) in equation of

ions motion. Here νin is the frequency of collision of neutral particles with ions, mi,ni,vi are

the mass, concentration and velocity of ions, respectively, vn is the velocity of neutral particles.

The frequency of collisions of electrons with other particles is not taken into account.

In our work the solution was found using a modified finite-difference method based on the

non-stationary Lax-Wendroff scheme with flow corrections. Approximate analytical and nu-

merical results were compared [2]. The strong anomalous nonlinear effects were detected on

the basis of computer simulation.

In a narrow range of shock wave speeds, the anomalous relaxation of plasma oscillations

occurs behind the front. In fact, it appears in the total ambipolar entrainment of charged com-

ponents by the shock wave. In addition, at a certain critical value of the shock wave velocity,

the maximum gradient of the ion concentration is formed in the front region of the shock wave.

Influence of a charged particles (at a critical velocity of a shock wave) is manifested in addi-

tionally lowering of shock wave intensity.
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