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It is demonstrated in [l] that the thickness of a shock wave in a non- 
ideal medium may not tend toward zero when all dissipative coefficients 
tend toward zero. Below we will construct an example of such a shock 

wave. 

Let us examine a problem dealing with the structure of a magnetohydro- 

dynamic shock wave In a gas.with an anisotropic conductivity in terms of 
the situation described in [21, where the following form of a general- 

ized Ohm’s law Is employed: 
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Equations describing one-dimensional stationary motion nay be reduced 
here to the form [a-4]: 
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In the above formulas II, v and 10 are velocity components, f( V, T, the 

free energy and E,, H,, J,and S constants. In expressions aP/&ly and 

aP/aHz all values must be expressed in terms of Hy and Hz from the rela- 

tions 
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The matrix of the dissipative coefficients designated in [l] by IILijll, 

and its reverse matrix IIAijil has, in the present instance, the form: 

The thickness of the shock wave can not be less than the value 
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where integration with respect to P is carried out from the limit 

P(S1) + E to P(S2) - E along an integral curve connecting the singular 

points S, and S2. 

Within the limits of integration, (aP/aH$ * t (aP/aH,) 2 > Ed (Ed > 0). 

which depends on E. Hence 

1 - vm* (1 + x”) CJ-’ 

where II is a certain characteristic of velocity. 

This expression shows that when the dissipative coefficients vn* and 

KV~* tend toward zero, the thickness of the shock wave behaves in the 

following manner: 

1 -+O, if v ‘x2+0; l+tO, if v,‘df+O m 

The last case is observed only when OT * 00. With great values of UT, 

problems dealing with the structure of the shock wave have a periodic 

character [21. 

Since with great values of OT the derivatives &f.,/dx, dH_/dx 

termined by terms which are not 

L ij and which have the order 

located on the main’diagona; of 

are de- 

matrix 
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(II is the characteristic 

of velocity) 

the thickness of a period turns 

toward zero, if the dissipative 

out to be of the order of Ch~v.* and tends 

coefficients tend toward zero. The evalu- 

ation of the thickness of the shock wave given in [2] is justified for 

small values of ~1, at large values of OT it corresponds to the thickness 

of one period. 

It is known from [4] that P represents the entropy flow and that the 

rate of increase of the entropy is given by the formula 
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dP _ L df4 dHj -- 
dx ij~dz_=‘rn 0, i = Y, a) 

If OT = 0, i.e. if L.. is a diagonal matrix, the thickness of the 
shock wave tends toward’iero (according to [3]), when vw* - 0. 

Nondiagonal elements of the matrix L 
pression dPldx. If va* * 0 and V~*K 

ij do not contribute to the ex- 
- 0, but v.*K’ does not tend toward 

zero, then those terms prevent too rapid an increase in the derivatives 

dffy/dr, dH,/dx. in the above limiting process thus assuring the finite- 
ness of the derivative dP/dx. 

When VW* - 0 but the value v,,*K, equal to cRw/lGoncT, remains finite, 

dP/dr - 0 and 1 - 0~. At any finite interval [XI, x2] here the solution 
tends toward a periodic solution with a finite period, and-the entropy 
in this interval does not increase. Such a solution may. to all appear- 
ances, be regarded a8 a macroscopic analogue of the corresponding solu- 
tion for plasma without dissipation. 
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