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ABSTRACT: Chew, Coldberger, and Low showed that a dilute plasma in a
magnetic field in which collisions play an important role, may
be defined by a system of magne tohydrodynamic equations with
anisotropic pressure. It is of interest to use these equations
for investigating the nonlinear motions of & plasma (above all,
of simple waves). The present paper deals with this problem.
The system of magnetohydrodynamic equations has the following
form in the Chew, Coldberger, and Low approximation:

dt 4

>
> ->
QH=F+—1—[cur1'ﬁ,H], Fy = -
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The author investigates one—dimensional plane waves in which ali
magne tohydrodynamic quantities are functions of one of these
quantities (e.g. of @ ). ¢ on its part depends on the

coordinate x and on the time t: x - VQ(Q)t = f(g)). VQ(?)

denotes the translation velocity of the point where density @
has a given value; £( Q) - a function which 1is reciprocal to the
density distribution §)(x) in the initial instant of time t=0.
£(@) = 0 holds for the self-simulating waves in the ranges of
compression f'(9)<:0 and in the ranges of expansion f£1(p)>0 .
The simple waves are closely connected with the waves of small
amplitudes. Like in nagnetohydrodynamics with scalar pressure,
there exist 3 types of waves. The partly very extensive
differential equations of the Alfvén waves and magnetic sound
waves are written down explicitly. The Alfvén waves propagate
without changing their shape. Investigation of the equations of
the magnetic sound waves in general form frequently meets with

considerable difficulties. The authors deal only with the most
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interesting case in which hydrostatic pressure is considerably
lower than magnetic pressure. In the ranges with expansion the
density gradient decreases, and in the ranges of compressiorn it
inoreases. In the ranges with expansion (£*>0) and in the
self-simulating waves (f = 0) density decreases. In the ranges
of the compression (£'<0) density increases until & certain
expression written down by the authors becomes negative.
As soon as this expression equals zero, & compression shock
wave is formed. In a fast magnetic sound wave, the quantities
B H, pl/p“ change in the same way as in the magnetic

sound wave. The authors then investigate a slow magnetic scund
wave. TheTe are two possibilities: (1) In the normal case,
density changes in the same way as in a fast magnetic sound
wave. Shock waves are formed especially in the ranges of
compression, and the self-simulating waves are expansion waves,
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(2) In the abnormal case the density gradient decreases in the
ranges of compression and increases in the ranges of thinning
In the ranges of expansion a shock wave is formed. In contrast
to magnetohydrodynamics with scalar pressure, expansion shcoek
waves may form in this case. The authors thank A. I. Akhiyezer
and G. Ya, Lyubarskiy for useful diacussions., There are

8 raferences, 5 of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physical-technical Institute of the Academy of Sciences,
Ukrainskaya SSR) Institut fiziki Akademii nauk Gruz. SSR
(Physics Institute of the Academy of Sciences of the
Gruzinskaya SSR)
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On the Piston Problem in Magnetic Hydrodynamics SOV/20-128-4-13/65

in both cases. In this way the peculiar phenomenon of the
"electrodynamic viscosity" is obtained. & tangential magnetic
field in magnetic sound waves does not change the direction
(L. D. Landeu, Ye. M. Lifshits Ref 7; A. I. Akhiyezer,

G. Ya. Lyubarskiy, R. V. Polovin Refs 8,9). The tangential
magnetic field inecreases in fast shock waves and decreases
in slow ones. When the tangential component equals zero con
one side of the shock wave or of the magneto sonic wave ob-
tained by application of similarity then it is parallel to
the tangential component of the magnetic field on the other
side. The density increases in shock-like magneto sound
waves and remains constant in Alfvén waves. The tangential
magnetic field turns in an Alfvén wave about an arbitrary
angle without changing its magnitude. The corresponding
mathematical relations are written down and briefly discussed.
The authors express their gratitude for the suggestion of
the theme to L. I. Sedov, to A. I. Akhiyezer and A. S. Kom-
paneyets for discussing the results of this investigation.
There are 13 references, 12 of which are Soviet.
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technical Institute of the Academy of Sciences, UKrSSR)
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[shock adiabats in magnetohydrodynarics] Udarnaia

adiabata v magnitnoi gidrodinamike. Khar'lkov, Fiziko-
tekhn, in-t AN USSR, 1960, 25-34 p. (MIRA 17:2)
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TITLE: The Shock Adiabatic in Magnetic Hydrodynamics.

PERIODICAL: Ukrayins'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. 1, pp. 3 - 11

of a shock adiabatic within the limiting conditions of low-intensity shock waves,
as well as of the "almost parallel" and "almost perpendicular" shock waves of an
arbitrary intensity. The authors state that in the case of low-intensity shock
waves, the inequalities (4) and (5) follow from the limiting conditions and Tsemp-
len's [ABSTRACTOR'S NOTE: The name Tsemplen is given as it appears in the Ukrain-
ian transliteration] theory (see Refs. 10, 8, 11, 12). The inequalities (4) and
(5) mean that the low-intensity shock waves are always evolutionary, i.e., resist-
ant to splitting. As to that shock wave, which in the limiting case A,o —+ 0 turns
into an "al'fvenovs'ka" [ABSTRACTOR'S NOTE: the word "al'fvenovs'ka" ic given in
the Ukrainian transliteration, since no English equivalent could be found] shock
wave it may be said that it is always non-evolutionary. Such a shock should not
be confused with an "al'fvenovs'kyy" discontinuity, in which A p=0 and the magretic

Card 1/;/

TEXT: The aim of this paper is the investigation of the evolutionary parts X
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fvenovs'kyy" discontinuity is always evolutiopary (Ref. 5). The fr:inwing two
types of shock waves are possible in the case when in front of the shock wave th
magnetic field is directed along the normal toward the surface of the di:scoatindiy
(Ref. 6): 1) the "sonic" shock wave, in which Hp, = 0, 2) a particular shoc:
wave, in which Hp,.# O (Ref. 10). On the sonic shock wave, the correlations b«
tween the jumps of the magneto-hydrodynamic values are such as they appear in ‘uc
absence of the magnetic field. The presence of a normal magnetic field, however,
narrows the evolution zone (Ref. 5). In the plane ’gle"'ex) the sonic shoeck wave
is represented by the line abcg in Figure 1, and by the line fg in Figure 3. {The
Figures 1,2 correspond to the case Vix> cj, the Figures 3,4 - to the case VL{<°1)'
The continuous line corresponds to the evolutionary part of the adiabatic, the in-
terrupted or dotted line to the non-evolutionary one. (In'Figs. 1, 32, 5 the
evolution zones are shaded. They are limited by the lines given by A.I. Akhiyezen
H.Ya. Lyubarskyy and R.V. Polovyn, (Ref. 5): vi=u t ; vy =V} v, = ugt;
v2 = Vox. In the plane (-’, p2),"the sonic shock adlabatic is depicteg in Figure
2 gy the line abfg, in Figure 4 by the line fg. In Figure 1, the particular
shock wave adiabatic lies between the infinitely close lines cd and ef, in Figure
3 :between the lines bed and de. The particular shock adiabatic is represented by
the line ef in Figure 2, and by the line cd in Figure 4. It should be noted that

Card 2/'Zf

field turns around the normal at a certain angle not changing its value. The "all &>(/
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tr.¢ particular shock wave lies on the~border of the evolution zone and is non-
~eyolutionary. 1f the inequalities (10) are accomplished,»the sonic shock adia-
patic changes in the sections abc and g (Fig. 1) jnfinitely little as compared

to the case Hyo = 0. The particular shock adiabatic splits into two branches:

the non-evolut{onary;branch cd and the evolutionary one ef (Fig. 1). Thus, in
Figure 1, the Bolow" adiabatic which corresponds to a Slow magneto-sonic shock
wave (Ref. 5) is represented by a continpous line ab, the "quick” adiabatic by
the continuous line efg. In the plane Qaa» p,) (Fig. 2} the slow adiabatic is
represented by the line ab, the quick one by %he 1ine efg. In the case when the
inequalities (15) are accomplished, the shock adiabatic in the plane (vyx. V <) \X
is shown in Figure 3. The quick adiabatic 1s depicted by the line fg, thé i%ow
one by the line cd. Figure 4 shows the same shock adiabatic in the plane (., D
Tt should be pointed out that at |H | < | Hxl, the quick adiabatic in the giane
(i » 92) 1ies higher than the slow ohe. This means that in the quick shock wave
dp%ore iptense heating takes place than in the slow one. In other words; in this
case the iquick shock wave proves L t from the thermodynamic
point of view since the energy i . In the case when the
inequalities (17) are accomplished, the shoc abatic is represented in Figure
5 [plane (Vixs Vv )] and in Figure 6 [plane (%2, pa)]. The quick adiabatic 1s
represented by the line cd, the slow one py the line ab. It should be pointed out
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that in this case the quick shock adiabatic is located lower than the slow one.
The difference in the mutual location of the quick and slow shock adiabaties in

the instances (10), (15) and (17) may be explained in the following way. A tra~ - '
ition of the kinetic energy ﬁl Vix into the magnetic energy HS and thermal ‘»>’\
. e T

energy ;ipz takes place. The high quantity of the energy transmitted correspwoi--
to the quick shock wave. In cases (10) and (15) the magnetic energy practicali-
does not change. In the case (17), the magnetic energy 1s subject to a consider-
able change. In quick shock waves of a high intensity ( §>l) the presence of the
magnetic field is unimportant (Refs 2 and 13). In pariisular, the largest com-
ssion which may be reached in a shock wave, equals four (for ideal gas with
The intensity of the slow shock wave cannot be ac high as desired, There-
fo; B2 %1, there exists only one shock adiabatic (Refs 2 and 8) which is a
quich one.” It is pointed out that in all four cases investigated the graph of the
shock adiabatic in the plane (7 , p2) was convex. In closing, the authors express
thelr sincere appreciation to 20.1. Akhiyezer and G.Ya. Lyubars'kyy for useful
advices. There are 6 figures and 14 references: 10 Soviet, 2 English and 2 Ger-
man.
ASSOCIATION: Fizyko-Tekhnichnyy instytut AN URSR (Physico-Technical Institute, AS

Card'4/6/ UkrSSR).
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TITLE: Motion of a Piston in a Conducting Medium

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, )
Vol. 38, No. 5, PP- 1544 - 1555 &

TEXT: Different special cases of the motion of a magnetohydrodynamic

medium under the action of an ideally conducting piston moving in the

medium with constant velocity were theoretically investigated by

__Bazer, G. Ya. Iilubarakix, R. V. Polovin, 1. A. Akhiyezer, and G. 8. ~
Golitgyn. The author of the present papei considers a piston moving
with an arbitrary constant velocity in an arbitrarily directed magnetic
field. The different forms of the resulting waves are described. The au-
thor limits his theoretical investigation to the most interesting case ,
where the magnetic field, the velocity of the piston, and the normal to L)<
the surface of the piaton are coplanar. The resulting waves are shown
in a Fig. The individual wave forms are separately analyzed theoreti-
cally. First, the propagating waves and the special cases of the slow
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and fast waves are treated, and then the shock waves are dealt with

(1) the 180° Alfvén discontinuity; 2) the fast; and 3) the slow shock

wave). Then, the cases of one rarefaction wave (1) slow wave; 2) slow

wave with cavities; 3) fast rarefaction wavej and 4) fast rarefaction

wave with Alfvén discontinuity) and of one shock wave (slow, fast; and

fast shock waves with Alfvén discontinuit ) are treated. The cases of )
two rarefaction waves and two shock wavesjare treated in an analogous D<:
manner. Finally, special cases of the combination of shock wave + rare-
fection wave are studied, and an expression for the resistance to the

motion of the piston is derived. The results of the extensive investiga-
tions are summarized as follows: If the transverse component of the
velocity of the piston exceeds the velocity of sound in the undisturbed
medium, a magnetic field is generated. In this case, the magnetic pres-

sure becomes comparable to the hydrostatic pressure. At supersconic
velocities, a vacuum is created between the piston and the medium (cavi-
tation). In comparison with ordinary hydrodynamics, there occur here
additional cavitations when the piston moves perpendicular to its sur-

face normal with supersonic velocity, and also when the piston advances

and the angle between its velocity vector and the normal to its surface

card 2/3
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AUTHOR: Polovin, R. V.
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TITLE: Theory of Simple Magneto-hydrodynamical Waves
PERIODICAL: Zhurnal eksperimental 'noy 1 teoreticheskoy fiziki, 1960, /é)</

Vol. 39, No. 2(8), pp. 463 - 470

TEXT: In the present paper, the Riemann invariants for simple magneto-
hydrodynamical waves are calculated. By simple waves those solutions of
the magneto-hydrodynamical equations are understood which have the form
of a travelling wave uizfi(xiyt), i=1,2...n. The u; denote the totality

of all magneto-hydrodynamical quantities. The author limits himself to
plane one-dimensional waves propagating in the x-direction. For an ideal
conducting non-viscous medium; n = 7. For a simple magneto-hydrodynamical
wave, all u, are functions of a magneto—hydrodynamical quantity, €.8-,

Q; which in turn depends on the coordinates and the time. On account of
v = V(g), the wave profile is distorted during the propagation and can
form a shock wave. (Condensations and rarefactions occur). If a piston
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wave., The four Riemann invariants occurring in the case treated here are
written down. Calculations are made for two special caseg: ggopagation ot

fast waves for U1<g c, and of slow waves for U14@ s (U = H/Y47g, the

Alfven velocity). From the formulas derived by the author, the solutions L//X<
of problems of magneto-hydrodynamical piston and the out-flow of a
magneto-hydrodynamical medium in vacuum can be solved. The author thanks

A. I. Akhiyezer and G. Ya. Lyubarskiy for discussions. A. G. Kulikovskiy

is mentioned. There are 2 figures and 9 references: 6 Soviet, 2 US; and

1 Belgian.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR (Institute
of Physics and Technology of the Academy of Sciences, USSR)

SUBMITTED: March 23, 1960

Card 3/3

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0"



8376L
5/056/60,/039,/003/016/045
9. 7600 Béoa,/z/aosé /
2E. 23/
ALUTHOR: Polovin,; R. V.
Q,\
?ITLE: The Outflow of_Plasma‘in Vacuum in the Presence of a

Magnetic Field?A

PERIODICAL: Zzhurnal eksperimental’noy 1 teoreticheskoy fiziki, 1960,
Vol. 39, No. 3 (9)3 pP- 657-661

possessing infinite conductivity fills the half-space X y0 at the
instant t = O. The state of the plasma is described by the pressure Piqy
the density ¢4, and the components Hy. H, of the magnetic field
(Hx:>0, H1y->0; Hy, = 0). The vacuum has a constant magnetic field with

PEXT: The author studied the following problem: a plasma at rest H///

the components Hy, HOy’ and a constant electric field EOz,é:HOy‘ Since

the boundary conditions are not fulfilled at the discontinuity, it
splits into several waves. A fast wave will propagate in the plasma

Id

(shock wave or propagating wave) along with an Alfven discontinuity and
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a slow wave, while an electromagnetic wave will propagate in the vacuum.
The author wanted to determine the characteristic of these waves, their
amplitudes; and the velocity of the plasma at the boundary with the
vacuum., For Hy = 0 this problem has already been solved by S. G.
Golitsyn (Ref. 4). The boundary conditions (plasma - vacuum) are written

down: p = 0 {Hys = 0, {EZ} - 0 (1). If the plasma velocity is assumed

to be nonrelativistic, the jump of the magnetic field in the electro-
magnetic wave remains smaller than its strength. Hence, only the first V{//
+wo conditions of (1) need be fulfilled when solving the problem . The
following relations are written down for the amplitude of the fast and

the slow wave: Pq + Ap+ OL.P = 0 (2), Hyy + g TAY: DBy

= Hoy (3). O, Lo &y denote the jumps of the magnetic—hydrodynamic

quantities of the fast and glow wave and of the Alfvén discontinuity.
The differential equation is integrated in order to determine the
relationship between A+Hy and O,p, 88 well as A_Hy and AO.P:

card 2/4

APPROVED :
FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0"



"APPR :
"APPROVED FOR RELEASE: 06/15/2000  CIA-RDP86-00513R001341830001-0

. 8376L
rhe Outflow of Plasma in Vacuum in the 5/056/60/059/003/016/045
presence of a lagnetic Field B004 /1060

da, far = aa, - 1)/ 0 (e} - 1) (@) 7 - % /0% = axyp/Bys
c(r) = const.r (r - 1)/27; T - H/V4ng; 8= /(2 - 1) 94 = U§/°23

U:‘: = {Uz + 02 1 KUQ + 02)-2 - 4c2Ui]1/2}1/2/\‘? . y is the exponent of

Poissont's adiabatic curve, ¢ is the sound velocity, r the dimensionless
pressure. The upper signs refer to the fast wave, the jower ones to the

slow wave. BEquations (5) - (8) are obtained for the jumps £¥yx, C%vy’
& v, Agvy of the velocity, equation (14) for vy and Vy if there is no
11fvén discontinuity, and equation (15) if there is one. The electric
field at the boundary plasme - vacuum is determined by

E, = vny - vay (16). The smplitude OE, of the electromagnetic wave
irradiated into the vacuum can be calculated from (16). For the case of
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thus simplified are derived and
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AUTHOR: Polovin, R. V.
D I

TITLE: Motion of Shock Waves Along s Magnetic Field

PERIODICAL: Zhurnal eksperimental'noy i tecreticheskoy fiziki, 1960,
Vol. 39, No. 4(10), pp. 1005-1007

TEXT: Since unilateral propagation of two shock waves, a fast one and a
slow one, is possible in magnetohydrodynamics t is of interest to study

the jumps of the magnetohydrodynamic quantities of two successive shock
weves. The present paper is intended to make a contribution to this

protlem. Such waves are produced, for example, by a conducting piston

moving within a magnetohydrodynamic medium along the magnetic lines of

force, This case is considered in the present paper. The following ,)K:
assumptions are made: The semispace x>0 is filled with an ideally con-
ducting medium, and is placed in the field H (By:HZ=O)u At the instant

t = 0, the medium is at rest, is characterized by fo and Py and

described by the equation of etate of ar ideal ges with V- 5/%. an

Cardﬁﬁ#Q\
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jdeally conducting piston lies in the plane x = 0; at t = 0, this piston

starts moving along the x-axis with a constant velocity u. The thrse

possible cases of this problem are then studied: 1)(0¢u<u-} the fust

shock wave has an infinitely small amplituds; and the slow shock wave

behaves as if there were no magnetic field. Pormulas are given for the /
velocity of the slow shock wave and for the jumps of demnsity; pressure,

and velecity. 2){(u_< u <u,); the propagating shock wave is similar to J}(
that observed in the absence of the magnetic field. However, this wave is
split, so that two shock waves with infinitely similar velocities zre

produced: D_ = D_ = 2u/3 + V4u2/9 + ci . Between the two waves there exists
a transverse field lying in the y-direction, which may be described by
2 2 2 2 2 2 2
= - - - i 1 avrc
H1y/4ny - 2(D+ on)(4on D” 500)/3D+= The subsceript 1 refers to

the spacing between the two shock waves. The jumps of ihe ciher quantiii-:
are given by

2,2 2 2 s 2 2 2 2
Y1/?o = D+/ch* p1=p°+?o(D+'~ on)\)co =D, - on)/ion ’
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Motion of Shock Waves hloup u Y..» 7 Fi?d  §/056/60/039/004/019/048
B006/B063
0./1. = U2 /D (D -u) = p_(1+5uD /3c2) d v = (1)2-112 )/D
2004 7 Tox! TN 7 Pp = Pg + o’? + % + ex/l7a?
A-vx =u- A?vxs

The behavior of these quantities is shown in Figs. 1 and 2. 3) u¢<'u. The

fast wave hehaves as if there were no magnetic field, and the following
. 2 \L,..2 21

relgtions hold: 2ﬁ,= 2u/3 \4u /9 g Fl/?o = D+(D+»u), P,

= pc(1 + 53D+/500), A+vx = u, The slow wave has an infinitely small

amplitude. The author believes that the filamentary nebulae observable in

the Galaxy are similar to an instantaneous photograph of all splitting g
magnetohydrodynamic shock waves., 4. I. Akhiyezer, G. Ja. Lyubarskiy, and

K. D. Sinel'nikov are thanked for discussions. There are 2 figures and
5 Soviet references.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Institute of Physics and Technology of the Academy of Sciences,
Ukrainskaya SSR)
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AUTHOR: Polovin, R. V.

L ~mane g ] ;
TITLE: Shock Waves in Magnetohydrodynamics'

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol. 72, No. 1,
pp. 33 = 52

TEXT: The present survey covers a number of theoretical studies dealing
with magnetohydrodynamic shock waves. By way of introduction, plane ele-
mentary waves are discussed in greater detail (Refs. 19~29). The special
pert played by these waves in magnetohydrodynamics ig related to the
fsct that, in the absence of discontinuities, only they can border the
region of steady flow. Discontinuities arise in an elementary wave in
the region of compression following a distortion of their flow chart
(Refs. 18,30,31). All possible kinds of magnetohydrodynamic discontinui-
ties have been classified by S. I. Syrovatskiy (Refs. 32,33). 1t is &
wolloknown fact (Refs. 34,35) that Tsemplen's law holds in ordinary
hydrodynamics when condition (3,1) is observed. In Ref. 18, this law has
been proved only for vertical shock waves with small amplitudes. It also

Card 1/2

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001341830001-0"

', :t';&!
MR




"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0

YL N R i e T R e KT SR e R SR S T

i

[
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holds, however, for any wave intensity and any direction of the magnetic
field (Refa. 36-58). The conditions for the ability of building up dis-
continuities are treated in Refs. 19,33a-35,39-44. The author describes
a method of demonstrating that contact-, tangential-, and Alfven dis-
continuities are evolutional. Important conclusions are derived from
the conditions of the building-up ability (Refs. 14,38,43,46~53). It is
found that magnetohydrodynamic waves represent one of the mechanisms of
formation of interstellar magnetic fields. The following problems are
further treated: the adiabatic shock curve -~ Figs.3-4 (Refs. 14,20,31,
36,38,46,47,53-57); the piston problem - Figs.5-7 (Refs. 29,38,58-61);
digintegration of discontinuity - Fig.8 (Refs. 19,30,32,34,45,47,62-66).
Mention is made of A. G. Kulikovskiy, S. I. Syrovatskiy, L. D. Landau,
_Xg. M. Lifshits, S. A. Kaplan, K. P. Stanyukovich, I. M. Gel'fand,

K. 1. Babenko, G. S. Golitsyn, N. Ye. Kochin, and T. F. Volkov. There
are 8 figures and 67 referencea: 42 Soviet. -
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AO01/A101
6. 1410 /
AUTHOR: Polovin, R.V. (Knhar'kov)
TITLE: On conditions which magnetohydrodynamical streams must satisfy to be

"evolutional"
PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 6, 1961,

3-17

TEXT s The author has two purposes:
on the possible types of continuous magnetohydrodyn
tion of their evolvability, and 2) to determine the evolvabill
skew magnetohydrodynamical waves adjoint at the vertex of a streamlined angl
Investigating these streams the author makes use of the conservation laws: for

mass, momentum, energy, and continuity laws for the transverse component of elec-l//P/
tric fleld and longitudinal component of magnetic field. Two possible extreme

cases are considered: 1) Reynolds magnetic number 1is large and Joule dissipation

can be neglected; in this case the following types of streams without passing
through the characteristic phase velocity are possible: "siow" stream, "sub-Alf-
vén" stream, "trans-Alfvén" stream, and "rast" stream. 2) Reynolds magnetic num-

Card 1/3
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1) to investigate restrictions imposed
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originate if the conductivity of the streamlined vwall were finite, When the
magnetic field is parallel to the wall surface, two cases are possible in ‘wo-
dimensional- streamlining: 1) magnetic field 1s parallel to an edge of the stream.
lined angle, and 2) magnetic field is parallel to the velocity vector, 1In the

first -ase only shock waves of "weak" family are Possible; 1in the second case

one of the three additional conditions should be satisfied, which are Ggescribed,

The following Soviet-bloc bersonalities are mentioned; Pavlov, Chekmarev, Ko-
losnitsyn. The author thanks A1, Akhiyezer and L.I. Sedov for valuable dis.
cussions. There are 18 references, 11 of which are Soviet-bloc. L/*/

SUBMITTED:  June 30, 1961
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AUTHOR: Polovin, R.V.
D !
TITLE: On magnetohydrodynamic characteristics

PERIODICAL: Ukrayins'kfly fizychnyy zhurnal, V. 6, no. 6, 1961,
614 - 617

TEXT: IQ is shown that the lines which bound the various regions
of hyperbolicity of the magnetohydrodynamic equations are the
graphs of the phase, and group velocty of the magnetoacoustic wa-
ves. The system of mag.etohydrodynamic equations is hjperbolic if
the fluid velocity v varies in the interval

cUA

T <~ v < min(c, UA) (1) V/
c” + T

or max(ec, UA) << v, (2)

where ¢ is the velocity of sound and U, = B/V&sp is the Alfvén ve-
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leity. Various authors have investigated the regions of hyperboli-
city for different directions of magnetic field. The regions of
exifptence of the characteristics which orginate at the points of
the flow contour, are shown in Fig. 2. The fluid velo§ty is repre-
sented by the poi\t with polar coordinates v, 8. The letter H de-
notes the presence of a characteristic directed dow’tream, and B

- upstream. The positive Pign denotes a fast magnetoacoustic wave,
and the ne ive - a slow one. The line 1-3-2 representqgthe group -
velocity of a slow magnetoacoustic wave in polar coordinates; the /
line @-4-2 represents their phase velocity. The line 5-6-7 repre-
sents the phase vdocity of fast maghetoacoustic waves, and the li-
ne 7-8-5-9-10 represents their group velocity. It is noted that

the fast characteristics are possible only with sufficiently fast
fluid velocities, whereas the slow ones - for any slow Qaves. The
foregoing argument is proved as follows. A magnetohydrodynamic
disturbance is considered which originates from a point source. The
phase velocity of the magnetoacoustic wave is expressed by

Ui + 2+ \/(Ui + 02)2 - 402U2 cos 8
. 2 .

cara 2/4 '+(®) =
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The graphs of the function V+(®) in polar coordinétea‘is celled

phase polar. From the phase polar, a curve called the group polar:
is obtained. By means of the group polar it is possible to deter-
mine the wave front. As an example, the disturbances are conside-
red which leave a plane shock-wave at any angle with the normal.
The characteristic is a wave front which travels from a point sour-
ce which has the velocity v of the fluid. The characteristic can
be found geometrically, by constructing the envelope of the group
polars whose centers are at the points v.t (where t varies from -
zero to infinity). If the characteristic makes a sharp angle with
the velocity vector, it is directed downstream; otherwise it is V*/'
directed upstream. There are 2 figures and 11 references: 5 So-
viet-bloc and 6 non-Soviet-bloc. The 4 most recent references to
the English-language publications read as follows: Y. Kato, T.
Taniuti, Prog. Theor. Phys., 21, 606, 1959; J.E. McCune, E.L. Res-
ler, J. Aero/Space Sci., 27, 493, 1960; M.J. Lighthill, Phil. Trens
Roy. Soc., 252 A, 397, 1960; J. Bazer, O. Fleishman, Phys. Fluids.,

2, 366, 1959.

Card 3/4

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0

! LY B IR I R S I T B R S I e R A e P
7. CEvE # -3 s I PN R e

[ =13

3032
: 5/18?/61/0067b05/005/019
On magnetohydrodynamic ... D274/D303

i i i . iv (Phy-
OCIATION: TFizyko-tekhnichnyy instytut AN URSR m. Kharkiv (
ASB0 sic%technical Institute AS UkrSSR, Kharkhiv)

SUBMITTED: February 20, 1961

Fig. 2. - . B /

Card 4/4

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0

I R R SN S R G LR G o | B ST S IR LR TSR S e et by

3, %600 (:-WS) o ) 21539
10.8000

- RY:2)20 (oygue2,1502)

. AUTHORS 1 Demutskiy, V. P. and Polovin, R. V.
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TITLE: ~ Impact ionization and detonation in magnetohydrodynamics
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 4, 1961, 419-427

TEXT: An astrophysical study has been made of the methods of impact
ionization and detonation applied to the motion of a conducting body in a
magnetohydrodynamic medium with any direction of the magnetic field, The
; @nergy of ionization has been taken into account. Reference is made to
! 7 : papers by E. Larish, I. Shekhtman, G. A. Lyubimov, and A. G. Kulikovskiy.
i . i The medium is considered to be a piston moving at a constant velocity .
- i The velocity of the piston and the Alfvén velocity U =a ﬂ]YZEa are assumed
; to be much smaller than the sonic velocity ¢, and the reaction energy
| referred to zero temperature to be much lower than the square of sonic
velocity., The magnetic field, the velocity of the piston, and the normal
cnto its surface lie in one plane, i.e., the xy plane. When the shock
wave of jonization propagates through a non-conductive medium, an electro-
magnetic wave runs in front of the ionization wave. But such a wave does

Card 1/9
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not exist if the medium has been ionized from the very outset, and if the
degree of ionization in the shook wave is enhanced. This case is the

L subject of the present paper. The tangential eleotric and the normal

! nagnetic field remain constant.

- ;12 - — - ..:-Q_.___-—-——A
{p—.-———-“"vt"—»—t;-,%;:o, 2)
2 2
14 (ve— )2 v VH VH:Hywy }_
{:f_l"' - 2 +—2!_+ 4:'—" Anoe—C ) T &)
ve — O vy H.H, __ e
| et @
o (Hyy— U= H)=0, )
{H) =0, '~ L 6___

hold, where V = 1/Q ig the specific volume, and ¥V the velocity of the
medium. The x-axis is perpendicular to the discontinuity surface, and the
coordinate system is such that Hz = 0, vzl= 0. p denotes the pressure,

' ! and f‘the‘coefficient of the Poisson adiabatic line which, for the sake
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of simplicity, is assumed to be equal on either side of the discontinuity
surface. g is the amount of energy released on this surface. The detona-
tion corresponds to q> 0, and the ionization to q< 0. A detonation or
jonization exists only if the jonization or the detonation wave has a
steady structure. In this way, Ya. B. Zel'dovich proved the existence of
a wave without previous compression. The conditions for the development
of a magnetohydrodynamio detonation or ionization wave of low intensity
reads § > Uy, (7) and v, - 5} é'U2+ (8), where { is the propagation

velocity of The discontinuity, Ux the normal component of the velocity of

the medium, U and U the velocities of the fast and the slow m;gne;o-

- 2 2, 2,2 , 2.291/2:1/2
. hydrodynamic wave, respectively: U = {07+e —IZUZ+°Y%,'4C Uij - .
; The indices 1 and 2 refer to the region behind and in front of the dis-
continuity, respectively. The signs + and - are to be used for fast and
) slow waves, respectively. The fast and the slow detonation wave
? correspond to the two propagation velocities of slight disturbances. If
' the velocity of the detonation wave relative to the reaction products is

Card 3/9
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equal to or smaller than the propagation velocity of small disturbances,
i one has a detonation in the "Chapman-Jouguet" point (equality sign in
¢+ (8)) and a "supercompressed" detonation, respectively (inequality in (8)).
? The conditions for the development of such waves limit the number of waves
moving simultaneously in one direction. . If a detonation in the
Chapman-Jouguet point occurs on a fast wave, the detonation wave will be
followed by a fast similarity-type wave, and the latter, in turn, will be
- followed by an Alfvén discontinuity; finally, there is a slow shock wave
| or a slow similarity-type wave. When a n"gupercompressed” detonation
takes place on the fast shock wave, it may be followed by an Alfvén
discontinuity and, subsequently, a slow shock wave or a similarity-type
wave. If a “supercompressed" detonation occurs on a slow wave, a fast
shock wave or a fast similarity-type wave will appear first, then an
Alfvén discontinuity and, finally, a slow wave of the "supercompressed’
detonation. Analogous results are obtained for the shock wave of the
jonization q €<0. Chapman-Jouguet waves, however, are impossible in this
case. For a fast detonation wave in the Chapman-Jouguet point, it follows
from the boundary conditions and (8) for the discontinuity of the
! ; specific volume that 'A% 1 —ﬁF:————(l___L  =TT
. — /=), (15)

= —-—l—lql
A2 e 1+1
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" The jumps of velocity Afﬁ’in the detonation wave were determined from (9)

1o and (10). =11q] '
SR R e 1—-1 (12 —1)1q]
- <— .0 ‘/2 1+1 Iq‘( €1 ‘/ 2 ) an
- ——
and . V,‘f — 2/ S a—nlal o

: r
hold for "auperoompressed" detonationa on fast Pnd slow waves,
respectively. Inequality. (7) is automatically satisfied for detonation
waves. The "supercompressed" detonation changes automatically .into a
Chapman-Jouguet detonation. .(8) is automatically valid for impact

15

“jonization. Then, one obtains. 4y 1 1—1
N2 —&y o
: U 2 it ‘
and g <— 1)/ Tl (20)

ey for fast and slow ionization waves, respectively. Figs. 1,3,4 show the
various possible types of magnetohydrodynamic waves corresponding to
detonation or ionization shock waves. 1In these figures, the longitudinal
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3
i
o
Wi component u_ of the piston velocity is plo'tted ‘on the abscissa, and the
| : - .
; ‘transverae component “y on the ordinate. The letters [I, ﬂ.o’ M, ¥, P, and
¢

A L in this order indicate a "gupercompressed” detonation, a detonation in

. the Chepmap-Jouguet point, the shock wave of ionization, the shock wave,
! the expansion wave, and the Alfvén discontinuity. The plus and the minus
i sign refer to a fast and a slow wave, respectively. Formulas for the

boundary lines between the individual regions are finally presented:

Cnen ArP, L3V AFAYS ATAP —

! Us(uy—2Uy)u 2(1—Dlal __
u, -+ 2 ’Zc* L—!—‘/ Syl =0; (21)

AMHHH Z:P*, A0 HY ,
R Uglyus . =DUU, (3+2)
yr— ) - =

" awnuu JEPYA, ,J"A, H"'Al _ " , L

o ()

- U v .. ) ..
p(1-72) CG20-Dg=2—1u]
u, -2 el e - 4c2 .

20 ., (23)

.

4

|

;,
L

¥

!

!

§
-
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+U'(ul“2ul)"' _..__._0; o ()

uy

‘ am'n;M A H"’l' 7

)
Aunnm A", A”"
Nr' . ' o i .u'

AMHMKH . P“.do YAy -

1
- Uelye Vzwm—n UU:‘;;”“-—_-O;V @n

-aunwn PTA47, Y+ALy R o _ \{ .
ZllG =1 , UsUpse 1)U.u
u,— U'"l 2U ‘/2“?!(1 ) 4= oz"‘- — e 2¥ .0, (28) \
fhere are 4 figures and 16 references: 15 Soviet-bloc and 1 non-Soviet-

bloc. The reference to the English-language publication reads as follows:
t.I.Sedov, Rev.Mod.Phys., 30, 1077, 1959.
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ASSOCIATION: Fiziko-tekhnicheskiy instit=:i AN USSR (Institute of Physics
and Technology of the AS UkrSSR). Khar'kovskiy .
gosudarstvennyy universitet (Khar'kov State University)

' GUBMITTED: June 29, 1960

uo L
! PR N +
' Legend to Fig. 11 Possible modes of A,P 4P P
detonation on a fast wave. Letters - ) : 2y
‘ in Figs. 1, 3, 4 explained above. zgp?' s
’ APAY ,
P ‘ + ot
e ) B R T
I Ioal ,ZIOI‘J 'aq-.y %y
0
. \.\ ; yl
+
N M A ’.11 :
P . - ﬂgp dp

y : ﬁ?ﬂﬁf'
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HOR: Polovin,. R. V. N
TITLE: Criteriaof instability and intensification

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 31, no. 10, 1961, 1220-1230

TEXT: General criteria of absolute and convective ingtabilities, as well
as criteria of intensification and imperviousness have been studied. The
difference between absolute and convective instabilities has beer defined
by L. D. Landau and Ye. M. Lifshits (Mekhanika sploshnykh sred (Mechanics
of continuous media), Gostekhizdat, M.), and that between intensification
and imperviousness has been defined by P. A. Sturrock (Ref. 2: Phys. Rev.
112, 1488, 1959; Ref. 5: Phys. Rev., 117, 1426. 1960). Sturrock has
shown that a study of stability and intensification leads to tne theory

of conformal representations. A general gualitative study of ins-abilaty
and intensification has been made by the author. The criteria cbiaired
are more exact than Sturrock's. The stability of plasma against small
disturbances is examined on the assumption that they depend on coordinates
and time in the form elkx-um;. The relationship between  and k i3 given f
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R

by the dispersion equation F(w,kj}) = 0. A is a parameter charact«=rizing
the system. F is a polynomial in g, k, and X with real co=fficientz.

Dispereion curves are grapnically shown in Fig. 3. Criteris oo a iute
and convective instabilities, as well as of intensificaziar =zn7 = vi.-
ousness are discussed. In the author's opinion, the proof: I 3 by
Sturrock for these criteria are insufficient, as he did rot .. ... Lng

account the positions of the singular points of the dispers_on wruaticu,

which are able to change the character of instability. New proonfs are
presanted for these oriteria. The character of the singuler pcinig of

the dispersion equation is examined. It is shown that the case 1ilustiratwed
in Fig. 1a corresponds to an absolute instability, while tha: of Fig. 1b
correeponds to & convective instability. The motion of ar «l-:t: . bheanm
in crossed electric and magnetic fields in a slowing-down syst:. is
finally exsmined. For v0)>s (vo being the electron velcecity. . ‘rne

velocity of eleotromagnetic waves in the slowing-down system) the eleciron
beam has a convective instability, and oscillations are intensiiied. If
vo<:n, the beam will be stable. and oscillations will not be intensified.

A region of absolute insvability is missing. V. 1. Kurilkc an: J‘
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V. D. Shapiro are mentioned. A. I. Akhiyezer, B. Ya. Levin,

G. Ya. Lyubarskiy, N. N. Meyman, and Ya. B. Faynberg are thanked for
advice and discussions. There are 5 figures and 8 references: 3 Soviet
and 5 non-Soviet. The most important reference to the English-language
publication reads as followss ®. Druaumond et al., Bull. Am. Phys. Soc.,

2y 411, 1958,

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physico-
technical Institute, AS UkrSSR, Khar'kov)

SUEMITTED: January 27, 1961
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AUTHORS s Akhiyezer, A. I., Lyubarskiy, G. Ya.,'Polovin, R. V.

TITLE:_ Stability conditions of the electron distribution function in
: the plasma

PERIODICAL: Zhurnal ekaperimental'noy i teoreticheskoy fiziki, v. 40,
no. 3, 1961, 963-969

TEXT: The authors deal with the problem of the stability of the electron
- distribution function toward plasma oscillations. The behavior of these
- functions at t—w (t-time) is determined by special points of their
- Laplace transforms ?p and fp with respect to time (p = i, ¢ - complex

. oscillation frequency). In the free plasma ¢ and £ are connected by
’ fp(u) - (p+i}<u)—1{g(u)+ikem—1(ppf;(u)_} (1) where u is the projection of the
electron velocity on the wave vector ?; fo(u) the initial function of the

distribution of u, and g the initial value of f(u,t). The necessary and
sufficient condition for the stability of the distribution function Fo(v)

Card _1/7
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is given by the vanishing of the roots of
T o0 ,
fofu)da  ja i
G(S)ES - = s=7 . (3)
3

—o0

V(QO plasma frequency) in the upper semiplane's at an arbitrary value

k(?) 0). The criterion for the stability of the distribution function

£ _(u) has the form © () du , . : ’ : .

°  Ja=E <0 f@)=0, Fw)>o. () |
. -0 I -

from which it follows that a distribution function having only one maximum

is stable. This stability condition was observed by P. L. Auer (Ref.7:

Phys.Rev.Lett.,1,411,1958). 1If the distribution function has two maxima,

the function will not be stable. 4 further condition is that any

-spherically symmetrical distribution function Fo(lvl) which is nowhere v

rm—— e ———— e

'+ vanishing is stable. Since - folu) = SF,, (v)dv, =2"~'§ F, (;‘ L U'J.) vidvy . - (A) W

4

holds, where v, is the velocity component of the electron which is

: Card 2/7
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_'f-jerpendieular to K, £ (u) - -2TuF (’ [) is obtained. Henoe (3) takes on the
"-‘fom - _
0wty

J"fjr'rém“--hmn, . AT w—

203isFy (|8]). = —
0

-0 - Keae n

'.;_;:_lfollows. The etability condition leads to the fulflllment of the in-
._—'equality: - fF ([ ul)au 0. If g(E) is the Fourier component of the

.Q}tfunction f'(u) - j g(j)eifu-df it can be represented in form
";U .4 . w .

A L
gE) = oSwe—E')v(s'm'

1

R

9 = { emrds

ot g T e £ gy L e oA
- ta vt -
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-4f the distribution function is stable. Here o(l) is an arbitrary con-
:/tinuous non-decreasing limited function. A certain stable distribution

- funotion ocorresponds to each of these functions. Representation (10) was
~obtained by A. I. Achizer, G. Ya. Lyubarskiy (Ref.3: Tr.fiz.otd.fiz.-mat.
f-ta KhGU,6,13). With a sufficient_length of the plasma wave and a
sufficiently strong magnetic field H the dispersion equation has the

?O]{loving form: 1__.mﬁt:osie °S° f;(u)du+
A W—

X

~00

' olsintg © . ' L o
+ g L( W=oTe; ~ m—e—a, ) h@d=0 (2

.where } = |kcosd | and ¢ are the angles vetween ¥ and T and Wy = eH/mc the
-electronic gyrofrequency. In the following, o
g T 4 ‘ u—s+43 e —— .
”_‘_T_‘:)f;(u)du;—-;l‘;)—,- - (13)

, ._G”'(s)-S (;”’_‘2+’;::{eln

sy=|oy|/x . -
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is obtained. The necessary and sufficient condition of stability of the
distribution function fo(u) is given by the. fact that the roots of (13)

must not lie in the upper semiplane. If 8 is real, the real and the
imaginary part of the function G (s) is given by

e s - “w

de sinQ u—stay |
'Re Gy () = $°5' 8 "ou(’ﬁsu o S fo () In -u_—-s——-s::-ldu'

-0 (a)
-Im Gy (8) = = cos® Of'o(s) Pt S £, () du.
. H iy
In this case the distribution function is stable if for all values s for
which Im GH(e) = 0 the real part GH(s) is negative. An even distribution

function is stable if it has & single maximum (for n=0).

8 fo (u) du e cos0 | 2 4 [ro(u)] mz' (17)

u—3s mRk u—s du
[ ]

U-—3s
-0 -
is obtained for the dispersion equation for high-frequency plasma OK
oscillations where f (u) is the initial function of the electron distribu-
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-
tion and © the angle between k and ‘EQO. The stability condition of the

distribution function fa(u) is obtained in the form

© ’
fo(u)du E .
b s 0 (0) <O, (18

—c0
vhere u, are the roots of equation

f;(u,')+-{;’f,‘-’;-00308 :J:—w,‘)lduuo;' e<0, (b)

The authors thank XK. N. Stepanov and A. B. Kitsenko for valueble edvice
and assistance, L. D. Landau and M. A. Leontovich for discussion.

Ya. Faynberg and B. Ya. Levin are mentioned. There are 10 references:
6 Soviet-bloc and 4 non-Soviet-bloc. " Phe four references to BEnglish-
language publications read as follows: F.Berz.Proc.Phva.Soc.,369, 939,
1956; P. D. Noerdlinger. Phys.Rev.,118,879,1960; 0.Penrose.Phys.Fluids,
3,258,1960; P.L.Auer.Phys.Rev.Lett.,1,411,1958.
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AUTHORS: Polovin, R. V., Demutskiy, V. P.

TITLE: Magnetohydrodynamic combustion

.~ PERIODICAL:  Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,
no. 6, 1961, 1746 - 1754 .- '
TEXT: A study has been made of the effect of the mégnetic field upon the
' combustion process. The general laws of conservetion are valid slong with
the boundary conditions for the electromagnetic field:

{{vx— )1V =0, . M .
P+ (ve— 1PV + Hyl87) =0, 8) o
Vit — 1) + (vs— 0212 4-vp /2 +VH§/4:£—~VH,H‘,U‘,/4:! (ve— D)) =(g), : QL
. {(?1,-—-{) v‘,/V—-H,H,,/én) = {, (10) ,
; (Hxvll—(vx‘—'o Hy} =0, ' . (11) : -
' : Hy =0, : (12) :
cara 1/5 - T {H) o e
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where V = 1/?,{ is the propagation velocity of explosion waves in the lab-
oratory system; q is the energy 1iberated on the combustion surface. These !
"equations are not gufficient for the complete solution of the combustion !
process, since also the condition must e satisfled that the number of waves
starting on hoth sides of the combustion gyrface be equal to the number of !
,independent boundary conditons. On the basis of Pig. 1, the solution.is i .
discussed with respect 1o wglow", ngubsonic", "supersonic", and "fast' com- : an
_ pustions. In this connection, index 1 refers to the region in front of the’ B
explosion wave, while index 2 refers to the oné bvehind it. Index X denotes |
. the component of a given quantity in direction of the x-axis, the propiga- :
tion direction of explosion wyaves. The signs + and - denote fast and slow
waves, respectively- Furthermore, ’ { e

g, - (0F e £f? v AP -4 202 /2 (@), vhere T -1 /Taig-

50

o | ' 1/',91—-‘-1!2/ 4513

| From Eqs- (10), (11) Hy,~ Ty (19) is derived, where
- 1/92——Hi/ 4%3° B )

: j=y1v1x=§2v2x. The sign of H‘y js found not to change in any of the four

cerd 2/5 - . : e
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AUTHORSY _ Polovin, R. V., Cherkasova, K. P. '

. M-w_‘ . ‘. .‘

TITLEs: - " Disintegration of non-evolutional shook waves 1o

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 41,
. no. 1(7), 1961, 263 - 266 . . .

TEXT: Subject of the present work is a mathematical study of the ;
disintegration of a magne tohydrodynamical shock wave with & small density .
discontinuity. For the existence of a magnetohydrodynamical shock wave 1t
is not sufficient that the boundary conditions at:the discontinuity ;
. gurface are satisfied and that gntropy increasesj the so-called oonditions .
of evolution (the numbér of divergent waves must be equal to the number

of independent boundary conditions at the disoontinuity surface) must be
satisfied as well. Otherwise the problem of small perturbations of the

shock wave has no selution, which means that the initial shock wave . N
disintegratas. The theorem stating that the region of non-evolutionality ! e
coincides with those regions within which a primery shock wave might P2
disintegrate, has hitherto been verified for one particular case only !

: _ Card 1/6 o ) ‘
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- (shock-wave velocity is close to'the Alfvén velocity; # encloses a small
! . angle on both sides of the shock wave with the perpendicular to the )

" discontinuity surface). The present work furnishes proof for another
particular case: that of a shock wave witi a small jump of density. The
case of this wave being non-evolutional has already been investigated by

-J. Bazer and ¥. B. Ericson (Ref. 31 Astrophys. Je, 129, 758, 19593 Phys.
Fluids, 3, 631, 1960). Here, use is made of a rédsult obtained by - E -
G. Ye. Lyubarskiy and R. V. Polovin (Ref. 4: ZhETF, 33, 1291, 1958) who |
found the amplitudes of such waves as originate in the process of i
disintegration of the small discontinuity to be given by '

g2 AN U Ut '
Al _i__( U”L.IAP—(GP/()S)’AS]_ EA_H_! P_lé- HyADy' v UZAvs ] . !

o=k aRP T gE_wn & Uy = | RSP B
Bfuec" - e .' i : - ‘.|:' . .
U=V, U.=|wr ke R2N R= W +ep—aevi]™ - - s

)
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09, Os, Bv, and Aﬂy denote the jumps of. density, entropy, velocity and '
transverse magnetic'field, respectively;'c is the velooclty of sound;

.+ indicates fast and slow magnetoacoustic waves. For waves propagating

in the positive x-direction relative to the medium, £ is equal to +1,
whereas for, waves propagating in opposite direéction £ = =1, x is
perpendicular to the discontinuity.. The shock wave corresponds to

Ay') ¢>0, and the progressing wave to A§:)§ & 0. The, jumps of tHe’
magne tohydrodynamic quantities are interrelated by

Aoghp = eUyfp,  Auyjdp = — eH HU j4ns* (U — U ( 2)'
AHAp = ULH fi (U —U3).,  Bplbp=c*. :

Considering. the concrete case £ = -1, the following is obtained: T ¥

Ag')? -840, A&')g - A:(t+) - 0§+)9 = 0. This means that it is impossible,;

‘for a weak evolutional shock wave to disintegrate. In the following, the

¢
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case of a ncn-evolutional shock wave exhibiting a small AQ is exaﬁined.

The jumps of the magnetohydrodynamic quan
related by :

vy = —Uppi'de,  dp = [ai -+ (r— NUijae.

26123 ' e
$/056/61/041/001/018/021
" B102/B231 :

tities are in this case inter- . °

L AH, = —2 [l4 U —ef = (1= Wiy 8 A
Baiid = L 203, o | . : 27
: , ; T ; ‘
L Au, = =20 1 U:'—c:—'("“—})u:*é.? o (3). %’
; Aoy = =20 T 2 A K .
14
. ' . e ‘ ’30

The index 1 indicates that the region in
concerned. This primary shock wave may d

front of the ahock.wav.e' is
isintegrate into seven waves:

three of them propagating to the right, three to the left (fast
magnetoacoustie wave, Alfvén discontinuity, slow magnetoacoustic wave),

and the discontinuity establishing contac
to the medium. For the Alfvén discontinu

i__ Card 4/6

LIRS B T

APPROVED FOR RELEASE: 06/15/2000

t between them, resting relative : SR
ities one findse: ! :

. Lo TTDTS T T
'!ilﬁ_Lll!lll‘!lLiLlli!v!t‘f

CIA-RDP86-00513R001341830001-0"



"APPROVED FOR RELEASE:

06/15/2000 CIA-RDP86-00513R00134

| : " 2623 o ==
- v “s056/61/041/001/018/021 - ,
| ' 144 | B231 . .
. Disintegration of non-evolutional ... B102( 3

. ' ) . o ‘ » )
My - H, (= 1) Aié)v - & y(1 -726). The jumps of the other o

- .‘*.- y . tic ;

' e tai,tie;irecequal to zero. The amplitudes of ;he. magnetoacous g
31151.325 end of -the contact dtscontinuity are given. y ‘ -
) S ‘ U+ UL vi—q—1Uy, : _:
- —2r13 to = ) : L

Ap=—(r—1ha Uinbpe, AP [2(u;,_u}_) ut, ' 3 =
b U Uy + Uh— + Uex’"u|+uu>]ég . . ; B
R U st e Ay | LR S
| ATp = Ui+ U 4+ Ui~ C::"Ufi Un+’:j‘;+]'é§ , Co(5). Lm0 -
*= 2(U§x —U‘:—) . Uiy Uyl ‘ -
P L . e P S
Alp =.[2 (Uy+ —Uy) 2 (Us, +Uy) ] v, : - o
1 U1+_’le Ap ——&A . _
“—7U1++Uuul+b*' Uya z OF

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001341830001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86 00513R001341830001 0

B i

bt o b i 1 Wﬁiﬁiﬁ&"ﬂ kmmsﬂ&,{ﬁﬁ%»ﬁ@z .vf;

: s/056/61/041/oo1/o1e/021 ‘ -
Disintegratiop of non-evolutional ... B102/B23] .

. R=YUTrar—adut,,

a = (UL '+ UL) /(UL — Ul + 20U, (U —UL),

-1, 4 +(x—'nu:,] '

U’ ;
%_i [ !
. UI,II U:I - U':

}
{
l
1
i
l
q
i
l
N
'

i
The authorsthank A. I. Akhiyezer for discussions. There are 4 referee;eq
3 Soviet-bloc and 1 non-Soviet-~bloc.
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AUTHOR Polovin, R. V. e -
— by
TITLE: Evolutionality conditions of steady flows T
v i,
NP
PERIODICALs Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, X

no. 2 (8), 1961, 394-399

TEXT: The investigation and consideration of the evolutionality con-
ditions is of specific importance not only for problems concerning the
realization of magnetohydrodynamic shock waves but also for those con-
cerning the realization of gas-dynamic flows without any fields. The
latter case is discussed here. The author analyzes the evolutionalizy
conditions of continuous flows and of the discontinuities moving along
with them., It is shown that in a reversed Laval nozzle transforming a
supersonic flow into a subsonic one, shock waves will occur in any case.
The same phenomenon is observable with a transonic flow around a bounded
body. PFirst of all, the author deals with a continuous, one-dimensional
flow of gas, and discusses the formulation of evolutionality conditions
for this simple case. Then, he briefly discusses the case of transonic
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flow around a bounded body, in which a continuity is impossible since

even infinitely small perturbations would change the flow conditions Q&
completely. Next, the conservation theorems holding for moving
discontinuities and the course of the shock adiabates are briefly dis-

cussed. In the case of shock waves, the propagation velocity of which

depends on their amplitude, the evolutionality conditions for discontinui-
ties read M1)19 M2(1o These shock waves are; or are not, accompanied by

a positive or negative change in energy. For shock waves with a velocity
independent of their amplitude one findss a) M1(1, M2(1; b) M171, M27?,

M1 being the Mach number in front of the discontinuity, and M that ben. ¢

it. Suoch weves occur without a change in energy only in the trlvial case

H1-M (no discontinuity). For discontinuities in which a subsonic flow

changes to s supersonic one, one finds M1(1, H2)1° Such flows may occur

in s nozzle. In the following, the author deals with the shock wave
associated with the vertex of an angle subjected to a flow in the presence
of two-dimernsional perturbations of velccity, pressure, and entropy. The

final ?;rt ¢f this article deals with the reflection of a shock wave from
Card 2
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a s0lid wall and with some particular cases. In conclusion, it is pointed

out that the application of evolutionality conditions to flows in nozzies

tand to transonic flows leads to the conclusion that a continuous transition ./
from subsonic to supersonic velocities is possible,; whilst a change from D(
supersonic to subsonic velocities is accompanied by the formation of shock
waves. The application of evolutionality conditions to an oblique shock

wave connected with a wedge indicates that the flow behind the shock wave

is subsonic. A. I. Akhiyezer, L. D. Landau, M. A. Leontovich,; and L. I.

Sedov are thanked for discussions. Ya., B. Zel'dovich is mentioned. There

are 3 figures and 23 references: B Soviet and 15 non-Soviet. The two most
recent references to English.language publications read as follows: C. S.
Morawetz. Comm. Pure Appl. Math. 9, 45, 1956; R. A. Gross, A. K. Oppenheim,
ARS. Journ.29, 173, 1959.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Institute of Phvsics and Technology of the Academy of
Sciences Ukrainskaya SSR)

SUBMITTED: January 25, 1964
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Fizika plazmy i problemy upravlyayemogo termoyadernogo sintezaj
doklady konferentsii po fizike plazmy i probleme upravlyayemykh
termoyadernykh reaktsiy, Fiz.-tekhn. inst., AN,Ukn,SSR. Kiev,
Izd-vo AN Ukr. SSR, 1962, 76=79 ;
- o Evolutionality conditions of magnetohydrodynamic shock waves with
respect to perturbations that propagate perpendicularly to the discontinuity sur~ .
.. face were derived by Akhiezer, Lyubarskiy, and Polovin (vef, 2: ZhETF, 35, 731
(1958)) and their stability under small general perturbations. (propagating at
arbitrary angle to the discontinuity surface) was demonstrated by V, M, Kontyro-
“vich (ref, 3: ZhETF, 35, 1216, 1968), 1In the present article Kontorovich's re-
Tesults are derived in a simple manner, wherein the arbitrary disturbance is ex-
f] panded in a Fourier integral in the transverse dimension and is agsumed small o=
~ver a sufficiently short time interval, so that the magnstohydrodynamic equations
can be linearized. It is demonstrated that to determmine the avolutionality.con-
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d:.t;ons it is sufficient to consider plané waves propagating rerpendicular to
he discontinuity surface., In particular, in the region (U e Upys
4 vﬁL,’sz he shock wave is not evolutional, Here ' ,

3 fo2 2 N '
;U+‘='\ﬂ +c? W + ) - e Uy ;U:H/\/lmrf ‘ ,

) 2
- and c is the velocity of sound, It follows therefore that there exist two types
U and a fast one for .

B of shock waves, & slow one for which U, <v <Uy 3 Voo <
3 wvhich U .<vy 3 U, . <v <‘U2 . It foi:Iowsl'fm The %I‘egging two inequalities
- that if*-’%'ne tho %xwavgé offhe same type follow each other, the rear wave will
~ overtake the front wave. As to waves of different types, an Alfven discontinuity
‘will overtake a slow shock wave or a slow magnetic-sound weak discontinuity,
while @ fast shock wave will overtake all types of discontinuities. Nonevolu-
¢ tionary shock waves cannot result from either continuous or discortinuous solu-’
. tions, They can exist only for an instant either upon collision of two evol-
- utionary discontinuities, or as discontinuities in the initial conditions. The
resultant nonevolutional discontinuity inmediately splits into shock and self-

7 similar waves, although all boundary conditions are satisfied on such a discon-

CoCard 2/3

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0

P KT Tl PR Rt O R S e R

S P s B S L A S Sl T
o i o o KA R s B 2R

h'rolutionfai dl 4

= (discontinuities ... $/781/62/000/000/016/03§

- tinuity and the entropy can in '
‘ & : crease, An examp tetd .
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ME: Contribution to the theory of simple waves

vlyayemogo rermoyadernogo sintezds

jke plazmy i probleme upnavlyayemykh e
o AN

" Fizika plazmy i problemy: up
Uke. SSR. Kiev, Izd-vo

N " doklady I konfer_entsii po fiz
termoyadernykh peaktisy. Fiz.-tekn. inst.
AN Ukr. SSR. 1962. 78-82 i

1

- Simple wave
© equations in a

of one of them. Theiy importance to hydrod
' ’ s that can border on the region of

i i s et e e e 2

" lies in +he fact that t .
' continuous flow if there are no shock waves. The differenti
imations by Chew, Coldberger, and Lo¥
Tt is shown that a regior.

i of continuous fiow can border in irxagnetohydrodynamics
. -uity or 2 simple wave: Although there exist proofs of th
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Contribution to the theory of simple waves . - §/781/62/000/000/017/036
ydrodynamics (two variables), as for example in the book by Courant and Fried=
ichs (ref. 3: Supersonic Flow and.Shock Waves, Interscience, 1948), there is no
such proof. for more than two variables. The proof is based on the fact that the
approximate differential equations for the plasma are hyperbolic,and the corres-

i .-+ pondence existing between the characteristics of the equations and the simple
;. waves.  This leads to a system of ordinary differential equations,which can be
f... - integrated. -The integrability is demonstrated by proving a uniqueness theorem

j.. =" that has much in common with the theorem given by Friedrichs (ref. 5: Am, J. Mat}

iif_i: i70, 555, 1948), The three references in the text are the only non-Russian ones.
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AUTHOR Polovin, R. V.

TITLE: On the applicability of Sturrock's criteria

PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 33, no. 2, 1963, 255 - 256

TEXT: In a paper by P. A. Sturrock (Phys. Rev., 112, 1488, 1959) criteria
are given which make it possible to distinguish between absclute and con-
vective instabilities, and between intensification and impermeabiiity. It
is shown here that it is sufficient for the applicability of these criteria
that the dispersion relation is a polynomial of n-th order, which for k> ,
is split up into n real branches & = ﬁik so that all ﬁi are different from

one another and from zero or infinity.

ASSOCIATION:s Fiziko-tekhnicheskiy institut AN USSR, Khar'kov (Physico~-
technical Institute AS UkrSSR, Xhar'kov)

SUBMITTED: September 26, 1962
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.?,:' TITLE: On kinetic instability 1p o magnetic field
4.0

" BOURCE: Zhurpay tekhn.f1x.,v,3q, no.2, 1964, 259-26;

TOPIC TAGS: Plasma, Stability, velocity distribution, electron velocity distyriby—
i tion, electron velocity distribution Btability

i ;
_.;;,ABSTRACT: It is shown that a hecessary and sufficient condition for the stability ;
"f.or an electron velocity distribution in a auf:t:lciently dense plaspa in a magnetic

T 24eld, with Tespect to longitudinal O8cillations of wavelength long Compared with !
f the Laimor radius, 1g that the distribution_ function be even and have 4 single max~

TR e e T

CIA-RDP86-00513R001341830001-0

APPROVED FOR RELEASE: 06/15/2000



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0

- % :
L] i g
. . ‘ !
!
! ACCESSION NRs A.PhOlBth . R - - ’
i ’ : '
;.1457,1960). The luthor oxpreuea his gratitude to AuI.Akhiezer for a valuable ; N
, discussion." Orig.nrt.hu: 12 formulas and 1 figure.. { o
: ASSOCIATON° none 2 | i’
| R , : é :
| SUBUITTED: 13Dec62 . -~ '  DATE ACQ: 26FebBd” . ENCL: 00 | '
SUB GODE: B | 1. MR REF Bovi 002 - ommn; ooa ||
L P
= ! s

Card 2/2

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341830001-0

AKHIYEZER, A.1.; AKHIYEZEK, I.A.; FOLOVIN, R.V.; SITENKO, A.G.;
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[Collective plasme oscillations] Kollekiivmye kolebaniia
v plazme. Moskva, Atomizdat, 1964. 162 p.
(MIRA 18:2)
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(MIRA 19:1)
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Submitted Novemter 19, 1964,
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ORG: rione

i
TITLE: On the damping of initial excitations and stop of growth of fluctuations in a
lcollision-free plasma Q/

SOURCE: AN UkrSSR. Vysokochastotnyye svoystva plazmy (High frequency properties of
plasmal. Kiev, Naukovo dumka, 1965, 133-139

TOPIC TAGS: plasma oscillation, plasma wave

ABSTRACT: The mechanism of the stopping of the growth of initial fluctuations of mac-
roscopic quantities in nonequilibrium plasma is investigated for the case of an unbound-
ed plasma. Following Landau's theory (ZhETF, 1946, 16, 574) a general Fourier compo-
nent time development is obtained. The undisturbed equilibrium distribution functions
which ecan be analytically continued into complex domain are chosen for this study. Two
examples, where frequencies and damping coefficients are given by the initial excita-
tion and do not depend on plasna property are closely examined. It is shown that Dirac___
6-singularities lead to undamped excitations, in contradistinction to Landau's results.
This result is generalized to singularities in higher derivatives and the asymptotic
form of the potential components is derived. The behavior of the fluctuations is simi-
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lar to that given by Rostoker (Yadernyy sintez, 1961, 1, 101) and provides an astimate
of time when the growth of fluctuations in nonequilibrium plasmas stops. Orig. art.
has: 12 forwulas,

SUB CODE: 20/ SUBM DATE: 19Nov65/ ORIG REF: 003/ OTH REF: 001
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TITLE: Conditions for evolutionality of oblique and conical shonk waves in
transonic flow }

SOURCE: AN UKTSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 96, 1964. Uslo-
viya evoljyutsionnosti kosykh i konicheskikh udarnykh voln i transzvukovykh te-
cheniy, 125

- TOPIC TAG3: shock wave formation, oblique shock wave, supersonic flow, transonic
_ flow, attached shock wave, hydrodynamic theory, magnetohydrodynsmies, shock wave
reflection, elliptic differential equation

{ ABSTRACT: This is a review of papers dealing with transonic flow around bodies and
i with attached oblique and conical shock waves. It is shown first, starting frem ‘!
i the evolutionality condition, that in ordinary hydrodynamics a continuous transi-
; , tion through the speed of sound in one dimensional flow is possible only when the
i Mach number is included. It is shown further that this theorem is valid also for
! two dimensional flow, if the sound line joins the wall at a point where the velo-
N § city vector has a definite direction. Other proofs of this theorem are also re-
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i . i viewed, and the theorem 1s generalized to the case of magnetohydrodynamics. This

e ‘ is followed by a discussion of oblique shock waves attached to the corner about :
i ‘which the flow takes place. Possible bends in the discontinuity line are investi- ;
‘|'gated, and the impossibility of strong oblique shock wave is proved. Other proofs |
{

of this stetement are reviewed. It is then shown, again on the basis of the ;
evolutionality condition, that the flow behind an oblique shock wave attached to
' - i & corner should be supersonic. The theory is compared with experiment and the re-
- : gular and Mach reflections of shock waves are discussed. Work devoted to oblique |
g : magnetohydrodynamic shock waves is reviewed. It 1s shown that oblique detonation
, waves can exist in a channel of constant ecross section only in the Chapman-Jouguet
. regime. The reason vhy the flow can be subsonic behind conical shock waves is
explained, and also why a comtinuous transition to the speed of sound with de-
- . celeration is possible in a continuous conieal flow. The Buseman paradox, namely

. iupersonic flow deseribed by elliptic differential equation, :1s examined., The
: tuthor thanks A, I. Akhiyezer, M. N. Kogan, G. A. Iyubimov, amnd L. A, Sedov for
i valusble discussions. Orig. ark, has: 5 figures and 22 formulas.

| EUB CODE: 20/  SURM DATE: none/’ ORIG REF: o6/ PR MEF: 105

{
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TITIE: ‘Magnetosoénic waves

| SOURCE: Magnitnaya gidrodinamila, no. 1, 1966, 3-3i

|. TOPIC TAGS: sound wave, perturbation, perturbation zone, sound
-bPropagation, wave equation, magnetosonic wave
: _ 24 2 </

AFISTRACT : The propagation of magnetosonic waves In a unlform medium
has been investigated, The wave-Ttonk of the system of hydromagnetic
equations was analyzed. It was broved the Huygens' principle is
valld only for one-dimensional waves. There are two lacoons (zero
perturbation regions) inside the region of perturbation in the two-

- dimensional case. The lacoons are absent in the three-dimensional
case, The distinction between fast and slow magnetosonlc waves is
valld only in a one-dimensional case. In two-dilmensional and three-
dimensional cases, all perturbations propagate at the fast magneto-
sonic~wave veloclity. The only case when Altven's speed equals the

peed of sound was analyzed Orig. art., has: 6 figures and 7 formnulas,
FBased cn author's abstract] rTNT]
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TITLE: - Nonlinear magnetohydrodynamic waves : 7/?
"SOURCE: . Differentsizl'nyye uravneniya, v. 1, no. L, 1965, 4,99-522 g

B s

'TOPIC TAGS: ’n;aﬁ'netomdrodynmcs, shock wave, weak shock wave
H e i H

B -y + . - .
ABSTRACT_:( 4lle article is a survey of work done on nonlinear, one-dimensional
;mgmeto‘gzdrbd*&’c waves, A wide class of hyperbeclic systems of partial quasi-
Tinear equavions is investigated. Tho author states that the article makes no
claim to mathematical strictness but is intended fox mathematicians interested in
"ajpplications and for mechanieal’ engineers and physicists interested in mathematical
- questions of pagnetohydrodynamics. Section 1 of the article explains the signif-
icance oI ‘curves and their connection with waves of' small amplitude. Section 2
-3%ates the simple wave theory, discusses the question of Riemann invariants, and
“shows thatv in the absence of discontinuities the constant flow Tegion can be bounded
~ordy oy & simple wave. Section 3 considers the character of the change of the
profile of a simple wave during motion and shows that in a number of cases this

| changs results in tho formation of discontinuities, Seotion 4, dealing with dis-
continuitiea, shows that boundary conditions on discontinuous surfaces are obtained
"trog_r_gqnspmt;on laws in integral form. Section  indicates that the congervation
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i+'| "laws aro satisfied not only by true discontinuities but also by extrancous solutions,

‘and to exclude them, the comservation laws need %o be supplemeated by conditions of
‘evolution. Section 6, dealing with waves of small intensity, indicates that for

‘thea the difference between a shock wave and a self-similar wave (correct to mag-
nitudes of second order inclusive) consists only in the sign of the density jump;
; from this is follows particularly that a change in a Riemann invariant in a wesk
M8 . | shock wave is of the third order of smallness. Saction 7 shows that the use of

-| . these correlations allows a general solution to the problem of the decay of a dis=
.continuity under initial conditions for waves of small intensity. Section 8 ex=
-plains the reasons for the appearance of discontinuities when dissipation factors
- tend to zero and investigates the atructure of a shock wave. The artiole concludes
with an extensive bibliography. Orig. art. has: 1 figure and 8 formulas. [JPRS]
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VTS Mgnetohydrodynumic waves :
GOURCE:  Uspekhi fizicheskikh nauk, V. 88, no. k, 19066, 593-617

TOTIC TAGS: mngnetohydrodynamics, mhd flow, mhd instability, mha shock wave, plasma |
wve, detonation wave, oblique shock wave, shock induced combustion

ASOTRACT: This is a review article reporting on the latest results of regenrch on
/Eﬂﬂunetohydrodynamic wnves in homogencous medin with special attention tn stebilily of
the mugnetohydrodynnmic currents and its relation to the evolutionnlity conditinns.

i} Only qualitative results and simple formulas Arc presented, reference heing made to
the original sources for more complicated formulas and derivations. Detailed de-
seriptions are presented of the seven possible magnetohydrodynamic vaves that can
exist in a stationary homogeneous medium (two fast magnetosonic waves,-tvo slow
magnetosonic waves, two Alfven waves, entropy wave) together with their appropriate
group and phase polars and their characteristic equations; the possible [lows ihnt
can exist in such a medium (slow, pre-Alfven, ruper-Alfven, and fast); the changes of!
the longitudinal and transverse velocities, density, pressure, and magnetic field in |
the different waves; the effects of ionization, detonation, combustion, shock, and

| cod Y2 ;e RS
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© | Mihiyezer, A. I.; Akhiyezer, I. A.; Polovin, R. V.5 Sitenko, A, G'; Stepanov,

- B - . S . ) ‘ .V
’ Coliective mﬂl&tim&in.plasmg"_'(;g'llekbivnyye kolebaniya v plazme) Moscow,
A'bomizdat, 1964. o1 62 P. 111118., biblio. 3,700 C()Pies printedn .
TOPIC TAGS: plesma physics, plasma oscillation, charged particle, magnetic field
Plasma stability,'jparticle distribution, particle scatter

| PURPOSE AND COVERAGE: This book 1s a presentation of the theory of lineer
.| oscillations in "Collisiouless" plasma in which paired collisious do not exert
sigriificent influence on its oscillations properties, Three basic problems are
predented in the book: ‘natursl oscillations spectra, stebility mmd instability
of various particle distributions, end fluctuations in homogeneous plasma, ‘The
.| book will be of Interest to sclentists working in'the fields of physicel end

| technological problems such ag:  diffusion of redio waves in the ionosphere
© | end other plasmas, steller radicemission, microrediowave amplification and generew
~-| tion with the ald of plesma, scceleration of churged particles in plesms, ‘Telax=

ation in plasme, plesma disgnosis, etc, " ' S
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'”5_-%BSTRAOT' It is shown theoretically that the speed of reaction products in a mag-

;*-v state can be employed, but the conductivity must be infinite. The results are
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SOURCB:‘ Hagnltnaya gidrodinqmika. no. 2, 1965, 19-22

TOPIC TAGS: HHD shock wave, detonation wave, thermonuclear reaction

‘

‘netohydrodynatnic detonation (occuring in a tube with an end closed by a conduct-

: ing wall) equals the phase velocity of small disturbances when the reference frame
’15 chosen to move with the detonation front. The direction and magnitude of the
magnetic field and the energy of the reaction are arbitrary. Any equation of

obtained using the Chapman-Jouguet theorem. It is noted that the infinite conducti-
%ity requirement implies that only thermonuclear detonations are suitable cases fop !
this approach. Also it is indicated that of great interest is a variant of this prob-
. [lem where the conductivity of the medium ahead of the detonation is zero, in which |
-jcase an electromagnetic wave 13 generated. "The author thanks A. I. Akhuyezey/fon,
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VTI?LH§ >0ﬁ:6b1i§ﬁe and conical shock waves and transonic flows
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»TOPi‘.‘(’!, TAGS : - sAquerso‘nic' flow, tra‘m‘;onic flo.wv, shock wave, oblique shock
wave, attached shock Wave, detached shock wave, sonic line, shock wave
analysig, aerodynamics :

{ ABSTRACT: = The general evolutionary- conditions take the form of "sweep=
Lng"out"icbnditﬁons in the case of oblique and conical shock waves, 1t
13 proved that the fiow downstream from an oblique shock wave attached
to.~the apex of the wedge is aupersonic, though the flow downstream from
a conical shock wave may be subsonic, The possibility of continuous
tranéition with ‘deceleration : e velocity of gound is proved for
the case when the sonic line
at a singular point,
celeration through the
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Olblique ahock mwes 1n magnetobydrodynamica

jﬁBOURcE. Zhurnal tekhnicheskoy tiziki, v. 311, no. 1o, 19614 1798-1802 |

;TOPIO TAGB: ahm.k waver, obliqne shook vave. faan ‘shock vave, alov
ishock wav:-,"evolution :-ondition, magne&ohydrodynamics »

’ABSTRACT' : The limitati ons imposed on varioue types of oblique shock
jwaves ‘in magnetohydrod;namics by -evolution conditions and by the so=-.
| called “"syeeping-out" condition are considered in the case when the
magnetic field 1s para]lel to the velocity of the. fluid. Conditions
’concerninu the evolutidn and sweeping of fast and slow shock waves
are outlined, and it 1g ghown that there cannot be a siow shock wave
ibehind & fast shock wave or vice versa, It is alsc proved that no
.t0 the vertex of a atream-

and 13 formulaa. AT
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