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The paper  examines  some r e su l t s  of an exper imen ta l  inves t iga t ion  of the re f lec t ion  of a s t rong shock 
wave, produced in a shock tube with a coaxial spark  gap, f rom the magnet ic  field of a c u r r e n t - c a r r y i n g  
grid~ The ve loc i t ies  of the r e f r ac t ed  and ref lec ted  shock waves are  given as a function of the magnitude of 
the ini t ia l  magnet ic  field and the d i s to r t ion  of the g r id ' s  magnet ic  field by a conducting gas.  It is  shown 
that if the magnet ic  field is suff ic ient ly  s t rong,  a shock wave will pass  through the gr id at a veloci ty  one 
th i rd  that of the inc ident  wave. 

The idea of a c u r r e n t - c a r r y i n g  gr id is  as follows: ac ros s  the path of the conducting gas (the ioniz ing  
shock wave), s eve ra l  equal ly  spaced meta l l i c  wi res  or  bands a re  fas tened between the channel  wal ls ,  and 
an e lec t r i c  c u r r e n t  is  made to flow through them.  The c u r r e n t  in the gr id  and i ts  magnet ic  field a re  no rma l  
to the channel  axis and to the veloci ty  vec to r  of the gas~ If the spacing 5 between the bands  is  such that 
the magnet ic  Reynolds n u m b e r  de t e rmined  f rom this  spacing and the ma x i mum p a r a m e t e r s  of the gas is  
Rm(5) < 1, then the conducting gas cannot pene t ra te  the f ield dur ing  i ts  passage  between the bands ,  and is  
forced everywhere  to move pe rpend icu l a r ly  to the f i e ld ' s  l ine of force .  The conductivi ty of copper bands 
exceeds by seve ra l  o r d e r s  of magni tude  that of the gas (at T_< 5 x 104 ~ so that in t e r m s  of the magnet ic  
field, the gr id  can be t rea ted  as an idea l ly  conducting wall .  At the same  t ime the gr id may take up only a 
smal l  por t ion  (-< 0.1) of the channe l ' s  c ro s s  sec t ional  a r ea  and may be " t r anspa ren t "  for an e l ec t r i ca l ly  
nonconduct ing gas.  

In the fol lowing we shall  agree  on the following d imens ions :  t ime  t in # / sec ,  l i n e a r  d imens ions  in 
cm, p r e s s u r e  p in m m  Hg, magnet ic  field in tens i ty  g in o e r s t e d s , v e l o c i t y  in k m / s e c .  

In the expe r imen ta l  equipment ,  a s t rong  shock wave was crea ted  by means  of a coaxial  source  through 
which a bank of four  IM-5-150 capac i to rs  was d i scharged .  The obtained c lu s t e r  of e l ec t r i c a l l y  conducting 
gas moved toward the gr id  in a P lex ig las  channel  of square  c r o s s  sect ion (5 x ,5 cm2). 
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Fig.  1 
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Fig .  2 F ig .  3 

A s c h e m a t i c  d i a g r a m  of the equipment  i s  shown in F ig .  1. Here ,  1) is  an e l e c t r i c a l - c o n d u c t i v i t y  
m e t e r ,  2) a r e  magne t i c  p r o b e s ,  3) i s  the  end face  of the channel ,  and 4) i s  a ha l f -winding  that  g e n e r a t e s  
the in i t ia l  magne t i c  f ie ld .  

The equipment  was f i l l ed  with a t m o s p h e r i c  a i r  at p r e s s u r e s  r ang ing  f r o m  0 .2  to 1 .5  m m  Hg. P r e -  
l i m i n a r y  t e s t s  p roved  that  in o r d e r  to obtain s a t i s f a c t o r y  r e p r o d u c i b i l i t y  of the e x p e r i m e n t ,  the  en t i r e  
vo lume of the equipment  had to be blown with c o m p r e s s e d  a i r  dur ing  s e v e r a l  minu tes  a f t e r  each  d i s c h a r g e .  

To p e r m i t  r e c o r d i n g  of shock waves  which had p a s s e d  through the gr id ,  a 1 2 - c m  length of the channel 
behind the g r id  was c lo sed  off by  a p lane  end p iece .  This  made  i t  p o s s i b l e  to s tudy the c h a r a c t e r i s t i c s  of 
a wave behind the g r id  a l so  f r o m  i t s  r e f l ec t i on  at the end p iece .  

The conf igura t ion  and d imens ions  of the g r id  a r e  given in F i g u r e  1. The g r id  was put  t oge the r  f rom 
11 copper  s t r i p s ,  0 .5  m m  th ick  and 10 m m  wide.  Adequate  g r id  r i g i d i t y  was ach ieved  by adding to the 11 
s t r i p s  two p e r p e n d i c u l a r  ones .  The gr id  was s o l d e r e d  to the e l e c t r o d e s ,  in the f o r m  of 10- ram- th ick  cop -  
p e r  p l a t e s ,  which we re  mounted f lush  with the  i nne r  channel su r f a c e  along two p a r a l l e l  wal l s ,  ove r  a length 
of 125 mm,  fac ing  the gas  flow. When a shock wave a r r i v e s  in the e l e c t r o d e  a r e a ,  the e l e c t r o m o t i v e  f o r c e  
induced in the gas  behind the shock wave is  sho r t e d  through the e l e c t r o d e s  onto the g r id .  In th is  way, a 
c losed  c u r r e n t  loop is  f o r m e d  which is  c o m p r e s s e d  by the e l e c t r i c a l l y  conduct ing gas  that  moves  along the 

e l e c t r o d e s .  

The in i t i a l  magne t i c  f ie ld  was c r e a t e d  by d i s c h a r g i n g  ano ther  c a p a c i t o r  bank through the gr id~ To 
i m p r o v e  the un i fo rmi ty  of the f ie ld  ins ide  the channel  in the a r e a  of the e l e c t r o d e s ,  the l e a d s  connect ing  
the g r id  to the  c a p a c i t o r  bank were  made  to run  along the ou te r  channel  wal l s  ove r  a length equal to that  
of the  e l e c t r o d e s .  The f i r s t  c u r r e n t  h a l f - p e r i o d  of th is  d i s c h a r g e  c i r c u i t  had a du ra t ion  of 50 #-sec  at a 
peak  c u r r e n t  of 60 ka.  

The d i s c h a r g e s  of both c a p a c i t o r  banks  were  synchron ized  in such a m a n n e r  that  the  front  of the i n -  
c ident  shock wave r e a c h e d  the i n t e r ac t i on  zone at the moment  of a m a x i m u m  in i t i a l  f i e ld .  Along the 
e l e c t r o d e s ,  at  the channel  ax is ,  the in t ens i ty  H 0 of the c i r c u i t ' s  magne t i c  f i e ld  v a r i e d  in the m a n n e r  shown 
in F i g u r e  2 (the l ine  x = x  o denotes  the beginning  of the  e l e c t r o d e s ;  the c u r r e n t  through the g r id  is  I ka . )  
Inasmuch as  H 0 i s  a function of t i m e  t and the coord ina te  x, the n u m e r i c a l  va lues  of H 0 ind ica ted  below a r e  
r e f e r r e d  to the va lues  x = - I  cm and t= t l  (tl i s  the moment  of a r r i v a l  of the inc ident  wave f ront  at the  ends 
of the  g r id  e l e c t r o d e s ) .  The nonuni formi ty  of the f ie ld  H0z=H0 (if the g r id  c u r r e n t s  a r e  d i r e c t e d  along the 
axis  y and the shock wave m o v e s  along x) a long the coo rd ina t e s  y and z in the e l e c t r o d e  gap does  not exceed  
20%, while the f ie ld  components  H0x and H0y a r e  50 to 100 t i m e s  s m a l l e r  than H0z. The e l e c t r i c  eddy f ie ld  
E0y p roduced  by  the n o n s t a t i o n a r y  magne t i c  f i e ld  H 0 does  not exceed  0.2% of the  f ie ld  c- lul l0 by  the con-  
duct ing gas  flow. 

The p a s s a g e  of a c l u s t e r  of e l e c t r i c a l l y  conduct ing gas  through the magne t i c  f ie ld  of the g r id  was 
s tudied  f r o m  p h o t o r e c o r d i n g s  obta ined  with a h i g h - s p e e d  s t r e a k  c a m e r a .  The d i s t u r b a n c e s  of the z c o m -  
ponent of the  magne t i c  f ie ld  w e r e  con t ro l l ed  by magne t i c  p r o b e s  p l aced  in the channel wall  at a depth 
of 2 m m  f r o m  the inner  s u r f a c e  of the  channel .  The g r id  c u r r e n t  f rom a c a p a c i t o r  bank was m e a s u r e d  by 
an in t eg ra t ing  Rogovsk i i  coi l .  

The m a x i m u m  e l e c t r i c a l  conduct iv i ty  of the p l a s m o i d  was m e a s u r e d  by the method of fo rc ing  out a 
s t eady  magne t i c  f i e ld  by a gas  flow [1, 2]. The a m e a s u r i n g  s y s t e m  was  c a l i b r a t e d  with a coppe r  b a r  
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Fig .  4 

5 x 5 c m  2in c r o s s  sec t ion .  T ime  synch ron i za t i on  of the s igna l s  was ach ieved  by r e c o r d i n g  the synchron iz ing  
pu l se  and the s p a r k  c r e a t e d  by i t  on the o s e i l l o g r a m s  and s t r e a k  c a m e r a  pho tog raphs .  

It has  been  r e p e a t e d l y  shown (see,  fo r  examp le  [3, 4]) that  in e l e c t r i c a l  d i s c h a r g e  s o u r c e s ,  the  s h o c k -  
hea ted  gas  m a y  mix  with the  ion ized  gas  f r o m  the d i s c h a r g e .  Spec i f ica l ly ,  as  a r e s u l t  of th is ,  the p a r a m -  
e t e r s  of the  deve lop ing  c l u s t e r  of conduct ing gas  will  d i f fe r  f r o m  t h e i r  computed  va lues  behind the shock 
f ront .  

The b a s i c  e x p e r i m e n t s  we re  p e r f o r m e d  fo r  in i t i a l  a i r  p r e s s u r e s  g r e a t e r  than 0 .7  mm tIg. ~ s  shown 
in [4], under  t h e s e  condi t ions ,  t h e r e  e x i s t s  behind the shock front  a plugged reg ion  of shock -hea t ed  gas  fo l -  
lowed by the ion ized  gas  f rom the d i s c h a r g e .  M e a s u r e m e n t s  showed that  the gas  has  i t s  m a x i m u m  e l e c t r i -  
cal  conduc t iv i ty  n e a r  the  luminous  f ront .  F r o m  t h e r e  on, the conduct iv i ty  d e c r e a s e s  s lowly  along the c l u s t e r ,  
unti l  i t  d r o p s  ab rup t ly  to half  the m a x i m u m  value  ove r  a length  of roughly  10 cm~ The pronounced  changes  
in the conduc t ing -gas  p a r a m e t e r s  may  be o b s e r v e d  a lso  f r o m  an a c c e l e r a t i o n  of the wave r e f l e c t e d  f rom 
the end face  of the  channel ,  a f t e r  co l l id ing  with the end por t ion  of the inc ident  c lus te r~  

The v e l o c i t y  u (in k m / s e c )  of the l ead ing  f ront  of the  c l u s t e r ,  i t s  e l e c t r i c a l  conduct iv i ty  ~ (in 
ohm -1 o cm-1),  and the magne t i c  Reynolds  n u m b e r  B m (for a c h a r a c t e r i s t i c  d i m e n s i o n  equal to an e l e c t r o d e  
length  of 12.5 cm) we re  v a r i e d  for  v a r i o u s  in i t i a l  p r e s s u r e s  Pl in the m a n n e r  shown in F i g u r e  3 (the dashed  
cu rve  c~ 1 r e p r e s e n t s  the computed  e q u i l i b r i u m  va lue  of the e l e c t r i c a l  conduct iv i ty  behind a p lane  shock wave 
which m o v e s  at  the ve loc i t y  of the  c l u s t e r ' s  luminous  f ront) .  F o r  p l > l  m m  Hg, a c e r t a i n  a g r e e m e n t  
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m a y  be a l r e a d y  o b s e r v e d  be tween  the  com0uted  and e x p e r i -  
m e n t a l l y  obta ined  va lues  of ~.  By us ing  an e l e c t r i c a l  d i s c h a r g e  
s o u r c e ,  i t  p roved  p o s s i b l e  to obta in  a s t r ong  shock wave and a l a r g e  
magne t i c  Reynolds  number  (10 to 15) of the e l e c t r i c a l l y  conduct ing 
gas  c lus te r~  

The p i c tu r e  of the i n t e r a c t i o n  be tween  the shock wave and 
the magne t i c  f ie ld  of the  g r id  is  shown by p h o t o r e c o r d i n g s  in F i g -  
u r e  4 (the s ca l e  on the t i m e  ax i s  is  1o5 mm/# sec  ; the in i t i a l  a i r  
p r e s s u r e  i s  0 .7  m m  Hg; H i n o e r s t e d s , t h e  e x p o s u r e  t i m e s  of the 
pho tographs  v a r y ;  a - a  i s  the  end face  and b - b  the  grid)~ With i n -  
c r e a s i n g  in i t i a l  magne t ic  f ie ld ,  the shock wave ve loc i t y  and the 
ve loc i t y  of the  r e f r a c t e d  shock wave behind the g r id  d e c r e a s e .  

A luminous  f ront  r e f l e c t e d  f r o m  the magne t ic  f ie ld  of the  g r id  is  c r e a t e d ,  which moves  toward  the oncoming 
flow. In the  fol lowing i t  wil l  be ca l l ed  the r e f l e c t e d  luminous  shock front ,  al though addi t ional  inves t iga t ions  
a r e  r e q u i r e d  to e s t a b l i s h  i ts  s t r u c t u r e .  

At in i t i a l  f ie ld  i n t ens i t i e s  above 5000 0e, in the  e l e c t r o d e  gap,  behind the shock wave,  a luminous  gas  
l a y e r  s t a r t s  to develop which moves  at  a ve loc i ty  somewhat  be low that  of the inc ident  wave (Fig .  4). Since, 
in i t s  f u r t he r  c o u r s e ,  th i s  l a y e r  is  s t rong ly  d e c e l e r a t e d ,  and does  not r e a c h  the g r id  at s t r ong  f ie lds ,  i t  
m a y  be sa fe ly  a s s u m e d  that  the ma in  c u r r e n t  f lowing through the gas  is  concen t r a t ed  in th is  l a y e r  and that  
the  l a t t e r  p o s s e s s e s  b o t h m a x i m u m e l e c t r i c a l  conduct iv i ty  and t e m p e r a t u r e .  Since, in the given case ,  the 
magne t i c  f ie ld  has  no d i s t i nc t  boundary  (Fig .  2), and the c r e a t i o n  of th is  l a y e r  is  not a s s o c i a t e d  with the  
beginning  of the e l e c t r o d e s ,  the  f o r m a t i o n  of such a l a y e r  m a y  be p o s s i b l y  r e g a r d e d  as  a man i f e s t a t i on  of 
the  i n s t a b i l i t y  of the  uns teady  conduc t ing -gas  flow in a magne t i c  f ie ld ,  a s  d e s c r i b e d  in [5], while  the l u m i -  
nous gas  is  a T - l a y e r .  P ronounced  d e c e l e r a t i o n  of the T - l a y e r  l e a d s  to the gene ra t i on  of a s t r ong  r e f l e c t e d  
shock wave and to a d e c e l e r a t i o n  of the  r e f r a c t e d  shock wave.  

F o r  magne t i c  f ie lds  be low 5000 Oe, t h e  T - l a y e r  i s  s t rong ly  d e c e l e r a t e d  only n e a r  the g r id .  This  is  
why the r e f l e c t e d  shock wave s e e m s  to b ranch  but  f rom the g r id  {Figure  4, H 0 =3400 Oe). A d e c r e a s e  in 
the ve loc i t y  of the  r e f r a c t e d  wave and the f o r m a t i o n  of a s t r ong  r e f l e c t e d  wave b e c o m e s  appa ren t  at  m a g -  
ne t ic  f i e lds  as  low as  H 0 =1500 Oe. 

At f ie ld  va lues  of H 0 ~ 3400 Oe, the ve loc i ty  of the shock wave r e f l e c t e d  f r o m  the f ie ld  of the g r id  i n -  
c r e a s e s  to tha t  of a wave r e f l e c t e d  f rom a so l id  wal l .  This  will  o c c u r  at  s m a l l  r a t i o s  of the magne t i c  p r e s -  
su r e  of the in i t ia l  magne t i c  f i e ld  to the dynamic  head behind the inc ident  shock wave 

8~a,u m 

In th i s  case ,  the r e f r a c t e d  wave i s  s t i l l  r a t h e r  s t rong .  F o r  s t i l l  h i g h e r v a l u e s  of the magne t i c  f ie ld ,  
the s tagna t ion  point  of the c u r r e n t  shee t  s e p a r a t e s  f r o m  the g r id  to a d i s t ance  of 5 Cmo 

The p ropaga t ion  of shock waves  in a t r a n s v e r s e  magne t i c  
f ie ld  has  been  s tud ied  in a number  of p a p e r s .  In [6, 7], e x p e r i -  
men t s  we re  conducted in a r a d i a l  (disk) channel  with concen t r i c  
s h o r t - c i r c u i t e d  conduc tors ,  while  in [8] an e x p e r i m e n t  was p e r -  
f o r m e d  us ing  an i n s t a l l a t i on  with c u r r e n t - c o l l e c t i n g  e l e c t r o d e s  fo r  
l o w - r e s i s t a n c e  loads  at Rm< 1. In [8], a s l ight  change in the v e l o c -  
i ty  of the r e f r a c t e d  wave was obse rved ,  w h e r e a s  the ve loc i t y  of the  
wave r e f l e c t e d  f r o m  the magne t i c  f ie ld  r e a c h e d  (and did not exceed)  
the  ve loc i ty  of a wave r e f l e c t e d  f r o m  a r i g i d  wall  in the  absence  of 
a magne t i c  f ie ld .  

The au thors  wish to note that  due to the c o r d i a l i t y  of S. G. 
Za i t s ev  they were  able  to acqu i r e  knowledge on some  r e s u l t s  of a 
de t a i l ed  inves t iga t ion  of the s t r u c t u r e  of a s t eady  gas  flow g e n e r a t e d  
by  a shock wave in a t r a n s v e r s e  f ie ld  fo r  l~m< 1, when the emf i n -  

F ig .  6 duced in the gas  i s  sho r t ened  by a s m a l l  ex t e rna l  load.  
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The expe r imen t s  de sc r ibed  in the p r e se n t  paper  were pe r fo rmed  at 1R m > 1. In o rde r  to e l imina te  a 
poss ib le  pene t ra t ion  of shock waves through the l ines  of force of the magnet ic  field [9], use was made of a 
c u r r e n t - c a r r y i n g  gr id  of such a c h a r a c t e r i s t i c  d imens ion  that magnet ic  Reynolds n u m b e r s  calcula ted f rom 
it are  less  than uni ty .  

Let u 0 be the shock wave veloci ty  for  H 0 = 0, and u~ and u z the ve loc i t ies  of the r e f r ac t ed  and ref lec ted  
shock waves,  r e spec t ive ly ,  in the p r e s e n c e  of a magnet ic  field (H 0 ~0). 

F igure  5 shows a plot of the re la t ive  veloci ty  u = u J u  0 of the r e f rac ted  wave VSo the in t e rac t ion  p a r a m -  
e te r  P, for  the above condi t ions .  The expe r imen ta l  points  cor respond  to the following p a r a m e t e r  combina -  
t ions:  1) (1Rm=15, p1=0.7);  2) (Rm=12.5 ,  p1=1.0);  3) (1Rm=10, p1=1.5) .  

The dece le ra t ion  (u 0 - u l ) /u  0 of.the shock wave in the gr id  va r ied  f rom 30 to  60% for the value of th ree  
for  t h e p a r a m e t e r  RmP (which c h a r a c t e r i z e s  the ra t io  of the ponderomot ive  force,  which dece le ra t e s  the 
flow, to the gas p r e s s u r e ) ,  whereas  in [8], for  the same  values  of l~mP, dece le ra t ion  was not a sharp ly  
defined function of the magnet ic  field and did not exceed 10%. In the p r e se n t  t es t s ,  the ma x i mum value 
of shock-wave dece le ra t ion  (u 0 - u l ) / u  0 was up to 70%. 

The momen t  of a r r i v a l  of the shock wave at the e lec t rodes  was p r e c i s e l y  r ecorded  by the magnet ic  
p robes .  At this  moment ,  the e l ec t r i c a l l y  conducting gas behind the shock wave c loses  the e l ec t rode -g r id  
c i rcu i t ,  and the e l ec t romot ive  force c-lull0 d (where d=5 cm is the width of the e lec t rode  gap), which causes  
a c u r r e n t  (and field) jump in the c i rcu i t ,  is switched into the l a t t e r .  F igure  6 g ives  o sc i l l og rams  of the 
m a g n e t i c - p r o b e  s igna ls  0H/St for  ini t ia l  field va lues  of 3400 Oe (upper photograph) and 7600 Oe (lower 
photograph).  The lower  t r ace s  on the osc i l tog rams  are  r eco rd ings  of the c u r r e n t  which induces  the ini t ia l  
magnet ic  field. The white l ine  denotes the t ime  tl ,  i . e . ,  the moment  at which the inc ident  c lu s t e r  front 
r eaches  the e lec t rodes  (the t ime  sca le  is  5 p-see)~ F r o m  the osc i l l og rams  in  this  f igure,  it  can be seen 
that the c u r r e n t  flowing in the c i rcu i t  fo rmed by the e lec t rodes ,  the grid,  and the ionized gas has ve ry  
l i t t le  e f fec t  on the c u r r e n t  in the c i rcu i t  fo rmed by the capaci tor  bank and the gr id .  

It can be obse rved  that together  with the re f lec ted  wave which moves toward the flow, there  moves 
a m a x i m u m  h of the wave of the d i s tu rbed  magnet ic  field, i. eo, the field assoc ia ted  with the c u r r e n t s  in 
the g a s - e l e c t r o d e - g r i d  c i r cu i t .  The magnet ic  field at the front  of the ref lec ted  wave v a r i e s  smoothly 
dur ing  this  p rocess~  This is i l l u s t r a t ed  by F igure  7 which shows the re la t ion  h(t, x=const)  for an ini t ia l  
field H 0 =2600 and p=0o 7, as well as by Fig.  8 which gives a plot of the motion u 0 of the inc ident  shock, 
the mot ion u 1 of the r e f r ac t ed  wave, the mot ion u 2 of the wave ref lec ted  f rom the grid,  and the motion of 
the wave re f lec ted  f rom the end face of the tube (the n u m b e r s  1, 2, 3, 5, 7, 11 on the h(t) curves  a re  the 
coordinate  values  of -1, -3, -5, -7, and -11 cm, respec t ive ly) .  The i n c r e a s e  of the total f ield H=H~+h 
becomes  not iceable  only in the reg ion  x > - 7  cm, the f i r s t  m a x i m u m  h(t) oc c u r r i ng  at the moment  where 
the luminous  front a r r i v e s  at the point of observa t ion .  After  this ,  the field in the region  a l r eady  occupied 
by the e l ec t r i c a l l y  conduct ing c lu s t e r  d e c r e a s e s .  The c rea t ion  of a wave re f lec ted  f rom the grid,  and i ts  
propagat ion  toward the inc ident  flow cause  a new i n c r e a s e  in the magnet ic  f ield.  The second m a x i m u m  
which appears  on the h(t) curve  also co r re sponds  to the passage  of the luminous  front  of this  wave (on the 
x vs t plot, the momen t s  of t ime  where h(t) has a m a x i m u m  value a re  denoted by t r i a n g u l a r  points) .  Thus, 
the patLerns of the magnet ic  field va r i a t i on  assoc ia ted  with the mot ion  of an incident  and a ref lec ted  shock 
wave along the e l ec t rodes  a re  qual i ta t ive ly  al ike.  

The magnet ic  probe s ignals  indicate  that a field ma x i mum (hma x ~ H 0) occurs  in d i rec t  p rox imi ty  of 
the gr id  (x=- I  cm).  F u r t h e r  along the e lec t rodes ,  the rat io h /H 0 d e c r e a s e s  (for x=-3  cm, hma x does not 
exceed 0.35 H0). 
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To conclude, we shall  make some in fe r ences .  It has been shown that for  R m ~ 10 to 15 and P-<I,  a 
s t rong  in te rac t ion  is  to be observed  between the e l ec t r i ca l ly  conducting gas behind a shock wave and the 
magnet ic  field of a c u r r e n t - c a r r y i n g  gr id  with at tached e lec t rodes .  The re f rac ted  shock wave is  de-  
ce le ra ted  to 6 k m / s e c  at H0=8000 Oe (the veloci ty  of the incident  wave is  25 km/sec ) ,  and becomes  weakly 
ionized.  At H0_> 1500 Oe, f rom the grid,  toward the oncoming flow, the re  begins  to move a ref lec ted  wave 
whose luminous  f ront  d isp laces  the peak of the d i s tu rbed  magnet ic  f ield.  The luminous  gas l a ye r  which 
was observed  behind the shock wave at H 0-> 5000, and which exper ienced  s t rong  dece le ra t ion  dur ing  i ts  
fu r the r  mot ion may be assoc ia ted  with a non l inea r  effect observed  in [5] for the nons ta t ionary  mot ion of a 
conducting gas in a magnet ic  field. The fo rmat ion  of such a T - l a y e r  may be one of the causes  for the ob-  
se rved  dece le ra t ion  of the r e f r ac t ed  wave and for  the c rea t ion  of a h igh- in tens i ty  re f lec ted  wave. 

The authors  a re  indebted to S. P .  Kurdyumov for his d i s cus s ion  of the work, to T. I. Pushka reva  
for  her  a s s i s t ance  in c a r r y i n g  out the exper imen t s ,  to L. N. Puzyrev  for des ign ing  the equipment,  and to 
Yu~ N. Nechaev for p r epa r ing  it .  

1. 

2. 

3. 

4. 

5. 

o 

7. 

8. 

9~ 

LITERATURE CITED 

S. C, Lin, E. L. Resler and A. Kantrowitz, NElectrical Conductivity of Highly Ionized Argon Pro- 
duced by Shock Waves, " J. Appl. Phys., vol. 26, no. I, 1955. 

V. I. Fedulov and G. D. Efremova, "Study of a magnetic technique for measuring the electrical 
conductivity of ionized gases, " Teplofizika vysokik]~ temperature, vol. 4, "no. 5, pp. 615-620, 
1956. 

H. Brikschulte and H. Muntenbruch, "Interferometrische Untersuchungen an electromagnetisch 
besehleunigfen S~offwellen, Z. fiir Naturforschung, vol. 20a, noi I, 196-202, 1965o 
Yu. Vo Makarov and A. M. Maksimov, "Spectroscopic investigations in an electromagnetic shock 
tube, " ZhTF, vol. 35, no. 4, pp. 658-666, 1965o 
A. N. Tikhonov, A. A o Samarskii, L. A. Zaklyaz'minskii, P. P. Volosevich, L. M. Deg~yarev, 
S. P. Kurdyumov, Yu~ P. Popov, V. S. Sokolov, and A. P. Favorskii, "Nonlinear effect of the 
formation of a self-sustained high-temperature gas layer in nonstationary processes of magneto- 
hydrodynamics, " Dokl. AN SSSR, vol. 173, no. 4, ppo 808-811, 1967. 
Ko M. Patrick, and T. R. Brogan, "One-dimensional flow of an ionized gas through a magnetic 

field, " J. Fluid. Mech., vol. 5, nOo 2, 1959o 
S. E. Grebenshchikov, M. D. Raizer, A. A. Rukhadze, and A. G. Frank, "Reflection and Refrac- 
tion of shock waves in magnetohydrodynamies, ~ ZhTF, volo 31, 5, 1961. 
H. Z. Pain and P. Ro Stay, "Magnetic field interactions with shock ionized argon, " Pros. Phys. 
Soc., vol. 76, no~ 492, p. 849-856, 1960. 

V. F. Demichev and V. M. Strunnikov, "Interaction of high-density plasmoids with magnetic fields, " 
Dokl. AN SSSR, vol. 150, no. 2, ppo 523-526, 1963o 

494 


