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In [1] the  d e c e l e r a t i o n  of a p l a s m a  flow in a n o n u n i f o r m  m a g n e t i c  f i e ld  was  e x p e r i m e n t a l l y  d e t e c t e d  
and it was  shown tha t  when a p l a s m a  f lows in a l i n e a r  r e c t a n g u l a r  channel  t h rough  a n o n u n i f o r m  m a g n e t i c  
f ie ld  the  p l a s m a  flow is d e c e l e r a t e d  ahead  of the  c e n t e r  of the  magne t  in the  zone of  i n c r e a s i n g  m a g n e t i c  
f i e ld  i n t e n s i t y  and beyond  the c e n t e r  of  the  magne t  in the  zone of d e c r e a s i n g  m a g n e t i c  f ie ld  in t ens i ty .  In 
the p r e s e n c e  of an e x t e r n a l  t r a n s v e r s e  m a g n e t i c  f ie ld  of  i n t ens i t y  B ~ 1 W b / m  2 in the  c e n t e r  of  the magne t  
a p l a s m a  flow with  c o n d u c t i v i t y  a ~ 100 m h o / c m  was  d e c e l e r a t e d  f r o m  2 .8 .106  c m / s e c  at the  e n t r a n c e  to 
the  m a g n e t i c  f i e ld  to 1 �9 106 c m / s e e  beyond  the  c e n t e r  of the  m a g n e t .  On l eav ing  the m a g n e t i c  f ie ld  the  
p l a s m a  unde rwen t  a s h a r p  unexp la ined  a c c e l e r a t i o n .  

F low d e c e l e r a t i o n  in a m a g n e t i c  f ie ld  has  been  r e p o r t e d  by  a n u m b e r  of a u t h o r s .  F o r  e x a m p l e ,  in [2] 
it was  shown that  the  flux was  d e c e l e r a t e d  in the  exi t  zone of  the m a g n e t i c  f ie ld  and the e x p e r i m e n t a l  va lue  
of  the  e m p  p r o v e d  to b e  17% l o w e r  than the c a l c u l a t e d  v a l u e ,  whi le  in [3] the  d i f f e r e n c e  in e m f  r e a c h e d  50% 
Th i s  d i f f e r e n c e  is a t t r i b u t e d  to d e c e l e r a t i o n  of  the  p l a s m a  flow in the  zone of i n c r e a s i n g  m a g n e t i c  f i e ld  
i n t e n s i t y  a s  a r e s u l t  of f r i nge  c u r r e n t s .  

An i n v e s t i g a t i o n  of p l a s m a  flow d e c e l e r a t i o n  in a m a g n e t i c  f i e ld  is d e s c r i b e d  in [4], w h e r e  it is shown 
that  at  a p l a s m a  c o n d u c t i v i t y  a ~ 70 m h o / c m  the  flow m a y  be s h a r p l y  d e c e l e r a t e d  in a m a g n e t i c  f ie ld  B 
0.6 W b / m  2. The c o r r e s p o n d i n g  c u r r e n t  d e n s i t y  in the m a g n e t i c  f ie ld  zone was j = 3200 A / c m  2. Our o b j e c t  
was  to i n v e s t i g a t e  the  f r i n g e  c u r r e n t s  and the induced m a g n e t i c  f i e ld .  

1. In o r d e r  to d e t e r m i n e  the  magn i tude  of  the f r i nge  c u r r e n t s  in the  zone of i n c r e a s i n g  and d e c r e a s -  
ing e x t e r n a l  m a g n e t i c  f i e ld  i n t e n s i t y  we u sed  a s m a l l  R o g o w s k i l o o p  with  an i n t e g r a t i n g  ne twork .  The loop 
took  the f o r m  o f  a t o r o i d a l  co i l  c o n s i s t i n g  of  125 t u r n s  of 0 . 1 - c m  c o p p e r  w i r e  wi th  a t u r n  d i a m e t e r  of 0.5 
era.  It was  moun ted  in the  3 x 4 c m  2 r e c t a n g u l a r  channe l  so that  the  p l a n e  of the  co i l  was  p e r p e n d i c u l a r  to 
the  channe l  ax i s  and p a r a l l e l  to the  m a g n e t i c  l ines  of f o r c e  of the e x t e r n a l  f ie ld .  

The  loop e n c l o s e d  the u p p e r  o r  l o w e r  ha l f  of the  channe l  c r o s s  s e c t i o n ,  i . e . ,  c o m p l e t e l y  e n c o m p a s s e d  
the f r i n g e  c u r r e n t  of one of  the  c u r r e n t  loops  in s o m e  s e c t i o n  of the  channe l  r e l a t i v e  to the  c e n t e r  of the 
magne t .  A l a r g e  p a r t  of the  t o r u s  of  the Rogowsk i  loop was  l o c a t e d  ou t s i de  the channe l  c r o s s  s e c t i o n  and 
only  one q u a r t e r  of it was  l o c a t e d  in the  flow at the  c e n t e r  of the channe l  c r o s s  s ec t ion .  

The  i n t e g r a t i n g  Rogowsk i  loop was  c a l i b r a t e d  by  m e a n s  of a l o w - i n d u c t a n c e  shunt at a c a p a c i t o r  d i s -  
c h a r g e  c u r r e n t  of  3000-7000 A. The Rogowsk i - loop  c a l i b r a t i o n  o s c i l l o g r a m  is shown in Fig .  l a .  

By m e a n s  of the Rogowsk i  loop we d e t e r m i n e d  the  b o u n d a r i e s  of the  f r i n g e  c u r r e n t  loops .  On i n v e s t i -  
ga t ing  the  c u r r e n t  loop beyond  the c e n t e r  of the  magne t  we found tha t  the  l e a d ing  edge  of the  loop was  l o -  
c a t e d  3 c m  d o w n s t r e a m  f r o m  the c e n t e r  of the  magne t  a s  the  a pp l i e d  m a g n e t i c  f i e ld  v a r i e d  f r o m  0.16 to 
0.96 W b / m  2, whi l e  the  t r a i l i n g  edge  was  loca t ed  13 e m  f r o m  the  c e n t e r  of  the magne t .  Thus ,  the  length  of 
the  f r i n g e  c u r r e n t  loop a long  the channe l  ax i s  was  a p p r o x i m a t e l y  10 cm.  
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At the same value of the external magnetic field the same signals 

are obtained from the Rogowski loop at distances of more than 5 cm but 

not more than i0 cm from the center of the magnet. At distances less than 

3 cm and greater than 13 cm there are no signals from the Rogowski 

loop. Thus, the Rogowski loop completely encloses the fringe current at 

i0 -> x >- 5 cm, where x is the distance from the center of the magnet. 

The location of the fringe current loops in the channel relative to the cen- 

ter of the magnetic field is shown in Fig. 2. The trailing loop extends al- 
most 3 cm beyond the magnetic field. 

A study of the traces on the lateral transparent walls of the channel 

after the experiment revealed that the edges of the fringe current loops 

are located about0.5 cm from the upper and lower channel walls. Accord- 

ing to photographs obtained with a high-speed photorecorder the width of 

Fig. I. Current oseillo- the current channel corresponds to the width of the gasdynamic channel. 
grams: a) shunt calibration 

Similar measurements were also made at x < 0. The leading edge of 
of Rogowski loop (oscillo- the current loop was located at x = -Ii cm, and the trailing edge at x = 

gram with shunt underneath); -I em, i.e., the length of the leading loop along the channel axis, like that 
b) for trailing fringe current 
loop, x = 3 era; c) for leading of the trailing loop, was about i0 cm. The same signals were received 

fringe current loop, x = 8 cm. from the Rogowski loop at -4 > x > -9 cm. The signals from the Rogowski 
loop in the leading current loop differed in both sign and, in most cases, 

magnitude from the signal in the trailing loop. The different polarity of the signals indicates a different in 
the direction of the fringe current density vectors. 

It is clear from Fig. 2 that the current loops are located asymmetrically in the channel relative to 

the center of the magnet, which may be attributable merely to "deformation" of the magnetic lines of force, 

since the magnetic Reynolds number in the flow reaches I0. The part of the channel free of fringe currents 

occupies the region -i < x < 3 cm. When the dimensions of the loops were being studied, the Rogowski 

loop occupied the lower half of the channel cross section; check measurements for the upper half of the 

channel cross section gave similar results. 

The dependence of the fringe currents on the external applied magnetic field was studied with the 

Rogowski loop at only two points 8 cm on either side of the center of the field (x = • era) i.e., approxi- 

ately at the center of the leading and trailing current loops. The external field was varied from 0.24 to 

0.96 Wb/cm 2. The dependence of the fringe current in both loops on the external magnetic field is shown in 

Fig. 3. The leading current loop is characterized by a certain increase in the electric current with in- 

crease in the magnetic field. As the magnetic field increases by a factor of 4, the fringe current in- 

creases from 1900 to 2900 A, i.e., by approximately 50%. 

The trailing current loop is characterized by a current maximum of 2500 A at B ~ 0.48 Wb/m2; as 

the magnetic field increases beyond 0.48 Wb/m 2 the fringe current decreases, which is attributable to the 

sharp deceleration of the flow in the leading current loop. 

2. In order to investigate the fringe current magnetic fields a magnetic probe in the form of a single- 

layer coil 0.5 em in diameter consisting of 50 turns of 0.01-era conductor was introduced into the region 
of the fringe current loops. The signal from the coil was inte- 

/////////z~.'//////z////////~///z///////zzz///l/z////i//zl, 
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Fig. 2. Dis t r ibut ion  of fr inge cu r r en t  
loops along channel axis r e l a t i v e  to 
the cen te r  of the t r a n s v e r s e  magnet ic  
field B 0. 

g ra t ed  by means  of a RC c i rcu i t  and fed to the input of a OK- 
17M osc i l lograph .  

Owing to the s t rong  e l e c t r i c  f ie lds  in the p l a s m a  the coi l  
was p laced  in a grounded e l e c t r i c  shield in the fo rm of a s l o t -  
ted cy l inder  of nonmagnetic s tee l  0.01 cm thick. 

As the p l a smoid  p a s s e s  through the magnet ic  field,  the 
coi l  r e g i s t e r s  the f r inge cu r r en t  magnet ic  field in the fo rm of 
a change in the shape of the o s c i l l o g r a m  in the region  of the 
max imum of the ex te rna l  magnet ic  field. The o s e i l l o g r a m  of 
the induced magnet ic  f ield,  whose sign depends on the pos i t ion  
of the coil  r e l a t i v e  to the cen te r  of the magnet ,  is superposed  
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Fig.  3. F r i n g e  c u r r e n t s  as  a 
funct ion  of the  t r a n s v e r s e  m a g -  
ne t ic  f ie ld :  1) l e a d i n g  f r i n g e  
c u r r e n t  loop; 2) t r a i l i n g  f r i n g e  
c u r r e n t  loop.  

on the  o s c i l l o g r a m  of  the  e x t e r n a l  m a g n e t i c  f ie ld .  F o r  the  t r a i l i n g  
c u r r e n t  loop the  s i g n s  of the  o s c i l l o g r a m s  c o i n c i d e ,  for  the  l e a d ing  

loop the  o s e i I l o g r a m s  have o p p o s i t e  s i gns .  

In o r d e r  to i n v e s t i g a t e  the  d i s t r i b u t i o n  of the  induced  m a g n e t i c  
f i e ld  B 1 a long  the channe l  a x i s ,  the  m a g n e t i c  p r o b e  was  d i s p l a c e d  
t h r o u g h  d i s t a n c e s  of 10 c m  on e i t h e r  s ide  of the  c e n t e r  of the  magne t .  
The  d i s t r i b u t i o n s  of the  f i e ld  B i and the m a g n e t i c  f ie ld  in the  p l a s m a  
B 2 is shown in Fig.  4 for  e x t e r n a l  f i e l d s  of 0.24 and 0.96 W b / m  2. The  
f i e ld  of the  l e a d ing  c u r r e n t  loop ex t ends  a p p r o x i m a t e l y  2 c m  beyond  

the c e n t e r  of the  ma gne t .  

In mos t  c a s e s ,  at the  s a m e  va lue  of the  e x t e r n a l  f ie ld  B0, the  f i e ld  
B1 in the  l e a d ing  c u r r e n t  loop is g r e a t e r  than  in the t r a i l i n g  loop.  The  
l e a d i n g  loop is c h a r a c t e r i z e d  by  g rowth  of the  f ie ld  B l with i n c r e a s e  in 
the  f i e ld  B 0. As B 0 i n c r e a s e s  f r o m  0.24 to 0.96 W b / m  2, B l v a r i e s  f r o m  
0.07 to 0.104 W b / m  2, i . e . ,  by  not m o r e  than  50%, which  c o r r e s p o n d s  to 

the  e x p e r i m e n t a l l y  d e t e r m i n e d  i n c r e a s e  in the  f r i n g e  c u r r e n t .  

The  t r a i l i n g  c u r r e n t  loop is c h a r a c t e r i z e d  by  a m a x i m u m  of B i at B 0 -- 0.48 W b / m  2, the  m a x i m u m  
be ing  equa l  to 0.08 W b / m  2. At B 0 = 0.24 and 0.96 W b / m  2 the m a g n e t i c  f i e lds  Bl  for  the  t r a i l i n g  c u r r e n t  
loop have v a I u e s  of  0.055 W b / m  2. The  d i s t r i b u t i o n  of the  induced m a g n e t i c  f i e l d s  a long the  channe l  ax i s  is  

s i m i l a r  to the  f r i n g e  c u r r e n t  d i s t r i b u t i o n  in the  channe l .  

As was  to be  e x p e c t e d ,  as  a r e s u l t  of the e x i s t e n c e  of  the  induced f r i n g e  c u r r e n t  f i e lds  the  m a x i m u m  
of the  m a g n e t i c  f i e ld  in the  p l a s m a  B 2 is sh i f t ed  to the  r i g h t  r e l a t i v e  to the  m a x i m u m  of the a pp l i e d  m a g -  
ne t i e  f ie ld  B 0 by  a p p r o x i m a t e l y  2 cm.  W h e r e a s  in the  s e c t i o n  x = 410 e m  the e x t e r n a l  m a g n e t i c  f i e ld  is  
equa l  to z e r o ,  the  m a g n e t i c  f i e ld  in the  p l a s m a  B 2 < 0 in the  s e c t i o n  x = - 1 0  c m  and B 2 > 0 in the  s e c t i o n  

x = 10 cm.  

Thus ,  the  a b o v e - m e n t i o n e d  a s y m m e t r y  of  the  f r i n g e  c u r r e n t s  r e l a t i v e  to the  c e n t e r  of the  f i e ld  B 0 is  
a s s o c i a t e d  with  a d o w n s t r e a m  d i s p l a c e m e n t  of the  t r a n s v e r s e  m a g n e t i c  f ie ld  in the  p l a s m a  B 2. The f r i nge  
c u r r e n t s  a r e  s y m m e t r i c a l  about  the  c e n t e r  of the  m a g n e t i c  f ie ld  in the  p l a s m a .  

The  f r i n g e  c u r r e n t  f i e l d s  w e r e  c a l c u l a t e d  for  an i s o t r o p i e  p l a s m a  moving  in a channe l  with n o n c o n -  
duc t ing  w a l l s  in the  p r e s e n c e  of a s t epped  e x t e r n a l  f i e ld .  It was  found tha t  for  a m a g n e t i c  R e y n o l d s  n u m -  
b e r  R m ~- 10 the  induced  m a g n e t i c  f ie ld  amoun t s  to 50% of the  e x t e r n a l  app l i ed  f i e ld .  It was found e x p e r i -  
m e n t a l l y  tha t  the  f i e ld  B i r e a c h e s  30% of the  a pp l i e d  f ie ld  B 0 at B 0 = 0.24 W b / m  2. At B 0 = 0.96 W b / m  2 B i = 
0.11 B0, i . e . ,  as  the  app l i ed  f ie ld  i n c r e a s e s  the p e r c e n t a g e  i n c r e a s e s  in the  induced  m a g n e t i c  f ie ld  d e -  
c r e a s e s .  It should  be  kept  in mind tha t  in r e a l i t y  the m a g n e t i c  f ie ld  does  not have a s t ep  shape  and the  
p l a s m a  is a n i s o t r o p i e ;  m o r e o v e r ,  the  e x t e r n a l  f ie ld  has  the  i nd i ca t ed  v a l u e s  only  at the  c e n t e r  of the  m a g -  

net .  

3. In [1] it was  noted tha t  beyond  the  c e n t e r  of the  magne t  at x > 4 e m  the  l e a d i n g  f ron t  of the  p l a s -  
moid  b e g i n s  to a c c e l e r a t e .  Th i s  a c c e l e r a t i o n  e x c e e d e d  the d e c e l e r a t i o n  of the  p l a s m o i d  in the  s a m e  t r a i l -  
ing c u r r e n t  loop,  a l though the a c c e l e r a t i o n  took  p l a c e  at l o w e r  v a l u e s  of the  e x t e r n a l  m a g n e t i c  f i e ld ,  s i n c e  

the  c o r r e s p o n d i n g  zone was  f u r t h e r  f r o m  the c e n t e r  of the n o n u n i f o r m  

-tG -6 ~ -2  - 0  2 0 fo,~ 

Fig.  4. D i s t r i b u t i o n  of t r a n s -  
v e r s e  m a g n e t i c  f i e ld  a long  
the channe l  ax i s :  a) B 0 = 0.24 
Wb/m2; b) B 0 = 0.96 W b / m  2. 

f i e ld .  

In [1] it was  s u g g e s t e d  that  not a l l  the  p l a s m o i d  is a c c e l e r a t e d  to 
the  s a m e  d e g r e e ,  m o s t  of  the  a c c e l e r a t i o n  t ak ing  p l a c e  in a s m a l l  r e -  
g ion  n e a r  the  l e a d ing  edge.  

An e x a m i n a t i o n  of the  mo t ion  of the  l e a d ing  edge  at x > 0 shows 
tha t  when the  l e a d i n g  edge  of the  p l a s m o i d  e n t e r s  the  zone  of a d e c r e a s i n g  
e x t e r n a l  f i e ld ,  a t r a i l i n g  f r i n g e  c u r r e n t  loop is f o r m e d ,  and a c e r t a i n  
p a r t  of the  p l a s m o i d  n e a r  the  l e a d i n g  edge  is  then  ab le  to e n t e r  the  a c -  
c e l e r a t i o n  zone wi thout  u n d e r g o i n g  d e c e l e r a t i o n ,  whi le  the  bu lk  of the  
f low is r e t a r d e d  by  the r e s u l t i n g  c u r r e n t  loop,  i . e ,  by  the  i n t e r a c t i o n  of 
the  l e a d i n g  ha l f  of the  f r i n g e  c u r r e n t  loop and the  e x t e r n a l  m a g n e t i c  
f i e ld ,  and on ly  then  e n t e r s  the  a c c e l e r a t i o n  zone beyond  the  c e n t e r  of 
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the  t r a i l i n g  loop. The u n r e t a r d e d  p a r t  of  the  p l a s m o i d  n e a r  the l ead ing  
edge  then  b e c o m e s  s e p a r a t e d .  

It i s  not p o s s i b l e  to d e t e r m i n e  the p l a s m a  v e l o c i t y  wi th in  the  
p l a s m o i d  by  m e a n s  of  p r o b e s ,  s i n c e  t hey  r e s p o n d  only  to the  p l a s m a  
c o n d u c t i v i t y  f ront .  A c c o r d i n g l y ,  we i n v e s t i g a t e d  the  e m f  with  c y l i n d r i c a l  
e l e c t r o d e s  mounted  2 c m  a p a r t  in v a r i o u s  s e c t i o n s  of the  channe l  r e l a -  
t ive  to the  c e n t e r  of the  magne t .  The e l e c t r o d e s  w e r e  i n t roduced  s u c -  
c e s s i v e l y  at 2 c m  i n t e r v a l s  be tween  the s e c t i o n s  x = - 1 0  c m  and x = 
- I 0  cm. 

The oscillogram in Fig. 5a represents the emf at 4 >- x > -8  cm. 
At x > 4 cm the form of the oscillogram changes (Fig. 5c), and we ob- 
tain a forward emf peak that depends almost linearly on the magnetic 
field and corresponds on the time scale to 2-4 psec, i.e., the length of 
the leading plasmoid is 5-10 cm depending on the magnetic field and the 
distance from the center of the magnet. 

The emf oscillograms at x > 4 cm confirmed the assumption of ae- 
Fig. 5. Oscillogram of the celeration of part of the plasmoid in the region of the leading edge be- 
emf between electrodes at yond the center of the magnet. The flow velocity calculated from the 
h = 2 cm, B 0 = 0.96 Wb/m 2 peak values of the emf (Fig~ 5c) coincides quite closely with the value 
at various distances of the obtained by the probe method at x > 4 era, i.e., the probes in fact regis- 
electrodes (:~) from the ter only the velocity of the leading edge of the plasmoid, which does not 
c e n t e r  of the  magne t :  a) 5 > a l w a y s  c o i n c i d e  with the  v e l o c i t y  of the m a i n  flow. 

x > - 8  cm,  b) x = - 1 0  c m ,  Wi th in  the  l i m i t s  of  e r r o r  of  the  m e a s u r e m e n t s  the  v e l o c i t y  c a l c u -  
c) x = 8 c m ,  d) x = 1 0 c m .  

l a t ed  f r o m  the emf  at x < 4 c m  c o i n c i d e s  with the  v e l o c i t y  m e a s u r e d  by  
the p r o b e s .  The o s c i l l o g r a m  e m f  was  m e a s u r e d  a p p r o x i m a t e l y  10 t~sec a f t e r  the  a p p e a r a n c e  of  a s i gna l ,  
i . e . ,  at 20-30 c m  f r o m  the l e ad ing  edge .  It should  be  noted  tha t  the  p l a s m o i d  flow t i m e  depends  on the m a g -  
ne t i c  f i e ld  and,  fo r  e x a m p l e ,  at  B 0 ~ 1 W b / m  2 i~ about 70 /~sec,  w h e r e a s  in the  a b s e n c e  of a m a g n e t i c  f ie ld  
it is  150 t t s e c .  M e a s u r e m e n t s  of  the v e l o c i t y  b a s e d  on the  e m f  at d i f f e r en t  m o m e n t s  of  t i m e  showed that  a l -  
mos t  ha l f  the  p l a s m o i d  has  a cons t an t  v e l o c i t y  equal  to the  v e l o c i t y  of the  l ead ing  edge .  

In o r d e r  to d e t e r m i n e  the  flow v e l o c i t y  at x > 4 c m  we m e a s u r e d  the e m f  f r o m  the  o s c i l l o g r a m s  b e -  
hind the  e m f  p e a k  10 # s e c  a f t e r  the  a p p e a r a n c e  of a s i g n a l ,  as  for  x < 4 cm.  C a l c u l a t i o n s  for  d i f f e r en t  
m a g n e t i c  f i e l d s  and d i s t a n c e s  f r o m  the c e n t e r  of  the magne t  showed that  at x > 4 c m  the flow is a c c e l e r a t -  
ed by  a p p r o x i m a t e l y  20% in the  s e c t i o n  x = 10 cm,  which  is much  l e s s  than  the  a c c e l e r a t i o n  of the  p a r t  of 
the  p l a s m o i d  n e a r  the  l e ad ing  edge ,  the  m i n i m u m  v e l o c i t y  of the  m a i n  p l a s m a  flow b e i n g  at x = 6 cm,  and 
not  x = 4 c m  as  for  the  l e ad ing  edge .  

4. In o r d e r  to s tudy  the p l a s m a  flow p i c t u r e  in a n o n u n i f o r m  m a g n e t i c  f ie ld  we p h o t o g r a p h e d  the  flow 
in the  channe l  wi th  a h i g h - s p e e d  p h o t o r e c o r d e r .  The b e s t  p i c t u r e  is ob ta ined  by  p h o t o g r a p h i n g  th rough  the 
upper transparent wall of the channel, i.e., through the gap between the magnet coils. For this purpose 

part of the upper channel wall 20 cm long was replaced by a transparent sheet 0.I cm thick. The process 

was photographed at various magnetic fields. 

In the photographs it is possible to distinguish two dark zones, i.e., regions where flow deceleration 

is taking place, one in front of the center of the magnet about 5 cm long, which falls about 2 cm short of 

the center of the magnet, and a second region beginning exactly at the center of the magnet and extending 

for 4-5 cm. The width of the dark zones is equal to the width of the channel. 

There are no traces of shock waves and the supersonic flow is probably decelerated gradually with- 
out shock formation. The first dark zone is located between the center and the end of the leading fringe 

current loop, while the second zone begins before the trailing loop. 

It is clear from a comparison of the deceleration zones with the velocity dependence of the leading 
edge [I], that the leading dark zone coincides with the flow deceleration zone (-3 > x > -8 cm), while the 

second zone coincides with the deceleration zone (5 > x > 0). The marks on the lateral walls of the channel 
(-8 ~ x -~ 5 cm) coincide exactly with the boundaries of the dark zones. 
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5. An investigation of the interaction of a plasmoid and a nonuniform magnetic field at R m > 1 for an 

anisotropic plasma in a rectangular insulated channel showed that for a high-velocity flow of completely 

ionized plasma in the zones of nonuniformity of the magnetic field, owing to charge leakage, two fringe cur- 

rent loops are formed, the current inthese loops depending on the velocity and electrical conductivity of 

the flow and the applied magnetic field. 

The conduction anisotropy affects the electrical conductivity of the plasma, sharply suppressing the 
growth of the fringe current with increase in the external magnetic field. 

The magnetic fields induced by the fringe currents are so directed that in the zone of increasing ex- 
ternal magnetic field they reduce the transverse magnetic field in the plasma, i.e., the induced magnetic 
field is opposite in sign to the external field, while in the zone of decreasing external field B 0 they in- 
crease the magnetic field in the plasma, i.e., the induced field has the same sign as the external field. We 
observe a downstream displacement of the center of the magnetic field in the plasma characteristic of 

Rm>l. 

The effect of the induced magnetic field is especially noticeable at small external fields, when B I = 
0.3 B0, since as the applied field increases the induced fields vary only slightly as a result of the conduc- 
tion anisotropy of the plasma. 

The interaction of the fringe currents with the transverse magnetic field in the plasma creates a 
ponderomotive force F = c-~ • ]3, which decelerates the flow in front of the center of the magnet and in 
the leading half of the loop beyond the center of the magnet, and accelerates the flow in the other half of 
the trailing current loop. The supersonic flow is decelerated smoothly without the formation of shock 
waves. 

Tn the zone of decreasing magnetic field the flow separates with the formation of a precursor plas- 
mold, whose length does not exceed 5%of the length of the plasmoid as a whole. The fringe current loops 
are asymmetrical relative to the center of the external field, but symmetrical relative to the center of the 
magnetic field in the plasma. 

The experimental values of the fringe current and the induced fields are closer to the calculated val- 
ues at small applied fields, but at ]30 -> 0.I Wb/m 2 the Hall effect must be taken into account. 

High-speed photography and probe measurements revealed the existence of two flow deceleration 
zones. Consequently, in calculating the emf it is necessary to know the flow velocity in the region of the 
electrodes with allowance for flow deceleration in the zone of increasing magnetic field, the magnetic 
field in the plasma with allowance for the induced fields, and the velocity profile with allowance for the 
boundary layer. 

In conclusion the author thanks G. M. Bam-Zelikovich and A. B. Vatazhin for their assistance and 
suggestions. 
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