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Various processes occur [1] when a p l a sma  expands in a vacuum 
conta in ing  a m a g n e t i c  f i e ld ,  the discussion re la t ing  to a spher ica l  
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boundary be tween  the  p l a sma  and the f ie ld ,  i t  is of interest  to con- 

sider the ac tua l  (nonsphericai)  shape of the boundary.  From the con- 

di t ion of pressure equa l i ty ,  we can  eva lua t e  the shape of the boundary.  

w Prom point  O (see figure) a p l a sma  of to ta l  mass M expands 

freely.  A mass M/4vd f l  enters  a con i ca l  solid ang le  dfl, and we as- 
sume as an approx imat ion  that  this e l e m e n t  is in no way re la ted  to the 

rest of the p l a sma ,  t h e  cone has a vo lume  i~d~ /3 ,  in which R is the 

dis tance from O to the boundary.  The density of the p lasma in the 
cone is t aken  to be  

The ex te rna l  m a g n e t i c  f i e ld  B 0 is uniform and is d i rected a long the 

z - a x i s  before  the start  of the expansion; i t  is deformed by  the expand-  

ing p l a sma ,  which d isplaces  i t  comp le t e ly .  The f i e ld  exerts a pres- 

sure B2(O)/81r on the p lasma .  As B(0) we take  the va lue  for a f ie ld  
around a superconduct ing sphere in a uniform ex te rna l  f i e ld  B0; at  the 

boundary of the sphere 

B ( 6 ) =  8/2 B0 sin 6. (1.2) 

We equa te  the pressure from the p l a sma  flow to the pressure of the 

m a g n e t i c  f ie ld :  

2 p~2 cos ~ ~0 = I/8 B 8 (O) / ~ , (1,3) 

in which v = (2E/M) U2 is the speed of the p lasma ,  E is the energy re- 

leased  at  O, and r is the angle  be tween  the no rma l  to the boundary 

and the radius R. Dif ferent ia l  geome t ry  g ives  

cos ~ =  B e / ( B  2-~  B '2) ( B =  R (O), R ' = d R / d O ) .  (1.4) 

w Substi tut ion into (1.3) for p, B(0), cosr  and v of (1.1), (1.2), 

and (1.4) g ives  

all: / d0 . . . .  u i / sin~ Or - -  r 2, 

r - -  R / Ro,  R0 = (82/8 E / Bo2) '/:' . ( 2 . 1 )  

This equat ion  has been  solved n u m e r i c a l l y  subject  to r(90~ = 1, 

which follows from considerat ions of symmet ry .  The results are shown 

in the f igure.  
w Consider the  asympto t ic  behavior  of r for 0 --~ O; here  we ne -  

gIec t  the  second t e r m  under  the  radicand in  (2.1), which  gives  r ~ 
] in (0/2)1 z/5, i . e . ,  r tends fa i r ly  s lowly to inf in i ty  as 0 "-~ 0. 

I am indebted  to Yu. P. Raizer  for a useful discussion. 
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