
s h o r t w a v e l e n g t h and long w a v e l e n g t h , were c o n s i d e r e d . Fas t growing 

m a g n e t i c p e r t u r b a t i o n s l o c a l i z e d n e a r t h e p l a s m a s u r f a c e a r e t h e 

s a l i e n t f e a t u r e s of t h i s i n s t a b i l i t y . The s p o n t a n e o u s l y g e n e r a t e d 

magnet ic f i e l d s obse rved in l a s e r produced p lasmas may be r e l a t e d t o 

t h i s i n s t a b i l i t y . A p p l i c a t i o n s of our f i n d i n g s t o t h e d i f f e r e n t 

a c c e l e r a t i n g plasma sys tems were a l s o c o n s i d e r e d . 
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Two new concepts were in t roduced in connec t ion w i t h t he problem 

of t h e i o n i z a t i o n p o t e n t i a l l o w e r i n g . F i r s t , a p r o b a b i l i s t i c approach 

was p r e s e n t e d t o account for t he f l u c t u a t i n g n a t u r e of t h e l o c a l plasma 

m i c r o f i e l d s . S e c o n d , two mechan i sms r e s p o n s i b l e f o r t h e i o n i z a t i o n 

p o t e n t i a l l o w e r i n g were i n c o r p o r a t e d i n t h e p r o b a b i l i t y f u n c t i o n . 

These a r e t he p r e v i o u s l y used ion q u a s i - s t a t i c p o t e n t i a l l o w e r i n g and a 

newly i n t r o d u c e d e l e c t r o n c o l l i s i o n a l p o t e n t i a l l o w e r i n g . The t o t a l 

p r o b a b i l i t y f u n c t i o n , which i s a c o n v o l u t i o n of t h e s e two mechanisms 

was used t o c a l c u l a t e v a r i o u s plasma p a r a m e t e r s , such as t he a v e r a g e 

i o n i z a t i o n p o t e n t i a l r e d u c t i o n , t h e p a r t i t i o n f u n c t i o n and the f r e e -

bound r ecombina t ion edge s h i f t . The v a l i d i t y of t he approx ima t ions of 

t he model as w e l l as the thermodynamic c o n s i s t e n c y of t he approach were 

a l s o c o n s i d e r e d . 

POINT EXPLOSION SIMULATION BY FAST SPARK DISCHARGES [ 1 ] 

A. Loeb, M. L o e b e n s t e i n , A. Ludmirsky, S . E l i e z e r , S . Maman and Y. Gazi t 

Most of t h e i n t e r e s t i n r e c e n t y e a r s i n h i g h c u r r e n t p u l s e d 

d i s c h a r g e s ( i . e . w i th i n i t i a l c u r r e n t r i s e of ( d l / d t ) t = 0 > I O 1 ^ A/sec) 

i n g a s e s h a s been c o n c e n t r a t e d on t h e d i s c h a r g e p e r i o d d y n a m i c s . 

L i t t l e a t t e n t i o n has been pa id t o the " l a t e hydrodynamics" produced by 

t h e s e f a s t s p a r k d i s c h a r g e s . T h i s l a t e h y d r o d y n a m i c s r e g i m e o c c u r s 

s e v e r a l t e n s of m i c r o s e c o n d s a f t e r t h e d i s c h a r g e p e r i o d , which h a s a 

d u r a t i o n of a few m i c r o s e c o n d s . In t h i s work i t was shown t h a t t h e s e 

l a t e h y d r o d y n a m i c s e f f e c t s can be d e s c r i b e d by a p o i n t e x p l o s i o n 

s i m u l a t i o n . 
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