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T h e  "rcsis t : inceI '  pnrametcr  IC s c a l e s  w i t h  t h e  geometry of t h e  f l a s h l a m p  0 

R 1 1 2  1c = 1c - ohm(amp) 
0 d 

whcre R is  tlica l eng t l i  o f  t h e  lamp i n  cm, d is t h e  b o r e  d i a m e t e r  i n  cm, 

and k i s  a f u n c t i o n  o f  t h e  p r e s s u r e  and t y p e  of  g a s  used i n  t h e  l amp .  

T y p i c a l  valves o f  k are 1.1-1.3. With c a r e f u l  d e s i g n  of t h e  d i s c h a r g e  

geometry,  t h e  use o f  a new class  of  e x t e n d e d - f o i l ,  low i n d u c t a n c e  

c a p a c i t o r s ,  and low i n d u c t a n c e  s p a r k  gaps ,  t h e  bulk  of  t h e  i n d u c t a n c e  

and " r e s i s t a n c e "  i s  found t o  l i e  i n  t h e  f l a s h l a m p s .  Fu r the rmore ,  i t  

h a s  been l o n g k h o w n  t h a t  t h e  d i s c h a r g e  does n o t  b e g i n  un i fo rmly  a c r o s s  

t h e  e n t i r e  b o r e  o f  t h e  lamp, b u t  a v e r y  t h i n  streamer i s  f i r s t  s t a r t e d  

and t h e n  grows t o  f i l l  t h e  lamp. (LeC, 56) During t h e  i n i t i a l  growth 

of t h e  s t r e a m e r ,  t h e  c i r c u i t  independence i s  much l a r g e r  t h a n  t h e  f u l l  

volume d i s c h a r g e  as g i v e n  by t h e  e m p i r i c a l  E q .  (1). 

By runn ing  t h e  lamps i n  a ' s i m m e r i n g  mode, ( J e t ,  7 4 )  i n  which t h e  

lamps always have 40-50 m a  o f ' c u r r e n t  f l owing  through them, a t h i n  

s t r e a m e r  is a l r e a d y  e s t a b l i s h e d .  The simmer c u r r e n t  a l s o  a p p a r e n t l y  

r educes  t h e  e l e c t r o d e  s p u t t e r i n g  on t o  t h e  walls o f  t h e  f l a s h l a m p ,  

hence ,  g r e a t l y  i n c r e a s e s  t h e i r  l i f e t i m e .  

j i t t e r  of t h e  d i s c h a r g e  is g r e a t l y  r educed .  The speed of t h e  d i s c h a r g e  

F i n a l l y ,  t h e  t i m e  and a m p l i t u d e  

i s  f u r t h e r  enhanced by i n c o r p o r a t i n g  a s m a l l  p r e p u l s e  several micro- 

s econds  b e f o r e  t h e  main p u l s e  (Orn, 7 4 ) .  The small  d i s c h a r g e  does n o t  

produce enough l i g h t  t o  s i g n i f i c a n t l y  a l t e r  a l t e r  t h e  p o p u l a t i o n s  of  

t h e  ene rgy  l e v e l s  of t h e  dye m o l e c u l e s ,  b u t  t h e  growth p e r i o d  f o r  t h e  

plasma t o  f i l l  t h e  lamp i s  g r e a t l y  reduced.  The most e f f e c t i v e  d e l a y  




