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A L O N G I T U D I N A L L Y  

In the  le f t  s i de  of (4.1) the  a u t h o r s  o m i t t e d  the  t e r m  ~/4nda 2. In (4.5) in the  n u m e r a t o r  the  t e r m  da,  
t h e r e f o r e ,  a p p e a r s  to t h e -  1 p o w e r .  

J u s t i f i e d  c r i t i c i s m  has  been  m a d e  of ou r  a n a l y s i s ,  s i n c e  in a s s u m i n g  Ta ,  a, d a to  be  c o n s t a n t s ,  in a c -  
c o r d a n c e  with O h m ' s  law I = i/4~'da2O'E , the  f i e ld  i n t e n s i t y  m u s t  r e m a i n  c o n s t a n t  if the  c u r r e n t  r e m a i n s  c o n -  
s t an t .  We a g r e e  that  the  a s s u m p t i o n  ~ = e o n s t  is  s u p e r f l u o u s .  It would be m o r e  c o r r e c t  to m a k e  the  a s s u m -  
t ion  T a = c o n s t ,  whi le  l e a v i n g  cr v a r i a b l e .  Th is  is  va l id  in t he  r e g i o n  of s h a r p  v a r i a t i o n  of o ' = f (T a )  , when a 
l a r g e  change  of ~ c o r r e s p o n d s  to s m a l l  change  of T a .  

Accoun t  f o r  t h e s e  f a c t o r s  does  not  l e ad  to any change  of the  q u a l i t a t i v e  p i c t u r e  of the  vo l t a ge  i n c r e a s e  
a long the  length  of the  a x i a l l y  b lown a r c ,  r e s u l t i n g  f r o m  t e m p e r a t u r e  i n c r e a s e  of the  s u r r o u n d i n g  g a s .  F o r  
e x a m p l e ,  r e p l a c i n g  ~ by  the  p a r a m e t e r s  a p p e a r i n g  in O h m ' s  law, we f ind 

E ~ COaSt Cp~'l-m (Ta -- T) d a 
I (d -- cl~) 

which  fo r  I = c o n s t ,  d a = c o n s t ,  T a ~ c o n s t  y i e l d s ,  a s  b e f o r e ,  i n c r e a s e  of E as  a r e s u l t  of the  l a r g e  i n c r e a s e  
of Cp with  t e m p e r a t u r e  i n c r e a s e  (for  d i s s o c i a t i n g  g a s e s ) .  
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