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The appearance of  t h e  luminous ma t t e r  

i n  t h e  s o 1 . a ~  corona is  i n  many c a s e s  due 

t o  t h e  condensat ion of  t h e  coronal  p l a s -  

ma. This  r e l a t i v e l y  cool  and dense ma t t e r  

appears  a s  prominences i n s i d e  a  v e r y  ho t  

and r a r i f i e d  plasma. We cons ide r  he re  t h e  

apparent  motion o f  t h e  condensat ions 

along t h e  magnetic f i e l d .  

Let u s  suppose t h a t  t h e  tempera ture  

drops i n  some region  of  a  hot  plasma i n  

t h e  magnetic f i e l d .  For t h e  condensat ion 

p rocess  t h e  number o f  t h e  recombinations 

h ighly  increased  and so  does t h e  energy 

r a d i a t e d  i n t o  surrounding space. The tem- 

p e r a t u r e  may drop from about l o6  K t o  

t h e  width o f  t h e  zone i n  which t h e  cool-  

i n g  o f  t h e  plasma i s  t a k i n g  p lace .  A z is  

approximately t h e  d i s t a n c e  on which t h e  

tempera ture  drops  from T1 t o  T2 where T1 

i s  t h e  temperature of t h e  hot  plasma and 

T2 i s  t h e  temperature i n  t h e  condensat i-  

on. The time zE i n  which t h e  tempera ture  

drops from T7 t o  T i s  approximately equ- 
L 2 

a1 t o  t h e  energy r e l a x a t i o n  time f o r  t h e  

e! ec tvons  f lowing a:.ong t h e  magnetic f i  eld 

i n t o  t h e  condensat ion from t h e  hot  r e y i  on. 

Simi1.erl.y a s  i n  t h e  problme of an infl.am- 

mabi e  1 i q u i d  we g e t  

4 whe.?e IJ,," i s  t h e  t empera t l~ re  conduct iv i -  2 . 10 K o r  l e s s .  S ince  t h e  p! asma i s  i n  
t y  of t h e  e l e c t r o n s  along t h e  magnetic 

t h e  magnetic f i e l d  t h e  hea t  f low ac ross  
f i e l d .  'The thermal. conduc t iv i ty  i s  given 

t h e  magnetic f i e l d  i s  strolzgly reduced,  
by tk r e : z t ion  (2) 

because X,  / ) ~ , , 4 1 . ,  where %A and x ,  a r e  

thermal c o n d u c t i v i t i e s  i n  t h e  d i r e c t i o n s  e  e  
K), = - 

perpend icu la r  and p a r a l l e l  t o  t h e  magne- e2 - Cll 

t i c  f i e l d .  I f  t h e  inward energy flow i s  c;): is  t h e  e l e c t r i . c a l  conduc t iv i ty  ; , a ra l -  

low enough t h e  cool  r eg ion  w i l l  spread le7 t o  t h e  f i e l d .  Yrsa t ing  t h e  e l e c t r o n  

along t h e  magnetic f i e l d  i n t o  t h e  ho t  one. g a s  a s  an i d e a l  one we g e t  

This  problem we t r e a t  s i m i l a r l y  a s  it i s  kTe 
= - -  

t r e a t e d  t h e  problem of t h e  propagat ion  of  - G," 
5 z2ne 

flame above an inflammable l i q u i d  i n  a  , ~ .  Taking f o r  t h e  Q," t h e  express ion  

We assume t h a t  t h e  magnetic f i e l d  i s  we g e t  

o r i e n t e d  along t h e  z  ax i s .  .Le t  A z be 
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References : 

where t. i s  t h e  mean c o l ' l i s i o n  t ime f o r  e 

t h e  e l e c t r o n s ,  From t h e  Eqs. (1) and (3)  

we g e t  f o r  t h e  apparent  v e l o c i t y  of  t h e  

propagat ion  o f  a condensat ion along t h e  

magnetic f i e l d  

Let u s  use  t h i s  equat ion  t o  c a l c u l a t e  t h e  

v e l o c i t y  va i n  a prominence i n  t h e  s o l a r  

corona. For Te we t a k e  a t y p i c a l  va lue  
4 Te = 2 . 10 K. The energy r e l a x a t i o n  ti- 

me rE is  much longe r  t h a n  t h e  mean cot -  
- .  
,i:.iion time ze. We can t a k e  f o r  t h e  hy- 

drogen plasma Te/z = For va we 

g e t  va = 45 h / s .  V e l o c i t i e s  of s i m i l a r  

( 3 )  magnitude have r e a l l y  been measured . 
If va = 0 it does no t  mean t h a t  t h e  mat- 

t e r  i s  f lowing along t h e  f i e l d  l i n e s .  This  

i s  t h e  v e l o c i t y  of t h e  r e g i o n  of  t h e  en- 

hanced r a d i a t i o n .  I n  m a j o r i t y  of t h e  mo- 

v ing  prominences t h e  m a t t e r  r e a l l y  moves 

along t h e  magnetic f i e l d .  
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