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Secur i ty  C lass i f icat ion 

D O C U M E N T  C O k O L  D A T A -  R & D  

I. 
(Secur i ty  c lass i f icat ion of  t it le, body  of abst rer t  n n d  i ndex i ng  anno l n f i on  must  b e  en te red  w h e n  the  ove ra l l  r epo r t  is c lass i f ied)  

O R l ‘l N A T l N G  A C T l V l T Y  (Co rpo re l ee " tho r ,  *a. R E P O R T  S E C U R I T Y  C L A S S I F I C A T I O N  

Nava l  Resea r ch  Labo ra to ry  Unc lass i f ied  
Wash i ng ton ,  D.C. 2 0 3 9 0  2b .  G R O U P  

INSTABIL IT IES  O B S E R V E D  IN L O W E R - E - L A Y E R  A L K A L I - P L A S M A - C L O U D  R E L E A S E S  
A N D  THEIR  IM P L ICAT IONS  R E G A R D ING S P O R A D IC E  
D E I C R l P T l V E  N O T E S  pype  o f repo r l  a n d  in t rus ive da les )  

Th is  is a n  in te r im repo r t  o n  o n e  p h a s e  of a  con t i nu i ng  p rob l em.  
A U T H O R tS l  (First n a m e , m i dd l e  init iel, lest n a m e )  

J o hn  R. Dav is  

R E P O R T  D A T E  178 .  T O T A L  N O . O F  P A G E S  7 th  N O . O F  R E F S  
Ju lv 28 ,  1 9 7 0  1 1 0  1 1 8  

a. C O N T R A C T  O R  G R A N T  N O . 19e .  O R IG INATOR*5  R E P O R T  N U M B E R IS , 
R02 - 2 3 . 5 01  

b. P R O J E C T  N O . 
F B  2 8 3 5 - 7 0 - X - 0 0 1 4  

c. 96 .  O T H E R  R E P O R T  N O tS , ( any  o the r”“mbe r s  t*.¶tm a y  b e  ass i gned  

Th is  d ocumen t  h as  b e e n  a p p r o v ed  for pub l i c  r e l ease  a n d  sa le,  its d ist r ibut ion is un l im i ted.  

1 .  S U P P L E M E N T A R Y  N O T E S  

3. A B S T R A C T  

I*. S P O N S O R l N G  M l L l TARY  ACT lV lTY  

Depa r tmen t  of the  A i r  Force,  Wash i ng ton ,  D.C 
a n d  Depa r tmen t  of the  Navy  (Nava l  E lec t ron ic  
Sys tems Command ) ,  Wash i ng ton ,  DC.  2 0 3 6 0  

Th is  repo r t  desc r i bes  a  study of g u n -  a n d  r ocke t - emp laced  a lka l i  p l a sma  c louds  in  the  
8 5 - 1 0 5  km  a l t i tude r eg i on  of the  i onosphe re .  T h e  ob ject  of the  invest igat ion is to s tudy the  
sma l l -sca le  ( tens-of -meters) ,  shor t - te rm ( f ract ions-of -seconds)  i r r egu la r  m o t ion of the  
m a g n e tof lu id in  the  l owe r  E  layer.  M o t ions o n  this spat ia l  a n d  t empo ra l  sca le  a r e  k n own  to 
b e  r espons i b l e  for r ad i o f r equency  scat ter ing at E - l aye r  he ights,  a n d  it h as  b e e n  suspec ted  
that they a r e  impor tan t  in  the  a p p e a r a n c e  a n d  evo lu t i on  of the  spo rad i c -E  layer.  T h e  reso lu -  
t ion wh i ch  is necessa ry  to d isce rn  m o t ions o n  the  sca le  i nd ica ted  was  a f fo rded  by  decame te r -  
a n d  m e te r -wave leng th  cohe ren t - pu l se -dopp l e r  rada r .  

A  su rvey  of poss ib l e  instabi l i ty mechan i sms  wh i ch  can  exp la i n  the  spat ia l  a n d  t empo ra l  
sca les of the  i r regu la r  m o t ion obse r ved  in  P h a s e  III of p l a sma  c l oud  evo lu t i on  l eads  to the  c on  
e l us i on  that a  d iss ipat ive instabi l i ty i nvo lv ing  c rossed  e lectr ic a n d  m a g n e tic f ie lds in  the  p re -  
sence  of a  p rope r l y  o r i en ted  p l a sma  dens i ty  g rad i en t  is the  most  l ikely cand ida te .  It is f o und  
that the  obse r ved  tens-o f -meters  instabi l i ty wave l eng ths  a n d  ten ths -o f -seconds g rowth  tim e s  
a r e  p red ic ted  by  this mechan i sm,  a n d  cu rves  of t hese  pa r ame te r s  a r e  p r esen ted  for va r i ous  
a l t i tudes, e lectrostat ic f ie ld intensit ies, a n d  wave leng ths .  A  m o r e  soph ist icated,  two-  
d imens iona l ,  non l i n ea r  instabi l i ty ana lys is  p red ic ts  a  cycl ic g r ow th - and - decay  p rocess  for 
the  instabi l i ty in  the  l owe r  E  laye r  a n d  is in  r ema rkab l e  a g r e emen t  wi th the  P h a s e  IV  p l a sma  
c l oud  behav io r .  Th is  c i rcumstance is i n te rp re ted  as  s t rong  ev i dence  that the  instabi l i ty is 
i ns t rumenta l  i n  the  fo rmat ion  of tempera te la t i t ude  nonb l anke t i ng  spo rad i c  E . 
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