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CHAPTER 1  

INTRODUCTION 

1.0 Background 

I t i s  w e l l  known t h a t  the  ionosphere i s  n o t  a  un i fo rm and homogeneous 

medium. For many years s tud ies  have been made o f  ionospher ic  i r r e p u l a r i  t i e s  

down t o  s izes  o f  l e s s  than 1 km; some o f  which are  assocfated w i t h  p e r i o d i c  

mot ion caused by q r a v i  ty waves, others, w i t h  tu rbu lence phenomena. The 

e f fec t  of these ionospher ic  d is turbances on convent ional  high-frequency r a d i o  

communication l i n k s  i s  an impor tan t  study, and extends back t o  almost t h e  

beginning o f  ionospher ic  i nves t i ga t i ons .  I t  i s  now recoanised, i n  fact ,  t h a t  

the  Ionosphere behaves as an i r r e g u l a r  r e f  1 e c t o r  which imposes f l u c t u a t i o n s  

on i n i t i a l l y  plane wavefronts as they, emerge from the medium. 

The i r r e g u l a r i  t f e s  o f  these wavefronts csn be thought  of as two 

d i s t t  n c t  phenomena: 

( a )  S p a t i a l  f l u c t u a t i o n s  i n  t h e  wavefront.  

These a re  the  t fme-s ta t ionary  v a r i a t i o n s  a lonq a wavefront  which a r e  

t h e  r e s u l t  o f  an angular  spread i n  t h e  down-coming s igna l ,  and caused by  t h e  

s c a t t e r i n g  na tu re  o f  t h e  embedded ionospher ic  i r r e g u l a r i t i e s .  

(b) Temporal f l u c t u a t i o n s .  

The changes i n  d e t a i l e d  shape o f  t h e  wavefront  r e s u l t i n g  f rom 




