
67 .

By the introduc t i o n of the complex amplitude through :

- j 2. f 0
hR,LP( 0 ) • hRIO) e o lA . 1 6 )

t he a u tocor re lation function o f the o b s e r v ed signal (for the

comp Le x amplitud e ) is :

, 'r J(t - -) V ( t+'" )
2 o 2

= J I RS(-I+0 - 01,

(-) 0 1

I I J R"1(T +0-0 1 , h ) WT( T+ 0-0 1 , h it- °;° 1
)

O 8 t h

By the subs ti tu t i o n: 1) 1 = 0 + 0

JJJ
o {) h

•
x hR, LP( O)hR,LP( O+o:)dhdadO

Fol lowing the same argumentation as above assuming RM to be

eons tant o ver the aetual altitude interval :



a h

WT( T-O ,h;t l dh l '-
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[ JhR :LPlO)hR ,LPC O;o)d0]da

o

Then , by de f i nition of the receiver system 's "autoco r relation

f unct ion " .

RRl a ) Ö J hR ,~pC O)hR ,Lpc o+a)d0
O

t he autoc orrelatio n lunetton of t he observed s igna l i s:

a

convo l ut ion

11\.17 )

11\.18)

In o r d e r t o de termine the validity of the

i n eq , A. B , t he f unetion Rs{ t,t) in A .7

approxima t ion giv en

can be e x presse d as :

-j2" C~~) Öh
~ J J J WM(f, h, ö h ) e c c

h Ah f

j Zn f r
e

x v
T'

(t_~_2h)v (t+I_2Ch+ Öh»dfdÖhdh
Lo c T 2 c

where the density fluctua tion s p e c t r um is defined b y :

(1\ . 19 I

(1\ .20)
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The Fouriertr~ns fo rm of the last term i n A . 19 i s :

'2 f(2( h+Ah)- ) 'If'
C= V,, (f)e

T- - )
2

( 11 . 21 1

Ass um i ng the sgectrum WM is constant over the aetua l altitude ­

int e r val, eq . A.1 9 can be rewritten with the substitution

in J\.2 1 :

RS( T, t ) = J VT(f ')ej2nf 'T{

f '

T- '2 -

+ f)Ah
c dAhdf])df '

= %iI VT1f ') 1
2

c
j 2

' f ' T r i e j 2 ' f T i W",(f ,h ,hhl

f ' f Ah

+ 1) Ah
c dahd f l df '

The integ r al over ~h r e pr e s en t s a spatia l Four iertran s f o rm:

i -j k öh
WM (f, h , hh ) e dAh A WM(f,h ,k)

hh

( 11. 22)

Rs( t,t) = %J IVT(f ') 1
2e j 2 ' f ' T Li

f ' f

+ 2 'Jf f )
c

(11 .23)

Refining now a n autocorre lation function of the spatia l

f l uc t uat io n soectrurn :

RH,k. (-l: ,h ,2k
T)

tJ. J WM(f , h, 2k
T

+ 2~f)ej2nf d f

f

it fo llows :

(11.24)
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(A .2S)~)df'
cI I ' 12 j2,f',

VT(f) e Rrl,k ( 1 . b •

f '

Provide d t he au tocorrelation function RM,k is constant in

the int egra tion over f l:

R I t) " ( h 2k I c Jr IV'r l f ' ) 1
2e j 2

' f " d f 's t , = n M, k T , , TO "2
f '

(A.26)

o r b y i n t r o d uc i ng the autocorrelat ion funetion of the

transmi tte d signal (eq . A. 14):

(A .27)

2nf Ok =-­TO c , fO : radar centre f r e q u e nc y

Eg . A.27 gives that t he plasma autocorrelation function to

be esti mated is defined by the inverse tra nsform of the

p lasma spatial fluctuation spectrum (eq . A.24) and t hat

the autocorre la tion fu netion for t he ~lasma and the

t r ans mi t t e d signa l can only be separated provided

t he p lasma autocorrelation funetion is assumed eons tant ove r

t h e alt ltude-interva l determi ned by t he transmitted s ignal .

- t he p lasma autocorrelation f u nction is assumed constant for

wavenumbe r s

2k + 4 rrf'
TO c

where f ' can vary over a frequency-band determi ned by

t he spectrum of the transmitted signa l.

Wi t h the appr.oximation in eq. A.B all frequency variations

o n ~ have be e n neg lected . As stated i n eq . A.25 , h owever,

the actual autocorrelation func tion is given by a weigh t e d

sum o f au toco r relat ion f unctions of the spatia l fl uctua t ion

spectrurn whlc h have a correct scale for backscatte r ing .
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UHF-SYSTEM

Centre frequencies

Peak powe r o utputMAX

Average powerMAX

Duty c ycle

Pu l s e rep. ra t e

Pul se l ength

Modui a t i on

VHF-SYSTEM

Cen t re freque ncie s

Peak power o utputMAX

Averag e power MA X

Duty cycle

Pul se rep . r a t e

Pulse l ength

Modulation

933 .S !: S MHz

11 freque nc ies c a n be se lected

f rom ~3 1 MHz to 936 MH z in

s teps of SOO k Hz .

2 MW

250 kh'

0-12.S% vari a ble

O- l kHz var i a b le

10 usec - 1 0 msec v ar i abl e

Pu lsed , with f ac i l i ties for

18 0 phase- mod ula t ion a nd

f requenc y - hop within the

pulse o r f rom pulse to pu lse .

A multipulse mod e g iv i ng

groups o f fr om 2 to 1 0 pu ls e s.

22 4 :t 1. S MHz

1 1 f requenc ies f rom 222 . 7 5 t o

22S .25 MH z in s teps o f 250 kHz.

S MU

625 kl;

0-12 .5% v a r i abl e

O-l kHz variabl e

10 u~ec - l msec variable

Pulsed , wi t h faciliti es f o r

18 0 0 p hase- mod u l a t ion a nd

f r e q ue nc y - ho p . Multipul s e

mode wi t h 2 to 10 pul s e s .

F lip be t wee n riqht- a nd l e ft­

circular polarization t r ans­

mi tted a r e con t rol led in

rea l-time .
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