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o h 0

Then, by definition of the receiver system's "autocorrelation

function".

*
Rp(0) A J hg, 1p(@)hy 1 p(0+a)do (A.17)

€]

the autocorrelation function of the observed signal is:

Ro(r,t) = J RM(r—u,h)RT(T~a;t)-RR(u)da

- [ Ry X Ryp ]QRR (A.18)

@ convolution

In order to determine the validity of the approximation given

in eq. A.8, the function RS{T,tJ in A.7 <can be expressed as:

; 2f, , £ :
""JZTT ‘—c—‘!‘E”ﬁh JZTTfT

RS(T,t) = J J J WM(f,h;ﬁh]e e
h Ah f
% .. 5 Zh 1_2(h+4h)

where the density fluctuation spectrum is defined by:

)
. P (A.20)
WM{frhfﬂh} é F {RM(Trhrﬂh)r
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The Fouriertransform of the last térm in A.19 is:

; 2 (h+Ah) T
=4u (2L ORL o Ty
+« _ 2(h+Ah), , _ J c 2

'rlvT(t * 5 = SRR ) = Wyit)e (A.21)

Assuming the spectrum WM is constant over the actual altitude-

interval, eq. A.l19 can be rewritten with the substitution
in A.21:

. 2h
: 2nE" (t=5-22)
= 1yel2nf'T Boe - E o T P 2 e
R_(1,t) = I Vgp(£')e ( ]IVT (& = 5o 2)e |
£ h
2(f +f")
X [1 e J Wy (f/h,Ah)e dahdf ])af'
f AR

c vy | 2320 E" j2uf
=< jllef ] |2 T[Jej i J Wy (£,h, Ah)
£ £ Ah

2(f0+f') £

) g . SRR
e e s dahdf | as’

The integral over Ah represents a spatial Fouriertransform:

I WM(f,h,ah)e—jkAhdAh & W (£,h,k) (A.22)
sh
: dn (£.+£")
_c or 123208 % 1| 0 2 f
R (1,8) =5 J Vo (£1) | “e LJ Wy (£,h, - + 255)
£ £
eI g g (A.23)

Refining now an autocorrelation function of the spatial
fluctuation spectrum:

Ry k (t/h,2kg) & j Wy (£, h, 2k, + 225)e327F gf (A.24)
r
:

it follows:
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- 2 R A (.5 & A 4uf!
Ry(t,t) =5 | [Vg(£4)]%
fl

RM;k{T‘h' 2kTO + == yaf' (A.25)

Provided the autocorrelation function RM K is constant in
r
the integration over f':

E c | .

- L]
| 2_j2nf"s
f L]

af’ (A.26)

or by introducing the autocorrelation function of the
transmitted signal (eq. A.14):

Rs(r,t) = RM'k(t,h,ZkTo)-RT(r,t) (A.27)
2ﬁf0
kTO = = . fO: radar centre frequency

Eq. A.27 gives that the plasma autocorrelation function to
be estimated is defined by the inverse transform of the
plasma spatial fluctuation spectrum (eq. A.24) and that
the autocorrelation function for the plasma and the

transmitted signal can only be separated provided

- the plasma autocorrelation function is assumed constant over
the altitude-interval determined by the transmitted signal,

- the plasma autocorrelation function is assumed constant for
wavenumbers

4unf!
Zkpo *
where f' can vary over a frequency-band determined by
the spectrum of the transmitted signal.

With the approximation in eg. A.8 all freguency variations

on RM have been neglected. As stated in eq. A.25, however,

the actual autocorrelation function is given by a weighted

sum of autocorrelation functions of the spatial fluctuation
spectrum which have a correct scale for backscattering.



APPENDIX B Thais

EISCAT TRANSMITTER SYSTEM CHARACTERISTICS.

UHF-SYSTEM
Centre frequencies : 933,55 5 MHz
11 frequencies can be selected
from 831 MHz to 936 MHz in
steps of 500 kHz.

Peak power outputMAx : 2 MW

Average POWeX .« 250 kW

Duty cvcle : 0-12.5% variable

Pulse rep. rate : 0-1 kHz variable

Pulse length : 10 usec - 10 msec variable

Modulation : Pulsed, with facilities for
180 phase-modulation and
frequency-hop within the
pulse or from pulse to pulse.
A multipulse mode giving
groups of from 2 to 10 pulses.

VHF-SYSTEM

Centre frequencies ¢ 224 + 1.5 MHz
11 freguencies from 222.75 to
225.25 MHz in steps of 250 kHz.

Peak power outputMAX : 5 MW

Average power,, . 625 kW

Duty cycle : 0-12.5% variable

Pulse rep. rate : 0-1 kHz variable

Pulse length : 10 usec - 1 msec variable

Modulation : Pulsed, with facilities for

180" phase-modulation and
frequencv-hop. Multipulse
mode with 2 to 10 pulses.
Flip between right- and left-
circular polarization trans-
mitted are controlled in
real-time.
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