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Antenna temperature.

The antenna temperature depends jointly on sky noise and
antenna as in (4). The sky temperature depends on the
beam pointing in relation to the galactic coordinate
system. The spillover efficiency nsp depends on the

antenna pointing relative to the local environment.

Transmission line temperature.

The transmission line temperature T0 is primarily determined
by the environmental temperature. Deviations may be caused

by transmitter power Pt coupled with line losses, hence T

0

depends on both Pt and n, in a complicated manner. We shall

t
assume it to be constant near the environmental value.

Receiver temperature.

The effective receiver temperature is entirely determined
by the quality of the receiver and does not depend on Ny
or on D.

Cost of Mechanical structure.

The mechanical cost depends primarily on L, D and N, i.e.

Cm = Cm(L, D, N)

Cost of transmission line and feeder elements.

The price of the transmission line depends strongly on
Ny » L and N and must be dimensioned to take the transmitter
power Pt . The important point here is that the transmission

line cost is independent of the width D.

Cost Balance between Width and Feeder Losses.

We now attempt to make K a maximum subject to variations in
D and Ne under the constraint that the total price be given,
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This means that:
é6C =0 = GCm - act (8)

Since we assume that Cm = Cm(D) and
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A change in ne and D subject to the above constraint
is advantageous as long as the quality factor increases,
or 8K > 0.

From (5) we have:
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A profitable investment in the feeder system can, therefore,



be made when:
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Transmission line losses are usually expressedin decibles
as:

D = 10 loglO %—

t

For an improved line with better efficiency My # Gnt

the corresponding decibel loss is:

L
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The improvement of one line over the other measured in
decibles becomes:
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2.3. Numerical Example.

Numerically for the EISCAT VHF Cylindrical antenna operating
at 224 MHz one may assume (2):
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Byt > 17 + 10°Swedish kr.
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Because of the offset feed design one may put the blockage

efficiency equal to unity:

Mgy = L

With a typical value of Ne of 0.9 the quantity S will vary

between 1.35 (at Tamin) and 0.68 (at Tamax)

From this it follows that

125%

dct < 10.6 = A MSw.kr. when Ta

6C, < 5.3 + A MSw.kr. when T_ = 1200°K
Note that A is express in decibel line improvement
associated with the cost increase 8C, and that the price

-
increase encompasses the sum of both polarizations.
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