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1,0 INTRODUCTION

One of the major reasons for conducting these interference
surveys is to gather information to enable us to select the optimum
band or bands for the low frequency (<1 GHz) operation of the Aus-
tralia Telescope., 1In this report, the fourth in the series of in-
terference measurements conducted at the various AT sites, we present
our findings in three sections.

In Section A we show the geographical location and other parame-
ters of radio transmitters (in the bands under consideration) in the
state of NS5SW. We follow +this up in Section B with our latest in-
terference measurements taken at the three sites, viz, Parkes, Siding
Spring and Culgoora, and attempt to identify some of our interfering
signals, by comparing frequencies and direction of arrival of the in-
terfering signal with information from Section A, in our final sec-
tion (Section C) we endeavour to define a harmful level of
interference for the AT and compare this to the sensitivity of our in-
terference measuring equipment,

2.0 SECTION A - RF TRANSMITTERS

The Department of Communication’s "Australian Master Frequency
Register™ Edition 76 contains a complete listing of radio transmitters
together with various parameters. From this document we have plotted
the following: 1In figure 1 we show the location of radio transmitters
in NSW in the frequency band 317.4 MHz to 342.9 MHz, in figure 2, the
frequency band is 401.1 MHz to 419,975 MHz, whilst in figure 3 the
range is from 830,987 MHz to 855.0 MHz, The numbers in the diagram
can be used with Tables A, B or C to determine the exact frequency and
radiated power of the transmitter located at that position., RAustralia
Telescope antenna sites are also shown on figures 1-3 as filled in
diamonds. The 600 MHz band is reserved for mobile and military use,
hence no transmitter locations are available,

The international frequency allocations for radio astronomy below
1 GHz are 322-328.6, 406.1-410 and 608-614 MHz. The first +two are
shared with "fixed and mobile services” on a no interference basis.
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The best level of protection is at 406.1-410 MHz, where airborne (or
Spaceborne) transmitters are excluded over the band 406-420 MHz, The
608-614 MHz band is shared with TV broadcasting (terrestrial) and ra-
dionavigation services, 1In addition, the Molonglo Synthesis Telescope
(situated near Canberra, ACT) has obtained the local transmitter 1ji-
cences, hence protection for the band 841-845 MHz.
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3.0 SECTION B - SURVEY RESULTS

The equipment 1is basically the same as used in previous surveys
and is shown schematically in Figure 4. In all figures the power
scale is in terms of the input to the spectrum analyzer; to ascertain
actual received power due consideration must be taken of the LNA and
antenna parameters. The observing technique used was to record azi-
muth scans at approximately 30° intervals; integration time for each
scan 1is of the order of 10 seconds., The noise temperature of the
low-noise amplifier (LNA) is 500K. The frequency bands covered are as
shown below:

(a) 300 - 350 MHz

{b) 400 - 420 MH=z

(e) 575 - 675 MHz

(d) 818 - 868 MHz and

(e) 1395 -1445 MHz (Parkes site only)

INTERFERENCE MEASUREMENT RECEIVER SCHEMATIC

Antenng

LNA

HP Spectrum

85698 Analyser

Frequency Anfenna LNA

{MHz) Type Gain (db) HPBwW Type Gan (db)
327 YAG] 14, 30° Miteq 35
410 YAG1 14 30° Miteq 35
625 HELIX 11 36° Miteq 35
843 HELIX 1 36° Miteq 35

*1420 HORN 17 24° Miteq 35

*0nly used for Parkes Site

Figure 4
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J.1 Sites

3.1.1 Culgoora -

In Figures 5-8 we present the results obtained at 325, 410, 625
and 843 MHz respectively.

All but the 410 MHz band seem relatively free of strong interfer-
ence. In the 410 MHz band the following transmitters have been
identified:

Frequency Transmitter Radiated $SA Received Direction of
(MHz) No, Power(W) Power(dBm) Arrival {(degs)
413.5 183 10 -66 30
415.5 262 10 -47 9D
416.5 271, 272 10 -79 30
419.5 286 10 -77 90

In Figure 9 we present the results of a time survey at 410 MHz.

3.1.2 Siding Spring -

The azimuths =scan at Siding Spring were done at two separate
sites, The 270-0-90 degrees scans were done on the grass verge just
north of the UK Schmidt Telescope, whilat the 90-180-270 degree scans
were done approximately 50 metres south of the main building and some
5 metres higher., The agreement in the overlap areas is therefore not
exact: the actual AT site is 50m lower and some 1 km to the east,.

(i) 327 MHz results

The results of the 327 MHz survey are shown in Figures 10 and 11 with
no identification possible of the interfering signals (most sources
being o¢utside our region of ceoncern), However, within the frequency
band of interest, one source of interference was detected with the
following parameters:

Frequency Transmitter Radiated SA Received Direction of

{MHz) No. power power (dBm) arrival (degs)
326.0 ? 7 ~-76 210
(ii) 410 MHz

The 410 MHz results are shown in Figures 12 and 13. Tentative iden-
tifications are indicated in the table below:
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Frequency Transmitter Radiated SA received Direction of
(MHz) No, power power (dBm) arrival(degs)
403 .1 25 27 nwW -73 270
403, 2 ? -72 120
403.5 34 10 W -59 300
405.,5 111 10 W -82 0
406.0 113 20 w -81 210
406 .5 115 10 w -65 0
409.1 134 15 w -84 90
410, 8 148 10 W ~-79 30
412.7 167 5w -78 120
412.9 169 7T W -60 0
413.5 183 10 W -60 30
415.5 262 10 W -62 90
419.,5 286 10 w -64 30

(iii) 625.0 MHz Results

These results are shown in Figures 14 and 15,

As no tranesmitter list-

ings are available for this frequency, no identification was possible.
Relevant parameters of interfering sources are shown below:

Frequency Transmitter Radiated SA received Direction of
(MHz} No. power power (dBm) arrival(degs)
580.0 ? ? -78 240
613,3 ? ? -84 210
629.4 ? 7 -83 270

(iv) 843 MHz Results

Results

are

shown in Figures 16 and 17

identifications:

with the folleowing tentative

Frequency Transmitter Radiated SA received Direction of

(MHz) No. power power (dBm) arrival(degse)
820,6 7 ? ~-55 150
823.1 ? ? -31 0
824.7 ? 7 -68 270
839.0 11 10 -85 g0
859.8 7 7 -69 330

(c) Parkes

(i) 327 MHz results
Results are shown in Figure 18 with the following tentative
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identifications:
Frequency Transmitter Radiated SA received Direction of
(MHz) No, power power (dBm) arrival(degs)
J06.6 ? ? -86 120
316.5 ? 7 -89 0
320.5 ? ? -88 0

(ii) 408 MHz results

No detectable transmitters, see Figure 19,
(i1i) 625,0 MHz results

No detectable transmitters, see Figure 20.
(iv) 843.0 MHz results

Results are shown in Figure 21, with the following interfering
source parameters:

Frequency Transmitter Radiated SA received Direction of
(MHz) No. power power (dBm) arrival (degs)
862.,2 ? ? -66 60

(v) 1420,0 MHz results
No detectable transmitters, see Figure 22,

Two time surveys were done at Parkes: one at 327.0 MHz (Figure 23)
and the other at 408 MHz (figure 24),
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4.0 SECTION C

4.1 Radio Interference and the AT

In this section we determine approximate values for harmful lev-
els of interference to the AT. We will only be concerned with the
compact array since it is unlikely that the same source of terrestrial
interference will be strong ernough at all three stations - Siding
Spring, Parkes, Culgoora - to cause problems,

As noted in the Appendix D of AT/15.5/020 (1), the effects of in-
terference depend upon many factors and a good discussion of these is
given by Thompson (2). In his paper he has derived an expression for
the level of interference which is harmful to a synthesis array. A
harmful level in this case is considered to be one which is about one
tenth of the rms noise level of the system,

A different criterion was used in ASTDOC/S8/RHF/BJR/PAGS (3) in
which the interference levels from the Woodlawn cocpper mine were com-
pared with the —confusion level., Since this can be higher than the
noise level, the use of the latter leads to a conservative estimate of
the tolerable interference level.

Using Thompson's approach then, we can calculate a value for this
harmful interference for the Australia Telescope. His expression (15)

can be reduced to: %Eq'
N 1
. 1.04z10°%3 [ 2, -2 -1
Si = _-1_' Wm Hz
22/B

where 8i is the harmful interference level, B is the bandwidth in Hz
and X wavelength in metres. The quantity in sgquare brackets is a
measure of the number of baselines used in the array. For the VLA
compact array it has the value [iﬁém%i;g] , for example,
The effects of interference are in fact worst when the array is in its
most compact form, for then the "washing out" of the fringes due to
the unwanted signal is least,

Thus for the AT the 1.5km array is the most compact and will
therefore be a worst case situation., On any one day for this array

there are only 10 spacings and the most compact arrangement is on day
1 [see AT/10,1/036; AT/17.2/003, fig, 3.1] (4).

The mean spacing, % E; g’ = 606n,
N

Using this value some calculated interference levels are given in the
following table:



