SHORT COMMUNICATIONS

OBSERVATIONS OF 11 RADIO SOURCES NEAR 55 MHz*
By R. F. Haywngs,t P. A. Havirow,t and P. M. McCuLLocH}

A recent investigation of radio sources in the northern hemisphere was made
by Kellermann (1966). He attempted to explain some of the characteristics of the
sources that were observed to have curved spectra. In order to make a similar
investigation possible for sources in the southern hemisphere, more observations
especially at low frequencies are needed. Recently surveys have been published at
153 MHz (Hamilton and Haynes 1967) and between 40 and 120 MHz (Haynes and
Hamilton 1968). Continuing these observations, we report here on measurements of
11 radio sources made at the Australian National Radio Astronomy Observatory,
Parkes, N.S.W., in January 1968.

A total power receiver tuned from 50 to 70 MHz was used. The bandwidth was
1 MHz and the receiver noise temperature was 630°K. The feed was a broad band
helix mounted at the focus of the 210 ft telescope. The helix, with diameter 20 in.
and length 8 ft, consisted of two coaxial windings in the same sense with pitch angles
of 35°. The two windings were fed 180° out of phase and matching from 300 Q to
a 70 Q cable was achieved with a broad band transformer. The feed was sensitive
to waves with right-hand circular polarization.

The spectrum of the source Hydra A (PKS0915—11) as given by Conway,
Kellermann, and Long (1963) was used as the reference spectrum for all the observa-
tions. This source was used to calibrate a temperature saturated noise diode which
was used as a secondary standard. The noise diode was coupled to the receiver with
a directional coupler. Repeated scans of Hydra A showed that the beamwidth of the
telescope near 55 MHz is close to 6°.

The sources to be observed were selected with the following criteria.

(1) The source is sufficiently strong to permit reliable measurements.

(2) No nearby strong sources exist to produce confusion.

(3) The galactic background radiation in the vicinity of the source is low.
Of the sources measured, five were known to have curved spectra.

Below 100 MHz observations of sources are hindered by the presence of man-
made interference, and during the present observations only three channels were
found to be sufficiently clear to permit reliable measurements. These were centred
at 54-2, 59-2, and 67-4 MHz and were generally clear between 0000 and 1000 hr
local time.

* Manuscript received April 22, 1968.
+ Department of Physics, University of Tasmania, P.O. Box 252C, Hobart, Tasmania 7001.
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The results of the source measurements are given in Table 1, together with
observations of other workers. Notes on the table are as follows.

Column 1. Parkes catalogue number.

Columns 2 and 3. Right ascension and declination (1950-0).
Columns 4, 5, and 6. Present observations of flux density at 54-2, 59-2, and

67-4 MHz.

Column 7. Flux density at 85-5 MHz from Mills, Slee, and Hill (1958).
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Column 8. Flux density at 153 MHz from Hamilton and Haynes (1967).
Columns 9 and 10. Flux densities at 408 and 1410 MHz from the Parkes catalogue -
(Bolton, Gardner, and Mackey 1964; Day et al. 1966; Shimmins et al. 1966).

Columns 11 and 12. Flux densities at various frequencies between 40 and 120 MHz
from Haynes and Hamilton (1968).

Column 13. Remarks.

The accuracy of the measurements is affected by: (1) errors in calibrating the
noise diode secondary standard, (2) errors due to neighbouring sources within the
telescope beam, and (3) errors due to faint transmitting stations within the passband
of the receiver. Of these factors (2) was largely eliminated by selecting suitable
sources, and repeated scans permitted the rejection of records affected by interference
(3). The flux densities given are thought to be accurate to within 129, +3-8 f.u.

Figure 1 gives the observed spectra for the 11 sources measured. In all, 8 of
the 11 sources appear to have curved spectra. Following the convention of Bolton,
Gardner, and Mackey (1964) for classifying spectra, sources PKS1226-+02 and
PKS0320—37 have negative curvature spectra while 6 sources show positive curva-
ture spectra. The source PKS0859—25 seems to have a spectrum that implies a
single source in which the synchrotron radiation is being affected by self absorption.
The source PKS 1302—49 has a spectrum that is not characteristic of a single absorp-
tion mechanism affecting the synchrotron emission spectrum but may result from a
cutoff in the high energy electron spectrum combined with absorption at lower
frequencies. Three sources PKS1459—41, PKS1814—63, and PKS1932—46 show
a steepening of their spectra at high frequencies, suggesting a cutoff in the high energy
electron spectrum.

This programme of low frequency source measurements is being continued.
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