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LETTERS TO THE EDITOR 

PHYSICAL SCIENCES 

Statistical Properties of Pulsar CP 1919 
THE pulsar OP 1919 (ref. 1) was observed at Parkes• in 
March 1968 at a number of radio frequencies. On occasions 
the frequencies 85, 150, 150·9, 630 and 1,410 MHz were 
used simultaneously, with the 210 foot telescope tracking 
the source for some 4 h. The data have now been examined 
for statistical occurrence properties and a quantitative 
description of the source can be given. The statistics of 
pulse occurrence are of general interest because theories 
of emission (and pulse propagation) require these data. 
And anyway an observatory embarking on a programme 
of searching for such objects must know the statistical 
properties of pulse occurrence to aid in determining an 
observational programme. 

Some of the statistics of pulsars have been described 
already in general terms. At lower radio frequencies 
pulses occur in short bursts. At higher frequencies pulses 
occur in longer trains. Most of the published reports have 
concentrated on the description of the events when the 
pulses were strongest. Some preliminary statistics on 
pulse magnitudes have been given for the frequency of 
408 MHz (ref. 3). This communication concentrates on 
the pulse amplitude occurrence statistics for the pulsar 
OP 1919 at the frequencies observed at Parkes. 

The methods of observation and calibration have already 
been described•. The mean values of pulse amplitude at 
each frequency were determined from long integrations 
made in a sequential computer, synchronized to the pulse 
period. The pulse occurrence data were derived from 
chart records made with the time constant of 0·1 s. A 
selection was made of charts where a nearly continuous 
record was available for at least 5,000 pulses (2 h of 
tracking). 

At a frequency of 85 MHz the noise on the record made 
the task of identifying pulses less than 20 flux units in 
amplitude very difficult. The mean value of pulse ampli
tude was determined to be 1·5 flux units. The inspection 
of records for a 5,000 pulse period revealed one burst 
with 7 pulses in the range of 50-100 flux units. A further 
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Fig. 1. Histograms of pulse occurrence against pulse flux at 150 MHz. 

Pulses are grouped with sequential number designation. 
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Fig. 2. Histograms of pulse occurrence against pulse flux at 630 MHz. 
Pulses are grouped with sequential number designation. The 100 pulse 

groups show examples of extremes in pulsar activity. 

burst was observed in the 5,000 pulse period with a few 
pulses in the range of 40-60 flux units. At the frequency 
of 150 MHz the mean value of pulse amplitude was 9 flux 
units and the detection limit was 4 flux units. Histograms 
of pulse occurrence were drawn for 5 flux unit steps as 
shown in Fig. 1. Increases in flux amplitude of pulses in 
the form of bursts were observed at least once every 200 
pulses. The histogram of 5,000 pulses shows several large 
pulses to be present in the observed sample. At the 
frequency of 630 MHz the mean pulse amplitude is 1·2 
flux units and the detection limit is 0·6 flux units. There 
is a distinct difference in the histograms shown in Fig. 2 
for this frequency as compared with the 150 MHz values. 
Pulses are weak for some 4,000 pulse periods and then 
consistently strong for some 500 pulses. The histogram 
of 5,000 pulses also shows a number of large pulses which, 
however, occur in one long active period. At 1,410 MHz 
very few pulses were actually observed. The mean flux 
was found to be 0·3 flux units. Occasional pulses up to 
3·0 flux units, however, were observed in the 5,000 pulse 
period. 

The statistics of pulse occurrence give a complicated 
picture of the behaviour of pulsars. It has already been 
noted• that time scale difficulties preclude a simple thin 
screen scintillation explanation of the pulsar pulse to 
pulse amplitude variations. The histograms given for 
the frequency of 150 MHz may allow an explanation by 
deep scintillations. It would be difficult, however, to fit 
the 630 MHz results into such an explanation. 

For a pulsar search, it seems that a frequency near 
150 MHz is optimum with a tracking period of 5 min 
for each sky point. It would be interesting to seek data 
to establish whether there is a correlation between pulse 
occurrence at a particular frequency and pulse period. 

I thank Dr B. J. Robinson and Mr B. F. C. Cooper of 
the Radiophysics Division, CSIRO, and Mr T. L. Lan
decker of the School of Electrical Engineering, University 
of Sydney, for cooperation in observations of the pulsar 
at Parkes. 

School of Electrical Engineering, 
University of Sydney. 

Received July 15, 1968. 

R. WIELEBINSKI 

1 Hewish, A., Bell, S. J., Pilkington, J.D. H., Scott, P. F., and Collins, R. A., 
Nature,217, 709 (1968). 

'Robinson, B. J ., Wielebinskl , R ., Cooper, B. T. C., Gardner, F. F ., and 
Landecker, T . L., Nature, 218, 1143 (1968). 

• Grueff, G., Rolli, G., and Vlgotti, M., Nature, 218, 1036 (1968). 
• Scheuer, P. A. G., Nature,218, 920 (1968). 


	PHYSICAL SCIENCES
	Statistical Properties of Pulsar CP 1919




