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Three New Pulsars

PuvLsar surveys carried out at the Molonglo Radio
Observatory during February and March, 1969, have
resulted in the discovery of three new pulsars, They have
been designated M P 0450, M P 1642 and M P 1818, The
last two were found in areas of the sky which had not
previously been searched for pulsars using the Molonglo
radio telescope.  The position of M I 0450, howcver,
had been searched twice before during the pulsar survey
programme, but the pulsar was not detected presumably
because of long term variations of its pulse amplitude.

The physical parameters of the three pulsars are given
in Table 1. M P 1642 has a small ratio of pulse width to
period of 1-3 per eent compared with the average of about
4 per cent!. Only three or four other pulsars have pulse
width to period ratios as small as this. Tn other respects,
the values of the parameters of these pulsars are well
within the ranges of values covered by other pulsars’.
Using the dispersing layer model proposed by Mills! in
which the cleetron density at a point z away from the
galactie plane i1s given by

No
1 + (z/a)?
with n,=01 em-* and a= 100 pe, the dispersion measure
and latitude of M P 1818 place it well within the layer at
a distance of about 700 pe from the Sun. The same
model indicates that M P 0450 and MP 1642 are in the
outer regions of the dispersing layer at distances from the
Sun of about 1 kpe and 2 kpe respectively.
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Table 1. PHYSICAL PROPERTIES OF THE PULSARS
M P 0450 MP 1642 MP 1818
§+2° 22 8 278 16 s
Ctigse O 04h50m22s 16h42m26s8 18hi18ml4s
+28 +1s *ls
8-2° 228 233 12
Srasn =GB £ 1R —-8°+2° —5°+2°
i 217° 147 25°
b ~34° 26° 5°
P(s) 0-548 £ 0-005 0-388 + 0-005 0-597 + 0-005
Wp (ms) ~ 20 ~5 ~20
va0s (MHZz 87?) ~ 360 ~ 250 ~120
S ndl (em=% pe) 25+ 10 33+5 70+10
{p { x 10-2* J m-® Hz ') ~01 ~01 ~0-1

The technique used in the Molonglo pulsar programme
has been described before?, and has been used consistently
except in the discovery of the first two Molonglo pulsars®
and also some restricted use of a two channel dispersion
removert.,  As a result, twenty pulsars have now been
discovered at Molonglo and it sesms appropriate to con-
sider the extent to which the scarch is complete in the arca
of sky observeable with the instrument (3= + 20° to — 90°).

At the prescent time about 33 per cent of this area of
sky has been searched more than once. The sensitivity is
a function of pulsar period and dispersion® and it is reason-
able to expeect that we have found most of the pulsars in
this area with flux densities, periods and dispersion
measures falling well within the sensitivity limits of the
system. An unknown number of very crratic pulsars may
have been missed, however, for transit drifts at Molonglo
give only a few seconds’ observation at each point. Even
in extensively searchcd regions few points have been
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observed for a total time exceeding one minute. A
further 41 per cent of the observable sky has been searched
only once and it is almost certain that there are still
several pulsars in these areas which are within the sen-
sitivily limits of the secarch but have not been found
because they are not active all the time.

The remaining 26 per cent of the available sky which has
not heen observed at all includes most of the sky south of
declimation — 70° and several other smaller areas. Nearly
all the unsearched sky is at high galactic latitudes. On
the bagis of discoveries already made at Molonglo it seems
likely that the continuation of the present search will
reveal several more strong pulsars.

We have noted many suspected pulsars on the chart
records. These are very near the signal to noise limit of
the system and are very difficult to confirm. Tt is therefore
likely that a significant increase in sensitivity would lead to
the discovery of many more pulsars. At Molonglo there
is little scopoe at prosent for a general inereaso in sensitivity
but some improvement could be obtained for restricted
ranges of period and dispersion.
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Note added in proof. The pulsar PSR 1642-03 (MP
1642) was announced by G. R. Huguenin and J. H.
Taylor on March 5, 1969 (IAU Circular No. 2135).
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Unsuccessful Pulsar Search
at 1,400 MHz

A rursar search at 1,400 MHz was carried out in March
1969 using the Nancay transit telescope. A third of the
galactic plane was scanned between plus and minus two
degrees in galactic latitude. No pulsars were discovered.
The aim of the survey was to search for pulsars with
spectral maxima at high frequencies (CFP 0328, for
example), and for pulsars of very high dispersion. Plotting
the distribution of known pulsars in the sky, Large et al.
found a zone of avoidance along the galactic plane and a
concentration some degrees to the south. They suggested
that a thin layer of ionized hydrogen in this plane produces
very high dispersion. Individual pulses from pulsars
situated in such a layer would not have been resolved by
the low frequency surveys but, because the pulse transit
time in a given bandwidth is proportional to v, the pulses
can be resolved at 1,400 MHz with a large bandwidth.
The receiver had a bandwidth of 5 MHz and a time
constant of 10 ms. After removing the slowly varying
components, the output of the receiver was recorded for
visual inspection and digitized by an on-line computer for
tests. These tests were performed every 5 s on the nearest
20 s of data and searched for periodicitios between peaks of
twice the r.m.s. noise. Records with a 10 ms constant
show a peak to peak noise fluctuation cquivalent to a
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