NEW OBSERVATIONS OF HI ABSORPTION FOR PULSARS
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The second Molongo pulsar survey (Manchester et al., 1978) pro-
vides a large sample of pulsars in the southern sky. It is of
interest to obtain non-dispersion-dependent distances for as many of
these pulsars as possible. Since most of these pulsars are relatively
weak, a system of high sensitivity is required. In this paper we
report on preliminary observations made at Parkes during June 1980
with such a system.

A dual-channel receiver system sampling orthogonal linear
polarizations was used. Each channel consisted of a two-stage
cryogenically cooled (20 K) FET preamplifier followed by a band-
limiting filter (BW 70 MHz), a room-temperature FET amplifier, a mixer
and intermediate frequency amplifiers. A 2 x 32 channel filterbank
with channel bandwidth of 33 kHz was used to provide spectral
resolution. The system was calibrated using observations of Hydra A
[S(1420 MHz) = 43.5 Jyl and taking S/Ty = 1.6 Jy K™l for the ratio of
flux density to antenna temperature. The system noise was 40 K in one
channel and 50 K in the other. Brightness temperature profiles were
computed assuming Tg/Tp = 1.2.

The on-line program measured both absorption and emission profiles,
the latter using frequency switching. In off-line processing, absorp-
tion integrations of 10-20 minutes duration were averaged with a
weight proportional to the square of the mean pulse intensity during
the integration to form a final profile. WNo sloping or curved base-
lines were subtracted.

So far, good observations have been obtained for seven pulsars;
these are summarized in Table 1. Emission and absorption profiles are
shown for six of these pulsars in Fig. 1. Notes on individual sources
are as follows.

PSR 0959-54: Absorption extends to the tangential point at negative
velocities and there is no significant absorption at positive
velocities. The velocity gradient is small in this direction so only
an upper limit can be placed on the distance.
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PSR 1054-62: Again, absorption extends to the tangential point indi-
cating a kinematic distance d ~ 4 kpc. Possible features exist at

~ 450 km s~! and at ~ +100 km ~l. The +50 km s~! feature corresponds
to d ~ 1l kpc and a mean electron density <ng> ~ 0.033 cm™3.

PSR 1154-62: Absorption is observed at negative velocities out to
the tangential goint (~ =50 km s~1) corresponding to d ~ 5 kpc and
<ng> ~ 0.08 cm™’. The weak feature observed at positive velocities by
Ables and Manchester (1976) is not seen in the present observations.
PSR 1356-60: Clear absorption is seen at negative velocities to the
tangential point, but none at positive velocities.

PSR 1557-50: 1In observations by Ables and Manchester (1976) the

-80 km s~! feature was weak (~ 2.5 o) despite an integration time over
four times that used in the present observations.

PSR 1558-50: An absorption feature with I/I, ~ 0.4 is seen at

~ =20 km s~1. A possibly significant feature is observed at

~ -80 km s~ corresponding to d ~ 6 kpc and <ng> ~ 0.03 cm™3.

PSR 1845-01: Absorption_ is detected at small positive veloities and
possibly at ~ +100 km sl and ~ -25 km s~l. The negative velocity
corresponds to a verg large distance (~ 20 kpc) and a low electron
density (~ 0.008 cm™~). Higher electron densities have been observed
for other pulsars in this part of the galactic plane (Weisberg et al.,

1979,1980).
Table 1. H-LINE ABSORPTION OBSERVATIONS
PSR ) b INTGN Tgay  Vpax. d DM <ng>
(°)  (°) TIME (km s~1) (kpe) (em™3 pe) (em™3)
(m)

0959-54 280.2 +0.1 67 1.7 -15 <6 131 >0.02
1054-62 290.3 -3.0 91 1.0 =20 4*2 322 0.11%0.50
1154-62 296.7 -0.2 120 ~1.5 =50 52 324 0.08%0.03
1356-60 311.2 +1.1 85 1.6 =70 9+3 294 0.036%0.012
1557-50 330.7 +1.6 102 0.5 -100 12%5 270 0.027%0.011
1558-50 330.7 +1.3 86 ~1.0 -25 2.0%0.5 169 0.090%0.025
1845-01 31.3 0.0 82 1.1 =40 20%2 163 0.008%0.001

The observations reported here occupied less than two days of
telescope time. Clearly further observations are required to resolve
ambiguities in the interpretations of these observations and to obtain
observations on other pulsars.

https://doi.org/10.1017/5S0074180900093220 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900093220

447

NEW OBSERVATIONS OF HI ABSORPTION FOR PULSARS

ssald Aussanun abprqued Ag auljuo paysliqnd 022€6000608117£005/4101°01/B10'10p//:sdny

*aut] usBoapAy ay3 Jjo AL3rsusjur osynd uesm ay3l o3 L3Tsualur asynd parissqo

8yl jo oT3ea 2yl ST 23eUTpPIO dy3l sa[1joad uotrizdiosqe ayj 104
Xx1s 103 so1t1joad (wo3ljoq) uotridiosqe pue (dol) uorssIwd IH

(,.S W) ALDOT3A  WVAVY
0oL [}
T T T T T
- o
- 4 &
- —u
NOILJHOSBY
T T T T
— —-10
— —10%
B
. | x
— —{oe
NOISSIWG
t0-GP8L ¥Sd
1 1 L 1
(5 wi) ALDOI3A vIQvy
0oL o 001 -
m T T T N T T o
L 4
i
+ 1 -
L 45
- -
- 4 '
NOILJHOSBY u
T T T T T T a
- . —“o
r 1
i
L < ov .
o
L 1 =
NOISSIW3
— — 08

29 -pSiL ¥Sd

L | I 1 " L —

(,S @) ALIDOT3IA Ividve
(0] Q01 -
[ T T a0
,
r i+ =
i s
|
- -
i .
i
| NO'1dHOS8V
e 7 B S
f -0
I
1 -
I o
! B
= —Oov
|
_ NOISSIN 3
* 06 - (GGl uSd 4
|

L FE Sl . 5

(,.5 wx) ALDOT3A viQvy
oot [¢] 00t -

*saesynd

°T 914
A_.ﬂ w) ALIDOTN3A  WviIQvYH
oot o oot -
T T T M T )

NOILJBOS8Y

.
)

or/1

4

NOISSING
09 - 9GEL ¥Sd

(,.S W) ALDOT3IA IVIAWY

oot

o oo
T

T T N T T T

- #o
1
4

- |rrf\L.\.L|rrrCL|~ .
NOILJHOSBY
T v - .
- —0
L -
=
— —ov
NOISSIN3
L 4
29-vGOl ¥Sd f
s 1 . 1 - L

T T

T T T

Ot

vG-6G60 ¥Sd
" 1

//6&%



https://doi.org/10.1017/S0074180900093220

448 R. N. MANCHESTER ET AL.
REFERENCES

Ables, J.G. and Manchester, R.N.: 1976, Astron. Astrophys., 50, p. 177.
Manchester, R.N., Lyne, A.G., Taylor, J.H., Durdin, J.M., Large, M.I.
and Little, A.G.: 1978, Mon. Not. R. Astron. Soc., 185, p. 409.
Weisberg, J.M., Boriakoff, V. and Rankin, J.: 1979, Astron.
Astrophys., 77, p. 204.
Weisberg, J.M., Rankin, J., and Boriakoff, V.: 1980, Astron.
Astrophys., 88, p. 9%.

https://doi.org/10.1017/5S0074180900093220 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900093220



