
19
7O

A
pJ

. 
. .

16
0 

. .
 .

17
L

 

The Astrophysical Journal, Vol. 160, April 1970 
© 1970. The University of Chicago. All rights reserved. Printed in U.S.A. 

ADDITIONAL OCCULTATION STUDIES OF WEAK RADIO SOURCES 

AT ARECIBO OBSERVATORY: LIST 4 

Kenneth R. Lang 
Arecibo Observatory, Cornell-Sydney University Astronomy Center 

J. Sutton 
National Radio Astronomy Observatory,* Green Bank, West Virginia 

C. Hazard 
Institute of Theoretical Astronomy, University of Cambridge, 

and Cornell University, Ithaca, New York 

AND 

S. Gulkis 
Jet Propulsion Laboratories, Pasadena, California 

Received 1969 October 13 

ABSTRACT 

Positions, structures, and optical identifications are derived from the lunar-occultation observations 
of ten weak radio sources. 

I. INTRODUCTION 

This paper gives the positions, structures, and optical finding charts for a further ten 
sources observed in the occultation program of the Arecibo Observatory. The radio and 
optical data are presented in Tables 1, 2, and 3 with their associated notes. Details 
of the methods of observation and analysis, together with a discussion of the format 
used for the presentation of the data, may be found in the first two papers of this series 
(List I: Hazard, Gulkis, and Bray 1967; List II: Hazard, Gulkis, and Sutton 1968). 
Positions, structures, and suggested identifications for other sources studied in the oc- 
cultation program are given in List III (Gulkis, Sutton, and Hazard 1969). 

II. NOTES ON THE SUGGESTED IDENTIFICATIONS 

Finding charts for region of sky around each source are given in Figure 1 (Plate 3). 
Where an identification is suggested, its position is indicated by the solid lines; where 
no identification is proposed, the solid lines indicate the position of the radio source. 

a) AO 0036+03 

The identification of this source with a bright elliptical galaxy has already been sug- 
gested by Clarke, Bolton, and Shimmins (1966). At the time of occultation, the limb of 
the Moon was found to pass through the center of the galaxy within the limits of error 
of the position measurements (±10"). Since the size of the main body of the optical 
galaxy perpendicular to the limb is about 45", this suggests that the radio source is 
coincident with the galaxy. The estimated width of the radio source between half- 
brightness points is « 12", and its overall extent is about 22", which further shows that 
the radio emission is contained within the optical perimeter of the galaxy and is more 
highly concentrated at the center than the optical emission. The possibility that there 
is structure within the radio source, however, cannot be excluded. 

* Operated by Associated Universities, Inc., under contract with the National Science Foundation. 
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OCCULTATION STUDIES 21 

b) AO 0114+07 

The suggested identification is with the faint fed galaxy indicated in Figure 1 (PL 3). 
A blue stellar object about SS" north of the radio position, preceding the galaxy by 
about 14", has been suggested as the identification by Clarke, Bolton, and Shimmins 
(1966). As the optical and radio positions of identified sources do not always coincide, 
their suggested identification with the blue stellar object cannot be excluded. However, 
the close agreement of the occultation position with that of the galaxy makes the galaxy 
the more probable identification. 

Fig. 2.—Section of the limb of the Moon near the point of occultation of AO 0334+22. Broken lines 
indicate 3 standard deviations of error about the estimated 4C R.A. 

c) AO 0203+12 

The only object close to the radio position is the red galaxy indicated on Figure 1. 
It lies about 20" from the center of the radio emission, but is possibly coincident with 
one of the two source components. The low signal-to-noise ratio of the restored distribu- 
tions preveñts an accurate measurement of their positions. In addition to the suggested 
identification, there is a very blue object, not visible on the red plates, about 54" north 
of the radio position, 7" preceding. 

d) AO 0323+20 

No object above the plate limits lies within 40" of the radio position. 

e) AO 0334+22 

The section of the limb along which the source must lie is shown in Figure 2, together 
with the limits of error of the 4C right ascension (Pilkington and Scott 1965). Although 
object a lies further from the limb than the combined radio and optical positional errors, 
it is suggested as the possible identification. 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 
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22 KENNETH R. LANG, J. SUTTON, C. HAZARD, AND S. GULKIS Vol. 160 

f) AO 0434+26 

The faint galaxy indicated in Figure 1 is the probable identification. The only other 
possibility appears to be the south-preceding brighter red object, about 40" from the 
radio position. 

g) AO 0450+26 

There are several faint galaxies near the radio position. The brightest of these is 
suggested as the probable identification. 

Fig. 3.—Section of the limb of the Moon near the point of occultation of AO 0456-1-27. Solid lines 
perpendicular to limb represent limits to the position along the limb determined by the scaling technique. 

h) AO 0456+27 

The section of the limb in the region of the radio source is shown in Figure 3. It runs 
through a small group of objects (6, c, and d), and through a faint galaxy a, object c 
being the bluest of the four objects. However, only objects a and b lie close to the Umb 
and along that section defined by the scaling technique. Of these, b is considered the 
most probable identification. 

i) AO 1041+12 

Figure 4 shows the section of the limb along which the source must lie, the error 
rectangle defined by the measurement of pencil-beam position, and the positions of all 
optical objects close to the limb. The only objects which lie close to the limb and inside 
the error rectangle are the two faint galaxies a and i, and it is these objects which are 
indicated in Figure 1. 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 



No. 1, 1970 OCCULTATION STUDIES 23 

j) AO 1043+12 

The blue stellar object indicated in Figure 1 is the probable identification. The 
brighter south-following blue object is not visible on the red plate and is almost certainly 
a plate flaw. 

Fig. 4.—Section of the limb of the Moon near the occultation of AO 1041+12. Broken rectangle in- 
dicates 3 standard deviations of error about the mean pencil-beam position at 430 MHz. Solid lines 
indicate 3 standard deviations of error about the R.A. at 1400 MHz. 

The Arecibo Observatory is operated by Cornell University with the support of the 
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