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THE PROPOSED AUSTRALIAN SYNTHESIS TELESCOPE

1.; Introduction

Australia enters the 1980s with no ground-based radio instrument that

can truly complement either the Anglo-Australian Telescope or the projected
Space Telescopes. Local innovation has enabled instruments designed in

the last two decades, particularly those at Fleurs and Molongolo to enter
the Synthesis era with modest performance as continuum instruments at very
low cost. Limited observations of hydrogen line emission will be made
possible with the completion of the TEST project. As has been seen from
the previous papers, the future needs of astronomy require a "quantum jump"
in performance and it was from this basis that the concept of a new Aust-
ralian instrument evolved. Knowledge and experience gained from the

Fleurs and Molongolo Telescopes and the TEST project played an important

role in this process.

The Australian Synthesis Telescope (AST) proposal has developed
during the last five years as a major cooperative effort between Australian

institutions involved in astronomy.

In order to appreciate the factors involved in the design of such

a telescope, it is necessary first to understand the meaning of synthesis.

2, The "Synthesis' Process

Te angular resolution of a large single dish telescope is proportional
to its diameter. It is clear that definite limits exist on the possible
size of single dish telescopes (the 100m antenna at Effelsberg in Germany

is the world's largest).

It is known that there are ways of using numbers of smaller antennas
spread out over a large area (for example the Culgoora array) to obtain
results similar to a large antenna. The small antennas are synthesizing
a large antenna whose diameter equals the largest distance between any two
of the small antennas. In the Culgoora radioheliograph, 96 antennas on a
3km circle simulate a 3km diameter antenna. In this case, the simulation
is almost instantaneous in order to provide rapid sequences of solar
pictures. Other arrangements of antennas, however, require long periods to

complete this simulation.
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