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What Size Antennas for the AST ?

The antenna diameter is one of the critical parameters in the array
configuration and cost budgetting but it is one for which there is not yet
a consensus of opinion. I have tried to summarise here some of the arguments

which affect this decision ang to present plots to elucidate the relations
between size and other parameters,

The main factors which influence the design are; the cost, the

sensitivity and the speed of the array. Total cost includes; (i) the cost

of the antennas, which depends on the number and diameter; (ii) the cost of
front-ends, which depends on the number of elements, and (iii) the cost of

the backend, which is proportional to the number of interferometer correla-
tions. The sensitivity depends on diameter and the number of correlations.

The speed depends on the number of instantaneous correlations. The optimum
design conseguently depends on a balance between these main factors and I will
discuss them first. There are additional factors which must also be considered

and these are covered later. A cne kilometer long E-W array is assumed for all
the following discussion.

i Cost

There is a large component of the total cost which depends on the
diameter and number of antennas. This component can be expressed as
Cost = n.A(d) + n.B + m.C
where: n is the number of antennas,

m the number of correlations,

A(d) the cost / antenna as a function of diameter,
B the cost / frontend and
C the backend cost / correlator

From the revised AsT proposal we have

i 2.
A(d) = 0.25 { %5 ) < M S (antenna cost)
B = 0.13 M S (frontend cost)
C = .05 M 3 (backend cost)

However, the recent budgetary estimates from MAN and Mitsubishi give higher
dish costs with weaker diameter dependance. The multiple order Alt/Az
estimate for 15 and 20 m antennas from Mitsubishi can be modelled by

Cost = 0.26 4+ 0:37 ( %S ) L3 M S
(The transporter cost is taken from the MAN quote since this is more in line
with the kind of transporter envisaged). The constant part of this estimate

is caused by the drive and control system and the transporter and presumably
the high contribution of the drive and contrel system to the total cost comes
from the high precision requested. This formula may break down for diameters
much greater than those used for the quotes (15 - 20m).

Figure 1 shows the dependance of the cost on both diameter and number
of elements for the Mitsubishi dish cost model with the AST proposal values
for B and C. 1In this plot, m = kn<,. Arrays with different numbers of
correlations are discussed later. In addition to this component of cost
which depends on the number and size of the dishes there ig a constant

component due to site development and construction for which the AST proposal
estimate is $4.4 M.
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