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Abstract

The computational electromagnetic modelling of a large ra-
dio telescope prototype array for the Square Kilometer Ar-
ray is described. The numerical models, using the Method
of Moments, are characterised by a very large number of
unknowns, requiring the use of fast solution methods and
high performance computing platforms. Good agreement
has been obtained between results obtained on two differ-
ent commercial codes. Results for both embedded element
patterns and the station beam are shown. The use of the
computed embedded element patterns for array calibration
is brießy addressed.

1 Introduction

The Square Kilometre Array (SKA) project is an interna-
tional effort to build the worldÕs largest radio telescope [1],
with an eventual collecting area of a square kilometre. It
it split between the SKA-MID dish array, sited in South
Africa, and the SKA-LOW aperture array, sited in Western
Australia. 2019 saw the signing of the intergovernmental
SKA Observatory (SKAO) treaty, currently being ratiÞed
by the initial signatory states, and the close-out of the Sys-
tem Critical Design Review at year end.

Work in Australia and Italy is currently focussed on the de-
ployment, simulation, measurement, calibration and com-
missioning of new low-frequency aperture array prototype
stations for SKA-LOW, with nominal frequency coverage
50Ð350 MHz. The latest is the Aperture Array VeriÞcation
System (AAVS) Version 2. A recent paper outlined earlier
prototypes [2].

The authors have extensively investigated the pattern char-
acteristics of wide-band antennas operating in highly-
coupled electromagnetic environments during the develop-
ment of the SKA-LOW design proposals and this work rep-
resents the latest in this line. The primary objective of this
effort is to derive and validate embedded element patterns

(EEPs) which can be used in calibration calculations, and
to understand the limitations and errors in these models. In








