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The Square Kilometre Array Design Study, SKADS, is an international programme partly
funded by the Sixth Framework Programme of the European Community. It includes 26 partners
from 9 EU countries and from 4 non EU countries. Aim of this research programme is to
investigate and to develop new technol ogies, components, architectures and software algorithms
applicable to the Square Kilometre Array: the next generation radio telescope. In particular,
SKADS focuses on the Aperture Array technology because, even if it is probably the most
expansive, compared to the other, is the most promising and versatile one, and, over all, the only
one that can fully satisfy the strong astronomers requirements in the SKA low frequency (i.e.

less than 1GHz) band.
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1. | ntroduction

The SKA Design Study is a 4 years international programme partly funded by the
European Community Sixth Framework Programme. The project includes partners from 26
institutes in 13 countries. Aim of the research programme is to develop new technologies,
components, architectures and software algorithms applicable to the Square Kilometre Array:
the next generation radio tel escope.

2. The SKA Design Study

2.1 SKA

The Square Kilometre Array [1] will be a distributed interferometer array with a tota
collective area of 10°m? that will be spread over an area more than 3000Km wide. It will be
probably located in the Western Austrdia or in the South Africa, the only two regions in the
world sufficiently wide and at the same time with a very quiet Radio Frequency Interferences
scenario. It will be able to work in a huge frequency band, from less than 100MHz to 25GHz,
with a sensitivity up to hundred times better than with the existing radio telescopes, combined
with both high resolution and large field of view. It will be a break instrument with the present
and the past of radio astronomy, where big reflector antennas, up to 100m in diameter, have
been used, because its huge collective area will be obtained with thousands of small and cheap
antennas.

To synthesise the entire collective area, the signals of each antenna have to be amplified,
conditioned, digitized and finally processed. So a massive use of low cost, both analogue and
digital, electronics will be necessary, pushing the instrument in the direction of a software
telescope . Even if the SKA designers can take advantage of Moore s law, in particular for the
digital processing hardware, an incredible effort they have to do in order to extremely reduce
the cost of each antenna sensor, both from a mechanical and electrical point of view, and its,
analogue and/or digital, link to the processing core. The overall SKA budget isin arange from 1
to 1.5 hillion euros. The array construction will be completed in 2020, but just during the next
decade, part of the array will be ready to give science at high level (SKA Phase 1).

2.2 Therole of SKADSin the SKA design and prototyping phase

Since the hugeness and the complexity of the project, SKA is a world wide collaboration
of severa countries’ led by an international steering committee and a jointly funded SKA
project office. Vary institutions participating in the SKA are now designing and building
prototype systems [2]. SKA will be based on the technol ogies demonstrated by these pathfinder
telescopes and design studies. In the at present SKA reference design the collective area is
subdivided in a central core, where the 50% of the total collective area is collected, and many
remote stations to provide the necessary baselines. Regarding the antenna sensors, the selection
process has identified 2 kinds of them capable to respect the heavy SKA requirements. small

Yin alphabetical order: Argentina, Australia, Brazil, Canada, China, France, Germany, India, Italy, The
Netherlands, New Zea and, Poland, Russia, South Africa, Spain, Sweden, United Kingdom and the United States.
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dishes equipped by Single Wide Band Feeds (SWB&)oarrocal Plane Arrays (FPA) in the
upper frequency band (from about 1GHz to 25GHz) Apdrture Array (AA) in the lower
frequency band, but only in the core (see Figure 1)

Figure 1: An artist impression of the SKA core (left) andatular of the aperture array (right).

SKADS [3] focuses on the development of the’h&cause it is a SKA key technology. In
fact this kind of antenna sensor is the only ora tlan provide all the following features at the
same time: high sensitivity, large Field Of ViewQ¥) and multibeam capability (see Figure 2,
on the left). Moreover it can be used in combinatidth other kind of sensors, like small dish,
because it's the fundamental element of the FPAn®ogy, where, in simple words, an AA is
placed in the focus of a diStsee Figure 2, on the right).

Figure 2: The aperture array technology used stand along @lefl in combination with small dish
reflector (right).

2.3 SKADS history, funding and participants

The SKADS proposal was submitted to the EC in Md0B4, almost 2 years after its
conception (first meeting in late 2002). The cocitraith the EC was signed by the partners in

2 Europe, thanks to pioneering work done in thatfiespecially by ASTRON with OSMA [4] e THEA [5]
systems, has a leading role in the developingatftéchnology for radio astronomy.

% In that configuration it is possible to obtainampromise between the dish capabilities and thegeharray
capabilities (i.e. FOV expansion and multibeam).



