Square Kilometre Array

A very brief summary

Rainer Beck, MPIfR Bonn



Sensitivity (A/T): 4000 - 12000 m? K1

Beamsize: 1 — 200 deg?
~ 8 independent beams
Resolution: = 10 mas

Frequency range: 70 MHz - 10 (35) GHz
Dynamic range up to 10°

Polarization purity: —30 dB over field



Early SKA concepts

USA: Small parabolic reflectors

Australia: Focal plane arrays

BN
Europe: ——
Phased Arrayb.

China: Large

spherical mirrors




SKA Reference Design (2007)

1. Array of 15m parabolic dishes (Phase 1)
~0.5-1.5 GHz: Focal-plane phased arrays, FoVV 10-50 deg2

(“radio camera”)
~1.5-10 GHz: Wide-band single-pixel feeds, FoV. <10 deg?
2. Aperture array (Phase 1)

~ 0.5-0.8 GHz (or 0.1-0.5 GHz): Tiles (all-sky),
independent multiple fields by software beam forming

3. EoR array (Phase 2)
~ 0.07-0.2 GHz: Dipoles, FoV =200 deg?

10.High-band (Phase 3)
Upgrade to 35 GHz



SKA Specifications
Status: Dec 2007
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SKA Specifications status: bec

Tahle 2. Phase 1 technology combinations in the frequency range 500 MHz to 10 GHz.
that are pmjected to cost 200 ME for components. MNote that 2a and 2b are
alternative implementations of dish-based systems at the extreme ends of the
spectrum of possibilities. 30 M€ is also ne
amay - sparse or dense to be determined during the course of the PrepSkaA
Cesign Study from science and technical readiness considerations.
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Tahle 3. Three possible combinations of technologies for Phase 2 implementation in the
frequency range 70 MHz to 10 GHz that are pmjected to cost 1,000 ME for
components. (Mote that 3ato 3c are three alternative mid-band
implementations)
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Radio interference
(FORS satellite, 131 MHz)
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Proposed SKA sites

= \Western Australia
= South Africa (+ Mozambique + ... )



SITE

Western Australia
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« Proposed SKA array-station locations
« Cines, Built-up towns
Population Density Legend
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SKA site

South Africa
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SKA schedule

2010: Selection of design

2011: Selection of site

2012-16: Phase 1 (=#10% of full array)
2016-20: Phase 2 (full array, < 10 GHz)
> 2020: Phase 3 (10-35 GHz)



SKA Timeline

Status: Dec 2007/
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SKA Key Science S, KA

SQUARE KILOMETRE ARRAY

The Dark Ages & Dark Energy

Galaxy evolution & large-scale structures
Testing theories of gravitation

Cosmic magnetism

The Cradle of Life

Exploration of the Unknown



Science with the Square Kilometre Array

SKA science book

Science with the
Square Kilometre Array

Science with the
Square Kilometre Array

Eds: C.Carilli & S.Rawlings,
New Astronomy Reviews,
Vol.48, Elsevier, Dec. 2004

www.sKatelescope.org



Funded SKA Prototypes

Europe: LOFAR (30-240 MHz)

Europe: SKA Design Study (SKADS), with
Electronic Multi-Beam Radio Astronomy Concept
(EMBRACE) (0.6-1.7 GHz)

Europe: PREPSKA (from 2009)

Australia: Australian SKA Pathfinder

(ASKAP) (0.8-2GHz)

China: Five hundred meter Aperture Spherical
Telescope (FAST) (0.3-2 GHz)

South Africa: Karoo Array Telescope (MeerKAT)
(0.2-2.5 GHz)

USA: Long Wavelength Array (LWA) (10-88 MHz),
Allan Telescope Array (ATA) (1-10 GHz)






( As the universe expands more and
more, we need a larger telescope ...
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