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What is the SKA?

• The Square Kilometre Array (SKA) is 
– Worldwide effort 
– to build world’s largest radio telescope, 
– with square kilometre (one million square metres) 

collecting area (150  football pitches). 

• Huge leap forward for radio astronomy
• One of largest scientific endeavours in 

history
• Detailed design well under way –  critical 

design reviews due 2018-2019



-   Everything is required “en masse” 
-   Remote environment

-   Very challenging performance goals

-   Very low cost per unit area?
-   Major ICT Project

No radio astronomy project has 
ever been conceived on this scale



SKA across the world



The SKA Concept

• A large radio telescope for transformational 
science:
– Up to 1 million m2 antenna collecting area distributed 

over 3000+ km;
– Operating from <50 MHz (wavelength > 3 m) to >14GHz 

(< 3 cm) - two or more detector technologies;
– Connected to signal processor and high performance 

computing system by a massive optical fibre network.
• Providing

– 50 x sensitivity of current world’s best radio 
interferometers,

– Up to 1 million x survey speed



Problem: 
How to produce a telescope which is...

- Low-cost, 
- Large Field of View, 
- Wide frequency range, 
- Reliable,
- Easy maintained

Realising the Vision

A massive inter-related R&D, detailed design 
and system engineering task !
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Dishes
SKA will  build ~133 15m dishes in South Africa in Phase 1:
• Phase 2 will see 2500 dishes across Africa





Incorporating 64 MeerKAT dishes



MeerKAT as it looks today



MeerKAT’s first image
The central regions of our galaxy with a wealth of never before 
seen features, as well as a clearer view of previously known 
supernova remnants, star-forming regions, and radio filaments. 
(Credit: SARAO)
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Low frequency Array: 
131,000 log periodic antennas in Australia in 
Phase 1.          1,000,000 in Phase 2.





Dense Aperture arrays:
In South Africa in Phase 2d



SKA HQ: Jodrell Bank



New SKAO Headquarters



International Design team
• Project Management and System Engineering Team 

at Jodrell Bank Observatory, Manchester, UK
• ~400 engineers (institutes and industry) in 12 

Member countries 
• 10 International design consortia
• €120M committed for 5-year design programme; 

underway right now.
• €650M+inflation for 10% Stage 1 (SKA1)

• SKA will be built by industry
• Too large for universities and research institutes.



How did we choose the sites?
Consider the expanding universe…

 Mobile Phone

 Aircraft

 Digital TV

 FM



How did we choose the site?



How did we choose the site?
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SKA Phase 1

SKA-Mid
~200 dishes
Incorporating MeerKAT 

SKA-Low
131,000 element AA



Karoo Radio Astronomy Reserve
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500 km



Murchison Radio Astronomy Observatory

; size of the Netherlands

 => 0.002 km-2 



  Signal & Data Transfer Consortium  

Get the timing signals to the receptors (very 
accurately)
Get the data from the receptors to the computers



Karoo Array Processor building



KAPB
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SK1-MID in South Africa
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Our job

Is to be 
a) perfect 
b) low cost
c) totally   
    transparent!









Fibre in the desert
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• The dishes of the SKA will produce 10 times the 
global internet traffic.

• SKA central computer will have processing 
power of ~ one hundred million PCs.

• Data collected by SKA in a single day would take 
nearly two million years to playback on an ipod.

• The SKA will use enough optical fibre to wrap 
twice around the Earth!

https://skatelescope.org/
                                      Interesting facts
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SKA Phase 2

• 10x number of 
antennas/stations

• At least 10x data rates
• Installing Phase 2 

infrastructure over Phase 
1?

• Long distances (~3000 km)
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Timeline 

• 2005-2009 Technology research
• 2006             Short listing of sites(Australia OR South    Africa)
• 2008-2012 Technology development
• 2011              Site selection (South Africa AND Australia)
• 2013 – 2016: Pre-construction, detailed design
• 2014 – 2016: Partners seek SKA1 funding
• 2016-2019: Construction approved
• 2019-2022: Issue construction contracts
• 2022-2027: Construction of SKA1
• 2024/2025: Early science begins
• 2019-2027: Design of full SKA
• 2027–2032:       Construction of full SKA?

• SKA operational for 50 years.



 
The End





Pre-cursors: ASKAP

 ASKAP:
Australian SKA Pathfinder



SKA stages – precursor – Phase 1 and Phase 2

KAT7



• First MeerKAT dish



Pre-cursors: MeerKAT

MeerKAT
South African SKA Precursor



•   1991: First paper “The Hydrogen Array”
• 1994: URSI---IAU Large Telescope WG formed
• 1997: “Straw Man” Specifications Defined
• 1997—2001: International workshops 
• 1999: First Science Case Document
• 2000: International SKA Steering Committee 
• 2000: International MOU signed at IAU 

Manchester
• 2002: First Director appointed (R. Schilizzi)
• 2004: Science case published in book form
• 2005: EC FP6 Design Study Programme SKADS

Visionary projects take a long time.... 

SKA MoU signed IAU Manchester 2000





LOFAR, The Netherlands

LOFAR: currently 
the best m-wave 

radio telescope on 
Earth

The current state-of-the-art



“A volume of the 'Encyclopaedia of the Universe' is 
written in 21 cm typescript. Unfortunately the printing 
is rather faint and we need a large 'lens' to read the 
text! Wilkinson 1991: 

                           Radio Interferometry: Theory, Techniques and Applications 
                                             I AU Coll. 131, ASP Conference Series, Vol. 19, 1991 
                                             T.J. Cornwell and R.A. Perley (eds.) 

  
THE HYDROGEN ARRAY

P. N. WILKINSON 
University of Manchester, Nuffield Radio Astronomy Laboratories, Jodrell Bank, 
Macclesfield, Cheshire SK11 9DL, United Kingdom

ABSTRACT The time is ripe for planning an array with a collecting area of 1 km2 (14 times 
larger than Arecibo and 75 times larger than the VLA). In view of its major astronomical 
target I have dubbed this concept 'The Hydrogen Array', although 1µJy continuum sources 
will also be reliably detected. I present some initial thoughts about the issues involved. 





Why is astronomy in the radio band 
important?
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