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1. SKA Science Drivers.

2. The SKA System.

3. SKA technologies.

4. Trade-off space.

5. Scaling.

6. Data Rates & Data Processing

7. Dynamic range & Calibration.

8. Computing and Software Development.

Outline*
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* See also ñThe Square Kilometre Arrayò, 

Proceedings IEEE, Vol 97, No 8, Aug 2009.
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What is the SKA?
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Being planned for completion 2022.

Planned for completion later.

üA large radio telescope with 5 key science 

drivers & a very wide range of science impact. 

ü It comprises 

üa number of sensor types spread over 1000s of km,

üconnected to a signal processor and HPC system 

via optical fibre network
ï SKA-low : 70-300 MHz

ï SKA-mid: 300 MHz-10 GHz 

ï SKA-high: 10-25+ GHz

ü It is a global program involving more than 50 

institutes in 19 countries.
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ORIGINS

ü Probing the Dark Ages
ïWhen & how were the first stars formed?

ü Cosmology and Galaxy Evolution
ïGalaxies, Dark Energy and Dark Matter

ü Astrobiology
ïWhat are the conditions for life and where can it be 

ï found?

FUNDAMENTAL FORCES

ü Strong-field tests of General Relativity
ïWas Einstein correct?

ü Origin & Evolution of Cosmic Magnetism
ïWhere does magnetism come from?

plus The Exploration of the Unknown                                                 

SKA Key Science Drivers

Science with the Square 
Kilometre Array

(2004, eds. C. Carilli & 
S. Rawlings, New 

Astron. Rev., 48)
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Concise Picture of Technology Options

ÅNumbers of dishes (2000-3000) depends on whether Phased Array Feeds and/or 

Aperture Arrays are used in the SKA.

ÅEach technology is characterized by a frequency range and field of view.
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Not to Scale

~20 km
Central

Region

Dense aperture arrays

1500 dishes (15m diameter) in central ~5 km             

+1500 from 5 km to 3000+ km

Sparse aperture arrays

200 to >3000 km

40 remote stations



Potential Maximum System Size (i.e. if we do everything)

15m Dishes with Single Pixel Feeds 3000

Sparse AAs ~106 m2 

Dense AAs 700,000 m2 (250 x 60m dia. stations)

15m Dishes with Phased Array Feeds 2000
8
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Dense Aperture Array Station

9 of 35

Å~256 tiles x 256 elements per tile

Å2 polarisations per element

ÅSample rate ~ 2.5 Gsamp/s

Å4 bits/ sample

Å56 m diameter

Å250 stations 

ÅTsys Target 35K 

Processing Bunker

Å56m diameter array => 2463 m2

Å44.4 x 2-pol elements m-2 (�O30cm)

ÅNeed 250 stations for 10,000 m2 K-1 sensitivity

(for antenna efficiency 75%, Tsys = 35K)

Å300MHz to 1GHz  (700MHz bandwidth)


