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SKA 20cmSKA 20cm

SKA SpecificationsSKA Specifications

•   Sensitivity (A/T): 4000 – 12000 mSensitivity (A/T): 4000 – 12000 m22 K K-1-1

•   Beamsize: 1 – 200 degBeamsize: 1 – 200 deg22

•   ≈ ≈ 8 independent beams8 independent beams

•   Resolution: ≥ 10 masResolution: ≥ 10 mas

•   Frequency range: 70 MHz – 10 (35) GHzFrequency range: 70 MHz – 10 (35) GHz

•   Dynamic range up to 10Dynamic range up to 1066

•   Polarization purity: –30 dB over fieldPolarization purity: –30 dB over field

HSTHST

SKA 6cmSKA 6cm



    

Early SKA conceptsEarly SKA concepts

China: Large 
spherical mirrors

Europe:
Phased Array

USA: Small parabolic reflectors Australia: Focal plane arrays



    

SKA Reference Design SKA Reference Design (2007)(2007)

1.1. Array of 15m parabolic dishes (Phase 1)Array of 15m parabolic dishes (Phase 1)
      ≈      ≈0.5-1.5 GHz: Focal-plane phased arrays, FoV 10-50 deg0.5-1.5 GHz: Focal-plane phased arrays, FoV 10-50 deg22

            (“radio camera”)(“radio camera”)

      ≈      ≈1.5-10 GHz: Wide-band single-pixel feeds, FoV ≤10 deg1.5-10 GHz: Wide-band single-pixel feeds, FoV ≤10 deg22

2.  2.  Aperture array (Phase 1)Aperture array (Phase 1)
      ≈       ≈ 0.5-0.8 GHz (or 0.1-0.5 GHz): Tiles (all-sky), 0.5-0.8 GHz (or 0.1-0.5 GHz): Tiles (all-sky), 

            independent multiple fields by software beam formingindependent multiple fields by software beam forming

3.  3.  EoR array (Phase 2)EoR array (Phase 2)
      ≈       ≈ 0.07-0.2 GHz: Dipoles, FoV ≈200 deg0.07-0.2 GHz: Dipoles, FoV ≈200 deg22

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



    

SKA SpecificationsSKA Specifications
Status: Dec 2007Status: Dec 2007
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SKA Project OfficeSKA Project Office
+ XILOSTUDIOS+ XILOSTUDIOS
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Radio interference Radio interference 
(FORS satellite, 131 MHz)(FORS satellite, 131 MHz)



    

Radio interferenceRadio interference

large citylarge city

Small citySmall city

SKA suitedSKA suited



    

Proposed SKA sitesProposed SKA sites

 Western AustraliaWestern Australia
 South Africa (+ Mozambique + … )South Africa (+ Mozambique + … )



    

SKA siteSKA site

Western AustraliaWestern Australia



    



    

SKA siteSKA site

South AfricaSouth Africa



    



    

SKA scheduleSKA schedule

 2010: Selection of design2010: Selection of design
 2011: Selection of site2011: Selection of site
 2012-16: Phase 1 (≈10% of full array)2012-16: Phase 1 (≈10% of full array)
 2016-20: Phase 2 (full array, ≤ 10 GHz)2016-20: Phase 2 (full array, ≤ 10 GHz)
 > 2020:  Phase 3 (10-35 GHz)> 2020:  Phase 3 (10-35 GHz)



    

SKA TimelineSKA Timeline
Status: Dec 2007Status: Dec 2007



    

SKA Key ScienceSKA Key Science

 The Dark Ages & Dark EnergyThe Dark Ages & Dark Energy

 Galaxy evolution & large-scale structures   Galaxy evolution & large-scale structures   
  
 Testing theories of gravitationTesting theories of gravitation

 Cosmic magnetismCosmic magnetism

 The Cradle of LifeThe Cradle of Life

 Exploration of the UnknownExploration of the Unknown



    

SKA science bookSKA science book

Science with theScience with the
Square Kilometre ArraySquare Kilometre Array
     
Eds: C.Carilli & S.Rawlings, Eds: C.Carilli & S.Rawlings, 
New Astronomy Reviews,New Astronomy Reviews,
Vol.48, Elsevier, Dec. 2004Vol.48, Elsevier, Dec. 2004

www.skatelescope.orgwww.skatelescope.org



    

Funded SKA PrototypesFunded SKA Prototypes

 Europe: Europe: LOFARLOFAR  (30-240 MHz)(30-240 MHz)
 Europe: Europe: SKA Design StudySKA Design Study  (SKADS)(SKADS), with, with
            Electronic Multi-Beam Radio Astronomy ConceptElectronic Multi-Beam Radio Astronomy Concept
            (EMBRACE)(EMBRACE)  (0.6-1.7 GHz)(0.6-1.7 GHz)
 Europe: Europe: PREPSKAPREPSKA  (from 2009)(from 2009)
 Australia: Australia: AustralianAustralian  SKA PathfinderSKA Pathfinder
            (ASKAP) (ASKAP) (0.8-2GHz)(0.8-2GHz)
 China: China: Five hundred meter Aperture SphericalFive hundred meter Aperture Spherical
            TelescopeTelescope  (FAST) (FAST) (0.3-2 GHz)(0.3-2 GHz)
 South Africa: South Africa: Karoo Array Telescope Karoo Array Telescope (MeerKAT)(MeerKAT)  
            (0.2-2.5 GHz)(0.2-2.5 GHz)
 USA: USA: Long Wavelength ArrayLong Wavelength Array  (LWA)(LWA)  (10-88 MHz)(10-88 MHz), , 
            Allan Telescope ArrayAllan Telescope Array  (ATA) (ATA) (1-10 GHz)(1-10 GHz)
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As the universe expands more and 
more, we need a larger telescope …
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