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SKA Members and Governance 

Australia (DIISRTE)    Canada (NRC-Herzberg) 
China (MOST)      Germany (BMBF) 
Italy (INAF)       Netherlands (NWO) 
New Zealand (MED)    South Africa (DST) 
Sweden (Chalmers)    UK (STFC) 
India (Tata/DAE) 
 
•  UK Company Limited by Guarantee 
•  (Expedient solution to enable SKA project to proceed; 

long-term governance structure under review) 
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SKA Office Organisational Chart 

SKA	  Office:	  48	  
Design	  consor=a:	  >	  350	  



The Work Package Consortia 

Project Scientist: Jimi Green      Project Scientists: Jeff Wagg & Tyler Bourke        Project Scientist: Tyler Bourke 

Project Scientist: Jeff Wagg        Project Scientists: Jimi Green & Tyler Bourke       Project Scientist: Jimi Green 

Project Scientist: Jimi Green                Project Scientist: Tyler Bourke                Project Scientist: Tyler Bourke 

Project Scientist: Tyler Bourke       Project Scientists: Jeff Wagg & Tyler Bourke                                 



SKA Recent Milestones 

•  Board sets cost-cap of €650M capital for construction of 
SKA Phase 1 
–  Imposes discipline on design process 
–  Design consortia will be given target unit costs (where 

appropriate) 
–  Evolution of design guided by scientific and engineering 

assessments 
–  Provides solid basis on which to raise construction funding. 

•  Top-level principles of Concept of Operations approved 
•  Design Consortium Agreements signed  



SKA Recent Milestones 

•  11 March Announcement by UK Science Minister:  
 £100M toward construction and early operations 



The Science Working Groups 

•  Astrobiology (“The Cradle of Life”) 
–  Project Scientist: Tyler Bourke  
–  Working Group Chair: Melvin Hoare 

•  Galaxy Evolution – Continuum  
–  Project Scientist: Jeff Wagg  
–  Working Group Chairs: Nick Seymour & Isabella 

Prandoni 
•  Cosmic Magnetism 

–  Project Scientist: Jimi Green  
–  Working Group Chairs: Melanie Johnston-Hollitt & 

Federica Govoni 
•  Cosmology 

–  Project Scientist: Jeff Wagg  
–  Working Group Chair: Roy Maartens 

•  Epoch of Reionisation & the Cosmic Dawn 
–  Project Scientist: Jeff Wagg  
–  Working Group Chair: Leon Koopmans 

•  Galaxy Evolution – HI  
–  Project Scientist: Jimi Green  
–  Working Group Chairs: Lister Staveley-Smith & Tom 

Osterloo 
•  Pulsars (“Strong field tests of gravity”) 

–  Project Scientist: Jimi Green  
–  Working Group Chairs: Ben Stappers & Michael Kramer 

•  Transients 
–  Project Scientist: Tyler Bourke  
–  Working Group Chair: Rob Fender 



How does SKA1 baseline redefine 
state-of-art? 

  JVLA MeerKAT SKA1,
mid ASKAP SKA1,

survey 
LOFAR,
NL 

SKA1,
low 

Aeff/Tsys m2/K 265 321 1630 65 391 61 1000 

Survey>FoV deg2 0.14 0.48 0.39 30 18 6 6 

Survey>Speed>
FoM 

deg21m41

K22 
0.98×104 5.0×104 1.0×106 1.3×105 2.8×106 2.2×104 6.0×106 

Resolution arcsec 1.4 11 0.22 7 0.9 5 11 

 Aeff/Tsys:            6xJVLA        6xASKAP  16xLOFAR 
Survey Speed:        100x         22xASKAP   270x 

              280xJVLA 



Sensitivity comparison 



Survey speed comparison 



SKA1 HI Capabilities 

•  Wide-field continuum imaging and HI absorption cubes 
with with SKA1-LOW 



SKA1 HI Capabilities 

•  Wide-field continuum and HI line cubes using SKA1-SUR 



SKA1 3-D Capabilities 

•  All-sky versus wide-field HI surveys using SKA1-SUR 
•  Contours of detected galaxy density per 0.3 dex of z as function of z and beam 



SKA1 HI Capabilities 

•  Deep continuum imaging and HI line cubes using SKA1-
MID with sub-arcsecond resolution 



SKA1 3-D Capabilities 

•  Deep line cubes using SKA1-MID with Kelvin sensitivity at 
~arcsecond resolution 



Cosmology with SKA1:  
Baryon Acoustic Oscillations 

•  Constraining Dark Energy models with redshift-resolved 
BAO measurements 

(Blake	  &	  Moorfield)	  



A wide-field HI emission survey for 
BAO and ΩHI(z) 

•  Detect	  107.1	  galaxies	  <z>	  ≈	  0.3,	  105.1	  galaxies	  <z>	  ≈	  1	  
•  Density	  ≈	  2500	  galaxies	  deg-‐2	  ,	  1	  arcmin-‐2	  
•  Compare	  SDSS:	  106.2	  galaxies	  with	  <z>	  ≈	  0.1	  over	  15,000	  deg2	  	  
•  Compare	  WigglesZ	  105.2	  galaxies	  with	  <z>	  ≈	  0.6	  
• Major	  contribu4on	  to	  BAO	  science,	  complementary	  systema4cs	  versus	  Opt/IR	  

(Abdalla	  et	  al	  2010)	  



Cosmology with SKA1:   
 complementarity with optical 

•  Correlation functions of HI detections demonstrate much 
lower bias and excellent prospects for Redshift-space 
distortion measurements once interesting sample sizes 
are achieved with SKA1 

(Papasterigis et al. 2013) ALFALFA HI versus SDSS blue and red samples  

– 25 –

Fig. 14.— The two-dimensional correlation function, ξ(σ,π), of the ALFALFA parent sample (MHI >
107.5 M!). Note that ξ(σ,π) is calculated in linear bins of separation, with σmin = πmin = 0.15 h−1

70 Mpc
and bin size ∆σ = ∆π = 1.25 h−1

70 Mpc. The contours are logarithmically spaced, starting at a value of 0.05
and increasing by a factor of 2 every three contours up to a factor of 6.3. Note also that all the information
of ξ(σ,π) is contained in one quadrant of the plot; the other three quadrants are just mirrored copies.

Fig. 15.— The two-dimensional correlation function, ξ(σ,π), of the SDSS “blue” sample (see Fig. 3).
The separation bins and contour levels are the same as for Fig. 14.
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Fig. 16.— The two-dimensional correlation function, ξ(σ,π), of the SDSS “red” sample (see Fig. 3). The
separation bins and contour levels are the same as for Fig. 14.

(e.g. Huang et al. 2012; Catinella et al. 2010; Li et al. 2012b). For example, Huang et al.

(2012) shows that the ALFALFA sample is heavily biased against red-sequence galaxies, while
sampling very well the less luminous and more actively star-forming galaxies galaxies in the

“blue cloud” (their Fig. 11). The main conclusions summarized in points 1-3, therefore,
are a direct consequence of the fact that blue galaxies are significantly less clustered than
red galaxies, irrespective of luminosity (see e.g. Fig 16 in Zehavi et al. 2011). The bias of

blind HI surveys against red-sequence galaxies also helps explain the marked difference in the
shape of ξ(σ, π) between the ALFALFA and SDSS red samples (Figs. 14 & 16, respectively).

Red galaxies are usually found in high density environments, such as clusters of galaxies
and compact groups, and their clustering bears the signs of large and incoherent peculiar

motions which are characteristic of these environments. In particular, the red sample has
an increased number of galaxy pairs that have small physical but large velocity separations;
these pairs produce the strong “finger of god” feature in ξ(σ, π) at σ ≈ 0. On the other

hand, galaxies with blue colors and HI galaxies tend to inhabit the lower density “field”.
As a result, they trace the ordered flow towards matter overdensities without significant

noise from peculiar motions. This is why the characteristic asymmetric shape of ξ(σ, π) at
separations !10 Mpc, which is caused by these systematic motions, is more pronounced in

the blue and HI samples.



An SKA2 HI emission survey for 
precision Cosmology 

• Detect	  108.9	  galaxies	  with	  <z>	  ≈	  1,	  107.9	  with	  <z>	  ≈	  2	  	  	  
• Compare	  Euclid	  (2020+5?)	  target	  of	  108	  spectra	  with	  <z>	  ≈	  1	  
• SKA2	  will	  provide	  an	  unrivaled	  capability	  for	  precision	  cosmology!	  



SKA Key Science 

•  Strong-field Tests of Gravity with Pulsars and Black Holes 
Unique GR constraints, major contributions in Phase 1 and Phase 2 

•  Galaxy Evolution, Cosmology, & Dark Energy 
Cutting edge contributions in non-Gaussianity and Dark Energy  
Complementarity to Euclid, LSST in Phase 1 (reduced systematics) 
Unmatched performance in Phase 2 (Billion Galaxy Surveys) 

•  Emerging from the Dark Ages and the Epoch of Reionization 
Unique EoR imaging capability in Phase 1 
Reaching to Cosmic Dawn in Phase 2 

•  The Cradle of Life & Astrobiology 
•  The Origin and Evolution of Cosmic Magnetism 

With design philosophy of Exploration of the Unknown 

 Unmatched prospects (complement to LSST) in Phase 1 and Phase 2 



Timeline 

3	  years	  



Approx. Design Process up to PDR 

Baseline	  Design	  

Full	  SKA	  
Science	  Case	  

Derived	  Science	  
Requirements	  

Design	  
Reference	  
Mission:	  
Primary	  Science	  

System	  Technical	  
Requirements	  

System	  Cost	  Analysis	  	  
	  	  	  	  	  	  =>	  Cost	  Cap	  

Science	  Assessment	  
Workshops	  

New	  Baseline	  
(More	  Detailed)	  

System-‐level	  Models;	  
Sub-‐system	  refinements	  

Sub-‐systems	  
(Consor4a)	  

1st	  Order	  Design,	  
Cos=ng,	  Interface	  

Defini=on	  

Detailed	  
Design	  

PDR	  

Traceability	  

Traceability	  

~1	  yr	  

Eventual	  
Technical	  
Specifica=ons	  



SKA1 Change Process   SKA-TEL.SE.CONF-SKO-PR-001 
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3 Engineering Change Proposal (ECP) 
3.1 What is an ECP? 

An ECP expresses the need for a permanent change of one or more Configuration Items. The 
rationale for a change could be one or more of the following: 
 
• Functional/Performance improvement or correction 
• Change of interfaces 
• New requirements 
• A change in schedule and/or costs above a certain threshold (TBD) 
 
The ECP process is the formal way to evaluate and to assess possible impacts that a proposed 
change will have on: 
 
• Schedule, 
• Performance, 
• Full lifecycle cost, 
• Interfaces to other Elements or the external world. 
 
According to their impact, ECPs are classified as either Minor, Major or System Level, based on an 
evaluation by the SKA Chief System Engineer, SKA Architect & SKA Project Manager and following 
guidelines provided by the SKA Configuration Control Board (see below). 
 
All ECPs are considered, initially, to be associated with an Element, even if the proposed CI change is 
at System level.  This ensures that the appropriate technical expertise is involved at the outset. 
 
Minor ECPs are handled with a simplified process. 
 
The final and only authority to decide on the acceptance of a change is the SKA Configuration 
Control Board. ECPs that are delayed by the action or inaction of the proposer without justified 
reasons are deemed to be closed/rejected. 

3.2 When is an ECP Minor? 

An ECP is classified as "Minor" if at system level the impact is within all the following limits: 
 

 Total cost impact less than 10,000 Euro including costs associated with schedule 
 Schedule deviation of less than 1 month of delay at Element level 
 Performance deviation at Telescope level is negligible (typically within 2% with respect to 

performance requirements; at the discretion of the SKA Architect). 
 All necessary (initially proposed & consequential) changes are confined to one Element 
 No interfaces external to the Element are affected 

 
This definition is subject to variation by CCB action. 

3.3 When is an ECP Major? 

An ECP is classified as "Major" if it is outside the boundaries set for a Minor one AND all changes are 
confined to one Element OR if, despite falling within the Minor limits, the SKA Chief System 
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Element PM & Element SE
Initiator & PM (Consortium 
or Element)

Configuration Manager

Change Review Board

Configuration Control Board

Configuration Control Board

1
2

3

4
5

6

 
 

Figure 1: The normal ECP work flow. 
 
Steps in the normal workflow: 
 

1. Need for a permanent change identified, ECP definition and scope formalised by joint action 
between Consortium PM (if from a Consortium) or Element Project Manager (if from outside 
a Consortium) and the initiator. A complete and procedurally satisfactory ECP is then 
submitted to the Configuration Manager. Any proposal for Fast Track processing is agreed. 

2. First technical/managerial assessment, EPM recommendation for classification (System 
Level/Major/Minor), Fast Track status and follow up (Accept, Reject, ask for a CRB) 

3. Based on EPM recommendation, CCB goes either for a final decision (System 
Level/Major/Minor, Accepted/Rejected) or to follow up with a detailed analysis. If a final 
decision is reached, step 4 and 5 are skipped. 

4. The Change Review Board performs technical and managerial detailed analysis, providing 
final recommendation 

5. Final decision of the CCB on CRB recommendation. (If CCB unsatisfied, return to CRB for 
further work, return to step 4). 

6. Decision recorded by CM and transmitted to initiator for implementation. Implementation is 
then monitored until completion criteria are met, the Chairman of the CCB signs it off and 
the CM archives the whole record. 



ASKAP Timeline 
SKA-BD-12-019 

Paper for Discussion 
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ASKAP HI Survey Science 

•  WALLABY: Widefield ASKAP L-Band Legacy All-Sky 
Blind Survey 

•  FLASH: The First Large Absorption Survey in HI 
•  GASKAP: The Galactic ASKAP Spectral Line Survey  
•  DINGO: Deep Investigations of Neutral Gas Origins 



MeerKAT Timeline SKA-BD-12-019 
Paper for Discussion 

Page 4 of 4 
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MeerKAT HI Survey Science 

•  LADUMA (Looking at the Distant Universe with the 
MeerKAT Array) 

•  MeerKAT Absorption Line Survey MHONGOOSE 
(MeerKAT HI Observations of Nearby Galactic Objects: 
Observing Southern Emitters) 

•  A MeerKAT HI Survey of the Fornax Cluster 



SKA Science Book:  

Science Director’s Report, BD-12-17 



Thank you 
 

www.skatelescope.org 
 



SKA HI Science Questions 

•  Basic access model 
–  “Common skies” with N% “international” time 
–  How much international time? 

•  Time for large surveys versus PI projects  
–  50:50 ? or 75:25 or 25:75 ???  

•  Key projects 
–  Based on proposals? 
–  Predefined? 
–  Counting of team members 

•  Restriction to member countries ? 
•  Right of member countries to nominate several team members/

leaders? 


