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•  SKA:	
  will	
  be	
  one	
  of	
  the	
  great	
  physics	
  machines	
  
of	
  21st	
  Century	
  and,	
  when	
  SKA2	
  complete,	
  one	
  
of	
  the	
  world’s	
  engineering	
  marvels.	
  

•  Science	
  goals:	
  
– Fundamental	
  physics:	
  Gravity,	
  Dark	
  Energy,	
  Cosmic	
  
MagneGsm	
  

– Astrophysics:	
  Cosmic	
  Dawn,	
  First	
  galaxies,	
  galaxy	
  
assembly	
  and	
  evoluGon;	
  proto-­‐planetary	
  discs,	
  
biomolecules,	
  SETI	
  +	
  much	
  more	
  

– The	
  unknown:	
  transients;	
  +…????	
  

SKA Science 
 



SKA Phase 1 
2	
  sites	
  (South	
  Africa,	
  Australia);	
  HQ	
  in	
  UK	
  
3	
  telescopes,	
  one	
  Observatory;	
  building	
  on	
  
precursors.	
  	
  
Frequency	
  range	
  SKA1:	
  50	
  MHz	
  –	
  24	
  GHz:	
  	
  
	
  	
  -­‐	
  3	
  of	
  5	
  frequency	
  bands	
  ou]i^ed	
  
	
  
Cost-­‐cap:	
  €650M	
  
ConstrucGon:	
  2017	
  –	
  2023	
  
Early	
  science:	
  2020	
  
Full	
  SKA:	
  2023	
  -­‐	
  2030	
  

SKA-­‐Mid:	
  ~	
  190	
  15m	
  dishes	
  +	
  MeerKAT,	
  RSA	
  

SKA-­‐Low:	
  ~	
  250,000	
  low-­‐freq	
  dipoles,	
  AUS	
   SKA-­‐Survey:	
  ~	
  60	
  15m	
  dishes	
  +	
  ASKAP,	
  AUS	
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SKA	
  Phase	
  2	
  
	
  
~2500	
  dishes,	
  baseline	
  lengths	
  up	
  to	
  3500km	
  
~106	
  dipoles,	
  baseline	
  lengths	
  ~few	
  hundred	
  km	
  
~250	
  dense	
  aperture	
  array	
  staGons	
  
	
  
ConstrucGon:	
  2023	
  –	
  2030	
  
~	
  LHC	
  scale	
  



•  Dishes,	
  feeds,	
  receivers	
  (N=250	
  !	
  2500)	
  
•  Low	
  and	
  mid	
  aperture	
  arrays	
  (n=250k	
  !	
  1000k)	
  
•  Signal	
  transport	
  (~1	
  Pb/s	
  !	
  10	
  Pb/s)	
  
•  Signal	
  processing	
  (exa-­‐MACs)	
  
•  Sojware	
  engineering	
  and	
  algorithm	
  development	
  
•  High	
  performance	
  compuGng	
  (exa-­‐flop	
  capability)	
  
•  Data	
  storage	
  (exa-­‐byte	
  capacity)	
  
•  (Distributed)	
  power	
  requirements	
  (10	
  !	
  50MW)	
  

SKA: Driving development 



	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

SKA Governance + current funding 
Members	
  

Board	
  of	
  Directors	
  

	
  
SKA	
  Office	
  
~50	
  staff	
  

	
  

Director-­‐General	
  

11	
  Design	
  ConsorDa	
  
~500	
  ScienDsts	
  &	
  Engineers	
  

Strategy	
  &	
  	
  
Business	
  Dev	
  

Cmte	
  

Finance	
  
Cmte	
  

ExecuDve	
  Cmte	
  

Science	
  &	
  Eng	
  
Advisory	
  Cmte	
  

€23.4M	
  
(cash)	
  

~	
  €125M	
  
(in-­‐kind)	
  



SKA Organisation 



High-level SKA1 Schedule 

2016	
  2015	
   2017	
   2018	
   2019	
   2020	
   2021	
   2022	
   2023	
  2014	
  

High	
  level	
  design	
  

Rebaselining	
  submissions	
  (RBS)	
  

Preliminary	
  Design	
  Review	
  (elements)	
  

Detailed	
  design	
  

Prototype	
  systems	
  deployed	
  

CriGcal	
  Design	
  Review	
  

SKA1	
  construcGon	
  approved	
  
Procurement	
  

SKA1	
  early	
  science	
  

SKA1	
  construcGon	
  

SKA2	
  detailed	
  design	
  

Design	
  consorGa	
  start	
  

SKA2	
  procurement	
  
SKA2	
  construcGon	
  starts	
  

SKA2	
  concept	
  development	
  

Board	
  RBS	
  approval	
   3-­‐5	
  Mar	
  15	
  

15-­‐22	
  Sep	
  14	
  

1	
  Nov	
  13	
  

Pre-­‐construcGon	
  Stage	
  1	
  

Pre-­‐construcGon	
  Stage	
  2	
  

New	
  SKA	
  OrganisaGon	
  in	
  place	
  

Key	
  Doc	
  Set	
  &	
  Prospectus	
  
Formal	
  negoGaGons	
  
RaGficaGon	
  of	
  Agreements	
   OrganisaGon	
  has	
  minimum	
  no.	
  Members	
  with	
  Agreements	
  raGfied	
  

Agreements	
  in	
  Key	
  Doc	
  Set	
  signed	
  

Andrea	
  Casson,	
  SKAO	
  Project	
  Controller,	
  Sept	
  2014	
  

System	
  PDR	
  

IntegraGon	
  tesGng	
  on	
  site	
  

Advanced	
  InstrumentaGon	
  Prog.	
  

KEY:	
  Blue	
  =	
  SKA1	
  science	
  &	
  engineering;	
  orange	
  =	
  policy;	
  green	
  =	
  SKA2	
  



•  March	
  2014:	
  UK	
  Science	
  Minister	
  announces	
  £100M	
  
(€125M)	
  for	
  SKA1	
  construcGon	
  

•  May	
  2014:	
  BMBF	
  announces	
  Germany’s	
  intenGon	
  to	
  
withdraw	
  by	
  June	
  2015	
  

•  June	
  2014:	
  SKA	
  Science	
  meeGng,	
  Sicily	
  –	
  refreshing	
  science	
  
case	
  

•  August	
  2014:	
  India	
  becomes	
  Full	
  Member	
  of	
  SKAO	
  
•  Sept	
  2014:	
  SKA	
  rated	
  as	
  top	
  priority	
  new	
  project	
  in	
  French	
  5-­‐

year	
  astronomy	
  infrastructure	
  planning	
  –	
  essenGal	
  step	
  to	
  
parGcipaGon	
  in	
  SKA.	
  

•  Sept	
  2014:	
  Science	
  prioriGsaGon	
  complete.	
  
•  15	
  Sept	
  2014:	
  Re-­‐baselining	
  submissions	
  delivered	
  to	
  SKAO	
  

from	
  design	
  consorGa.	
  
•  Oct	
  2014:	
  all-­‐hands	
  engineering	
  meeGng,	
  Fremantle,	
  Aus	
  
•  Dec	
  2014:	
  PDRs	
  begin;	
  Central	
  Signal	
  Processing	
  complete	
  

Key events 



•  Dec	
  2014:	
  UK	
  releases	
  its	
  10-­‐year	
  Science	
  and	
  Technology	
  
strategy:	
  

	
  SKA	
  prominent	
  within	
  the	
  document	
  
	
  
•  Today	
  (22	
  Dec)	
  the	
  Italian	
  Parliament	
  has	
  approved	
  a	
  final	
  

amendment	
  to	
  the	
  Stability	
  Law	
  which	
  provides	
  for	
  funding	
  
amounAng	
  to	
  30	
  M€	
  for	
  the	
  period	
  2015-­‐2017.	
  This	
  substanAal	
  
support,	
  granted	
  to	
  INAF	
  on	
  the	
  basis	
  of	
  a	
  proposal	
  for	
  the	
  
development	
  of	
  industrial	
  astronomy,	
  is	
  specifically	
  aimed	
  at	
  
SKA	
  and	
  CTA.	
  This	
  important	
  step	
  demonstrates	
  unequivocally	
  
the	
  support	
  that	
  the	
  government	
  intends	
  to	
  offer	
  to	
  the	
  Italian	
  
parAcipaAon	
  in	
  SKA	
  through	
  INAF	
  in	
  the	
  coming	
  years.	
  

Recent Developments 
 



•  Dec	
  2014:	
  Portugal	
  releases	
  its	
  naGonal	
  research	
  
infrastructure	
  roadmap:	
  SKA	
  present	
  

•  Jan	
  2015:	
  Kramer	
  &	
  Diamond	
  appearing	
  in	
  front	
  of	
  
German	
  parliamentary	
  budget	
  commi^ee	
  

•  Feb/Mar	
  2015:	
  France	
  to	
  place	
  SKA	
  on	
  its	
  naGonal	
  
roadmap	
  

•  Feb	
  2015:	
  India	
  to	
  transfer	
  SKAO	
  membership	
  
from	
  NCRA	
  to	
  Department	
  of	
  Atomic	
  Energy	
  

•  28th	
  February:	
  several	
  SKAO	
  governments	
  to	
  have	
  
signed	
  ‘Le^er	
  of	
  Intent’	
  to	
  negoGate	
  
establishment	
  of	
  SKA	
  treaty	
  organisaGon.	
  

Recent and forthcoming Developments 



International Design Teams 
 •  Project	
  Management	
  and	
  System	
  Engineering	
  Team	
  based	
  at	
  Jodrell	
  Bank	
  Observatory,	
  
Manchester,	
  UK	
  

•  ~500	
  scienGsts	
  &	
  engineers	
  in	
  insGtutes	
  and	
  industry	
  in	
  11	
  Member	
  countries	
  of	
  the	
  SKA	
  



3 dish prototypes all in testing 



3 dish prototypes all in testing 



3 dish prototypes all in testing 



MeeDng	
  Order	
   Element	
   Dates	
  

1	
   CSP	
   17-­‐18	
  Dec	
  2014	
  

2	
   TM	
   7	
  -­‐8	
  Jan	
  2015	
  

3	
   SaDT	
   14	
  –	
  15	
  Jan	
  2015	
  

4	
   LFAA	
   26	
  –	
  27	
  Jan	
  2015	
  

5	
   DSH	
   9	
  –	
  10	
  Feb	
  2015	
  

6	
   INFRA	
  SA	
   16	
  –	
  17	
  Feb	
  2015	
  

7	
   INFRA	
  AUS	
   18	
  –	
  19	
  Feb	
  2015	
  

8	
   AIV	
   23	
  –	
  24	
  Feb	
  2015	
  

9	
   SDP	
   18	
  –	
  19	
  Mar	
  2015	
  

Preliminary Design Reviews 

!	
  



•  The	
  revised	
  baseline	
  should	
  deliver:	
  
– TransformaGonal	
  Science	
  
– Design	
  opGmised	
  with	
  high	
  priority	
  science	
  
– DeviaGon	
  form	
  Baseline	
  Design	
  &	
  Technologies	
  
must	
  be	
  jusGfied	
  with	
  risk	
  assessment	
  &	
  TRL	
  

– Designs/Technologies	
  incorporated	
  take	
  into	
  
account	
  cost	
  &	
  risk	
  

– Must	
  sit	
  within	
  cost	
  cap	
  (€650M)	
  
– Traceability	
  to	
  previous	
  agreements	
  &	
  decisions	
  

Re-baselining: Principles 
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Design

Science	
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Workshops

Proposal	
  
Feedback
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  1	
  
Requirements	
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  Proposals

Designs	
  &	
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  Review

Technical	
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SEAC
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  Design	
  Activities
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  0	
  
Requirements
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SEAC
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•  US	
  parGcipants	
  in	
  SKA	
  design	
  consorGa,	
  e.g.	
  
MIT,	
  JPL	
  	
  

•  US	
  industry	
  heavily	
  involved:	
  IBM,	
  Nvidia,	
  
CISCO,	
  Intel,	
  GD	
  Satcom,	
  Amazon,	
  Google……..	
  

•  US	
  engineers/scienGsts	
  parGcipaGng	
  in	
  
advisory/review	
  panels,	
  PDRs,	
  etc	
  

•  Contract	
  with	
  NRAO	
  to	
  develop	
  first-­‐order	
  SKA	
  
operaGons	
  model	
  

•  Above	
  all,	
  science	
  engagement…..	
  

US Engagement 



SKA Science Book:  
Total	
  Author	
  AffiliaDons	
  by	
  Country	
   UK	
  

IT	
  
US	
  
DE	
  
AU	
  
NL	
  
ZA	
  
FR	
  
CN	
  
CA	
  
PT	
  
JP	
  
SE	
  
ES	
  
NZ	
  
NO	
  
CH	
  
IN	
  
RU	
  



•  Very	
  pleased	
  to	
  see	
  this	
  meeGng	
  –	
  demonstrates	
  start	
  
of	
  strategic	
  planning	
  for	
  Astro2020.	
  Excellent	
  to	
  have	
  
thinking	
  start	
  early	
  

•  Urge	
  you	
  to	
  engage	
  with	
  broader	
  community:	
  
cosmologists,	
  dark	
  energy	
  people,	
  gravitaGonal	
  
physicists,	
  exoplanet	
  community……	
  

•  You	
  must	
  think	
  big,	
  have	
  a	
  major	
  vision.	
  You	
  will	
  be	
  
compeGng	
  with	
  a	
  larger	
  OIR	
  community.	
  Emphasise	
  the	
  
science.	
  

•  Remember:	
  US	
  originally	
  planned	
  its	
  own	
  MMA,	
  we	
  
now	
  have	
  ALMA	
  –	
  an	
  internaGonal	
  project.	
  Look	
  at	
  what	
  
the	
  rest	
  of	
  the	
  world	
  is	
  doing	
  as	
  you	
  formulate	
  your	
  
plans.	
  	
  

•  SKA	
  stands	
  willing	
  to	
  assist	
  as	
  you	
  develop	
  your	
  strategy	
  

Closing thoughts 



Wednesday:	
  12:30	
  –	
  
3:30,	
  Room	
  4C-­‐4	
  
	
  
Lunch	
  provided	
  
	
  
The	
  SKA	
  Telescope:	
  
Global	
  Project,	
  

RevoluGonary	
  Science,	
  
Extreme	
  CompuGng	
  

Challenges	
  

SKA Splinter Session 


