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Courtesy: ASTRON/MikeGarrett, LOFAR and  SKA collaborators 

“Nothing is so firmly believed as what we least know” 

Michel de Montaigne  (1533-1592) 



Netherlands Institute for Radio Astronomy 

Courtesy: LOFAR & SKADS/AAVP teams 

Swedish LOFAR station 

Ceremony OSO26092011 
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Advances in Radio Astronomy 

NGC 6946:  deepest  WSRT HI  map ever   

(16x12h) 

Optical Hydrogen 21 cm 

Cygnus A with the VLA 

Key Improvement 

areas in R.A. 

Facts and Figures Enabling key 

technologies 

Sensitivity  ~105x in 50 years 

SKA: 50-> 100x  

Collecting Area, 

Receivers and SW  

Angular resolution 

(“detail”) 

~107x in 50 years 

 SKA: same 

Baseline extension 

(“VLBI”), clocks and 

network-technologies 

Field of View 

(all resolution 

pixels) 

>~105x in 50 years 

SKA: 100-104x  

(computing power 

masure using AA’s) 

Array techniques, SW 

and computing power 

Hydrogen 21 cm 

Messier 81  in the Big Dipper 

Optical 



 SKA/AERAP_Lisbon_AvA_30112012 

Synthesis imaging;  
substantial postprocessing 

•Deep imaging requires (complicated) calibration schemes on the correlated data 

 

•Massive data (such as LOFAR) require on the fly calibration and imaging algoritmes 

Raw image Processed image 
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IEEE 802.11 standard - an example! 

Text 

John O’Sullivan 

 

Radio Astronomy –valorization 

 of fundamental research 
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300 000  lj
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IEEE 802.11 standard - an example! 

Text 

John O’Sullivan 

 

Radio Astronomy –valorization 

 of fundamental research 

20+ years! 
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SCIENCE      TECHNOLOGY     TRANSFER     VALORISATION 

Enabling creative business development 
through advanced technology transfer 

Making knowledge and experience 
accessible to society;  

Industry, 
Knowledge/Education, Networks, 

Structures, Policies etc.   

Together with Dome partner in S.A. 
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Radio Astronomy Transformed 

 
New antenna technologies:  
 
  - Next Generation Aperture Array “Software Telescopes” 

 

Cheap & cheerful dipoles married to the new 

technologies: 
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Aperture Array concept firmly established as technology 

of choice at frequencies < 500 MHz:   

LOFAR 

`LWA 

PAPER 

LWA 

MWA 
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Effelsberg (D) 

Tautenburg (D) 

Internat. LOFAR Telescope: 

LOFAR Stations Across Europe 

Potsdam (D) 

Unterweilenbach (D) 

Exloo (NL) 

Nançay (F) 

Onsala (Sw) 

Chilbolton (UK) 
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How electronic Aperture Array telescopes 

work:  
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How electronic Aperture Array telescopes 

work:  

τ 
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Aperture Array and multiple fields-of-view 

(beams):  

τ 
±τ 

τ 
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- Unblocked aperture with full 

view of the entire sky! 

  - Ultimate flexibility and reliability - no moving parts!  

- Beams are formed and controlled electronically at 

element level 

- Multiple beams (or fields of view) permits concurrent, 

independent (or associated) observations => huge field 

of view.  

 

Advantages of Aperture Arrays  

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.

- Data from individual dipoles can be buffered, permitting 

“playback” of any part of the sky as it appeared in the 

past.  
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Effelsberg (D) 

Tautenburg (D) 

Potsdam (D) 

Unterweilenbach (D) 

Exloo (NL) 

Chilbolton (UK) 

Nançay (F) 

Onsala (Sw) 
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LOFAR 

LOFAR - commissioning images  

First “Official”observing program 

to be launched soon   
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ASTRON - 5 year plan  
2012 t/m 2016 

Aperture arrays for higher frequencies  

From ~ 1420 MHz (neutral hydrogen) to lower 

 

 

Parallel steps 
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Explosion of civilian and military applications  

using Aperture Arrays 
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Challenge facing Astronomy is how to reduce 

manufacturing and operating costs while 

maintaining performance and reliability.    

 

Explosion of civilian and military applications  

using Aperture Arrays 
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               EMBRACE; 
 a world-first 0.5-1.5GHz Dense SKA-AA demonstrator  
 
with stations in Nancay and Westerbork 

 
Based on invention of “Dense Arrays” (1999-2000) 
 

See: www.skads-eu.org 
 2005-2010 (incl. Portugal IT, IST) 
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EMMA; SKA station-level high frequency science 

capable array demonstrator 

 Synergies   

 Science capable demonstrator 

 ICT enabled 

 Green Energy 

 Technically feasable 

(energy WS last September)) 

 

 Cradle to cradle Green Design 

 (Approach, materials/bio-based? 
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Participants MID-AA 

 Universities, Institutes in 

 Nl, NWO/ASTRON  

 Fr., Observatoire de Paris/ Nancay Obs. 

 It, INAF/IRA 

 UK 

 Spain, Portugal science, ICT, power, testsite 

 S.A., W.Aus. 

 Industry and other engagement  

 In Nl: Dutch SKA Industry Alliance  

 IBM(nl), Siemens(nl),NXP, TE etc. 

 Others e.g. Iberia, Germ.(e.g. MPI), Nl, Sw. 

 EC funded BIOSTIRLING energy project 

 Preparing for SKA (RfP etc.) 

 EC funding opportunities being explored 

  H2020, …. 
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Abengoar/Sp 

Moura/Pt 
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Where? 
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Surface Solar Data (MJ/sqrm-day)
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(Maastricht)

Portugal (Evora)

Australia

(Canberra)

South

Africa(Capetown)

• Aim: S.A. Site 

• Site in Moura 

for verification  

Moura/Pt 
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Summary 

  

 

• Major developments for Aperture Arrays developing 

• Great interest in Europe growing e.g. through ILT 

• Next step for higher frequency underway with major 

industry interest  

• Synergies between Science, Energy, ICT and Materials 

• Collaborations with Portugal, Spain in these areas growing  

• Enables SKA widest field of view approach 

 

• Excellent opportunities between EU-Africa 

• Demonstrators, Energy, policies etc. 

• Colaborative schemes i.e. EU partners, EC/H2020 etc. to be 

investigated 

 

 

 

 

   

 

 

 


