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Low Frequency (< 1GHz) radio-interferometers (LFRi)
for (West) Central Africa : A two-phased approach
 

How to make a radio-interferometer



(0th order) Motivation

Radio-Astronomer’s nightmare, 

                 the Ionosphere, 

      is Space Scientists’ Gem

==> Early Collaboration between

     both communities is imperative.  

GAIM dynamic TEC model 

  Human Capital Gain(s) 
  

   R&D

   Spin Off 
 



(0th order) Motivation

GAIM dynamic TEC model 

African GNSS CORS Network
    - Sparse grid of stations
 
      -  Not all yet in real-time

      - Accessibility
     

      - Most stations were donated 

Central Africa (incl. Gabon) is 
located where ….. is at its peak 
 

http://cosmap.com 

 Since some LFRi’s can probe the Ionosphere,

      What if we incrementally set up LFRi’s while building up expertise in LFRi ?
 



Gabon as a test bed 
For West Central Africa (WCA) ?

(Image courtesy of Gabon Space Agency (AGEOS : www.ageos.ga)

http://www.ageos.ga/


Gabon as a test bed 
For West Central Africa (WCA) ?

(Image courtesy of Gabon Space Agency (AGEOS : www.ageos.ga)

A number of GPS stations on their way to monitor Total Electron Content (TEC) 
At this Unique Equatorial Latitute

http://www.ageos.ga/


Gabon as a Test Bed 
For West Central Africa (WCA) ?

● Build and maintain Synergy
     (Space Science + radio-astro/cosmo)
      Within a world leading Niche area.

● Ownership of Value Chain 
     (Human capital Dev +  R&D + Spin Off)

Images courtesy of C. Watts (LWA collaboration)

(Image courtesy of Gabon Space Agency (AGEOS : www.ageos.ga)

GAIM dynamic TEC model 

http://www.ageos.ga/


LFRi’s for (West) Central Africa: A two-phased approach

 Phase 1 : Proof-of-concept

 Phase 1 : Scale up

 Phase 2 : Build IT

 Phase 2 : Spread IT

The Transient Array Radio Telescope (TART)
- A Radio Interferometer operarting in the GPS L1 Band (centered at ~ 1575 MHz )

Nth iteration of TART

A Scaled Down version of The Long Wavelength Array (SD LWA)?
IT = SDLWA 



LFRi’s for (West) Central Africa: A two-phased approach

 Phase 1 : Proof-of-concept

The Transient Array Radio Telescope (TART)
- A Radio Interferometer operarting in the GPS L1 Band (centered at ~ 1575 MHz )

(Image courtesy of NASA)



LFRi’s for (West) Central Africa: A two-phased approach

 Phase 1 - Proof-of-concept : The Transient Array Radio Telescope (TART)
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LFRi’s for (West) Central Africa: A two-phased approach
The Transient Array Radio Telescope (TART)
- A Radio Interferometer operarting in the GPS L1 Band (centered at ~ 1575 MHz )

(Image courtesy of Wikipedia) Source:  C. Shaw Msc thesis



LFRi’s for (West) Central Africa: A two-phased approach
The Transient Array Radio Telescope (TART)
- A Radio Interferometer operarting in the GPS L1 Band (centered at ~ 1575 MHz )

Image courtesy of Wikipedia

Source:  C. Shaw Msc thesis

Source:  M. Scheel PhD thesis



 Scale up TART @ Rhodes Univ





Expenditure on TART?

TART back end: ~ Euros 2000

TART rails: ~ Euros 500

TART power consumption: < 100 Watts

TART operational cost  < Euros 1000/year

Total Expenditure on TART ~  Euros 

TART antenna: ~ Euros 2/ each



Data Back end



Spread TART 
to Central 

Africa
With Gabon 

as a key 
Testbed 



Beyond TART?
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Beyond TART : A Scaled Down version of 
The Long Wavelength Array (SDLWA) ? 

Images courtesy of C. Watts (LWA collaboration)



B Jeffs

Ionosphere Through a SDLWA 

12Images courtesy of C. Watts (LWA collaboration)

Scaled Down means  
Only the Ionosphere

As initial science driver 



Ionosphere Through a RI 
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Images courtesy of O. Smirnov (SKA South Africa)



Correlator : ~ Euros 150 000

Images courtesy of G. Taylor (LWA collaboration)

Antenna : ~ Euros 75 000

Total Expenditure on LWA : Euros ~ 300 000 



Thank you
 

For The Attention 





How To Make A Radio-Interferometer 1

Start with a normal reflector

Start



How To Make A Radio-Interferometer 2

Then break it up into sections ...



How To Make A Radio-Interferometer 3

Replace the optical paths with electronics ...



How To Make A Radio-Interferometer 2



How To Make A Radio-Interferometer 2



How To Make A Radio-Interferometer 2



How To Make A Radio-Interferometer 2



How To Make A Radio-Interferometer 2



How To Make A Radio-Interferometer 2



How To Make A Radio-Interferometer 2

Then break it up into sections ...



Atmospheric Distorsisons? 
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