
Introduction to 
(recap of?) Radio 

Interferometry 
Jack Radcliffe and

Joe Callingham

Botswana Radio Astronomy School,
Palapye, Botswana

1st of July 2019



Title Text

› Body Level One
- Body Level Two

- Body Level Three
• Body Level Four

• Body Level Five

NRAO/AUI and J. M. Uson



The Radio Sky

› Radio astronomy mostly focuses in the frequency range of ~10 MHz to ~1 THz



Sync my radiation

› If the energy distribution of electrons is a power-law – the spectrum will be a 
power-law 

› Non-thermal

› Most radio 
   sources are
   non-thermal



Why does size matter? 

Approx. 70 metre aperture
- 1.5 arcmin resolution at 3 cm

Resolution and sensitivity

Approx. 5 mm aperture
- 3 arcsec resolution at 600 nm



When big is not big enough

305 m aperture – 25” resolution at 10 GHz

Human eye has 20” resolution!



Bigger is better? 

Green Bank 300 ft Telescope - November 16, 1988Green Bank 300 ft Telescope - November 15, 1988



Bigger is better? 

Green Bank 300 ft Telescope - November 16, 1988

There is a better way!



Interferometry to the rescue



Pandora’s Box

› Calibration is harder

› How do you reconstruct the 
image?

› What information are you 
missing? 

› Loss of sensitivity 



















Like Young’s Double Slit Expertiment









Correlation



Measuring the sky



Visibilities



Van Cittert Zernike function



Visibilities



Summary

› The key to interferometry is the geometric delay

› The sky is not symmetric - we need both cosine & sine waves to make a 
picture of it

› Interferometers measure complex visibilities, which are the Fourier 
components of the sky brightness.

› Thanks to 
Anna Scaife, 
Ron Ekers, 
and John 
McKean
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