
Radio Interferometry

• Two-element interferometry
• Visibilities
• Aperture synthesis
• Imaging considerations



Two-element Interferometer

• Correlate and 
integrate the signals 
from two antenna 
separated by 
baseline, b, pointing 
at the same source

• Produces an 
interference fringe



• The term modulating the fringes
can be rewritten using

where     is the baseline measured in 
wavelengths representing a spatial frequency             
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Complex Visibility

• For an extended source we must integrate over 
solid angle and the response of the 
interferometer can then be written as

where this visibility is a complex number that 
can be expressed in terms of amplitude and 
phase
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uv plane

• In 2D we can define a plane perpendicular to 
the source direction in which to define the 
baseline vector in terms of spatial frequency co-
ordinates u and v, i.e.

• And the source position unit vector is defined 
by direction cosines projected on the uv plane
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• The visibility now becomes

which is the Fourier transform of the intensity 
distribution

• Hence the intensity distribution can be 
recovered from the inverse Fourier transform of 
the visibilities
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Aperture Synthesis

• One short integration with a single baseline at 
one wavelength gives one point in the uv plane

• The Earth’s rotation will complete a track in the
uv plane

• N telescopes gives N(N-1) baselines
• Wider bandwidth fills the gaps in the uv plane







Calibration

• The effects of the atmosphere on the amplitude 
and phase are corrected by regular observations 
of a nearby, bright, point source e.g. a quasar
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Amplitude vs Baseline plots





Image Fidelity

• Maximum baseline determines the resolution or 
synthesised beam

• Minimum baseline determines the largest 
angular scale that the interferometer can image
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• Emission at spatial frequencies larger than       
are not detected

• Often leads to missing flux issues
• Need to fill in missing short spacing 

information
• Image fidelity is determined by number of 

antenna in the array
• SKA with 3000 dishes and baselines from 30 m 

to 5000 km will solve many of these problems 
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Summary

• Interferometers observe the Fourier transform of 
the intensity distribution on the sky

• Only sensitive to a limited range of spatial 
frequencies

• SKA will be a massive leap forward






