
Introduction to 
(deep, dark world) 

of calibration 

Joe Callingham (ASTRON) 

Kenyan Radio Astronomy School,
Nairobi, Kenya

29th of May 2018



VLBI

EVN made of 



Calibration is to fix this mess…



Some of the key features



Lack of knowledge? 

› We want to parameterize our knowledge of the system. 

› We do this by the radio interferometry measurement equation (RIME) 
which relates the observed (perturbed) visibility to the ideal (unperturbed, 
“true”) visibility.

› The Jones matrix encodes everything that “happens” to the signal from source 
to correlator

› Note this assumes calibration parameters should be antenna-based (we will 
see later that they can be baselines dependent)



CASA’s formalisation of RIME



Calibration Strategy

› Three levels:
1. Primary Calibration: use of a “known” standard source to determine 

timeand direction-independent quantities e.g. Bpq

2. Secondary Calibration: estimate local time-dependent conditions with 
nearby calibrator

3. Self-Calibration: use of the target field itself to determine highly time 
dependent quantities, e.g. the phase of Gpq



Calibration Strategy



Choosing Calibrators

› Primary/secondary calibrators should have:
- Excellent positions (for astrometry) 
- Proper source size (“just compact enough”) - standard 

calibrator lists
- Compact enough to be unresolved on the longest 

baselines but not so compact that the source is variable

› Well-understood flux density (for flux scale) and spectral 
shape (for bandpass)

› For polarization calibration: well understood polarimetric 
properties (including Faraday rotation measure, where 
appropriate)



System Temperature Calibration



Bandpass calibration



Example Delay Calibration



Example phase calibration



Example Amplitude Calibration



Possible Cal Statergy(*)

› Load data 
› Inspect logs, flag bad data, flag for shadowing (look outside!) 
› Calibrate primary calibrator (bandpass, gain, leakage) 
› Inspect solutions 
› transfer bandpass, gain amplitude (flux scale) and leakage to secondary
› Calibrate secondary calibrator (gain) 
› inspect solutions
›  transfer bandpass, gains, and leakage to target
› Inspect target for bad data, flag if necessary 
› Image, deconvolve, and selfcal if necessary



Conclusions and tips

› Don’t be afraid to flag bad data! Corrupted data can reduce the image quality 
significantly.

› Visualize your data!

› We will look at more complicated calibration strategies next lecture, with a look 
at closure phases, fringe fitting, and self-calibration

› Thanks John McKean and George Heald
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