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VLBI continuum calibration
Getting your hands dirty



This tutorial is a summary. It is strongly recommended to use the original DARA EVN 
tutorial in the link.
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All calibration steps (tomorrow!)

Online materials:  
Gitea repository
DARA EVN continuum tutorial

https://code.jive.eu/bemmel/ERIS_VLBI
https://www.jb.man.ac.uk/DARA/unit4/Workshops/EVN_continuum_part_1.html
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Jupyter-CASA interface



This is what you normally would download from the EVN archive. The naming N14 
means this is a Network Monitoring Experiment taking in 2014. The C means it is C-
band (or 5GHz).
The file format is FITS-IDI, the standard for VLBI though we are moving to MS. The 
ANTAB file contains information about Tsys and Gain Curves for each individual 
antenna in these observations. The flag file is more extended than what you would 
usually get, to save you the trouble of intensive data inspection at this time. Go 
through the actual tutorial to learn more about that.
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This tutorial

1. Inspect a VLBI dataset (listobs, plotms)
2. Find a good scan
3. Fringefit
4. If time: inspect & apply the calibration tables 
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This tutorial

Preparations:
• Have the materials downloaded from Gitea
• Make sure you type git pull before starting
• Go into the Plenary folder
• Launch CASA

You can execute every command in a WHITE BOX
(beware of plotms!)

https://code.jive.eu/bemmel/ERIS_VLBI
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1. Inspecting your data

CASA task listobs



Can you tell if this is a phase referencing experiment or not?
How many sources are there?
What is the frequency setup?
How many antennas participated?
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listobs(vis='n14c3_TY_GC_flags.ms/')
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The plot clearly shows this is a phase referencing experiment, as shown in the 
lecture. In this case the phase calibrator is also bright enough to correct for the 
instrumental delay.
This experiment has two pairs of target-phasecal, in principle one instrumental delay 
correction is enough for the entire experiment, but you can also split the experiment 
into two and handle each separately.
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plotms(vis='n14c3_TY_GC_flags.ms/’, <…>, …)



For the instrumental delay calibration we need a bright point source.
What to do if your phasecal is resolved?
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2. Selecting a calibration scan

• Bright source
• Middle of the observation
• Single scan for the instrumental delay correction
• Verify:
• All antennas present
• Stable phases in time/freq
• No weird stuff in amplitudes



Data for EF baselines only
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Fringe fitting is done to calculate the instrumental delay
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3. Fringe fitting

CASA task: fringefit

• Requires:
• Single scan on bright target
• Select middle timerange of the scan, ~1-2 minutes
• Select a reference antenna
• Always set parang = True for VLBI
• Instrumental delay: zerorates=true



The solutions calculated by the task will be written to a calibration table
Important parameters here are the gaintable, gainfield, zerorates and parang.
To get the highest quality data, take a short interval in the middle of a scan (1 minute 
or so)
As interferometry does not have an absolute zero point for phase, we need a 
reference antenna too
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Selecting a reference antenna

• For EVN: use Effelsberg (EF)
• Biggest dish
• Well behaved meta-data
• Central in the array

• The parameter accepts a string, e.g.
refant = “EF,TR,ON”

• If not sure: use CASA task plotants
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On-the-fly calibration

• docallib = False
• gaintable=[‘n14c3_ERIS.tsys’,’n14c3_
ERIS.gcal’]
• interp=[‘nearest,nearest’,’nearest’]
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All fringefit parameters
fringefit(vis='n14c3_TY_GC_flags.ms/’, 

caltable='n14c3_ERIS.sbd’,
timerange='13:53:20.0~13:54:20.0’,
solint='inf’, 
refant='EF’,
minsnr=50,
zerorates=True,
corrdepflags=True, 
gaintable=['n14c3_ERIS.gcal’, n14c3_ERIS.tsys’],
interp=['nearest','nearest,nearest’],
parang=True

)
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4. Inspect the results

This is normal, don’t worry!
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4. Inspect the results
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4. Inspect the results



First inspect the CASA logger output, then plot the solutions.
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Plot the calibration table

CASA task plotms
Instead of MS, use 
calibration table as vis
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Plot the calibration table

plotms(vis='n14c3_ERIS.sbd’,
xaxis='freq’,
yaxis='delay’,
coloraxis='antenna1')



As a final check, apply the solutions to the data and verify that the calibrated phases 
for the selected timerange are corrected: they should be flat and around zero degrees 
for all baselines.
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5. Apply the calibration

CASA task applycal

Creates CORRECTED_DATA column in your MS

• Add all available calibration tables
• Set the interpolation
• Set parang=True

• To clean-up a calibration: task clearcal
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5. Apply the calibration

applycal(vis='n14c3_TY_GC_flags.ms/’,
gaintable=['n14c3_ERIS.gcal','n14c3_ERIS.tsys', 
'n14c3_ERIS.sbd’],
interp=['nearest', 'nearest,nearest', 'nearest’],
parang=True,
flagbackup=False
)
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Plot the calibrated phases

plotms(vis='n14c3_TY_GC_flags.ms’,
xaxis='freq’,
yaxis='phase’,
ydatacolumn=‘corrected’,
timerange='13:53:20~13:54:20’,
antenna='EF’,
coloraxis='baseline’,
correlation='LL’,
averagedata=True, 
avgtime='120’

)


