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I-TRAIN on VLBI with ALMA
Introduction to VLBI: Science and Proposals 

(Part 1)

● mm VLBI science with ALMA
● proposal opportunities
● planning an ALMA VLBI proposal
● ALMA OT for a VLBI proposal

Working with ALMA VLBI data: Accessing 
and calibrating data (this talk)

● Phased ALMA data and what is in the 
ALMA Science Archive

● Obtaining GMVA  
● Obtaining EHT data
● Calibrating GMVA and EHT data



 Phased ALMA participates to VLBI networks as large 
single dish thanks to the ALMA Phasing System



ALMA Phasing system

APS computes the phase adjustments relative to a reference antenna. The 
phased signals are then summed in the ALMA correlator to create the (virtual) 
summed antenna. 

Image courtesy: MIT Haystack

See Matthews et al. 2018 for more details



Data collected during phased ALMA observations

~77m single dish to be 
correlated with VLBI antennas 

ALMA 12-m Array 
interferometer

≤1 km



Quality assessment of phased ALMA observations

See Goddi et al. 2019, Marti-Vidal 2016 for more details

ALMA: linear polarisation (X,Y)
VLBI antennas: circular polarisation (L,R)  



Quality assessment of phased ALMA observations

Goals:
- polarisation conversion of mixed XY/LR visibilities 

to circular only to allow VLBI data calibration
- deliver ALMA interferometer data to ALMA Science 

Archive (project based)

QA2 for ALMA VLBI data entails a regular polarisation 
calibration with a few exceptions:

- done track-based rather than project based; 
calibrators can be shared

- full details in Goddi et al. 2019
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ALMA correlator

Haystack correlator

Where do the observed data go to?

Bonn correlator
Bernhard et al. 2024



ALMA correlator

Haystack correlator

Bonn correlator
Bernhard et al. 2024

ALMA-only 
interferometric data

VLBI network data

Where do the observed data go to?



ALMA Science Archive

Searching on project code “20*.V” gives all VLBI projects (20xx.1.xxxxx.V)



ALMA-only VLBI data in the archive

Raw data

Calibration script  and the calibration tables from 
QA2

Image products:

- MFS full Stokes images, one per spectral 
window 

- No cubes, no combined continuum image
- No calibrator images (these can be the 

target of another project in the same track)

Public 1 year after confirmed successful 
correlation at the VLBI correlator



webpage: http://vapola.ia2.inaf.it/

http://vapola.ia2.inaf.it/


VAPOLA repository       
Organised per source, per band, per 
observing run

Advanced polarisation data products 
(FITS)

Plots (PNG) of advanced data products 
plus spectral index and RM maps.

Calibrated visibilities (without channel 
smoothing)



Example: M87 in polarisation



Example: M87 RM and spectral index


