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NRAO TAP SERVICE
• NRAO is about to publish a TAP service: 

https://data-query.nrao.edu/tap (Project 
scientist John Tobin, developers Stephan Witz
and Daniel Lyons).

• This replaces the functionality of the scripted 
metadata access that used to be available via 
the legacy archive system and astroquery that 
was retired last year.

• An single ObsCore table contains both visibility 
and image metadata from the NRAO archive 
(VLA visibilities and pipeline images (including 
VLA Sky Survey), ALMA visibilities and user-
driven imaging (ALMA pipeline images to be 
added later).

https://data-query.nrao.edu/tap


IMPLEMENTATION OF NRAO TAP

• Implementation ran into issues that often affect radio data
• Resolution is a function of observing frequency, no one number 

for a multi-band visibility dataset (similarly for FOV). 

• Added freq_min and freq_max columns as em_min and em_max
are not very useful for radio astronomy (heterodyne receivers).

• Full implementation of ObsCore is thus still a work in progress.
• No datalink service yet, so access_url is not filled.

• Waiting to fix a couple of minor bugs before registering.

• Nevertheless, the service is a considerable improvement over 
that from the legacy archive, being accessible from tools such 
as TOPCAT as well as through scripts via pyVO.
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THE VLA SKY SURVEY (VLASS) IN THE VO

• The VLA Sky Survey is a three epoch, 3” resolution survey at 3GHz made with the VLA covering the 
whole sky above Dec. -40 degrees.

• Images cover 1 deg2 , there are 34,000 images of each type (Quick Look, Single Epoch continuum and 
cubes over three epochs, plus combined epochs).

• Really need a good way to get data and cutouts in bulk!

• The image data products are served from both NRAO and CADC, and the first epoch catalog via CDS. 

• NRAO’s VO services are still being developed, so we use CADC, CDS and CASDA in the notebooks.
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http://archive-new.nrao.edu/vlass/HiPS



SCRIPTED QUERIES

• The pyVO python package can be used to make image and catalog 
searches, and also  TAP queries (see 
https://gitlab.nrao.edu/mlacy/vlass_vo)

• Example image notebook: VO_SIA_SODA_demo.ipynb.
• Runs SIA2 query at CADC (https://ws.cadc-ccda.hia-iha.nrc-

cnrc.gc.ca/sia/v2query)  for M82

• Uses Datalink to get a whole VLASS image, and SODA to get a cutout

• Also gets a CFHT MegaCAM optical cutout via SIA2 and SODA to 
match the VLASS one.

• Uses Scipy to interpolate the VLASS and CFHT images to the same 
grid and overplots VLASS contours on the optical image.

• All this is done via direct  streaming – no awkward saving images to 
disk and reading them back in!

https://ws.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/sia/v2query
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SCRIPTED QUERIES – CONE SEARCH

• Example image notebook: Cone_search_demo.ipynb.

• Extract a 4 degree radius cutout from the VLASS catalog of Gordon et 
al. held at CDS in France using SCS (http://vizier.cds.unistra.fr/viz-
bin/conesearch/J/ApJS/255/30/comp?)

• Use TAP to extract the same region from the RACS survey from the 
CASDA archive at CSIRO in Australia 
(https://casda.csiro.au/casda_vo_tools/tap).

• Use astropy coordinates to match the VLASS and RACS sources and 
construct a spectral index distribution.

https://casda.csiro.au/casda_vo_tools/tap


SUMMARY

• NRAO has a new TAP service. Looking forward to later implementations of more services 
(Datalink, SIA, SODA etc).

• For the VLA Sky Survey, NRAO is producing science ready data products. 

• Images and catalogs are served from VO-complaint data centers (e.g. CADC, CDS), so can write 
example notebooks for researchers to use for VLASS downloads, optical/radio overlays etc. 

• Will be used by student programs (NRAO’s RADIAL project, for example). 


