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Radio astronomy data : 
tremendous increase era (1)

 Increase in volume and variety of radio data in astronomy : images, spectra, cubes, 
dynamic spectra, single dish and interferometers, raw data as well as reduced data

 Legacy, or long term projects
 Arecibo
 Westerbork → Apertif
 NRAO / VLA
 MERLIN
 ATCA, Parkes
 IRAM → NOEMA
 Nançay → Nenufar, 
 Italian radio astronomy archive
 ….



Radio astronomy data : 
tremendous increase era (2)

  Recent projects (SKA pathfinders or and others)
 ALMA
 LOFAR
 ASKAP
 MWA
 MeerKat

  Future : SKA, ngVLA
 SKAO : future observations and processing , simulations
 SKA regional centers : data processing and data facilities



Astronomical Radio Data in the 
international Virtual Observatory (VO)

  Keyword  is « Interoperability » 
● Required for Multi-wavelength / multi-messenger science
● Requires standardization of data , metadata and API

● Other FAIR principles
● Findable : registration of services and data collections, discovery 

services
● Accessible :  access services
● Reusable : Desktop applications, WEB services, science platforms



 Progress on VO protocols for radio 
astronomy data

Multidimensional discovery and access protocols
 ObsCore 1.1 / ObsTAP : standardized SQL-like interface to dataset descriptions
 SIA2 : parameter based interface for Image Discovery and Access
 SODA : standardized data access interface / dataset cut-outs
 DataLink : interface for linking data sets to additional resources

HiPS : hierarchical progressive access to 2D and 3D image data
 Based on multi-order HEALPix tessellation of the sky

MOC : spatial (and more recently time) coverage description
 Also based on multi-order HEALPix tessellation of the sky

Provenance data model: tracing the history of data

Service implementations :  libraries and tools (e.g. DaCHS, VOLLT, OpenCADC)

Applications: TOPCAT, Aladin, CASSIS,  AladinLite, SPLAT, astropy with pyvo …

e.g. Recently added ObsTAP or SIA services : CADC, ALMA, CSIRO/CASDA ASKAP, 
MWA, JIVE, ASTRON ( Apertif and LOFAR) . Also HiPS for ASTRON 



Aladin – one way to access VO



ASKAP SIA service query
within Aladin : cube discovery



ASKAP SIA service query
within Aladin : SODA cutout result

 



ESCAPE - supporting radio 
astronomy in VO

 ESCAPE is a H2020 project to support the ESFRI activities in the 
European Open Science cloud (EOSC). 

WP4 ‘CEVO’ is Connecting VO to EOSC
 VO experts and ESFRI working together for inclusion data 

archives in the VO
 ESFRI or alike : SKAO, JIVE, ASTRON, ALMA  
 + other partners : Nançay-ObsParis and Italian 

Radioastronomy Archive

ESCAPE provides:
  Help for service implementation : GAVO for DaCHS
  Help for service implementation : CDS for HiPS, MOC

https://projectescape.eu



CEVO Example results: 
Visibility data discovery  prototype 
-  proof of concept

mobilisationemploiesr@fram
alistes.org
mobilisationemploiesr@fram
alistes.org

 

1) ObsTap data 
selection and 
discovery

2) DataLinks 
retrieval          
   

3) Uv coverage 
Display



IVOA radio astronomy 
Interest Group 

 Created April 2020 : → 100 % virtual since then!
 Organizing sessions to share  experience on radio 

astronomy data VO publishing.  
 First pre-draft of a radio astronomy data VO 

implementation note (May 2021) 
(https://ivoa.net/documents/Notes/RadioVOImp/index.html)

 Development of an extension to the Obscore 
standard for radio/visibility data



 Conclusion

 Radio Astronomy projects and archives :
 Don’t hesitate to distribute your data for further 

scientific valorisation
 IVOA activities are completely open – please join!

Thank you for your attention !!!



Apertif DR1 HiPS : 
two orders
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