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 VO for doing Astronomy
● Essential for imminent data volumes and rates 
● Multi- science requires

● Data from different telescopes
● Analysis tools
● on-line services 
● archived information

                               to be readily compatible
● VO = framework for interoperable systems
● VO Vision:  All Astronomy resources as if they         

                   were on your desktop





Astronomy Data interoperability 

● Images (multi-band, mosaics, cutouts, FT)
● Catalogues
● Spectra
● Time series
● Spatial Information 

● Sky regions, slits, FoV, etc.

● Simulation data – many kinds
● Multi-d data sets

● Data cubes, irregularly spaced data 



Science Driven
e.g. AVO Science Reference Mission

● Circumstellar disks: from pre-Main Sequence stars to stars 
harbouring planets

● Intermediate Velocity Clouds
● Which Star will go Supernova next?
● Initial Mass Function within 1kpc: Planetary to Stellar Masses
● Initial Mass Function for Massive Stars
● Contributions of Low and Intermediate Mass Stars to the ISM
● Galaxy Formation and Evolution from z=10 to 0.1
● Build-up of Supermassive Black Holes
● Formation and Evolution of Galaxy Clusters
● Correlation of CMB, radio/mm and optical/NIR Galaxy Surveys



We need (1)
● Visual browsing of data and distributed 

information
● Visualizing heterogeneous data

 Combining Multi-wavelength data taking into 
account different:

➔ Units

➔ coverage 

➔ Resolutions/PSF, observing technique



We need (2)
● Multi-wave cutouts of individual sources
● Generate and visualize SEDs from image, 

and spectral and catalogue data
 Taking into account different

➔ Beams/apertures (extended sources)
➔ Backgrounds
➔ Photometric systems

● Time axis: 
➔ Light-curves
➔ Multi-epoch imaging



We need (3)

● Compare observations with models
● Virtual observations of models
● Projection of models to observed parameter space
● Spectral fitting/classification
● Colour-colour visualization Tool

 Astronomy functionality alongside visualization
 Reproject data, correct for extinction, calulate 

luminosities etc.
 Visualization requirements ∈  Analysis requirements



VO Tools

● Prototypes
● VO-enabled existing tools & new tools

● Services
● VO-enabled with 'translation layer'
● New services

● Applications Infrastructure
● Make tools accessible
● Build your own customized system from VO 

components



A brief tour of some of the VO 
tools available now



Data available at 
selected point are 
highlighted in tree

Field of view outlines are 
plotted automatically

Image metadata

HST­ACS

DSS

VLT­ISAAC

Chandra

ESO­WFI

2MASS

My Data

AVO prototype based on CDS Aladin



Catalogues

➔    ManipulationManipulation
➔    X-matchX-match
➔    VisualizationVisualization
➔    Direct links to:Direct links to:

CDS Aladin



Image 
Cutout Tool

AVO prototype based on CDS Aladin



Image Cutout Services

e.g. SWIRE cutout service

 

Cutouts generated remotely



Simple Spectrum  Access

Image / Spectrum / Catalog 
interoperability

STScI Specview & AVO prototype



Multi-archive spectra

● SSA servers
● Registry
● Unit interop.

ESA VOSpec



STScI Specview

Line lists integrated into the tool



ESA VOSpec & Spectral Line Access Protocol (SLAP) Service

Line lists from a Service



VisIVO  : Visualization tools 
Grid based data:
•Isosurfaces
•Volume rendering

Point like data: 
•Pixels
•Scalar quantities with colours
•Scalar quantities with variable size and shape 
glyphs

INAF, CINEA : visivo.cineca.it 

Ladin



VOIndia VOPLot



VOIndia VOPLot



VOIndia VOPLot

VO Mega-Plot density plot 

● ~106 
points





NVO  Open SkyQuery 



Open SkyQuery



NVO Open SkyQuery & VOPlot



AstroGrid : scaling up VO processing into WorkFlows









Workbench
● Launcher
● Lists a suite of GUI 

Applications
● Also exposes some of 

the basic functions of 
the ACR 
● good for 

experimentation



Workbench UI





IVOA Applications Interest Group

● Announcements of  new tools 
● Discussion on VO tools
● Suggestions for enhancements
● Feedback to IVOA working groups on          
  standards etc. 
● www.ivoa.net ­ Community ­ Applications

http://www.ivoa.net/


Working list of applications – add your own!



Summary

● VO tools are ready for doing science
● Varying levels of stability and maturity

● VO services are rapidly coming online
● Data centres implementing translation layers
● Specialized services uptake of VO standards

● Workflows and Grid capabilities
● First steps are promising


