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Vision

• Archives and databases form a ‘digital sky’

• New possibilities via data discovery, efficient 
data access and interoperability

Driven by: 

• Exploding data rates

• Multi-λ, time-domain & survey science 

• Astronomers demand/expectation of 
interoperability
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Motivation:  To enable 
science 

via:

• Data discovery

• Efficient data access

• Interoperable analysis tools

• Interoperable data

• Scalable visualisation and computing

• Data Mining
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Status - early operations

• Core standards established

• Tools and services operational

• Tool interoperability proven very useful

• Being used for science in many different 
ways

• Offers unique capabilities
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On the hype-curve?  :-)
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VO enabled tools

• Healthy variety of approaches

• Range of  VO-enabled exiting tools to VO 
dedicated tools

• Co-operation between tools - lets tools 
concentrate on strengths

• Not an ‘all in one’ package
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Aladin



Finding data with 
Aladin:

• A service can be found 
and used by tools that 
access the registry

Images
Catalogues

Spectra

Metadata describes 
data properties e.g. 

FoV
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TOPCAT



Table Access Tools

TAPHandle

Topcat



SQL

Like CasJobs ... but 
not just SDSS



ADQL/SQL query 
of tables via 
TOPCAT

Some services offer 
joins between tables 
and uploaded tables



Spectral Tools



VOSA

• Builds an SED with photometry gathered from 
different VO services and compare them with 
different grids of models to obtain physical 
parameters (Teff, masses, ages, ...)



Programatic approaches 

• Direct programming to access services

• Scripting languages in tools - allow 
transition from interactive to automated 
approach

• Python increasingly important



Aladin Topcat

VOSpec

Your programs

+...
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Interoperability
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Published examples

collated by 
EuroVO, VAO 
and IVOA 
Newsletter



• “VO based methodology to 
cross-match and analyse the 
data”

• multi-cone search + 
constraints on pm errors, 
epochs

• Compilation of multi-λ 
photometry 

TOPCAT, Aladin, VizieR, VOSA



• Identified different moving groups

• Distinguished Chamaeleon I and II as two physical 
entities - not related to foreground ε Cha and η Cha



• 1st mJy level follow-up of GRBs

• VOEvent and automated follow-
up system

• Radio afterglow detected on 
timescale of days



                         Euro-VO Research Initiative

• SDSS, LEDA, Skyview, Aladin, Topcat,  IDL/GDL, 
VOSpace + Cluster System at CDS

• Filtering SDSS catalogue (low extinction, available z, 
inclination < 70°)

• Cross-matching SDSS with LEDA catalogues to 
identify hubble classification



×30374 ➡

Unprecedented sample - previous samples few 100s

Freeman law of galaxy disks confirmed for large 
sample out to z=0.3



• All sky search for bright objects with blue colours 
and high proper motions 

• white dwarfs, hot subdwarfs, runaway stars, or early-type stars in 
nearby young moving groups.

because: 

• WDs are used as spectrophotometric standards

•  Early-type stars in young moving groups are fundamental for 
understanding the evolution of star-forming regions.



• Cross-match Tycho-2 and 2MASS. 
Constraints     μ > 50 mas yr-1 
and  VT-KS < -0.5 mas

• Collected multi-λ photometry ➡ 
SED, fit models



• 32 objects identified. 
(27 known, 5 new)

• including hot sub-dwarf 
Albus 5  - confirmed 
with public FUSE 
data



VO enabling science

• part of Astronomer’s everyday tool kit

• being used in innovative ways

• ‘VO’ not well cited, but tools are!

• really is just the beginning...



Learning how

• Workshops and schools 

• On-line training materials

• From your colleagues 
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Coming soon...
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Multi-dimensional Data

Time Domain Astronomy

Science Priority
 Areas

Radio astronomy, Integral Field Spectroscopy, high 
energy, polarization, simulation, data mining datasets + ...

Time Series, light curves, transient event reports, +...

• Need to ensure that these are accessible 
and useable within the VO





Observational core 
metedata

• Special set of parameters (columns) 
for uniform query across many 
archives/services/tables

All spectra with res > 3000 between 
4000-5000 Å with t_exp >300s



IVOA Newsletter

• Bi-annual

• Aimed at Astronomers

• Applications highlights

• Recent refereed journal 
papers with significant 
use of  VO

http://www.ivoa.net/newsletter
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Links

• IVOA - htp://www.ivoa.net

• EuroVO - http://www.euro-vo.org

• EuroVO CoSADIE - http://www.cosadie.eu/
twiki/bin/view/CoSADIE/WebHome

• CDS - http://cdsweb.u-strasbg.fr

• Topcat - http://www.star.bris.ac.uk/~mbt/topcat/
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