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Data sharing

 Astronomy has been a pioneer in scientific 
data sharing: 
– A common data format since the 70s (FITS).
– Open data (in general after a proprietary period).
– Services driven by community needs (on-line 

archives).

NETWORKING
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Networking
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Networking is not enough

                 INTEROPERABILITY

Archive #1

Archive #2 Archive #3

Archive #4
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Multi-λ Astronomy
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Multi-λ Astronomy
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The Virtual Observatory

•  Goal: Easy and efficient access and analysis of the 
information hosted in astronomical archives.  

Jan'02 Jun'02
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The VO roadmap

Development of standards

Uptake of standards by data centres

VO-tools

VO-science
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The VO roadmap

Development of standards

Uptake of standards by data centres

VO-tools

VO-science

http://ivoa.net/documents/
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Support to data centres
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Support to data centres / providers
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VO-tools 

Development of standards

Uptake of standards by data centres

VO-tools

VO-science
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VO-tools 
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VO-tools 

 “I have a list of objects, I want to get the (G-Ks) 
colour .”

         Gaia DR1                    
 (1142679769  sources)
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VO-tools 
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VO-tools  
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VO-tools 

 “I want to estimate the effective temperatures 
of thousands of objects from SED fitting.”
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VO-tools 
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The data avalanche 
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 Pointed 
observations

 All-sky surveys 
(plates)

 All-sky surveys 
(CCDs)



The data avalanche 
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1 ZB= 10^3 EB = 10^6 PB = 10^9 TB = 10^12 GBCredits: P. Skoda



The data avalanche 
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The data avalanche 
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The data avalanche 
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VO-science 

Development of standards

Uptake of standards by data centres

VO-tools

VO-science
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  Goal: 
 Teach participants on how to efficiently use the VO tools for 

their own research.
  

  Methodology:
 Tutorials based on real science cases.

  Ample experience.

 Madrid. Dec'15
 Strasbourg. Nov'16
 Madrid. Nov'17
 Strasbourg. 2018

 Not restricted to project's 
partners.

 Open to all European 
institutes. 

VO-schools 
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VO-projects 

What really is VO? VO school. Nice. Sep 2017                         27/33



VO-science

  Increase the number of hot 
subdwarfs

  
 More robust statistical 

confrontation with 
theoretical evolutionary 
scenarios.

  
  
 Discovering of rare, 

interesting objects
 Pulsating sdBs, sdOs in 

asteroseismic fields.
 Subdwarfs as central stars of 

planetary nebulae.
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VO-science: Methodology
 Described in Oreiro et al. (2011)

 Photometric, astrometric and phys. param criteria.
 GALEX (GR6/GR7), 2MASS (PSC), SDSS (DR7), 

Supercosmos
 High rate of success: > 80%

  

This work:
- Wide sky region>11600 deg²
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VO-science: Results
 437 new subdwarf candidates (>20%). 
 189 are binary systems.
  

  Binary fraction (literature):
 sdBs ~ 40%. (Heber 2009)
 SdOs ~ 20%-40%

  Binary fraction (this work): 45%.
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VO-science: Spectral classification

  Only 67 stars (16%) of our list of sds candidates have SDSS spectrum. 
 1 white dwarf
 1 CV
 65 subdwarfs

 5 sdOs
 25 sdOBs
 35 sdBs

 Success rate: 95.6% !!
  
  
 Teffs derived using spectral 

types in agreement from 
SED-fitting Teffs (VOSA). 

  
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New data
Standards

Archive data

Tools

Science

Summary



To know more 
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