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Astronomical archives
 Weaknesses



  

Weak point #1: Data everywhere!!

Where are the data I am interested in?
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Weak point #2: Lack of standardization 



  

Weak point #3: Data volume 

 Today: 1 Petabyte in archives.

 Rate: 0.5 PB/yr

  LSST, ALMA, SKA

→ 60 PB in 15-20 years. 



  

Astronomy with archives



  

 Data discovery

 Data retrieval

 Data analysis 

What do I expect from VO tools?



  

VO-tools: An example



  

How can I get a list of VO-tools?

http://www.euro-vo.org

 Many VO-tools made by different VO groups.

 Share similar funcionalities.

 Most are Java-based but other languajes are also present 
(PHP).

 Some are client-side (Aladin, TOPCAT,...). Some others 
are server-side (VOSA).



  

 Sky atlas

 First version on 1999 (a pre-VO tool). CDS

 Large number of functionalities to handle images and 
catalogues. 



  

 Graphical viewer and editor of tabular data.

 Developed by various UK projects.

 Capable of handling <= a million rows by a hundred 
columns.



  

 Multi-wavelength spectral analysis tool.

 Developed by ESA-ESAC.

 Also theoretical models and atomic and molecular line 
databases.



  

 Developed by the Spanish VO.

 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, ...)



  

VO-Science
 Science that cannot be done without the VO.

 Management of large archives for the 
discovery of rare objects: 

“The needle in the haystack”  

 Final goal of Virtual Observatories (in particular, Euro-VO) . 



  

Where can I find VO papers?

http://www.euro-vo.org



  

VO-Science (I) Second Euro-VO AIDA 
Research Initiative

 Scalelengths for 30374 galaxies in all SDSS bands
 Unprecedent sample (at most few hundreds in 

previous studies).

• Scale length: 
Fundamental parameter 
for the morphology and 
dynamic of galaxies.

 Why 5 bands?  Differences in scale length as a function 
of passband can be used to derive information about the 
stellar structure and contents of galactic disks.



  

VO-Science (I) Second Euro-VO AIDA 
Research Initiative

– Filtering (SDSS catalogue): 95735 galaxies
– Galaxy, low extinction (Ar < 1.0), z available , i<70º (for higher i scale lengths are not reliable)
– 24” < diam < 80”
– X-match (LEDA) to get Hubble classification
– 56096 classified as spirals
– Estimation of scale length and asymmetry parameters        30374 reliable determinations



  

 Bright objects with blue colours and high proper motions are 
rare in the sky.

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

 Important in many fields
  WDs are used as spectrophotometric standards
 Early-type stars in young moving groups are fundamental 

for understanding the evolution of star-forming regions.



  



  

Summary

 VO-tools 
– Not a “does-it-all” software
– Different tools for different problems.

 VO-science:
 VO is an astronomical infrastructure that is 

producing science already.

 The number of VO papers is growing: 91 refereed 
papers with “Virtual Observatory” in the abstract 
since Jan 2009.
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