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SVO: General framework 

Aim: Coordination of the activities of the Spanish 

institutes in the VO framework. Contact-point for the 

international VO-projects

Work-areas:

Adaptation to the astronomical archives under 
LAEFF responsibility to the VO standards.

Development of data mining tools. 

Development of VO Science Cases. 

Development of Education and Outreach 
activities.
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The Science Case:
”Caracterization of the circumstellar disks of 

pre-main sequence stars”

Propelled by the discovery of extrasolar planetary system:

The understanding of the formation and evolution of 

protoplanetary disks is a crucial step.
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Open questions:

What is the process driving the evolution from 

dense disks in PMS to debris disk in               

Vega-type stars?.

Does it always occur?

What does it depend on?

(From Spitzer)



The Technique
Comparison of the observed SED with a grid of theoretical 

models (stellar + disks).
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EXPORT simultaneous 
photometry.

Literature + IRAS + ISO

Kurucz model (star)

Teff: 8720K, log: 4.2

Blackbody (3µm bump, 
disk inner wall)

Teff: 1400K

Model1 (amax = 1cm)

Model2 (amax = 1 µm)

HD 34282



The physical interpretation  
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Two grain sizes: thin dust particles in the surface of the 
disk, and large particles in the mid-plane of the disk.

The black body emission at 3µm comes from the inner 
edge of the disk, frontally illuminated by the star.

HD 34282



The goal

“To repeat this time consuming analysis in a 

much more efficient and uniform way covering the 

full EXPORT sample” (around 30 PMS stars).

Construction of SED: Dynamic discovery of 

resources.

Model fitting:

Star: Kurucz models

Disk: D’Alessio models. 

AI. Bayesian methods.
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Web Application (Java/JSP)

Visualization Tools

Analysis Tools

VOTable Interpreter

FITS Interpreter

CDS
Name resolver

(XML web service)

SOAP

XML

Registry/
SSA services

CDS/Vizier

JHK

VOTable

Conesearch 

Stromgren

CATALOGUES

ASTRONOMICAL ARCHIVES

SOAP

VOTable
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The tool: conceptual design



The system: query form

Registry: 
SSAP services on-the-fly

Search driven by
Object ID or coordinates

Catalogue info from
Vizier
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The system: input query form (II)

Local or  
not SSA compliant data

Euro-VO. SWG Demo. ESAC, Jan 2005



The system: the results 
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CDS

Summary 

of 

available data



The system: the results 
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Estimation of the stellar physical 

parameters (Teff, log g, [M/H]) and 

reddening.

Pre-defined hierarchy. Values provided by

user on the top.

Differences between the input and output 
parameters may indicate:

Non-adequate set of input values
Presence of peculiarities in the SED that 

might deserve further and more detailed 
analysis.



The system: Results (III) 
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Magnitudes converted to fluxes 
using appropriate calibrations 

(e.g Cohen et al. 2003)



The fitting

Model parameter estimation using Bayesian 

methods: To determine the most “a posteriori” probable 

set of parameters given a set of prior probability 

densities for the different parameters.

Estimation of the evidence: sum of the “a 

posteriori” probabilities of all models  of a given 

scenario. 
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The system: Results 
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The system: the results  (II)

Models 1 and 2

Merín et al (2004)

Models 3 and 4
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What’s next?
In the short term…

Overall improvement (documentation,…) 

New data (Johnson photometry)

Visualization tools VOSpec

External applications PHYSPAR

Letter submission: “First Science with the SVO”
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In the medium term…

New data (Spitzer) / New models (Vega-type stars)

More general scientific paper covering the full EXPORT 
sample (30 PMS)

THIS IS A GENERAL PURPOSE TOOL. Application to other 
science cases. 
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