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● Why use Spectral Energy Distributions (SEDs)?

● If you work with SEDs, why use VOSA?

● Example of science cases with Gaia and VOSA.

Outline
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Building SEDs

How to build a Spectral Energy Distribution?

Ingredients

●  Multiwavelength photometry

Data discovery,
gathering and 
manipulation.



Building SEDs
Data discovery 
gathering & 
manipulation 

● Observational data

● Theoretical data



Building SEDs: Difficulties

● Data Manipulation: From magnitudes to fluxes



Building SEDs: Difficulties

● Data Manipulation: From theoretical spectra to 
synthetic photometry



Building SEDs: Difficulties

● Data Analysis: Model fitting

Which approach is best? Chi2? Bayes? Others?

Build your favourite SED by hand. 



● Available since 2008.

● More than 800 users.

● More than 1.000.000 objects.

VOSA to the rescue

http://svo2.cab.inta-csic.es/theory/vosa/



● Available since 2008.

● More than 800 users.

● More than 1.000.000 objects.

VOSA to the rescue

http://svo2.cab.inta-csic.es/theory/vosa/
● More than 70 refereed papers
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● Multiwavelength photometry: observations

● Highly demanded.
● Large area.
● Information on quality.

● 33 catalogues.
● From the UV to IR.

– Given a list of objects, VOSA gathers photometric information & 
metadata (identifiers, qflags, obs. dates,…) from archives & services using 
 VO protocols (ConeSearch). 



Why VOSA? Because...

● Multiwavelength photometry: models

● 23 collections of theoretical 
spectra.

● VO protocols to handle 
theoretical models in a 
standard way.

● From O stars to brown 
dwarfs.

● From giants to white dwarfs.



Why VOSA? Because...

● VOSA takes advantage of 
the Filter Profile Service to 
get the needed information 
(i.e. zeropoints and other 
filter properties to, for 
instance, estimate flux 
overlapping).

● Photometric systems 
described following the VO 
Photometric Data Model. 

● From magnitudes to fluxes and from theoretical 
spectra to synthetic photometry.



Why VOSA? Because...

● And many more things...
● Parameters of interest (e.g. distances, extinction).
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● And many more things...



Why VOSA? Because...

● And many more things...

● Identification of bad photometric points (not 
considered in the fit)



Science case #1: Determination of physical parameters



Science case #1: Disk characterization

● Detailed characterization of the photospheric component
● Disk evolution with age



Science case #2: Stellar associations

●  < 150 pc
● 5 – 100 My



Science case #2: Identification of disks



ε-Cha

AB Dor

Science case#2: Age estimation



Science case #3



Science case #3

● Masses and radii of planets are necessary to: 

● Shed light on inflated hot-Jupiters. 
● 0.2-2.1MJup. Radii larger than predicted by models.
● Heat from the star and internal heating.

→ Planet radius as a function of irradiation, age, 
magnetic fields, winds,…

● Infer the presence of rocky cores in hot-Jupiters. 
→ Impact on formation theories (core accretion vs 

gravitational instability).



Science case #3

● Empirical determination (model independent) of the radii and masses of 
stars hosting planets.

● Fbol → empirical 
● Lbol=4πD²Fbol (D from TGAS parallaxes)
● R=sqrt(Lbol/(4πσTef⁴))
● g= G M / R²



● vosa-support@cab.inta-csic.es

● VOSA: 
http://svo2.cab.inta-csic.es/theory/vosa/

● VOSA workflow:
https://www.astron.nl/asterics/doku.php?

id=open:wp4:view_vosa_tutorial

Do you want to know more?

http://svo2.cab.inta-csic.es/theory/vosa/
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