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Introduction

VOSA (VO Sed Analyzer)

@ a web tool: http://svo2.cab.inta-csic.es/theory/vosa/

@ designed to automatically determine physical parameters
from comparison of observed photometry with collections
of theoretical models.

@ for several objects at the same time. (~ 2000 objects)

@ Using VO services.

@ More than 200 users analysing data (last year).
@ More than 165.000 objects studied (last year).
@ More than 33 papers published using VOSA.
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Workflow

€  Build object SEDs.
@ Object properties: name resolution, distance, extinction.

@ User photometry tables + VO catalogs.

9 Analyze object SEDs.

@ Fit observed data with theoretical spectra models and/or
templates from the VO and estimate physical properties for the
objects. (Chi-square test + Bayes analysis)

@ Generate a Hertzsprung-Russel diagram using the estimated
parameters, obtaining isochrones and evolutionary tracks from
the VO (only stars).

€)  save results as VOTable, ASCII, png, eps...
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Two different workflows

VOSA allows to analyze both stellar and galactic data but, oiven that the physics involved is not the same, there are some important
differences between both cases

Please, select first what type of objects you want ta wark with in this session.

Stars and brown dwarfs Galaxles

Acknowledging VOSA in publications:
Please include the following in any publishes material that makes use of VOSA

This publication makes use of VOSA, deveioped under the Spanish Virtual Observatary project
Supported fram the Spanish MICINN through grant AyA2008-02156

Referencing VOSA In publications:
If your research benefits from the use of VOSA, we would appreciate if you could include the following
reference in your publication;

Bayo, A, Radrigo, C., Barrado y Navascués, D, Solana, E,, Gutiérrez, R., Morales-Calderdn,
M., Allard, . 2008, ABA 492,2778.

Other services used in VOSA

VOSA uses some external services and theoretical models that you might want to cite or acknowledge if your

sclence benefits from the use of this tool

See the complete credits page

VOSA, version 3.0.0, May 15th, 2012




Build SED’s

User data VO data

R
% Build object SED's %
_ ¥2

+ User SED options + Objects properties
- Delete or combine points.
- Upper limits. +VO photometry

- Quality, date of observation, etc
- Infrared and UV excess

+ Filter Profile Service

C. Rodrigo Blanco VOSA



Build SED’s: User Data

User data

N

+ User SED options

- Delete or combine points.
- Upper limits.

- Quality, date of ohservation, etc

- Infrared and UV excess

Build object SED's

VO data

41?

+ Objects properties
+VO photometry

+ Filter Profile Service
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Build SED’s: User Data

“Other tests

Default folder

VO SED'Analyzer

Stars and brown dwarfs (Change)

Upload your own data file (max size=500Kb)

It must comply with the required data format

(A small utility is available to help you to convert an
original file in ascil (csv} or votable to VOSA input
format)

File to (R 1o < s seecconado nngin archwe)

upload:
Description:

® Fluxes (erg/em2ssa)
Filetype: O Fuxes o)
© Magnitudes

file selectd (Select/upload a file)

Create a single object data file

Just write the coordinates (in decimal degrees) of
one abject that you want to study and we will create
a single object data file with the adequate format.

RA and DEC are compulsory.

RA: (deq)
DEC: (deg)

Your files

Required input file format

The uploaded file must be an ascii document with a line for each photometric point.

Each line should contain 10 columns:
- | object
...

|
|
| |

filter | flux | error | pntopts | objopts |
- [ [ |

: 3 one word text label, without s | opj1 19
: the RA, In deg, corresponding t¢ | 0bj1 19.5

the DEC, In deg, corresponding |[0bj1 19.5 23.2 80 1.2 MIPS_M1 6.861148e-15 1.390352e-16 nofit Av:0.5/5.5

: the distance to the object in par | 0bj2 18.1
the Ay parameter defining the e || 0032 18.1
a label corresponding to the nar

.5 23.2 80 1.2 DENIS_I 5.374863e-16 4.950433e-19 --- Av:0.5/5.5

23.2 80 1.2 Omega2000_Ks 2.121015e-16 1.953527e-19 --

-13.2 80 1.2 INGRID_H 1.082924e-14 2.194453e-16
-13.2 80 1.2 2MASS_J 2.483698e-17 2.287603e-19

AV:0.5/5.5

: the flux in erg/cm?/s/A, Jy or magnIUGENSES

the observed error in the flux (in erg/cm?/s/A) or magnitude. See (8).
: options specific for this photometric point. See (9).

10: options specific for this object (they must be

repeated In each line corresponding to the same object). See (10).

2013-09-13 12:18:06 © star?
S013.06-13 17:43-07 | star




Build SED’s: Objects

User data VO data

R
% Build object SED's %
_ Y2

+ User SED options + Objects properties
- Delete or combine points.
- Upper limits. +VO photometry

- Quality, date of ohservation, etc
- Infrared and UV excess

+ Filter Profile Service
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Build SED’s: Objects: Coordinates

‘Stars and brown awarts (cnaegs) il dis adis (o) (Crargs)

Object coordinates

This ptian allows you to query Sesame VO service to search for abject coordinates using the object name.

Take 2 look to the corresponding Help Section and Credits Page for more information

Search for 0y, Coordnstes
Mork all; [user] [sesame
Unmark all

Sove OBy Cosmomates

Fin User Data Sesame

YR YT T T

25100 -154STOTOS0 -sasmmi |

Zve Tegesz

12T PSRBT |

5173613

et
 Lvossems |
=3
 Lvostoms |
 Lvoosems |
 Lvosmses |
=
ooweT
[
 Lvossers |
==

Knowledging VOSA in publications:
Plezse include the following in any published material that makes use ef VOSA
This publication makes use o VOSA, the Spanish Virtual project supparted

from the Spamish MICINN through grant AyA2008-02156.

Referencing VOSA n publications:
1 your research benefits use oF'VOSA, we would appreciate if you could include the follewing referenc

publication:
Baye, A, Rodrigo, C., Bamado y Navascués, D, Solano, E, Gutiémez, R., Morales-Calderén, M, Allard, F.
2008, ABA 492,277,




Build SED’s: VO Photometry

User data VO data

R
% Build object SED's %
_ Y2

+ User SED options + Objects properties
- Delete or combine points.
- Upper limits. + VO photometry

- Quality, date of ohservation, etc
- Infrared and UV excess

+ Filter Profile Service
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Build SED’s: VO Photometry

=

<.
WOS

#F VO SEDAnalyzer

o o]

Stars Test (Change) Flle: OTS44 but part of th
VO phi

This option allows you ta Increase the wavelength cover:
catalogues.

Take a look to the corresponding Help Section and Credit

Mark ANl

Infrared

More that 20 VO catalogues.

(*]

@ New: IRAS, VISTA (VVV, VIKING, VHS,
VIDEO, VMC).

(*]

Infrared, optical and ultraviolet.

@ Magnitude/flux ranges.

First select the VO services that you want to use

Unmark Al

Query selected services

2MASS All-Sky Point Source Catalog

2MASS has uniformly scanned the entire sky in three

near-infrared bands to detect and characterize point sources

brighter than about 1 mly in each band, with signal-to-noise

ratio (SNR) greater than 1. More Info.

Filters: FlMaSS/2MASS.)  [Fl2MASS/2MASS.H
¥lamass/zMass.Ks

Search radius: 5 arcsec

You can apply limits so that magnitudes out of the speciied

range are not shown

Min mag Max mag
< 2MASS[2MASS) <
< 2MASS[2MASSH <

< 2MASS/ZMASSKs <
Hide magnitude limits
[l IRAS catalog of Point Sources, Version 2.0

This is a catalog of same 250,000 well-confirmed infrared point
eourcas oheervad by tha Infrared Astronamical Gatellita i e

[¥] MsX6c Infrared Point Source Catalog

DENIS Catalogue

This catalogue is the fatest incremental release of the DENIS

project. It consists of a set of 355,220,325 point sources

detected by the DENIS survey in 3662 strips (covering each 30

degrees in deciination and 12 arcmin in right ascension). More

Mo,

Fitters: IDENIS/DENIS.T
Mloenis/oenis ks

Search radius 5| arcsec

Show magnitude limits

IDENIS/DENIS.)

Version 2.3 of the Midcourse Space Experiment (MSX) Point
Coures Cataion PSC) which cunercades tha wareion r1 2} that




Build SED’s: Filter Profile Service

User data VO data

R
% Build object SED's %
_ Y2

+ User SED options + Objects properties
- Delete or combine points.

- Upper limits.

- Quality, date of ohservation, etc
- Infrared and UV excess

+VO photometry

+ Filter Profile Service
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VO Service Browse

Filter Profile Service

1 in th

AuthId:

Login | Register

DENIS GALEX

Gemini

Generic

Geneva

[ Herscner ][ Hipparcos ][ HsT

1S0

IUE

Kepler || KPNO

LaSilla

Misc

MSX

|[nor ][ oaF |[osn

I Paranal ‘ A Spitzer

2MASS filters:
2MASS/2MASS.] 12350.0
2MASS/2MASS.H 16620.0

2MASS/2MASS.Ks 21590.0

Fllter Plots

Subaru

12350.0
16620.0
21590.0

TNG TYCHO

UKIRT

WHT

WISE

10806 14068 1624.1
14787 18231 2509.4
19544 23552 2618.9

1594.0
1024.0
666.8

2MASS
2MASS
2ZMASS

2MASS 1
2MASS H
2MASS Ks

— ZMASS/2MASS L)
— 2MASS/2MASS .H
— 2MASS/ZMASS Ks

16000 18000
Usvelength ()




Filter Profile Service

VO Service Browse Search Login | Register

Most of the filters from the SVO Filter Profile Service are available to be used In VOSA using the FilterID as
name.

Some of them are not in the list below, in some cases to make the list more easy to browse (because they
seem to be less popular filters) and In other cases because not all the synthetic photometry Is ready yet. In
any case, you can try to use them too.

If you want to upload your own photometry into VOSA as magnitudes, make sure that VOSA will transform
those magnitudes to fluxes as you expect (click on the filter name in this list to see the details of the
transformation for that case). If not, please, transform your photometry to fluxes before uploading it.

You can click on the table headers to sort the list by that field

Filter ID Aeft Weif Af/Av ZP (3y) ZP Type Desc
2MASS/2MASS.H 16620.00 2509.40 0.19 1024.00 Vega Pogson 2MASS H
21ASS/2MASS H 2ZMASS/2MASS.H

a.k.a. ZMASS_H (you can still use the old vosa name for this filter in your input files)

VOSA will assume that, if you include in your input file magnitudes corresponding to

05 this filter; these magnitudes must be transformed to fluxes using the following

relation:

06|
F = Fg * 10°M29/2.5

where

* Fp = 1024.00 Jy (1.13e-10 erg/cm2/s/A)

IF this is not right for your case, please, transform your magnitudes to fluxes before
uploading them to VOSA

see 1s000 15000 kb 170w sl 13008
Mauslength (Ax More info about this filter in the Filter Profile Service

12350.00 162415  0.31 1594.00 Vega  Pogson 2MASS)
26 0.13 80 Pos 2M)
103557 131 3926.34 Pogson AAO #1, aao glass b, 8

1601.36 ~ 0.83 2962.97 Pogson AAO #14, aao glass os, OF
1.04 Pos AA
“l v - Padean AAO 291 aan AicehHd L)

2MASS/2MASS.]

AAO/AAD.aa01
AAO,:‘AAO‘ aaol4
O/AA 02
AAO/AAD aanD




Build SED’s: Options

User data VO data

R
% Build object SED's %
_ ¥2

+ User SED options + Objects properties
- Delete or combine points.

- Upper limits.

- Quality, date of observation, etc
- Infrared and UV excess

+VO photometry

+ Filter Profile Service

C. Rodrigo Blanco VOSA



Build SED’s: VO Photometry

Handle multiple data corresponding to the
same filter (from different catalogs or/and
user input).

I — Information available in the VO catalog about
observation date, object name, quality, etc.

VO SED Analyzer

IOSA

Objuct data

See the origin of each SED point.

Exclude points with infrarred or ultraviolet
excess.

Duuttenss

J104721.84+282337.2

Fainiz with larger wasslength il st
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Build SED’s: VO Photometry

Handle multiple data corresponding to the
same filter (from different catalogs or/and
user input).

JOSA oseonmayzer
I — Information available in the VO catalog about
observation date, object name, quality, etc.

Objuct data

See the origin of each SED point.

Exclude points with infrarred or ultraviolet
excess.

Decide what data goes to the final SED.

Duuttenss

J104721.84+282337.2
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Analyze SED’s

Objects SED's =

Bayes analysis

- Theoretical Models
- Observational templates

\ Chi-square Fit

i

HR diagram

- Isochranes
- Evolutionary tracks

AN
d

- Temperature
- Gravity

- Metallicity

- Luminosity
-etc

- Age

- Mass
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Analyze SED’s: Chi-square fit.

Objects SED's =

Bayes analysis

- Isochrones
- Evolutionary tracks

C. Rodrigo Blanco VOSA

- Temperature
- Gravity

- Theoretical Models - Metallicity

- Observational templates - Luminosity
-etc

\ Chi-square Fit
=
. - Age
HR diagram - Mass




Analyze SED’s: Chi-square fit.

VO SED Analyzer

[ Fies | objects | vopnot. [ s | 15 collections of theoretical models

Stars Test (Change) (+5 for galaxies)

Choose ranges of parameters.

Get best fit values:

This option allows you to estimate some physical properties (suc Teff, logg, metallicity, luminosity, etc.
object comparing its SED with those derived from theoretical spi

Extinction as an additional fit parameter.
Take a look to the corresponding Help Section and Credits Page f.

First select the models that you want to use for the fit

Mark All | |Unmark All

Next: Select model params

AMES-Dusty 2000 AMES-Cond 2000
The AMES-Dusty Model grid of theoretical spectra The AMES-Cond Model grid of theoretical spectra,

Kurucz ODFNEW /NOVER models Husfeld et al models for non-LTE Hellum-rich stars
ATLASS Kurucz ODFNEW /NOVER models. Newly computed ODFs with Husfeld et af models for non-LTE Helium-rich stars
belter gpacities and better abundances have been used.

BT-Settl BT-COND
The BT-Setti Model grid of theoretical spectra; With a cloud model, The BT-COND Mode! grid of thearetical spectra,
valid across the entire parameter range.

BT-DUSTY BT-NextGen (AGS52009)
The BT-DUSTY Model grid of thearetical spectra. The NextGen Model grid of theoretical spectra; Gas phase anly, valid
for Teff > 2700 K. Updated opacities,

BT-NextGen (GNS93) Black Body flux
The NextGen Model Orid of theoretical spectra; Gas phase only, valid Black Body fiux as calcuisted in the BT-NextGen model.
for Teff > 2700 K. Updated opacities.




Analyze SED’s: Chi-square fit.
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Analyze SED’s: Bayes analysis

VO SEDAnalyzer

I e T N T s [T e P S S A0S

Stars Test (Change) File: bbbbbb (info) (Change)

Rpp—
Model Bayes analysis+

Bestfit | Next >
LOri001
Lorio02
LOr003 Here you can see, for each model, the relative probability found for each
LOM004 parameter.
LOM005 Only those with a probability higher than 1e-4 are shown.
LOrl006
Lorioo7
Lorios
Lorioos |0.36209598  1.000000 250 0.121223 3500 0.000229
Loriedo . 0.161894 -2.00  0.097722

0.027613 -1.50  0.030925

0.008018 -1.00  0.005155

0031249 050 0.008567

0.051509 0.00 0.058373

Lorioo1

Kurucz ODFNEW /NOVER models

0.073487

Kurucz QOFNEH MOVER modals




Analyze SED’s: Template fit.

File: bbbt

Ten

Four collections of observational templates.

(*)

@ Chi-2 fitting, similar to the one for theoretical
models.
(*)
(*)

Bayesian analysis, similar to the one for
theoretical models.

This option allows you to estimate the spectral type for each object cor

Take a look to the correspanding Help Se

and Credits Page for mo

Get estimation of spectral type.

First select the template colect]

Wt Haka the it

[¥] LandT dwarf data archive [¥] KeckLRIS spectra of late-M, Land T dwarfs

0% - L dwarts]

s from the agpenced postzcrit es.

[7] TheSpeX Prism Spectral Libraries

Options for this fit

[] ke model spectren n e o

Nt Haka tha

Acknowh
Please inc

any published material that makes use of VOSA.

ion makes use of VOSA, developed under
h MICIN through grant AyA2008-D2156.

e Spanish Virtual Observatory project supported

Referencing VOSA in publications:
1 your rese:
publicat

Baye, A., Rodrige, €., Barrado y Navascuds,



SED’s: Template fit.

VO SED Analyzer

IS T T s e o e N N AT

Stars Test (Change) File: bbb, () (Change)

Template fit

i
aestm .
Eadaiel Best its results
Lowiooz Fide grach | Dele ths i
== tiect kA o& aodst SpTy_more I s Wi E
Lowioos MIEEIN B5445083 35273671 Chiuclol2005 128 —  D3GR09096_502Bed 10900z 33526 M4 Saec &
Lomaos 4043067 10.148950 Chusiel 2005 TIS . 036200935 83300 Z36eez 118608 Hi3 g
Lorioos “asanen oh et — - Tizererz zvwo w3 Smec ‘.
l LomoaT 3352¢ w
Lorioon 115808 x
Lomon 33526 5
Loria1n 637es1 21590
035209098  3.123¢-1  1.123e+2 21380 “Zpec,
UIBZG9B3E 1381ek0  G.236es1  11880E
- D3IBZ09EIB 1957640 BO43es1 75891 Ai4 Spec, f
Larient Lorisez

L 00 T 4w it sechios, SETuiTL5,

3 .
] .
& . ».
3 .
sl T T =
iew Lim 5 4
Larians Lorian
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Analyze SED’s: HR diagram.

Objects SED's

Bayes analysis

émeﬁml Models
- Observational templates
\ Chi-square Fit

- Age

HR diagram =2 s

- Metallicity
- Luminosity
-etc

\ - Temperature
- Gravity

- Isochranes
- Evolutionary tracks
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Analyze SED’s: HR diagram.

TS EEETECTTT - E T T

Stars Test (Change) File: bbbbbb (irfo) (Change)

HR Diagram

This option allows you to estimate values for the age and the mass of the objects. In order to do that, the (Tofr,log(L)) values obtained from
the best model fit are used as starting points for interpolating collections of thearetical isochrones and evelutionary tracks obtained from the
V0. Then, 2 HR diagram is displayed showing the data points, isochrones and evolutonary tracks.

Take a look to the corresponding Help Section and Credits Page for more infarmation.

Take into account that.
The properties obtained in the madel fit for each object will be compared to the isochrones and evolutionary tracks more adequate for
that model.

(See list of objects)

Choose the parameter ranges that you want to use for the diagram

BT-Settl Isochrones and Evelutionary Tracks
Thearetical Isochrones and Evalutionary Tracks far the BT-S2ttl model

te [coowo 5 - [ 1200000 g (Min/Max value for tha age of the star. Ages are given in le’)l

o201 8 - L1 8] (Miny/Max value for the mass of the star. Masses are given In Msun)|

Siess Isachrones and Evalutionary Tracks
Grid of isachrones and evolutionary tracks for pre-main sequence (PMS} in the mass range 0.1 to 7 Msun.

temet server for pre-main sequence tracks of low- and intermediate-mass Stz

| 2000, AkA, 358, 5935

Bl (Min. Age of the star in Gm‘

o 5 (Min. Mass of the star in solar masses) |

Maka the HR Disgram

C. Rodrigo Blanco VOSA




Analyze SED’s: HR diagram.

= :
-ﬁ—’/‘{‘ VO SEDAnalyzer

N R TN T e | e I T AP

Stars Test (Change) File: bbbbbb (info) (Change)

HR Diagram
Delete this HR Diagram

Objects
Teti  Logl

“Lodoos _ BT-sett
“Lorioo?

“Lodoos _ BT-sett

[4]  The point lies outside the area covered by the isochrones

T T
Az 4000

Teff (K>

C. Rodrigo Blanco VOSA



Results: files.

.

‘Stars Test (Cnange) File: hnnn tlnfa)(LhalluEJ

Save Results

Please, select what you want to retrieve. If your research benefits from the use of
VOSA, please remember to include the
mork Al || unmark | [nstrieve appropiate references in your publication.

Object SED The main reference for VOSA is:
) w i

Photmelry (Cbserved) Clat Chant Clpng Cops Bayo, A, Radrgo, C., Barraco y Navascuss, D,
Sotano, £, Gutiames, R, Morales-Calderan, M.,
Madel Fite Aliard, . 2005, ASA 992,277
Bost Fits Result |

ImGLEIE (i :\H”‘U‘" i Wewould also appreciate If you Include the
Fits parameters info Claat | following acknowledgament in any publishea

o - T W N | material that makes use of VOSA

s puslcdton mokes e of VO develepes
Dayes Analyslss H nder the Sponih Vcust Obzevatar pre
T i Lpparted fom the Spamsh MICITN (hiough grant
Best Model Bayes Resulls
o i Lant Avaaons o3t

Bayes paramelzrs infa Claat
! VOSA uses alse external ser theoretical

Objoct Modol Bayes analysis rosuts  (Jtat Clant Model and sclence InpuTS from ather Sources

that you might want to cite or acknowledge as

Template Fit well.

Template fit Caat Chent
When you download your results bwa aditional
Template Fit parameters info biat i flies are inclugea:

Template Bayes Analysis+ i info/refs.dot : with & description of all
H Feferences for the services that have besn
Best Templale Bayes Resulis kil
Info/refs. Bivtex.bib : with T bibtex entries
Object Template Bayes analysis results - | corresponding to all these references

Templata Bayss paramelers info

HR diagram | Please, read the info/refs.dat file and take it into
= account
HR diagram Cldat Chomt Cpng Cleps

Log

Activity log

Acknowledging VOSA in publications:
Please include the following in any published makerial that makes use of VOSA:

This publication makes use of VOSA, developed under the Soanish Virtus! ODssrval
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Results: activity log.

File: bbb (info) (Change)

Activity Log

Here you can see a log with a summary of all the activity already performed with this file.

Last operatians are shown first

2013/09/1802:51:17 4R diagram generated

Model parameter values used for the diagram:
BT-Settl Isochranes ang Evolutionary Tracks
Isochranes

Ev. tracks
m_min
m_max

2013/09/18 02:45:46 previous HR diagram results are not valid anymore. They have been deleted

2013/05/16 02:10:00  Bayes+ analysis executed

Model parameter values Lsed far the fit:
Kurucz ODFNEW /NOVER madels

teff_min = 350

teff_max = 50000

1ogg_min

Iogg_max = 5.00

meta_min = -1.50

meta_max = 0.50

2013/09/16 02:09:49  previous Bayes+ analysis results are not valid anymore. They have been delsted

2013/05/18 02:02:06  Moael fit+ executed

Parameter values used for the fit

Land T dwarf data archive

Keck LRIS spectra of late-M, Land T dwarfs

The NIRSPEC Brown Dwarf Spectrascopic Survey
The SpeX Prism Spectsal Ubraries




Summary of news/future news

Blue/UV excess.

New VO catalogues.
e IRAS, VISTA (VVV, VIKING, VHS, VIDEO, VMC).

New theoretical models.
@ TMAP, sdOs.

Better control of final SED / VO photometry.
e Several points for the same filter.
e More info about observation date, quality, etc.
e Manual editing of SED.

Better handling of extinction properties.
e Accesing extinction maps from VO services.

C. Rodrigo Blanco VOSA



THANK YOU!




