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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. (~ 1000 objects)

@ More than 300 users analysing data.
@ More than 6000 data files analysed.

@ Using VO tools and services.
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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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SVO theoretical services cuments
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VOSA allows to analyze both stellar and galactic data but, given 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 to work with in this session.

Stars and brown dwarfs Galaxies

VOSA in
Please include the following in any published material that makes use of VOSA:

This publication makes use of VOSA, developed under the Spanish Virtual Observatory
project supported from 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., Rodrigo, C., Barrado y Navascués, D., Solano, E., Gutiérrez, R., Morales-
Calderdn, M., Allard, F. 2008, ARA 492,277B.
Other services used in VOSA
VOSA uses some external services and theoretical models that you might want to cite or
acknowledge if your science benefits from the use of this tool

See the complete credits page

VOSA, version 3.0.0, May 15th, 2012




SED building: User data

@ User data files

o Object name, RA, DEC, distance, Av,
e Phot. points: filter, flux/mag, error

@ ~ 1800 filters available (SVO Filter Profile Service).
@ Options: nofit.

@ Object options.

@ Av range (extinction becomes a fit parameter).
@ Infrarred excess.
@ Blue/UV excess.

@ Simple VO object search.

@ User files management.
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Stars and brown dwarfs (Change) File: prueba (info) (Change)

Upload your own data file (max size=500Kb) Create a single object data file
It must comply with the required data format
(A small utility is available to help you to convert
an original file in ascii (csv) or votable to VOSA
input format)

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

RA and DEC are compulsory.
File to —
upload: RA: (deg)
Description: e (deg)
Obj.Name:
Description:

Create

O Fuxes (era/em2/s/a)
File type: Fluxes (Jy)
Magnitudes
Uplosd

es
Folder Filename Descrip Last Used
:::;‘:" only_Ha_sources_for_testing.inputVOSA prueba 2012-10-2218:55:32  star
if you change something remember to click the save button
File properties Actions
Filename:  only_Ha_sources_for_testing.inputVOSA
Uploaded: 2012-05-12 01:23:00
Lastused:  2012-10-22 18:55:32
Obj. Type: star
N.objects: 13

Save| [ Show Objects | [voSA tnput | [Delete

Descrip. prucba
Folder. Dee

Your comments

ext-prueba.dat _ ‘etprueba | 2012102155759 | star
640.vosa.dat 2012-10-04 12:30:54 © star
eiive.dat 2012-10.:04 122626 | siar2




Folder Filename Descrip Last Used Obj.type _N.Obj

Defautt only_Ha_sources_for_testing.inputVoSA prueba 2012-10-2218:55:54  star 13 Selected

if you change something remember to click the save button
File properties Actions

Filename:  only_Ha_sources_for_testing.inputVOSA save] [ Hide Obgects| [vos input | [Dekete
Uploaded: ~ 2012-05-12 01:23:00
Lastused:  2012-10-22 18:55:54
Obj. Type:  star
N.objects: 13
Descrip. prusba
Folder: Defaukt - |

Your comments

Object user data

ChaHa1

Position: (166.820833,-77.598333)
Distance: 160 pc

A:20

User options: Av:0.1/8.0,

Filter ) Flux (der) _AF (der)
Genericijohnson.B  4378.11999165 _ 4.774004e-18 1.538957e-18 _ 5.287261e-17 _1.704411e-17

65158719123 6.934001e-17 6.386451e-18 _ 3.117611e-16 _ 2.871426e-17
78621015966  2.964345e-16 2.730263e-16  9.374406e-16  8.634147e-16

2MASSI2MASS.J 12350 3.184876e-17  2.543047e-15  5.621359-17

WISEWISE.W1 33156.5603084  1.669687e-16 9.227030e-19  1.908538e-16  1.054697e-18

WISEWISEW3  107868.444578 2.716162e-17 3.752517e-19 _ 3.017880e-17 _ 4.169356e-19

WISEWISEW4 219149, 2.190354e-18 _ 2.220721e-17 _ 2.2723%4e-18
ChaHa10
Position: (167.106667 -77.658333)
Distance: 160 pc
A:20
User options: Av:0.1/8.0

Filter ix (0bs) AF (obs) Flux (der)  AF (der)
Generic/Johnson.B _4378.11999165 _ 5.739615e-18 _1.850233¢-18 _ 6.356685¢-17 _ 2.049153¢-17

CFHT/CFHTR 65158719123 3.639015e-17 3.351657e-18  1.636146e-16  1.506946e-17




SED building: filters

Fundedby '

Filter Profile Service

t filt

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 Aeff Wetf Af/Av ZP(Jy) Mag.Sys. ZPType Description
2MASS/2MASS.H 16620.00 2509.40 0.19 1024.00 Vega Pogson 2MASS H
2MASS/21ASS .H
2MASS/2MASS.H

a.k.a. 2MASS_H (you can still use the old vosa name for this filter in your input files)

08 VOSA will assume that, i you include in your input file magnitudes corresponding to this filter,
these magnitudes must be transformed to fluxes using the following relation:

"7 F = Fo * 10M20/2:5
0.8 where

Fo = 1024.00 Jy (1.13e-10 erg/cm2/s/A)
0.2

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

T T
17600 13000 19000 More info about this filter in the Filter Profile Service

T T T
13000 14000 15000
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SED building: VO photometry.

Photometry from VO catalogs.

@ More than 20 catalogues.

@ Infrared:
e 2MASS, DENIS, MSX6C, AKARI, Spitzer, UKIDSS, WISE

@ Optical:
e Tycho, CMC14, Stromgren, Johnson, SDSS, IPHAS

@ Ultraviolet:
o GALEX, IUE
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Documents  Models

VO SED Analyzer

LogOut

Stars and brown dwarfs (Change)

File: aa (info) (Change)

VO photometry

This option allows you to increase the wavelength coverage of the SEDs of your objects adding photometry from VO catalogues.

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

First select the VO services that you want to use

Mark All

Unmark All

Query selected services

Infrared

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.
Fitters:  E2mass/amass.)  E2mass/2MASS.H
E2mass/2MASS Ks
Search radius: /5 arcsec
Show magnitude limits

MSX6C Infrared Point Source Catalog
Version 2.3 of the Midcourse Space Experiment (MSX) Point Source
Catalog (PSC), which supersedes the version (1.2) that was released
in 1999 (Cat. V/107), contains over 100,000 more sources than the
previous version.. More Info.
Fiters:  Emsx/msx.A Emsx/msx.c

Busxmsx.p Busxmsx.e

Search radius:[5 | arcsec
Show magnitude limits

AKARI/FIS All-Sky Survey Point Source Catalogues
(ISAS/JAXA, 2010)

DENIS Catalogue

This catalogue is the latest 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 declination
and 12 arcmin in right ascension). More Info.

Fitters: EIDENIS/DENIS.1

Search radius:5__ | arcsec

Show magnitude limits

AKARI/IRC mid-IR all-sky Survey (ISAS/JAXA, 2010)
The AKARI/IRC Point Source Catalogue Version 1.0 provides positions
and fluxes for 870,973 sources observed with the InfraRed Camera
(IRC). More Info.

Filters: EAKARY/IRC.59W  EBAKARI/IRC.L18W

Search radius:5 | arcsec
Show magnitude limits

C2D Spitzer and Anclllary Data
C2D Fall '07 Full CLOUDS Catalog (CHA_II, LUP, OPH, PER, SER)




SED building: Object properties.

Object properties.

@ Coordinates
e Resolving object names.

@ Distance
e to calculate object luminosities.

@ Extinction properties
o to deredden SED.

@ Using VO services.
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Stars and brown dwarfs (Change) File: dis edis (info) (Change)
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Object coordinates

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

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

Search for Obj. Coordinates
Mark all: [user
Unmark all: [user
Final User Data Sesam:

e
RA (deg) DEC (deg) RA (deg) DEC (deg) RA (deg) DEC (deg)
28160 -15.46797939 28160 1546797939 kd
1220943607 -12.20943607

{i

HEE

-830927645 963311447 830927645 @
+3.1339
T 1136317975 954436717

HH

z
g
a
&

46154727506 | 17.42943586  +61.54727506

EEJl 17.46777005 +54.73896613 = 17.46777005

[

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

This publication makes use of VOSA, developed under the Spanish Virtual Observatory
project supported from 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., Rodrigo, C., Barrado y Navascués, D., Solano, E., Gutiérrez, R., Morales-
Calderén, M., Allard, F. 2008, ARA 492,2778.




Stars and brown awarfs (Change) Flle: ext prueba (7a) (Change)

Object Distances

“This option allows you to query VO services to search for object distances using the ot

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

In some cases observational errors are large and the given distances couid be doubtful,
When the relative error Is larger than 10%, values are shown In red.
Searer o 0o s
Search radius: [ arcsec (defaut: 5)
Mark all: [Fopares  [narcrn
Unmark al: [ressercs| [xrrenens

Sve Oup. Dtances

g

prucoa

2o > e -

372070 . 2 7o 03002t

T
=T
[ oveoms 0w zaew |
Ty
T
e
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[oes oo [
[ pruvss 1o07¢ 571 |
T
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Acknowledging VOSA in publications:
Please include the following in any published materal that makes use of VOSA:
Ths publication makes use of VOSA, developed under the Spanish Virtual bservatory profect supported from the Spanish MICINN through
grant AyA2008-02155.




VO SED Analyzer
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Stars and brown dwarfs (Change) File: ext prueba (info) (Change)

T e

Extinction properties

This option allows you to query VO services to search for the extinction properties of these objects using the object coordinates.
Take a look to the corresponding Help Section and Credits Page for more information.

See a brief inline help about how using the form:

Search in VO catalogues Add default user values Select/unselect values

Swarch for Extinction properties| Rv:a ], E(B-V): ,AVE Mark all:  [user| [Dias] [Kodaira| [Jones | [Larson | [ Savage | [Rowan-Robinson| [ LeBorgne | [ Glushkova
Search radius: [ arcsec Av range: - Horales | Layden

(default: 5"). Add Unmark  [user| [Dias] [Kodaira] [3ones | Larson | [Savage [Rowan-Robinson| [ LeBorgne | [ Glushikova

all: Morales | | Layden

‘Save Extinction properties

Object Final User VO Data

RA DEC A

pruebat 8379 994 B
pruebal0  267.025  1.300 X . ¥ Dias+, 20022010 (2)
pruebatl 263102 7.062 Kodaira+, 1992 (?)

prucbai2 264875 -0.327 [ i i Jones+, 2009 (7)
Larson+, 2005 (7)

M
H
g
]
g
g

prucbals 332600 _ 18.80
prucbals 340357 23.847 Savage+, 1985 (2)
prucbals 154280 -59.52 N -
prucbal7 33439 -3.703 X E 033.439579 Rowan-Robinson+, 2008 (2]
prucbats 300275 27.7535 i i 277535 “LeBorgnes, 2000(7)
prueba2  264.82 T B ]
prueba20 312.4692 41255 X - T 312.2692 Glushkova+, 2009 (?)
) Dias+, 2002-2010 (2)
pruebazi  317.508  15.517 [ 5 B Dias, 2002-2010 ()
prucbaz2 330471 17.739 X T 330171 7739 “Kodaira+, 1982 (7)
prucbaz3 332864 -0.0505 33286429 Z0.05056 Jones+, 2008 (7)
prucba2é 342942 15.0858 31294223 +15.08884 Larson+, 2005 (7)
prucbazs 94.84384  23.274 [IENIRILTIY) 9484384542 23.2745075 3276784 Moraless, 2006 (7)

©
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SED building: edit final SED.

SED editing

SED plot (observed and dereddened).

nofit: including points in the SED that won’t be used for the
analysis.

Deleting points.

Modify infrarred excess.

Modify blue/UV excess.

C. Rodrigo Blanco VOSA



ChaHat
ChaHa10
ChaHat1
ChaHa12
ChaHa13
ChaHa2
ChaHa3
ChaHad
ChaHa5
ChaHa6
ChaHa7
ChaHa8
ChaHa9
excess
See all

ChaHa1

Object data

Position: (166.820833,-77.598333) Distance: 160 px

Data for this object:

Final SED

Filter Flux
4378.12 | 5287
| Genericiuonnson.v_ [EETC XTI XLE14
G 651587 | 3.ii8e16
[oevsoens: )
ECT 0045 | iee1s
EISEIEN 1235000 | 254315

2MASS/2MASS.H

33156.56 | 1.909-16
| 4564499 | 9.502e-17

21914964 | 2.2230-17

cAy: 2.0

8.430e-18 | 9.153-17

25871e-17

5149617
5621e-17

7.001e-19

2272618

3.118e-16

1.1186-15

2.871e-17

5.149e-17

| Next >

VO data

AF

5.621e-17

1.055-18

9.502e-17 7.001e-19

222317 2272618

NoFit Uplim Delete|

T
(Be careful. If you mark any 'Delete’ checkbox, that point will be deleted without asking for confirmation)

No infrared excess detected.

You can manually specify where excess applies (please remember to click the ‘Change excess' button to apply these changes).

Apply infrared excess from [is
Apply UV/blue excess up to
Change excess

Chattal

I3
Angstroms.

TTTIT
1es

Ay

T
18

| Next >




SED analysis

@ Chi-2 fitting and Bayes analysis.

e 16 collections of theoretical models.
e 4 collections of observational templates.
e Using SVO synthetic photometry VO service.

@ Compare observed and synthetic photometry to estimate
object properties.

o T, Logg, metallicity, etc (for stars).

o Age, metallicity (for galaxies).

e Bolometric luminosity, using the model as a correction to
the observed data.

@ Extinction as a fit parameter.

C. Rodrigo Blanco VOSA



Stars and brown dwarfs (Change)

File: extinction test (info) (Change)

UIEELS Template fit

Model fit+

This option allows you to estimate some physical properties (such as effective temperature, surface gravity and luminosity) for each
object comparing its SED with those derived from theoretical spectra obtained from VO services.

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

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

Mark All

Unmark All

Next: Select model params

Kurucz ODFNEW /NOVER models
ATLAS9 Kurucz ODFNEW /NOVER models. Newly computed ODFs with
ed.

better opacities and better abundances have been use

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

BT-DUSTY
The BT-DUSTY Model grid of theoretical spectra.

BT-NextGen (GNS93)
The NextGen Model grid of theoretical spectra; Gas phase only, valid
for Teff > 2700 K. Updated opacities.

GRAMS, C-rich grid

GRAMS (Grid of Red supergiant and Asymptotic giant ModelS) is a
grid of radiative transfer (RT) models for dust shells around red
supergiant (RSG) and asymptotic giant branch (AGB) stars. This is
the model grid for Carbon-rich stars

Note that no IR excess is considered when fitting with these models.

TLUSTY OSTAR2002+BSTAR2006

TLUSTY OSTAR2002+BSTAR2006 Grid, The merged files use the
BSTAR2006 models for effective temperatures up to 30,000 K and the
OSTAR2002 models for higher temperatures.

Husfeld et al models for non-LTE Hellum-rich stars
Husfeld et al models for non-LTE Helium-rich stars

BT-COND
The BT-COND Model grid of theoretical spectra.

BT-NextGen (AGSS2009)
The NextGen Model grid of theoretical spectra; Gas phase only, valid
for Teff > 2700 K. Updated opacities.

Black Body flux
Black Body flux as calculated in the BT-NextGen model.

GRAMS, O-rich original grid

GRAMS (Grid of Red supergiant and Asymptotic giant ModelS) is a
grid of radiative transfer (RT) models for dust shells around red
supergiant (RSG) and asymptotic giant branch (AGB) stars. This is
the model grid for Oxygen-rich stars

Note that no IR excess is considered when fitting with these models.




Admin  Newsle LogOut

Stars and brown dwarfs (Change) File: ext prueba (info) (Change)

s Y
Model fit+

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

Kurucz ODFNEW /NOVER models

teff: 3500 <] - [saams =] (Value for the effective temperature for the model.
Temperatures are given in K)

logg: (000 ~|-[s00 v| (value for Log(G) for the model.)

meta: 250 v|-[os0 v| (value for the Metallicity for the model.)

Husfeld et al models for non-LTE Helium-rich stars

. =1 . B ¢ (value for the effective temperature for the model.
teff:  ESE e - [ Temperatures are given in K)

logg: [+ ~|-[7 ~f (value for Log(G) for the model.)
yhe: (o ~|-[o7 ~| (value for the Helium abundance)

BT-Settl

(value for the effective temperature for the model.
Temperatures are given in K)

logg: [os vi-le | (value for Log(G) for the model.)
meta: [« ~{-los =] (value for the Metallicity for the model.)

teff: |4 70000 v

BT-COND

(value for the effective temperature for the model.

teff: - [= -
B0 =l 7o mperatures are given in K)

logg: o5 x|-s ~| (value for Log(G) for the model.)
meta: [« ~|-los ~| (value for the Metallicity for the model.)

(value for the effective temperature for the model.
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Continues... (part 2)
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