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Introduction

VOSA (VO Sed Analyzer)

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

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

@ for several objects at the same time.

° using VO tools.
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A science case: Collinder 69

The case of the young cluster Collinder 69
(Bayo et al, 2008 A&A 429,277B)

@ |IRAC photometry for 167 candidate members of C69.
@ VO archival data research (multi-wavelength range).

@ Four different collections of theoretical models (with TSAP
and S3).

@ Determination of the best physical parameters for the
objects and the association (T, gravity, mass and age)
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o different workflows

Theoretical model services Documents Models Services

VOSA: VO Sed Analyzer

Filters TSAP S3if crb@laeff.inta.es Users Models Uploads LogOut

VOSA

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




Workflow

Build objects SEDs.
User photometry tables + VO catalogs.

Fit observed data with theoretical spectra models from the
VO and estimate physical parameters for the objects. (Chi-
square test)

Generate a Hertzsprung-Russel diagram using the esti-
mated parameters and obtaining isochrones and evolution-
ary tracks from the VO (only stars).

© © o o

Save results as VOTable, ASCII, png...
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Using VO services

Using VO services.

@ VO photometry catalogues (ConeSearch).

@ Theoretical spectra and syntetic photometry
services (SSAP/TSAP + S3).

@ Isochrones and Evolutionary tracks services
(S3).
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User and VO data.

o User and VO photometry data.

@ Upload user photometry data.

@ Query several photometry catalogs accessible
through VO services.

@ Visualize and edit the final SEDs.

@ Manually specify the wavelength where infrarred
excess begins (only stars).

C. Rodrigo Blanco VOSA



User data files

VOSA
L | o | o | e [ [ o | | e es

Stars and brown dwarfs Session: (info) (Change) File: LOFi (info) (Change)

Upload your own data file (max size=500Kb)
It must comply with the required data format
Please, include a description for your file, it is compulsory

Flle to upload: Browse...
Description:

File type: O Fluxes () Magnitudes
Upload

Uploaded files

Select || Show | Retrieve  Delete

Date Filename  Descrip
© 2010-05-14 11:32:02 LOri.dat LOri

LOrioo1
Position: (83.446583,9.9273611) Distance: 400. pc A,: 0.36209598

Filter: CFHT R

IRAC_4
57593 79594
1.052144e-14 6.845070e-15 3.025102e-15 5.502778e-16 2.128458e-16 8.649135e-17 2.543987e-17
0.000000e+00 0.000000e+00 2.131932e-16 1.386999€-16 5.851066e-17 1.520474e-18 7.841528e-19 7.169533e-19 2.343098e-19

Amed: 6582 8228 12350 16620 21590 35634 45110
Flux: 1.447193e-14 1.345174e-14
AF:

LOrioo2
Position: (84.043167,10.148583) Distance: 400. pc A,: 0.36209598

CFHT_R

IRAC_I4
Amed: 6582 8228 12350 16620 21590 35634 45110 57593 79594
1.170918e-14 1.204422e-14 1.119116e-14 8.745365e-15 4.129904e-15 7.207456e-16 2.589793e-16 1.123499e-16 3.434906e-17
0.000000e+00 0.000000e+00 2.473785e-16 1.852599e-16 7.227187e-17 1.991494e-18 7.155862e-19 9.313027e-19 2.530932e-19

AF:

LOrioo3
Position: (83.981000,9.9420833) Distance: 400. pc Ay:




VO photometry

VOSA
Temnlate
ESENEET - BRSNS
Stars and brown dwarfs Session: (info) (Change) e: LOri (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

 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: @ 2mass 3 @ amass H @ 2mass ks
Search radius:|5 arcsec

Show magnitude limits

& Tycho-2 Catalogue
The Tycho-2 Catalogue is an astrometric reference catalogue containing positions and
proper motions as well as two-colour photometric data for the 2.5 million brightest stars in

the sky.. More Info.

Filters: @ TvcHo_8 @ TycHo v
Search radius:|5 arcsec

Show magnitude limits
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Visualize and edit the SED

VOSA
EIENEEIES - BRSNS

Stars and brown dwarf:

Session: (info) (Change) File: LOri (info) (Change)

LOrioo1
LOri002
LOri003
LOri004
LOri005
LOri006
LOrioo7
LOrioos
LOrioos
Lorio10
Lorio11
Lori012
LOri0o13
LOrio14
LOrio15
LOrio16
LOri0o17
LOri018
Lori019
Lori020
LOri021

Object data

LOrioo1
Position: (83.446583,9.9273611) Distance: 400. pc Ay: 0.36209598
Data for this object:

Final User vo

Filter Amed Flux AF Flux AF Flux AF
ESXl 6261 | 1.321348¢-14 3.285918e-16 - - 1.321348e-14 _ 3.285918e-16 | Delete
6582 | 1.447193e-14 0.000000e+00  1447193e-14 _0.000000e+00 = — Delete

Delete

BNl 12350 1052144c-14 2.1319326-16  1052144e-14  2.1319320-16 | 1.052144e-14 _ 2.131932e-16 " Delete
EZZEXCM 16620 6845070c-15 1386999616 6845070c-15  1.3869996-16 | 6.845070c-15 _1.386999¢-16 | Delete

Delete
[rac ete
IEZCXCI #5110 | 2.128458¢-16  7.8415286-19 | 2.1284586-16 7.8415286-19 - - Delete
N 57593 | 8.649135e-17  7.169533¢-19 | 8.649135e-17 _ 7.169533e-19 - - | Delete

Delete

Excess detected from IRAC_I1. Points with larger wavelength will not be considered in model fit.
You can manually specify where excess starts.
Apply excess from [Raci1  ~|

LOriee1

User
Vo da
Excess

®
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Model Fit

9 Fit observed data with theoretical models.

@ Query VO-compliant theoretical models (spectra)
and calculate their synthetic photometry.

@ Determine which model reproduces best the
observed data.
@ Use the best-fit model to estimate, for each object:

o T, Logg, metallicity (for stars).

e Age, metallicity (for galaxies).

e Bolometric luminosity, using the model as a
correction to the observed data.
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Model fit (galaxies)

Session: (info) (Change) File: test (info) (Change)

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

POPSTAR with Chabrier (2003) IMF

o = (Flux type. Use star for star continuum,
fluxtype: = total for total flux)

logt: 5 ~|-[1018 x| (min)
z: 00001 ~|-[005 ~| (min)

POPSTAR with Ferrini, Penco, Palla (1990) IMF

o = (Flux type. Use star for star continuum,
Hinctypes = total for total flux)

logt: 5 ~|-[1018 v (min)
z: 00001 v -[005 ~f (min)

POPSTAR with Kroupa (2002) IMF

o= = (Flux type. Use star for star continuum,
fluxtype: = total for total flux)

logt: 5 ~|-[1018 x| (min)
z: 0.0001 |- 005 ~| (min)

I POPSTAR using Salpeter (1955) IMF with 5-120)Msun

— (Flux tvype. Use star for star continuum_ I




Model fit (galaxies

VOSA
[ eoeme | voma | o BRI e | e | wen |
Galaxies Session: (info) (Change) File: test (info) (Change)
Model fit

Bostfit Best fit results
objo1 Hide oraphs [ Delete ths
objoz
objos Object RA DEC D (pc) Modol FluxType logt Z X My Fiot Ao ot LoofLsun AlpolLsun Data VOtables
= ST 1004620700 _ 242145000100 POPSTARSaeteri foml 995 00001 443840 42042 342612 604a13 014 07206 Synspec.
= B ieossioaen  essessso 100 PopSTAR.Ghabier w86 0o 14wt 124612 sseetz sseetd ois 30763 SynSpec.
objos ETEl 10061964420 228855300 100 POPSTARsKroupa iotal 1018 0004 127e+1 11det1 367e42 827e14 026 11505 Syn.Spec.
objor EEVRMl 19063633730 174878760 100 POPSTARsSalpotorz _ star 93 002 44340 667012 521012 661013 013 16203 _synspec. |
objos EZZIl 1sosss3e190 183608130 POPSTAR:Salpsterz _ total 1008 0004 1086+0 136ed1 370612 590615 013 11563 Syn.Spec.
objos 18112615970 _ 168400360 _ POPSTAR<Chabrier _ star 86 00001 250e+i 454e13 402e12 969e15 013 1255 __Syn.Spec.
obf10 STl 16114505000 184235870 POPSTAR Fermini 1018 0008  209e+0 17911 583e12 274e43 035 18205 Syn.Spec.
obj11 Ol 15115340520 200521780 POPSTARsSalpotert _ total 1004 0004 179000 213611 965012 263013 031 30163 synspec. |
obji2 EZXM 5136636350 _ 186136340 POPSTAR:Chabrier 89 00004 1108+1 685613 308612 321614 0.8 95268 synsSpec.

BTN 6655410100 125304020 100 POPSTAR-Chabier 77 o0r esent aders 1isenr 7svens o021 35tes Syn.Spec

ESTERl 10145056530 129803950 100 POPSTARsFemni fofal 83 0000: 109e+1 495e43 420012 133e13 024 131es " syn.Spec.

ESIERN 19291122440 167081900 100 POPSTARKroupa total 86 00004 416040 798013 572012 4660-14 018 17805 Syn.Spec.

objot objoz
Fodel SFOPSTARISalpetert, FluxType:total, legt Fodel :POPSTARIChate-ier., FluTuse totel, logtid.6, 2:0.000¢
z g AN
E| .
o/ ] “
T T
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Model fit (galaxies

objos objed
Model ;FOPSTARIKrowna, FluxTups:total, logti10.18, 2:0.004 Hosel sPOPSTERsSalpster2, Fluslupesstar, logt:9.3, 2:0.02
—
3 . 3
o/ v o
T — T T T
ses 1es
A A
objos objos
Hosel :FOPSTARSSalpster?, Fluxlupestotal, lozt:t ode) :POFSTARSCraterter, FlusTupeistar, LgLi6.6, 210,00
se-t5]
. 1
.
¥
17
—T T T T — T
14 ot
A A
objo7 objos
Tlede) PPSTARSFerrini, FluxTupeitotal, Logtil0.6, 230,008 fodel sFOPSTARSSalpetert, Fluxlucestotal, 1025:i0.0¢, Z:0.00
—, e
H] 'e 3 v
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HR diagram (stars)

e Hertzsprung-Russel diagram.

@ Use the Luminosity and T.¢ estimated in the fit.

@ Obtain isochrones and evolutionary tracks from
the VO.

@ Interpolate them to estimate values for the Mass
and Age of each object.

@ (only for stars and brown dwarfs).
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HR diagram (stars)

VOSA

Stars and brown dwarfs Session: (info) (Change) File: LOri (info) (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
(Tefr,log(L)) values obtained from the fitting are used as starting points for interpolating collections of theoretical
isochrones and evolutionary tracks obtained from the VO. Then, a HR diagram is displayed showing the data points,
isochrones and evolutionary tracks.

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

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

¥ NextGen Isochrones
Theoretical Evolutionary Tracks from Baraffe, Chabrier, Allard, Hauschildt, 1998, A&A, 337,
403 "Evolutionary models for solar metallicity stars: it 7 if
and color-magnitude diagrams” and Baraffe, Chabrier, Allard, Hauschildt, 2001, A8A,
accepted "Evolutionary models for low-mass stars and brown dwarfs: uncertainties and
limits at very young ages”

t: [000100 v - [7.94328 =] 0 e @)

(Min/Max value for the age of the star. Ages |

@ NextGen Evolutionary Tracks
Theoretical Evolutionary Tracks from Baraffe, Chabrier, Allard, Hauschildt, 1998, A8A, 337,
403 "Evolutionary models for solar metallicity I stars: i
and color-magnitude diagrams"” and Baraffe, Chabrier, Allard, Hauschildt, 2001, A8A,
accepted "Evolutionary models for low-mass stars and brown dwarfs: uncertainties and
limits at very young ages”

(Min/Max value for the mass of the star. Masses

: 0020 ~v|- 1400 ~ - a
m = = are given in Msun)




HR diagram (stars)

Object
. LOVIOD}

"Lori003

_LOri005,
LOri006

LOri008

LOri011

LOri013

LOri014

LOri016
LOri017

LOri019

“Lorio23
Lori024
"Lori025
Lorioze
"Lorioz7

LOri030

LOri002

LOri022

[ ries | cooammier | vormt | o | bosarn |

Stars and brown dwarfs

Session: (info) (Change)

VOSA

HR Diag.
File: LOri (info) (Change)

Logout

HR Diagram

Objects
Model  Ter  LogL Mass
CONDOO 4000  -00297 — = 3

1 e

NextGen 3900  -0.1497 0.0037 1.0382
3
3
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coNpoo

NextGen 3800

“1

50

a200 2000
Teff (K>

T T
2000 2000

T
100




Save results

9 Save results.

@ VOTable, ASCII
@ PNG and EPS for the images available.

@ Download as tar file.
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Save results

Temnlate Save
m“ Coordinates mmm ks “m
Stars and brown dwarfs Session: (info) (Change) File: LOri (info) (Change)

Save Results

Please, select what you want to retrieve.

Txt VOT Png Eps

Best Fit Results o o
Template fit o @
HR diagram o & & O
Photometry (Observed) o O O O
Photometry (Obs-+Model fit) o & O .
Photometry (Obs+Templatefity & & @& @

Mark All| Unmark All | Retrieve
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Help and Documentation

SA help and documentation (Stars and brown dwarf:

Introduction

Upload file
format

Filters

| Model Fit ‘

[Introduction] [Fit] [Best Fit] [Reduced chi-square] [Excess] [Synthetic photometry] [Bolometric Luminosity]

Introd

Coordinates

VO phot.

Model Fit

Template fit

HR diag.

Sessions

Use Case

Quality

Credits

Helpdesk

About

The main section of this application is the Model fit.
When the user clicks in the Model fit tab, a list of the files is shown. For each of them, a list of actions can be chosen:

FIt. If the fit hasn't been done yet for this data file, this option starts the fit (and it is the only option that can be chosen).
Otherwise, it shows the list of all the best fit results so that the user can choose the best one for each object (sometimes,
there are reasons why the best physical fit is not the one with a smaller er and the user has the option to choose a
different one as the best for a particular object).

Best Fit. It only appears if the fit is finished. Here the user can see a table with the best fit for each object and, as an
option, all the graphs for the best fits.

Del Fit. If the user wants to start the fit process again (maybe with a different election of models or different ranges of
parameters for some of them), it is necessary to delete the previous results first.

Fit

When a fitting process is started the user can choose among a list of theoretical spectra models available in the VO. Only those
that are checked will be used for the fit.

In the next step the application uses the TSAP protocol (SSAP for theoretical spectra) for asking the model servers which
parameters are available to perform a search. According to that, a form is built for each model so that the user can choose the
ranges of parameters that he wants to use for the fit. Take into account that:

The fitting process implies queries to VO services, data sent through the network, a lot of calculations (some done by the
services themselves and some done by the application)... That means that it could take a long time to get the final results
(seconds for only an object or half an hour for around 100 depending also on the load of the services).

Using more models and wider ranges of parameters will imply a longer time for the fitting (specially if your file contains
many objects) so be ready for a long waiting time in the next step.
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THANK YOU!




