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What is the VO?

@ An international effort in astrophysics for:

e Standardization

@ common data formats (VOTable, Data Models,...)
(how the data are represented, written...)

o Interoperability

@ common protocols (SIAP, SSAP, TSAP...)
(how to make questions and how to answer them)
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Theoretical Models not in VO

Theoretical models available in internet:

@ as a collection of files
@ search form — file
@ ASCII or FITS files

@ special data format for each model
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Theoretical Models not in VO

Kurucz/Grids of model atmospheres

Naming schemes

Suffix
HO1 = [-0.1} log metal abundance relative to solar
P00 = [+0.0] solar abundances from Anders and Grevesse ( )
P05 = [+0.5] log metal abundance relative to solar
A = alpha enchanced, the alpha-process elements (0, Ne, Mg, Si,

S, Ar, Ca, and Ti) enhanced by +0.4 in the log and Fe -4.53
B = alpha enchanced, the alpha-process elements (0, Ne, Mg, Si,
S, Ar, Ca, and Ti) enmhanced by +1.0 in the log and Fe -4.53

F = solar Fe abundance reduced to current value -4.51
HE = He number fraction specified in per cent
Y = He mass fraction specified in per cent
NOVER = nodels with no convective overshooting computed by Fiorella
Castelli [castelli@ts.astro.it] in Triacta Tha canvactivae
treatnent is described in Cast¢ B B
Rt 3oa aan eere caters are INdex of /grids/gridm250DFNEW/
labelled coubes* are Cousins wi
instead of the obsolete Bessell Lost modified  Size Description
calculations.
ODFNEW = as NOVER but with newly comput¢
and better (Consul1 Parent Directory
*¥THESE ARE THE PREFERRED MODEL[ ] ayosio0stnew.dat 04-Nov-03 17:55 a
N coubesm2sk2odfnew.dat 04-Nov-03 17:55 ax
Prefix Y
A = tables of temperatures-pressure rel;q —n2zedfnev.pck 04-Nov-03 17:55 114
Teff and log gravity D rijuosiondtnev.dat  oa-tov-03 17156 e
B - Balner line profiles for each model ) _uwiosicostev.dat  oanov-03 1756 so
F - fluxes for each nodel bySoine dat  0ANov-03 17:56 61K
I = intensities for each model; limbdarl
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Theoretical Models not in VO

SPECTRAL LIBRARY 1A

le by U. Munari, R,
explanation of th

This database contains the subset of spectra with a orm
"An extensive library of 2500-10500 1A synthetic spectra’, A
database:

sion from the spectral library pi
05). Please refer to this dor

1 in the ar

ment

Provide parameter values for search in Spectralib 1A database:
Temperature: B
Rotation velocity: 2 “Select- =] kms-t

Metallicity: 2 O |

For the given parameters 1 FITS file has been found :

Gravity: 2 05 o
a-Enhancement [a/Fel: 2 a7 [Temperature (®) 750
Rotation Velocity (km s-1 s
Micro-turbulence: 2 2 ~ km v (@ )
Metallicity 0
Gravity (o 15
Spectrum type: 2 Fluxed spectrun v (o9 9)
a-Enhancement 0.0
Micro-turbulence (km s-1) 2
Get Spectry Fluxed spectrum/ i Fluxed spectrum
No i ODF model applied: [2] FITS file: T03750615P00V005K2SNWRVDOLF. fits 2

e pousred by Spacyieu
¥ Download View Spectra be Specs

Back

U. Munari, R.Sordo, F.Castelli and T.Zwitter, "An extensive library of 2500-10500 1A synthetic spectra’, A&A (2005)
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Theoretical Models not in VO

@ It’s difficult to compare models with each other and to
compare them with observational data.

@ It’s difficult to develop tools that work with several different
models.

@ It’'s impossible to develop generic tools able to work with
theoretical models on-the-fly.
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Theoretical Models in VO

@ Final aim: Full interoperability between observational and
theoretical data.

o Efficiency

e easier and faster to compare models with observations
and with other models.
@ easier characterization

@ Visibility
e More people will have an easier access to the models.
e The models will, eventually, be more used and referenced.
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Theoretical models in VO?

e VO protocols for observational data

o (ConeSearch, SIAP, SSAP....)
e are built around coordinates and/or real objects.

@ htitp://.../ssap.jsp?P0OS=336.5228,-48.43854&SIZE=0.2

o Not valid for theoretical models.
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Theoretical models in VO?

@ A theoretical model:

e Is not related with a real object or with spatial coordinates.

o Is defined by a set of parameters and the allowed values for
each of them.

e Those parameters and values are not the same for different
models.

e Even models describing similar physics are often
characterized using different types of parameters.
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Theoretical models in the VO

e TSAP
e A simple protocol.
e Dialog server-application.
e Started as a collaboration ESAVO-SVO.
@ Included in the SSAP standard (for theoretical spectra)
e Easy to develop.
e Valid for other kind of data.

@ SNAP.

e Complex protocol.
e designed for cosmological simulations.
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TSAP: a working protocol

@ Servers of theoretical models with TSAP
o LAEFF, Pgos3(Mex), PEGASE, etc
@ Applications accessing TSAP services
e VOSpec
@ Analysis tools
e VOSed, VOSA
@ Science with VO
e SED analyzer for the case of Collinder 69 (Bayo et al 2008)
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VOSA: Science using TSAP/S3

TSAP Server (LAEFF)

Spanish Virtual Observatory - Theor

) 1 e
Theoretical Models Web Server ABL IR
Datessin
Hunisz
Coctha
NextGen > Dalessio disk models: Models of irradiated accretion disks around pre-main sequence stars by
condon D'Alessio etal. (1998,1999,2001)

v

Kurucz ODFNEW INOVER models: ODFNEW /INOVER models. Newly computed ODFs wwth
bet‘ter opacities and better abundances have been used. (The co. i
Phatomsty fit Castelli et al. 1997, AA 318, 841)

nvective treatment s de:

Isochrones

v

Coelho Synthetic stella |brary Synthetic stellar library by P. Coelho, fully described in Coelho et
al. {2005) (Astron and s)

Allard, NextGen: The NextGen Model grid of theoretical spectra; Hauschildt, PH., Allard, F., Baron,
E., Schweitzer, A., ApJ 312, 377, 1999

Allard, COND 2000: The CONDOO Model grid of theoretical spectra. (Chabrier ef al 2000, ApJ,
542,464)

Allard, DUSTY 2000: The DUSTY0O0 Model grid of theoretical spectra (Allard ef al. 2001, ApJ, 556,

357)

v

v

v

Version 0.1 - Mar 2005 Home - SVO - LAEFF
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VOSA: Science using

Using TSAP: VOSpec

BEN I BREEREEEE
wcu tooswe | Twobes | ke (anase) o [sesewois] sue G|

VOSpec Spectra Viewer

Flux Unit
1205 I

HST (MAsT) SLAP {g8A-VO)
e

2uAss photometry

13

Reastite [000 ] []

1e02 § xurucs uodels (svo)

e

Flux (i, logaritmic)

10

50 10 50 1 50 12

Wavelength (micron;logaritmic)

] IUE/NES Spectrum: LWRO415485, Target: HD 172167
IUE/INES Spectrum: LWRO4154HS, Target: HD 172167
] IUE/NES Spectrum: LWRO70088S, Target: HD 172167

(] WEFINE Spectrum: LWRO?0REHS, Target: HD 172157

(1.9099E1 , 3.862E1) Display
L J
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VOSA: Science using TSAP/S3

Isochrones

Spanish Virtual Observatory - Theoretical modets A
bE “ P reseatm Bundedby "4 |

o
sasicss TN I T T TR T,

Isochrone and Evolutionary Tracks Services
Datessio

COND99 isochrones

Baraife, Chabrier, Barman, Allard, Hauschild, 2003, A&A, accepted *Evolutionary models for cool brown dwarfs and
extrasolar giant planets The case of HD 200458"

CONDSYS evol. tracks

™ » Baraffe, Chabrier, Barman, Allard, Hauschilet, 2003, A&A, accepted "Evolutionaty models for cool brown dwarfs and
Photometry fit extrasolar giant planets. The case of HD 200458"
>

Isachrones

DUSTY99 isochrones

Chabrier, Baraffe, Allard, Hauschildt, 2000, ApJ,542, 464 "Evolutionary models for very-low-mass stars and brovin
dwarfs with dusty atmospheres”

Baraffe, Chabrier, Allarc, Hauschildt, 2001, A&A, 382, 563 "Evolutionary models for lovimass stars and brovn
dwarfs: uncertainties and limits at very young ages”

DUSTY99 evol tracks
Chabrier, Baraffe, Allard, Hauschildt, 2000, ApJ,542, 464 "Evolutionary models for very-lov-mass stars and brovin
dwarfs with dusty atmospheres”

Baraffe, Chabrier, Allard, Hauschildt, 2001, A&A, 362, 563 "Evalutionary madels for lovimass stars and brown
dwarfs: uncertainties and limits at very young ages’

NextGen isochrones

Theorstical Evolutionary Tiacks from Barafie, Chabrier, Aard, Hauschidt 1995 A8A, 337, 403 “Evoluuonary
models for solar metalicity low-mass stars
Baraife, Chabrier, Allard, Hauschild, 2001, A&A, accepled “Evolutionary oo o remans slars o bmwn
dwarfs: uncertainties and limits at very young ages”
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Science using TSAP/S3

VOSA: The VO Spectral Energy Distribution analyzer.
The case of the young cluster Collinder 69
(Bayo et al, 2008)

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

@ Three 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)

@ A difficult task without using the VO.
° using VO tools.

C. Rodrigo Blanco Theoretical models in the VO



A working approach

VOSA: SED analysis usin

Using TSAP
Isochrones
VOSA: Science using TSAP/S3

g theoretical models

(ASCII or

Input
Pphotometrical data

vorable)

el

Query aditional photomerric
catalogues fe 2. 2MASS, etc.)

|m—————————
|Best fitting parameter
|table (all targets)

I OATGRSEAEARN e 1
|5 best fits per object & |
|model collection (select)|

Select the thearetical specira
tobe used
Exiract the syihetic
photometry for the filters:

~ interpolate the curves

- compose both functions

~ vormalize by the area of the

filter

Caleulate the "total flux"
Perform the Chi-suare test

VOSA

| Individual fitted SED
per object

| General figure with

| all fitted sEDs
Complete HR diagram &
individual age & mass
estimation

Query & interpolute

Plot Hertzsprung
tand equivalent)
along with isochrones and
evolurionary wacks

C. Rodrigo Blanco
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A working approach Isochrones
VOSA: Science using TSAP/S3

VOSA: SED analysis using theoretical models

rvatory - Theoretical models

VOSA
Upload Vo Model HR Save
mm

Model fit

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

. l— . (Min/Max value for the effective temperature for
teff: SR | | e = | the model. Temperatures are given in i)

Iogg: 35 x| -|55 x| (Min/Max value for Log(G) for the model.)

DUSTYO0O0

. l— ~ (Min/Max value for the effective temperature for
teff: B | ) = the model. Temperatures are given in i)

Iogg: 35 x| -|60 -] (Min/Max value for Log(G) for the model.)

. l— ~ (Min/Max value for the effective temperature for
teff: R = AR | the model. Temperatures are given in k)

Iogg: 25 x| -|60 x| (Min/Max value for Log(G) for the model )

(Min/Max value for the effective temperature for
emperatures are

'\ MINSTERIO
3 DECENOA
2 £ mnovAcIon
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A working approach Isochrones
VOSA: Science using TSAP/S3

VOSA: SED analysis using theoretical models

Spanish Virtual Observatory - Theoretical models 4
panis| 31 Y eoretical models Vsl by TN

2147 R

VOSA 2 € moVAGOS

Uplo Vi Model| HR Save
(73 m

Model fit
Hide Graphs
LOrio01  Kurucz 4000 400 0.00 6.700e+1 4082e-1 1925¢-10 048 400. 9600e-1 79594 9/9 Photometry | Synth Spectrum
LOrio02  Kurucz 3750 350 000 7506e+2 5783e-1 2073s-10 047 400, 1034e+0 79594 99 Phatometry | Syrth Spectrum
LOri003  Kurucz 4000 350 0.00 +2  3861e-1 1771e-10 046 400 833e-1 79584 9/9 Photometry | Syrth Spectrum
LOrio04  Kurucz 3750 400 0.00 1809e+2  4.590e-1 1653e-10 048 400. B8.245e-1 79594 9/9 Photometry | Synth Spectrum
LOri00s  Kurucz 4000 350 0.00 2609e+2 3892e-1 1850e-10 047 400. 9227e-1 79584 9/9 Photometry | Syrth Spectrum
LOri006  Kurucz 4000 450 000 1438e+2  3.40%-1 1565e-10 047 400. 7807e-1 79534 9i9 Photometry | Synth Spectrum
LOrio07  Kurucz 4000 450 0.00 1197e+2 2.838e-1 1332e-10 048 400. 6640e-1 79594 99 Photometry | Synth Spectrum
LOri008  Kurucz 4000 450 000 2110e+2 3287e-1 1520e-10 047 400. 7582e-1 79584 9/9 Photometry | Syrth Spectrum
LOrio0s  Kurucz 4000 400 0.00 4.262e+1 2.350e-1 1161e-10 050 400. 5.78%-1 79594 9/9 Photometry | Synth Spectrum
LOri010  Kurucz 4250 400 000 3638e+1 1942e-1 1173=-10 047 4000 5.84%-1 45110 79 Photometry | Syrth Spectrum
LOri011  Kuruez 4000 350 0.00 7067e+2  3344e-1 1481e-10 045 400, 7438e-1 79584 99 Photometry | Syrth Spectrum
LOri012  Kurucz 4000 350 0.00 2755e+2 2726e-1 1266e-10 047 400, 6.312-1 79594 99 Photometry | Synth Spectrum
LOri013  Kurucz 3750 350 0.00 1854e+2 3613e-1 1285e-10 047 400. 6409e-1 79584 9/9 Photometry | Syrth Spectrum
LOri014  Kurucz 4000 450 000 3026e+1 23257e-1 1078e-10 043 400. 5374e-1 79534 9/9 Photometry | Synth Spectrum
LOri01s  Kurucz 4000 350 0.00 6432e+1 2314e-1 1122e-10 049 400, 5596e-1 79594 99 Photometry | Synth Spectrum
LOri016  Kurucz 3750 400 000 1348e+2 2743e-1 1007e-10 048 400. 5022e-1 45110 7i8 Photometry | Syrth Spectrum
LOri017  Kurucz 4250 350 0.00 5.090e+1 9220e-11 047 400. 4598e-1 79594 9/9 Photometry | Synth Spectrum
LOri018  Kurucz 37e0 350 000 2.168e+2 9856e-11 047 4000 4915e-1 79594 99 Photometry | Syrth Spectrum
LOri018  Kurucz 3750 350 0.00 B871e+1 9332e-11 048 400. 4654e-1 79584 99 Photometry | Syrth Spectrum
LOri020  MextGen 3500 45 0 1557e+2 9436e-11 050 400. 4.705e-1 79594 9/9 Photometry | Synth Spectrum
LOri021  Kuruez 3750 450 000 1048e+2 7828e-11 048 400. 3954e-1 79584 9/9 Photometry | Syrth Spectrum
LOri022  Kurucz 3750 400 0.00 [} 56'2§+1' '2 240_571 g 8.561e-11 70.487 40'0 4'.2 9e-1 57593 _8#55 FPhotometry | Syrith Spectrum
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VOSA: SED analysis using theoretical models

LOrifpl LOriea2
Kurucz, Teff:d000, Logh=d.00, Meta=0.00 Kurucz, Teff:3790, LogG=3.30, Meta=0.00

F, (erg/em /5A)

F, (erglem’/s/A)

1e4 1ot
h(a) AA)
LOriee3 LOriBe4q
Kurucz, Teff:d000, Logh=3.50, Meta=0.00 Kurucz, Teff:3750, LogG=4.00, Meta=0.00

F, (ergfem 15/A)

F, (erglemis/A)

1e-154




A working approach

Using TSAP
Isochrones

VOSA: Science using TSAP/S3

VOSA: SED analysis using theoretical models

Models
Plat Mark All Unmark all
NextGen 1:0.00100
NextGen 1:0.00125
NextGen 1:0.00158
NextGen :0.00199
NextGen t:0.00251
NextGen 1:0.00316
NextGen 1:0.00398
NextGen 1:0.00501
NextGen 1:0.00630
NextGen t:0.00794
NextGen t:0.00999
NextGen 1:0.01258
NextGen 1:0.01584
NextGen 1:0.01995
NextGen 1:0.02511
NextGen t:0.03162
NextGen t:0.03981
NextGen 1:0.05011
NextGen 1:0.06309
NextGen 1:0.07943
NextGen 1:0.10000
NextGen t:0.12589
NextGen t:0.15848
NextGen 1:0.19952

e eEEEE
i I I E EEE EEEEEEEEEEEEEEEEER

NextGen 1:0.25118

Objects

Show _ Show all | Show None
[ Model teff

4000
3750
4000
3750

gL
00177
0.0145

LOri001 NextGen

LOrio02 NextGen

LOrin03 NexiGen -0.0539

LOrin04 NextGen -0.0838

LOrio0s NextGen 4000 -0.0349

LOri008 NextGen 4000
4000
4000
4000

4250

-0.1075

LOrio07 NextGen 0.1778

LOri008 NextGen -0.1202

LOrin0g NexiGen 02374

LOrin10 NextGen 02329

LOri011 NextGen 4000
4000

3750

-0.1286

LOri012 NextGen -0.1998

LOri013 NextGen -0.1932

LOri014 NexiGen 4000
4000

3750

-0.2697

LOrin15 NexiGen 02521

LOrin15 NextGen -0.2991

LOri017 NextGen 4250
3750
3750

3500

03374

LOrio18 NextGen -0.3085

LOri019 NextGen 03322

LOri020 NextGen 03274

LOri021 NexiGen 3750

3750

-0.4030

Lorio22 NextGen 03697

LOrio23 NextGen 3750

3750

04097

AR EEEEEEREE-EE R

Lorio24 NextGen -0.3870

[
0.0030
0.0011
0.0032
0.0017
0.0031
0.0040
0.0050
0.0040
0.0062
0.0107
0.0040
0.0051
0.0025
0.0064
0.0063
0.0035
0.0157
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0.0040
0.0015
0.0050
0.0045
0.0050
0.0049

8]

B}

HR Diagram
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S3wizard
Building a VO server

Building a VO server: S3wizard

@ A wizard that helps you to build a VO service for a
theoretical model.
e Only needs the ascii files containing the data corresponding
to each model.
e and user inputs about the meaning of parameters, data
columns, curation, credits...
e All by a web interface.)

@ The application builds:

e The database

e A web page with forms to download files in ascci and
votable formats.

@ A VO service able to answer the three types of queries
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S3wizard

Building a VO server

THANK YOU!
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