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a Bag of Stellar Tracks and Isochrones

-BaSTI database is a fundamental tools to investigate the properties of stellar populations in bot
galactic and extragalactic systems.
BaSTI contain a wide range of stellar masses and chemical compositions, as well as of choices about important
parameters such as mass loss and core convective overshooting efficiency.
32010 lIsochrones
17489 Evolutionary tracks
4438 Evolutionary HB tracks
121 ZAHB (Zero Age Horizontal Branch ) tables
121 End He tables
198 Summary tables

BaSTl inside the ITVO (Italian Theoretical Virtual Observatory) and VObs.it:

« Aims:
— Publishing theoretical data, so to share them with the community;
— Easy finding and searching the data of interest;
— Give them a standard format (VOTable and/or FITS binary table);
— Create a standard access protocol (S3P);
— Create Web services also using the Grid infrastructure and access them via a standard protocol;
— Registry the database and services;

— permit an easy comparison between observational and theoretical data, using the same tools for both kind of
data.

ITVO project is develop under EuroVOTECH, EuroVO-DCA and Euro VOAIDA.
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Uses cases of stellar modelsg@

These model are important for:

~, of composite stellar populations;
o

testing the “physics” in the regime of high density/low
temperature;

Investigating the IMF in various enviroments;
Simulated evolutionary tracks and isochrones;
Simulated the HB for sampling different evolutionary
phases and study pulsating stars;

Study M/L relation and M/R relation and confrontation
with observational data;

Optical photometric bands / near —infrared one;
Comparison with star clusters, binary systems;

Study fundamental ingredient for populaion syntesis;
Analyze the integrated magnitudes, colours and spectra
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A Bag of Stellar Tracks and Isochrones...

This is BaSTI Ver. 4.1.0
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BaSTI web portal
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DB having the
DOSS|b|||’[y of Greate Query on BaSTI DB
nersonalized
the SQL query

How to use the
interface

r [ \ Fil the interface fields with the
T [values by which you want to search

|—| atatype: | ISOCHRON |—|Scenanu | canonicaL el chosk il bozes whihyo
|T| : (Gyr) Iﬂm [0.02 max- 0.5 | r|Ma$: (Msun) |mu1 max- ‘ ;«hﬂ-; ?u:;zafgeiglhe;z;iioaf?
|mim | mac: |ﬁ |mn1 max: vou want to personalize your query
|mi£[ — |IML |m i in SQL press the Go button.

| AGB EXTENDED v |Mass loss: || 02 ¥ For example:

vou can search for AGE min=2 20
|\ JOHNSON CASTELLI v|

Mixture: ‘ SCALED SOLAR he ;nd max=3 50, but not select its

checkBox because you don't want

|Fi|ename:

BaSTI Menu®

Advanced Search

L
and ‘ I lOOSII I to see the AGE column in the result
[
i ‘FRANE,CPCS 2003 V| (| EL:.ci < !| Alexander & Ferguson 1994 V‘ tabk:

Show selected fields. [ SEARCH J | Personalize SQL: Additional info:

all the =) o
param ete rS . 7 85__1" v'?'““ A T

TYPE, MASS5_ LOSS,
RAD OPACITY

last update: from

10-01-2008 ARCHA.QUT_FILE, ARCHA.PROPRIETIES, ARCHA.SCENARIC,
ARCHA . PROGRAM PARAM, ARCHA.CHEMICAL

where

OUT_FILE.ID PROP = PROPRIETIES.ID PROP and OUI_FILE.ID SCENARIO =
SCENARTO.ID_SCENARIC and OUT_FILE.ID PROG = PROGRAM PARAM.ID PROG > SEARCH
and CHEMICAL.ID CHEMICAL = PROPRIETIES. ID CHEMICAL =|[[°
—— | and upper (SCENARIQ TYPE) like upper('CANONICAL%') and AGE >= 0.02
and AGE <= 0.5 and upper (FILE TYPE) like upper('I50%') and upper
(TYPE) like upper ('AGE EXTENDED%#') and MASS LOSS = 0.2 and upper
(PHOT_SYSTEM) 1like upper ('JOHNSON CASTELLI%') and upper (HED TYPE)
like upper|'SCALED SOLAR MODEL%')|

order by FILENAME

PHOT_SYSTEM, HED TYPE, SCENARIO TYPE, VERSIOHN,

: v,

® < 31/10/2008
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Results table

e This Is the response after a query. The
files are downlodable as ASCII table, or
trasform on-the-fly in VOTable.

\ Search Results : 1232 rows
’E‘ File 2 ¥ ‘annlnad |‘JO fnrmt|Data type | Scenario & ¢ ‘Age AV |I ‘Y PR ‘FEIH e, ‘MIH A% | Type & ¢
|07 [wz102y259a62 1600030_c04ae | ASCarg || voTak | | Iso|  cawnonicaL| 03| 01| 259 6| -25| NORMAL
|7 [uz102y259ae2 1600030 _sloan | ASCTerg || voTae | | IS0  canomicaL| 03| 01| 259 6| 25| NORMAL
|1 [wz102y259ae2 1600030 _stim | ASClg || voTak | | IS0|  canonicaL| 03| 01| 259 6| -2 NORMAL
|07 [wz102y25922 1600030_walr | ASCTg || vOTak | | ISo| canowicAL| 03| .01| 259 6| 25| NORMAL
01 [wz102y259202 1600040 _cosae | AsClmgz || vorae | | Iso|  cawonicaL| 04| 01| 259 6| -2 NORMAL
|01 [wz102y259ae2 1600040_sloan | ASCTag || voTae [ | Is0|  canonicaL| 04| o1] 259 -6 25| NORMAL

|

|

|

|

|

[

| 1 [wz102y25922 1600040 _stm ASCTargz || VOTak | | is0|  canonicaL| 04| o1] 289 -6 25| NORMAL

|07 [wz102y259ae2 1600040_walr ASCIagz || VOTak | | Iso| canonicaL| 04| 01| 259 6| -25] NORMAL

n |1 [wz102y259a02_af94 t600030_c04ae ASCTrgz || voTak | | Iso|  cawonicAaL| 03| 01| 259 6| -2 NORMAL
ASCTage || VOTak | | IS0| canowicaL| 03| 01| 259 6| 25| NORMAL

s 7
0 b ’E!w2102v259392 af94 1600030 strm
ASCTmge || VOTak | | IS0|  canonicAL| 04| 01| 259 6| -2 NORMAL
A Trmrer || VOTae | | enl  ranomea | Al nq [ =eg] el e MDAl

. 31/ [uzt02y259a62_afo4 1600040_codze
’F|w71[]?u?"—'.,q,qn') 04 10004 ot
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VOTable

Isochrone by Pietrinferni - Cassisi - Salaris - Castelli 2006 = Standard Model - Alpha-enhanced model & transf. Stroemgren (Castell 2006)
For further information on PARAM(s) and FIELD(s) see: "http://wwiwas.oats inaf it TA2/index php?option=com_wrapper&Itemid=87"
Use this link { wz102v259ae2 af94.t600040 strm xml) to retrieve the plain XML VOTable
(N.B.: clicking on this link will, lilkcely, result in opening the XML tree on vour browser. Use right-click + "Save link as ...", or similar, to download it).
Visualized data is subdivided in 3 main blocks: Stmulation Metadata, Output Fields and Data Table.
Simulation Metadata (back to top
Param Value UCD Description
\Filename wz102y259ae2_af94.t600040_strm | mera.id:mera file | Name of the converted ASCII file
\DataType Isochrone meta.note Type of data simulation
Mi: If: h: d meta.note Heavy elements distribution
Overshooting | F meta.code Overshooting parameter
|MassLoss 0.2 phys.mass.loss mass loss according to the Reimers (1975) law
\PhotSystem Stroemgren meta.note Adopted photomelric system used to translate theoretical simulation
Tipe Normal meta.note Extent of the evolution's simmlation
CodeVersion | 2003 meta.note FRANEC code version used
|RadOpacity | Alexander & Ferguson 1994 meta.note Prescription followed to include the low temperature radiative opacity
Np 2000 meta.number Number of points in the simulation, i.e. rows in the VOTable
[M/H] -.253 phys.abund.Z The metal abundance in the spectroscopic formalism
\Z 0100 phys.abund. Z The mass fraction of the initial heavy elements abundance
Y 259 phys.abund ¥ The mass fraction of the initial helium abundance. Actually calculated as Y = 1.44%(Z-0.
Ldge .0400 time.age Age (in Gyr) of the isochron
CheckDate 04-02-2006 time processing | Expresses data computation for further controls or revisions
Qutpat Fields (back to top)
Field UucD Description
(MMo)in phys.mass; arith.ratio Initial mass, in solar units. of the structure
M/ Mo phys.mass; arith.ratio Mass of the structure
log(L/Lo) phys.luminosity; arith.rvatio Logarithmic himinosity, in solar units, of the structure
logTe phys.temperature.effective Logarithmic value of the effective temperature
| My phot.mag Photometric magnitude
u-b phot.color Caolor index
u_0-b phot.color Color index
By phot.color Color index
ml phot.color Color index
el phot.color Color index
iel_0 phot.color Color index
\H beta phot.color Color index
\hk phot.color Color index
Output Data Table. Number of rows: 2000 (back to top
(MMo)in [ MMo | loglLo) | logTe My | wb [u0b | by [ ml | c [ c10 [ Hbeta
5000000000 4999958383 -131174 3.60944 8.902 2734 2728 788 332 491 485 2502
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L) Bockmarks [ Varie [ ) Vitusl Observatories T TUTOS—Login [ | WebMal * Tomcat - Palartir]

v

L Fefic ‘

S00030_ses_hst. il

= <VOTABLF version="1.1" xsi:noNamespaceSchemaLoc ation="httpfurww woa netsmlVOTablefv] 17>
= <DESCRIPTION=
Isochrone by Pietnnfern - Cassist - Salans - Castelh 2006 = Mon Standard Model - Scaled solar model & transformations for ACS (Castelh 2004)
<DESCRIPTION=
= <RESOURCE>
= <DESCRIPTION=
For firther information on PARAM(z) and FIELDN(s) see: "hitp ffunrwas oats inaf ifTAZfindes: php Topti
</DESCRIPTION=>
+ <PARAM mraysize="*" datatype="char" name="Filename" ucd="meta idmeta fle" wnit="--" value="wz102y2590 t600030_acs_hst"></PARANM=>
+ <PARAM mvaysize=""" datatype="char” name="DataType" ncd="meta note” muit="--" valme="lsochrone"></PARAM>=>
= <PARAM mraysize="*" datatype="char" name="Nuture" ucd="meta.note” wnit="--" value="Scaled Solar">
<DESCRIPTION>Heavy elements dismbution</DESCRIPTION=>
= <VALUES>
<OPTION>Scaled Solar</OPTION>
<OPTION>alfa-enhanced</OPTION>
<VALUES=>
</[PARAM=>
+ <PARAM datatype="beolean” name="Overshooting” ned="meta code” wnit="--" value="T"></PARAN>
+ <PARAM datatype="float” name="MassLoss" ned="phys mass loss" mnit="--" value="0 4*></PARAN>
+ <PARAM mraysize="*" datatype="char" name="PhotSystem" ucd="meta note” unit="--" valne="ACS-H5T ></PARAMI>
+ <PARAM arvavsize=""" datatype="char* name="Type" ucd="meta note” unit="--" value="Mormal"></PARAN>
+ <PARAM aravsize="*" datatype="char* name="CodeVersion” ued="meta note” mnit="--" valne="2007"></PARAM>
+ <PARAM arraysize=""" datatype="char” name="EadOpacity” ncd="meta note” umit="--" value="Ferguson 2005"></PARAM>
+ <PARAM datatype="int" name="1p" ned="meta number" nnit="--" valne="2000"></FARAMN>
+ <PARAM datatype="float" name="[M/H]" ned="phys abund Z* mnit="%]" value="- 253"></PARAM>
= <PARAM datatype="float” name="2" ncd="phys abund Z° unit="%%" valne=".0100">
= <DESCRIPTION=>
The mass fraction of the mitial heavy elements abundance
</DESCRIPTION=>
- <VALUES>
<MIN=0.0001</MIN=
<MAX>0.04</MAX>
</VALUES>
</[PARAM=>
+ <PARAM datatype="float” name="1" ncd="phys. abund ¥" wnit="%" value=" 255> </[PARAM>
+ <PARAM datatype="float” name="Age" ncd="tume age” mnit="Gyr" value=".0300"></PARAM>
+ <PARAM mraysize="*" datatype="char* name="CheckDate" ucd="tme processmng” mut="DD-MM-YYTY" value="16-05-2005"></PARAN>
- <TABLE>
<DESCRIPTION=>COutput Data Table. Mumber of rows: 2000</DESCRIPTION=
+ <FIELD datatype="float” name="{M/Mo)in" ncd="phys mass,anth ratic” wnit="44"></FIELD>
+ <FIELD datatype="float” name="0Mo" ned="phys mass,anth ratic” mmit="%"></FIELD>
+ <FIELD datatype="float” name="log{L/Lo)" ned="phys lummosty,anth ratic” unit="[%]"></FIELD>
= <FIELD datatype="float” name="logTe" ned="phys temperature effective” unit="{K]">
<DESCRIPTION>Loganthmuc walue of the effective temperature</DESCRIPTION=>
<FIELD>
+ <FIELD datatype="float” name="F435W" ucd="phot mag" wmt="mag"></FIELD>
+ <FIELD datatype="float” name="F475W" ncd="phot mag" mit="mag"></FIELD>
+ <FIELD datatype="float" name="F 555W" ned="phot mag" nnit="mag"></FIELD>
+ <FIFLD datatype="loat” name="F606W" ucd="phot mag’ mnit="mag"></FIFLD>
4+ <FIELD datatype="float" name="F£25W" ucd="phot mag" unit="mag"></FIELD>
+ <FIFLD datatype="float" name="F775W" ucd="phot mag" unit="mag"></FIFLD>
+ <FIFLD datatype="float" name="F814W" ucd="phot mag" wnit="mag"></FIFLD>
- <DATA>
= <TABLEDATA>
- <TR>
<TD= 5000000000</TTx=>
<TD> 4999876494 </TD>
<ID>-1.32717</1D>
<TD>3 60453</TD>
<TD=10.272</TD>
<ID>9.769</TD>
<TD>9.055</TD>
<ID>8.597</TD>
<ID>8.229</TD>
<ID>7.499</TD>
<TD>73%92</TD>
<TR>
- <TR>

2Th
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BaSTIl and VO tool

e
The output of BaST]

IS an ASCII file
so the natural tool
to analyze these
data is TOPCAT.

|

We transform it in a
VOTable (or

FITS-Table).

© 311012008

B TopcaT [M[=1E3]
Eile Views Graphics Joins Windows Interop Help

slan| Eulge: WEG@OEM &« % & 0@
rTable List [current Table

6: Test_0050z102y25%aes_afod4
7: 1000z402y303s.nor _strm

Label: ‘1 000z402¢303s.nor_strm
Location: D:UTYO'STELLARwatitrack\1000z402y3035s.nor_strm

Sort Order: @ ljl

Row Subset: [all |~ |

B Scatter Plot
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STILTS for creatlng plots

AGE Extended lsochrones {Z—IZI 01 v=0.2594 [FEIH] -0. E}

n e " {1+ 005Gy

Tt 00 Gyr

STILTS (Mark Taylor, A 1| © o200y
Bristol, UK) is a VO tool o nenon
2T - 1.00 Gyr

that forms the
command-line AT
counterpart of the GUI

2 of T

table analysis tool | |
TOPCAT . =

It will be implemented by g |

M. Molinaro on the BaSTI  z s} 1

Web portal, the result will

k! ]
be as show in the figure. Y
5[ ; .
E l"\l‘.. | -
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.';:\,‘1__
ar ey -
1
& ‘i\ 4
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S3P implementations

A simple access protocol to search stellar evolution files:
S3P (Simple Self-described Service Protocol)

* For searching Tracks:
— INPUT: Mass;
— INPUT: Metallicity;
— OUTPUT:Mass;
— OUTPUT:Metallicity;
— OUTPUT.:....

* For searching Isochrones:
— INPUT: Age;
— INPUT: Metallicity;
— OUTPUT:Age;
— OUTPUT:Metallicity;

(see Carlos Rodrigo talk about S3P and IVOA document Note )

ﬂl"
* Vv
-
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S3P example implementations [

Isochrones:

http://albione.oa-
teramo.inaf.it/PHPmetadata/BaSTIlisochron.php?format=metadata

http://albione.oa-
teramo.inaf.it/PHPmetadata/BaSTIlisochron.php?age=0.003/0.03&meta=0.0/

0.004
http://albione.oa-teramo.inaf.it/PHPmetadata/BaSTIlisochron.php?id=42749

Tracks:

.. - 31/10/2008 IVOA Interop.- Theory, Baltimore

http://albione.oa-
teramo.inaf.it/PHPmetadata/BaSTItrack.php?format=metadata

http://albione.oa-
teramo.inaf.it/PHPmetadata/BaST ltrack.php?mass=0.4/0.7&meta=0.0/0.002
http://albione.oa-teramo.inaf.it/PHPmetadata/BaSTItrack.php?id=42611
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developed by OATeramo

The tools will be s
transformed In web-
se er ces: A Bag of Stellar Tracks and Isochrones...

e Isochrones- tracks
extractor:

e Luminosity function

* Syntetic color —
Magnitude diagrams
(stellar population
synthesis program)

All 1s written in PERL.

This is BaSTI Ver. 4.0.1

last update:
10-01-2008

4
+ 9
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Tool: Isochrone/track extractor

A Bag of Stellar Tracks and Isochrones...

Output Type
o
»

Heavy Elements Mixture
o
]

Color-temperature Transformation
[+ ]
[

Model Type
o
»

Chemical composition
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Synthetic Colour- I\/Iagnltude diagrams

* The BASTI Pepulation Synthesis Program web interface - Mezilla Firefox
Eichier Edtion  AMchage Aler s  Marque-pages Oubls  Aide

§a - up - & D) P [F meprastro enscrennes rbastisnth_pop_va 1
W Gerting Started [ Lstest Headines [ClGeogie [Zarc

i.‘n:

| oo &

[ Rautaur

Ll Grother [ SFP [ cuPs

User Id:

tion of ur
Iljnat‘lu-

Initial Mass Funclion

Search lor variable st ted sot of isc
@

p.- Theory, Baltimore
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VOTable description of the archive [

As C. Gheller present we will investigate if will
be possible describe the micro-archive
content (directory and files) in a xml file
(VOTable) an adopt this as a standard
format to exchange information in an
Interoperable way.

,‘ 31/10/2008 IVOA Interop.- Theory, Baltimore
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The end

You can see my poster at ADASS, Quebec.

Thanks for your attention.

- ,. 31/10/2008 IVOA Interop.- Theory, Baltimore



