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Abstract

We presentherecentandforthcomingevolutionsperformedn connectionwith their interfacingwith the Virtual Obsenratory, of the modellingtools (modelof the Galaxy)anddatabasegdoublestar
database] NO orbital databasephotometricdatabasdor KuiperBelt Objectsand Centaursidevelopedat Obsenatoirede Besanc,on After sketchingthe scientificobjectvesof thesedacilities, we

describan particulartheimplementatiorof VO standardseindthe useof someVO toolspurposely

Galactic Model of Stellar Population Synthesis

Themodelhasbeendevelopedby a numberof peoplesincethe’80s (M. Crez, A. Robin,O. Bienayng,
M. Haywood, C. Reyle, S. Picaud,M. SchultheisB. Debray S. Derriere,etal.). It aimsat producing
realistic simulationsof the stellar contentin a given direction of obsenrations, basedon a formation
scenarioand a populationsynthesisnodel of the Galaxy (seedetaileddescriptionsn Bienayne et al
1987,Haywoodetal, 1996,Robinetal, 2003).

A webinterfacehasbeenprovidedin 1996which allows the userto performits own simulations.How-
everthesourcecodeis notavailableonline.

In 2006a new versionhasbeenreleaseddescribedn Robinetal, 2003)which extendsthe simulations
towardsthe nearinfraredandgiveslargely improved simulationsncludingin the bulgeregion.
Thecapabilityof thesimulatoris to provide theuserwith thestellarcontentof aregion of thesky, includ-
INng intrinsic parametersf the stars(absoluteanagnitude effective temperaturegravity, metallicity, age)
cornvertedto obsenables Jlike photometryin differentphotometricsystemgJohnson-Cousind/legacam
systemugriz), stellarmotions(propermotions,radialvelocity), distancegxtinction ontheline of sight.
The simulationis doneusingselectionbiasdefinedby the user(selectionon spectraltype, luminosity
class,age,population,intenals of magnitude ntenals of colours). Theseselectionsare appliedafter
propererrorsare computedfor eachobsenables(photometry propermotions,radial velocity). Errors
arealsodefinedby the userasgaussiansvith standarddeviation dependingpnthe magnitudeof the star
The outputof the simulatorareeitherin the form of a catalogueof simulatedstars(which shouldstatis-
tically be conformto whatis expectedin anobsered catalogue)or tablesshaving the distribution in
parametershoserby theuser(magnitudecolours,etc...)

Thesimulatorcanbefoundatwww. obs- besancon. fr/ nodel .

Userinputsandoutputsof the simulator

Inputs Output

Directionof obsenration(l,b) or (a, 0) Catalogueof stars

Areaonthesky (sq.deg.) or

Maximal distance Tablesof distribution
Extinctionmodel In apparenmagnitudegcolours,etc...
Error model Format:

Selectionsn apparenmagnitudecolours,... asciitext

Selectionsn absoluteamagnitude SpT, LC, age,population or VOTable

A new versionof themodelwill beavailablethis summemwhichincludes:
e Simulationan Megacam-Wrcamcombinedphotometricsystems
e Simulationan SDSSphotometricsystem
e New extinction modelfor thegalacticplane(—90 < [ < 90, —10 < b < 10)
e Simpleruseraccessvith parametersransmittedn the URL
¢ Direct outputto the screenjnsteadof ftp, for fastsimulations
e Outputin VOTableformat

As anexampleof modelreliability figure 1 shavs the comparisorbetweerthe numberof starsobsened
In the 2MASS catalogueas a function of longitudeand latitude up to the limit of completenessf the
cataloguewith modelpredictionsin similar conditions. The modelpresentedn this figure includesa
new 3D extinction model(Marshalletal., 2006).

Besanon Double and Multiple Star Database

Sincel995,adatabasenemging all catagoriesof doubleandmultiple starshasbeendevelopedat Obser
vatoirede Besanam. A first stepconsistediogetherwith the implementatiorof the computingstructure
of the databasean incorporatingthe large catalogue®f binary starsaswell assettingup thefirst query
modesof the databasetelying mainly on staridentifiers,specificto catalogues.Recentdevelopments
focusedon othermodesof dataquerymodesof data,aswell ason processinghon-numericatlata,such
as CCD imageswith differentphotometricfilters. New query modesof the databaseare donein this
casefrom intrisic dataof stellarsystemswhich vary asa function of the binarity type. For visual bi-
naries,it becomedhis possibleto find stellar couplesaccordingto a combinationof four parameters:
angularseparationmagnitudedifferenceand spectraltype of component@and/orthe magnitudeof the
main component.lt is alsopossibleto get samplesof visual binariesaccordingto right ascensiorand
declination. A similar processs implementedor eclipsingbinarieswhich canbe queriedagainstthe
following parametersthe periodof the luminosity variation,magnitudeat the maximumof luminosity,
spectratype andphotometricclassificatiortypes(EA, Eb or EW) andKopal's (detachedsemi-detached
or contact).

Thereimplementatiof the databasenderthefree DBMS PostgreSQLotherwisenow widely usedin
astronomicaldatabasedjasbeenstarted. It aimsboth at upgradingthe possibilitiesof querieson data
andeasdaheproces®f theforeseersetupof a mirror of the databasattheInstituteof Astronomyof the
Russiamcamedyof Sciencespntheotherhand,it will easeéheprocesof implementatiorof someVO
standardsuchasthe VO querylanguageADQL.

A work hasbeenrecentlystartedin collaborationwith the Sternbeg Astronomicallnstitutein Moscawv
aboutUCDs for binary stars; basedon the review of available cataloguef binary stars,it aimsin
particularatdeterminingmissingUCDsin thepresentV OA vocahlulary, which areusefulto characterize
binarystardata.

Dynamicsof small bodiesof the Outer Solar System

Theimplicationof thisresearchopicin the Virtual Obsenatory concernswo projects:

e Data base: The aim of this projectis to make availablethe first anduniguenon biaseddatabaseof
orbital elementf smallbodiesof the OuterSolarSystem.It will containall the objectsdiscoreredin
the the framework of CFHTLS-VW. Apart from astrometrianeasurementf positions,the database
will containthe circumstancesf thediscovery aswell astheefficiency of thediscovery. We will also
addathelog of follow-up attemptf theseobjects whetherthey weresuccessfubr not (indicatingthe
mostprobablereasons) Whenthe astrometricablataallow it, we will alsoprovide orbital elements,
ephemerianda dynmicalclassification.Besidesthis purely descriptve part, the databasecanalso
provide predictionsof of positionsfor a setof selectedbjects.This secondstepmakesour database
anoperationatool for follow-up obserationsandalsofor comparisonsvith the Minor PlanetCenter
databaséor searchn archves.

The database of astrometric data Is already available on Iline at URL
wWww. obs- besancon. fr/ TNOdb. It contains all the data concerning objects discovered
duringthefirst 2 yearsof CFHTLS-VW, aswell asdatafrom the pre-suney.

e Simulator: The aim of this serviceis to allow to testformationand evolution modelsof the Outer
Solar System. Theoreticianawill be ableto proposea modelof the Kuiper belt andto comparethe
distribution of objectswhich would be obsered in sucha modelto actuallyobsered objectsin the
framanork of th CFHTLS suney (link with the databaselescribedabore). At the moment the simu-
lation programis written andworks correctly A key elementof the simulatoris the knowledgeof the
whole setof the surney tamgetobsenationsandthe efficiency of the discovery of eachtargetobsena-
tion asa function of the magnitudeof the objectandof its shifting rateon the sky background.This
efficiengy functionhasbeendeterminedor thewhole setof targetsof CFHTLS obsenationsin 2003.
This serviceshouldbe madeavailableon line duringyear2007.

Figure 3 Figure3 shavs anexampleof possiblemodellingusingthe simulator Bacldotsrepresenthe
objectsof themodel(50%in theclassicabelt,40%in thedispersedlisk,4%in the 3:2resonancd%
In the2:1resonancand2% in a cold distantdisk. Greendotsrepresenthe objectswhich would have
beenseenby the surwey if the modelwasa correctrepresentationf reality (from the simulator),and
reddotsrepresentheobjectsdiscoseredduringthefirst yearof the CFHTLS-VW suney.

Photometric databasefor Kuiper belt objectsand Centaurs

This databasa@imsat centralizingall photometricobsenationsof Kuiperbelt objectsand Centaurs.lIt
mustallow to getthesedatain a standardizedavay, directly usableby a computercode,with userchosen
parametergapparent/absolutemagnitudesMJD correctedor not from the light pathtime, phaseangles
givenor not,...). Thesedataarepresentlyscatterecdcrossa greatnumberof scientificpublicationgeven
sompetimesot publishedn detail)andareoftenpresentedinderdifferentformswhich makestheir use
difficult andinconvenient.

Presentstatus

The data base Is freely accessible on the site of Obseratoire de Besanon

(Wwv. obs- besancon. fr/ bdp) since beginning of August 2005. Presently it contains ex-

actly 2493 photometricdatafor atotal of 33 differentobject(asof June22, 2006). The databaseoffers
thepossibilityto obtainthesedataunderdifferentformats(seethe queryform in figure4 andfigure5 for

anideaof the outputof theresults.This databaseas built onthe PHP/MySQLcouple.

Initially, differentforms were available on line to transferalsoone’s own data(underthe control of a

moderator).Experiencenashowever shavn thatthereexistedsucha greatdiversity in the waysto store
photometricdataandthat it wasconsequentlyery difficult to be ableto take all of theminto account
In anautomaticwebform. This is why this partof the databasehasfinally beenrecentlyreplacedoy a

simpleHTML pagegiving the coordinate®f its manageto sendthe databy electronicmail.

Figure 4 Figure 5

Developmentprojects

By theendof year2006,it is foreseen:

¢ () amoresophisticatednterfaceallowing to choosedata,not only for a given obectbut for a whole
rangeof objectscorrespondingo certaincriteria(apparenmagnitudeor instance),

e (1) to enteragreatnumberof datain thedatabasan reviewing all publishedarticlesandin contacting
possiblytheauthorgwork alreadystarted)

In thelongerterm,threeotherimprovementsareplanned:

e (1) “direct” analysistools (periodogrammegraphicalvisualisation,,..

e (1) anoutputof thedatain VO format,

e (1) maybeaninterconnectiorwith theIMCCE databasegprovidedephemeridfor theseobjects.



