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The Belgianparticipants in the COROT experiment
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Belgium

JorisDeRidder

InstituutvoorSterrenkunde,KatholiekeUniversiteitLeuven,Celestijnenlaan200B,B-3001Heverlee,
Belgium

ABSTRACT

We present the Belgian scientists involved in asteroseismologicalwork and more
specificallytheteamsof Li ègeandLeuven.

1. The BelgianAsteroseismologyGroup

The Belgian participationin the COROT experimenthasbeenrecentlyconfirmedand it would be
appropriateto presenttheBelgianastronomersinvolvedin asteroseismologicalwork. C. Aertsalreadydid
suchapresentationfor theCOROT ScientificCouncilin May of thisyear. Sincethen,thesizeof theBelgian
AsteroseismologyGrouphasincreased.Thememberscomefrom differentinstitutesof thecountryandare
listedin Tab. 1.

2. The teamof Li ège

The membersof the Institute of Astrophysics and Geophysicsof Li ège (IAGL) working in
asteroseismologyor in relateddomainsarepresentedin Tab. 2. A. Noelsis theheadof theteam.Sheworks
onstellarevolutionandstabilityandon thedynamicalandchemicalevolution of theglobularclusters.The
next four namesarestaff researchers.P. Magainis workingondynamicalandchemicalevolutionof globular
clusters,spectroscopyof metal-poorstarsandimageprocessing.C. Neuforge is presentlyat Los Alamos
NationalLaboratorywheresheisworkingonstellarevolutionandstabilityandin helio-seismology. Shewill
bebackin Li ègeat theendof thisyear. R. Scuflaireis interestedin stellarevolution andstability. A. Thoul
is workingondynamicalandchemicalevolutionof globularclusters.Thelastfour namesarePhDstudents.
F. Banckenis modellingthe Galaxy, M. Briquet is studyingSlowly PulsatingB Stars,M.-A. Duprethas
written a stellar pulsationcodeand G. Parmentieris working on dynamicaland chemicalevolution of
globularclusters.

Table3 showshow themembersof theLi ègegroupseetheir futureimplicationin thedifferentthemes
of theCOROT experiment.Thenumbersin parenthesesaftereachnamegive thepercentageof time each
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Member Institute

Conny AERTS KatholiekeUniversiteitLeuven
TorbenARENTOFT Vrije UniversiteitBrussel
MarylineBRIQUET Universit́edeLi ège
JanCUYPERS RoyalObservatoryof Belgium
PeterDE CAT KatholiekeUniversiteitLeuven
JorisDE RIDDER KatholiekeUniversiteitLeuven
Marc-AntoineDUPRET Universit́edeLi ège
LaurentEYER KatholiekeUniversiteitLeuven
LarsFREYHAMMER Vrije UniversiteitBrussel
EmmanuelJEHIN Universit́edeLi ège
Martin KNUDSEN Vrije UniversiteitBrussel
KatrienKOLENBERG KatholiekeUniversiteitLeuven
PatriciaLAMPENS RoyalObservatoryof Belgium
PierreMAGAIN Universit́edeLi ège
CorinneNEUFORGE Universit́edeLi ège
ArletteNOELS Universit́edeLi ège
GenevièvePARMENTIER Universit́edeLi ège
TinneREYNIERS KatholiekeUniversiteitLeuven
RichardSCUFLAIRE Universit́edeLi ège
ChrisSTERKEN Vrije UniversiteitBrussel
AnneTHOUL Universit́edeLi ège
KatrienUYTTERHOEVEN KatholiekeUniversiteitLeuven
Christoffel WAELKENS KatholiekeUniversiteitLeuven
BartWILLEMS KatholiekeUniversiteitLeuven

Table1: TheBelgianAsteroseismologyGroup(BAG)

onehopesto dedicateto the theme.The maincontributionsof thegroupwill go to the first threethemes:
excitationandamplitudesof themodes,effectof moderateandfastrotationandconstraintsin termsof stellar
internalstructure.Thegrouphastwo mainprojectsin relationwith theCOROT experiment.Thefirst oneis
relatedto stabilityandexcitationmechanismsin variablestars.At theheartof theproject,thereis thecode
developedby M.-A. Dupretto computenonradial,nonadiabaticpulsationsof stellarmodels. The second
oneis relatedto theuseof nonperturbativemethodsin thecomputationof theeffectsof rotationon stellar
oscillations.M. BriquetandC. Neuforgehave committedthemselvesinto two differentapproaches.These
projectswill bebriefly presentedin othercommunicationsduringthismeeting.Of course,theultimategoal
of bothprojectsis to obtainconstraintsonstellarmodels.Ourstellarevolutioncodeis presentlyundergoing
a seriousupdating.R. Scuflaireis deeplyinvolvedin this task.Hewill receive thehelpof C. Neuforgein a
nearfutureandof thewholeteamfor specificpoints.
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Headof the team: ArletteNOELS
Staff researchers: PierreMAGAIN, CorinneNEUFORGE,RichardSCUFLAIRE,

AnneTHOUL
PhD students: FabriceBANCKEN, MarylineBRIQUET, Marc-AntoineDUPRET,

GenevièvePARMENTIER

Table2: Theteamof Li ège

COROT SWGtheme Project Scientists

Excitationandamplitudes Stellarstability M.-A. Dupret(50)A. Noels(10),
of themodes R. Scuflaire(10)

Effectof moderate nonperturbativemethods M. Briquet(30)M.-A. Dupret(10),
andfastrotation C. Neuforge(20)A. Noels(10)

R. Scuflaire(10)

Constraintsin termsof Updateandmaintenance F. Bancken(10)M.-A. Dupret(10),
stellarinternalstructure of theevolutioncode C. Neuforge(20)A. Noels(10),

R. Scuflaire(30)A. Thoul (10)

Chemicalinhomogeneity Origin of chemical C. Neuforge(10)G. Parmentier(10),
compositionanomalies A. Thoul (10)
anddiffusionphenomena

Dataanalysis Obtainingperiods M. Briquet(30)P. Magain(10)
from thelight curves

Characterization Additionalground-based P. Magain(10)
of thetargets observations

Theestimatedcontributionsof IAGL wouldamountto 320% distributedover9 researchers.

Table3: Implicationof theIAGL teamin thethemesof theSeismologyWorkingGroup
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3. Pulsatingstar research in Leuven

In Leuven,thereis a very activegroupof pulsatingstarresearchers.Theheadanddriving forceof the
groupis Conny Aerts, who is doingresearchon Slowly PulsatingB stars,� Cepheistars,� Dor stars,Be
starsandLBVs.

Currently, shehasfour PhDstudents:PeterDe Cat,JorisDe Ridder, Katrien Kolenberg andKatrien
Uytterhoeven eachof them doing observational research. Tinne Reyniers, a PhD studentof professor
emeritusP. Smeyers,representsthetheoreticaldivision in Leuven.

Peter DeCat:
He is analysingan impressive databaseof high-resolutionhigh signal-to-noisespectroscopicdataof some
carefullyselectedsouthernslowly pulsatingB stars.In additionhealsoanalysestheGenevaandHipparcos
photometryfor eachof his targets. As many reliablefrequenciesaspossiblewill be squeezedout of his
datasets,in a detailedfrequency analysis. Afterwards,the active pulsationmodeswill be identifiedwith
themomentmethodandthemethodof photometricamplitudes.Fromanasteroseismologicalpointof view,
thesestarsarevery interestingbecausethey show g-modeswhich penetratedeepinto the star. The most
promisingtargetsof his datasetwill beselectedfor a very long termmonitoringprojectto disentanglethe
entirefrequency spectrum.

Joris DeRidder:
Heis studyinghow to interpretline profilevariations(lpv) of nonradialpulsatingstars.To doso,hewrotea
computercodetomodeltheselpv’s,whichnotonly includesthevelocityfieldbutalsomoresubtlevariations
like temperatureandintensityvariationsandsurfacedistortions.Themodellingis largelycompletedandis
readyto beappliedto ‘real’ stars. Improving the modeidentificationtechniquesfor ground-baseddatais
anotherprojectof his, in which hecollaborateswith statisticians.Theaim is to find uncertaintyregionsfor
thepulsationalparameters.

Katrien Kolenberg:
She is studying RR Lyrae stars, in particular the prototypeRR Lyrae itself. She analysedthe best
spectroscopicdatasetevermeasuredfor thisstar, whichledto thediscovery, for thefirst time,of afrequency
multiplet in spectroscopicdata. The mainquestionshetries to answeris: wheredoesthe Blazkhoeffect
comefrom? Sheexpectsherdatasetwill beableto makeprogressin distinguishingbetweenthecompeting
‘nonlinearresonance’and‘obliquepulsator’models.

Tinne Reyniers:
Sheis doing a theoreticalstudyof tidal perturbationsof freeoscillationsin componentsof closebinaries.
Thetheoreticalmodellingis largely completed,andwill befirst appliedto polytropicstellarmodels.Once
this is finished,thetheorycanbeappliedto moreadvancedstellarmodelssothatit canbeintroducedin the
battlefieldof ‘real’ observationaldata.
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Katrien Uytterhoeven:
Sheis collecting and analyzinghigh-resolutionspectroscopicaldataof rapid rotating � Cepheistarsin
doubleor multiplesystems.Currently, herfavoritesare � Scorpii, � Scorpiiand � Centauri.After adetailed
frequency analysis,an attemptfor modeidentificationwill be made. Shewill also look in her datafor
possiblepulsationalmotion- orbital motioninteraction.Sheis constructinganoverview of theknowledge
of pulsatingstarsin closebinaries.

We alsomention,of course,the directorof our institute: Christoffel Waelkenswho is still keenly
interestedin pulsatingstarresearch,despitehis overloadeddaily schedule.

I would like to endwith two post-docs,thefirst onebeingLaurent Eyer, a Hipparcosdisciple,who
remainedthe last two yearsasa post-docin our instituteandbecamea little bit Belgian. Currently, his
interestsaremainlyconcentratedon � Doradusstars.BesidesLaurent,Bart Willems graduatedrecentlyin
Leuven.He is specialisedin thestudyof dynamictidesin closebinaries.He hasapost-doctoralpositionin
Milton Keynesbut still closelycollaborateswith theresearchgroupin Leuven.


