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Observed frequency spectrum

1 HandlerG., etal., 2004,MNRAS, 347,452 2 AertsC.,etal., 2004,MNRAS, 347,463
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Case Study 1 : Matching 3 PulsationModes
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1. Are theobservedmodesunstable?
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1 DupretM.-A., 2002,A&A, 234,262
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Position in HR diagram
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Case Study 1 : Matching 3 PulsationModes

X � ov Z M/M� age(My)

0.70 0.0 0.016 9.9 15.9=)

ADDITIONAL CONTRAINTS:

1. Are theobservedmodesunstable?
→ Non-adiabaticanalysiswith thecodeMAD

OK

2. Positionin HR diagramwithin errorbox?
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Case Study 1 : Matching 3 PulsationModes

X � ov Z M/M� age(My)

0.70 0.0 0.016 9.9 15.9=)

ADDITIONAL CONTRAINTS:

1. Are theobservedmodesunstable?
→ Non-adiabaticanalysiswith thecodeMAD

OK

2. Positionin HR diagramwithin errorbox? OK

=) A standardstellar model with normal stellar
parametervaluesmatches3 observed pulsa-
tion modesandsatis�esall otherobservational
constraints.
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Position in HR diagram
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X � ov Z M/M� age(My)

0.70 0.31 0.0155 7.8 29.6=)

ADDITIONAL CONTRAINTS:

1. Are theobservedmodesunstable?
→ Noneof themis unstable!

NO

2. Positionin HR diagramwithin errorbox? NO

=) The standardstellar model that matchesthe
4 selectedpulsationmodesdoesn't satisfythe
otherobservationalconstraints.
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Case Study 2 : Matching 4 PulsationModes
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X � ov Z M/M� age(My)
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Case Study 2 : Matching 4 PulsationModes
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ADDITIONAL CONTRAINTS:

1. Are theobservedmodesunstable?
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Position in HR diagram
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X = 0.70 =⇒ Fe& 4 Fe�

2. Positionin HR diagramwithin/nearerrorbox?
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Fe= Fe� =⇒ X < 0.60
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Case Study 2 : Matching 4 PulsationModes

ADDITIONAL CONTRAINTS:

1. Are theobservedmodesunstable?

Fe= Fe� =⇒ X < 0.50

X = 0.70 =⇒ Fe& 4 Fe�

2. Positionin HR diagramwithin/nearerrorbox?

Fe= Fe� =⇒ X < 0.60

X = 0.70 =⇒ Fe> 4 Fe�

=) An increasein Fe aswell asa decreasein X
helpto satisfybothadditionalconstraints
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Conclusions

? Wehave performeda seismicmodelling of the
� Cepstar� Eridani with theLiègeevolution
andpulsationcodes

? Severalstandardstellarmodelscanbefound
�tting threepulsationmodesandsatisfyingthe
otherobservationalconstraints

? A massive explorationof the4D parameterspace
revealsthatno standard stellar model �ts the
four clearlydetectedpulsationmodesandful�lls
all theotherobservational constraints
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Conclusions

? Wecalculatedadditionalmodels�tting thefour
pulsationmodesfor different(X, Fe)setswith

X : 0.70, 0.60, 0.50

Fe: Fe�, 4Fe�, 1
4 Fe�

? An increasein Feand/or a decreasein X
resultsin stellarmodelsmatchingthefour
pulsationmodesandhelpto satisfyall theother
observationalconstraintsthatarecurrently
availablefor � Eri
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Conclusions

? Wecalculatedadditionalmodels�tting thefour
pulsationmodesfor different(X, Fe)setswith

X : 0.70, 0.60, 0.50

Fe: Fe�, 4Fe�, 1
4 Fe�

? An increasein Feand/or a decreasein X
resultsin stellarmodelsmatchingthefour
pulsationmodesandhelpto satisfyall theother
observationalconstraintsthatarecurrently
availablefor � Eri

=) The 4th pulsation mode puts much stronger
limits on theacceptablestellarmodels!
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Future

? A seismicanalysisof other� Cepstars

� ! 12Lacertae
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Future

? A seismicanalysisof other� Cepstars

� ! 12Lacertae

? Spacemissions

� ! COROT
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A detailed SeismicModelling

of theBetaCepheistar Nu Eri

M. Ausseloos R. Scu�aire A. Thoul C. Aerts
(KULeuven) (ULg) (ULg) (KULeuven)

Work performedwithin theBelgianAsteroseismologyGroup
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