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—  0.016 9.9 15.9

ADDITIONAL CONTRAINTS:

1. Are the observed modes unstable? OK
— Non-adiabatic analysis with the code MAD

2. Position in HR diagram within error box? OK

—> A standard stellar model with normal stellar
parameter values matches 3 observed pulsa-

tion modes and satisfies all other observational
constraints.
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— 031 0.0155 7.8 29.6

ADDITIONAL CONTRAINTS:

1. Are the observed modes unstable?
— None of them iIs unstable!

2. Position in HR diagram within error box?

— The standard stellar model that matches the
4 selected pulsation modes doesn’t satisfy the
other observational constraints.

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.16/26



Case Study 2 : Matching 4 Pulsation Modes

X oy Z M/Mq age (My)
— 031 0.0155 7.8 29.6

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.17/26



Case Study 2 : Matching 4 Pulsation Modes

Fe X oy Z M/Mq age (My)
— 031 0.0155 7.8 29.6

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.17/26



Case Study 2 : Matching 4 Pulsation Modes

Fe X oy Z M/Mq age (My)

—> 031 0.0155 7.8 29.6

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.17/26



Case Study 2 : Matching 4 Pulsation Modes

Fe X oy Z M/Mq age (My)

—> 031 0.0155 7.8 29.6

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.17/26



Case Study 2 : Matching 4 Pulsation Modes

Fe X oy Z M/Mq age (My)
— 031 0.0155 7.8 29.6
— 029 0.0165 74 21.0
— 0.26 0.018 7.1 14.4
— 021 0.0115 84 26.6
— 019 00125 8.1 18.9
— 0.16 0.0145 7.8 12.9
— 044 00215 7.1 36.5
— 0.39 0.022 6.8 25.0
— 0.36 0.0235 6.5 16.9

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.17/26



Case Study 2 : Matching 4 Pulsation Modes

solar Fe —e—

4*Fe —e—

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.18/26



Case Study 2 : Matching 4 Pulsation Modes

solar Fe —e—

4*Fe —e—

0.012 0.016 0.018 0.02 0.022 0.024

Meeting of the FNRS Contact Group ASTRONOMIE ET ASTROPHY SIQUE, Planetarium, Brussels, 26/03/2004 — p.18/26



Case Study 2 : Matching 4 Pulsation Modes

ADDITIONAL CONTRAINTS:
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ADDITIONAL CONTRAINTS:
1. Are the observed modes unstable?

Fe=Fep, — X <0.50
X=070 = Fez4Feq

2. Position in HR diagram within/near error box?

Fe=Fep, — X <0.60
X=070 = Fe>4Feq

— An Increase In Fe as well as a decrease In X
help to satisfy both additional constraints
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Conclusions

* We have performed a seismic modelling of the
3 Cep star » Eridani with the Liege evolution
and pulsation codes

* Several standard stellar models can be found
fitting three pulsation modes and satisfying the
other observational constraints

* A massive exploration of the 4D parameter space
reveals that no standard stellar model fits the
four clearly detected pulsation modes and fulfills
all the other observational constraints
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Conclusions

x We calculated additional models fitting the four
pulsation modes for different (X, Fe) sets with

X :10.70, 0.60, 0.50
Fe : Feq, 4Fes, Feg

= An Increase In Fe and/or a decrease Iin X
results in stellar models matching the four
pulsation modes and help to satisfy all the other
observational constraints that are currently
available for v Eri
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Conclusions

x We calculated additional models fitting the four
pulsation modes for different (X, Fe) sets with

X :0.70, 0.60, 0.50

Fe : Feq, 4Fes, Feg

= An Increase In Fe and/or a decrease Iin X
results in stellar models matching the four
pulsation modes and help to satisfy all the other
observational constraints that are currently
available for v Eri

—> The 4th pulsation mode puts
on the acceptable stellar models!
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Future

* A seismic analysis of other 3 Cep stars

—— 12 Lacertae
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Future

* A seismic analysis of other 3 Cep stars

—— 12 Lacertae

* Space missions

— COROT
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