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Days after launch

Q0 Q1
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HAT‐P‐7 
 spectrum
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Evolution models
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Least‐squares fits

Pál et al. (2008) Ammler-von Eif et al. (2009)
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Match of model and observations
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Fit for radius

Pál et al. (2008)
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Ammler-von Eif et al. (2009)
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CHARACTERIZING
Without asteroseismology, some examples:

2) Homogeneous studies of transiting extrasolar planets. IV. 
Thirty systems with space-based light curves

An homogeneous analysis of the public data of 32 
transiting planets.

M* R* ρ* Age Mp Rp

9,3% 7% 13.7% 150% 10.6% 7.1%

Mean errors

Southworth, J., 2011, arXiv:1107.1235 
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CHARACTERIZING: Theoretical studies

Almost all papers focused on solar-like or red 
giant stars (asymptotic stochastic pulsators)

Stello, Kjeldsen & Bedding, 2007
Kjeldsen, Bedding, Christensen-Dalsgaard, 2008

M* R* L* ρ* Age

Without 

 
Asterosismology

10% 20% 40% 70% 
(if coming from 

 

M and R)

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

With 

 
Asteroseismology

5% 2‐3% 10% 1% 5‐10%
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CHARACTERIZING: Theoretical studies

Stello et al., 2009

First massive hare-and-hounds exercise.
Estimate of radii uncertainties <3%

“The uncertainty in the radius determination is mostly dominated by the 
uncertainty in the stellar metallicity, which translates to an uncertainty in 

the stellar mass”.
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CHARACTERIZING: Real cases, no planets

Metcalfe et al., 2010, KIC 
11026764 (off MS)

Chaplin et al., 2010, three Kepler solar-like 
stars
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CHARACTERIZING: Real cases

μ
 

Arae
• 4 planets (RV)
• HARPS observations
• 43 solar-like modes

Pioneer works:
Bazot et al., 2004
Bouchy et al., 2005
Bazot et al., 2005
Soriano & Vauclair, 2008, 2010

Initial aim: disentangling whether 
the observed over-metallicity is 

internal or accreted
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CHARACTERIZING: Real cases

μ
 

Arae
M* Log g R* [Fe/H] Teff

Without 

 
Asteroseismology

4.6% 2.3% 23% 31% 1.7% 

With 

 
Asteroseismology

1.8% 0.1% 4.4% 6.3% 0.9%

Very precise determination Y=0.30±0.01, Age=6.3±0.8 Gyr
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CHARACTERIZING: Real cases

ι
 

Horologii
• 1 planet (RV)
• HARPS observations
• 25 solar-like modes

Works:
Laymand & Vauclair, 2007
Vauclair et al., 2008
Boisse et al., 2011

Initial aim: is this star an evaporated 
member of the Hyades cluster?
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CHARACTERIZING: Real cases

HR 8799
• 4 planets (Imaging)
• Keck observations
• γ

 
Doradus pulsations

Works:
Zerbi et al., 1999
Moya et al., 2010a,b
Wright et al., 2011

Teff (K) 7430±75
Log g (cm s-2) 4.35±0.05

MV 2.98±0.08
R (R

 

) 1.34±0.05
v sin i (km s-1) 37.5±2

f1 1.9791
f2 1.7268
f3 1.6498

Pulsational 
frequencies 

(c/d)
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Conclusión
•

 
Actualmente la astrosismología

 
mejora en 

1-2 órdenes de magnitud los valores de 
los parámetros fundamentales de las 
estrellas

Stay
 

tuned…

•
 

Pero, atención, nadie se explica el por qué
 de esa enorme cantidad de frecuencias 

observadas en los objetos de la MS !!!
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