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History and prescience 

•  Space asteroseismology 

•  Solar and stellar linewidths 
•  Solar g modes 
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My regular point of view 

In theory, there is no difference between 
theory and prac:ce. 

In prac:ce there is. 
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The legacy of Douglas 
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The birth of asteroseismology 
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JCD's seminal talk 
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Christensen-Dalgaard (1984) 



Lemaire's space mission 
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Lemaire (1984) 



PRISMA Science 

Waves and Physics, Baia della Zaggare 

Appourchaux et al (1992) 

Appourchaux et al (1993) 



PRISMA targets 
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Appourchaux et al (1993) 



How many stars in a cluster ? 
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Appourchaux et al (1992) 
Gough and Novotny (1993)  

For 15 orders 

For 23 orders 

Still key today ! 



Then STARS, Eddington... 

Fridlund et al (1995)  Roxburgh (2002)  

STARS Eddington 
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CoRoT mission (End 2006) 
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A few results for single stars  
from  

current space missions 
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HD49333 Echelle diagramme  
Before CoRoT launch 
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Appourchaux et al (2006) 



HD49333 Echelle diagramme  
A;er CoRoT launch 
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Appourchaux et al (2008) 



Solving of HD49333 syndrome 

•  Use of a Bayesian approach based on mode amplitude 
raEo (Appourchaux et al, 2008; Benomar et al, 2009a,b; 
Gruberbauer et al, 2009; Campante and Handberg, 
2011) 

•  Use of ε vs EffecEve temperature (White et al, 2011) 

•  Use of homologous scaling of the asymptoEc relaEon 
(Bedding and Kjeldsen, 2010; Jarvis et al, 2012) 

Use of theoreEcal prejudices in all cases... 
We are all Bayesian ! 

Waves and Physics, Baia della Zaggare 



Kepler mission (Beg. 2009) 
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An orchestra of stars 
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Chaplin et al (2011) 

Working Group #1 of Kepler  



























Mixed modes / avoided crossing 
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A few results for binary stars 
from  

current space missions 
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Results for solar‐like stars in clusters  
from  

current space missions...to come...with PLATO 
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Sun‐as‐a‐star power spectra (I, v) 
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GOLF (v) 

LOI (I) 



Solar linewidths 
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Gough (1980)  

Balmforth and Gough (1990)  



Solar linewidths 
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Balmforth and Gough (1990)  



Stellar linewidths 
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Houdek et al (1999)  



Stellar linewidths 
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Houdek et al (1993)  



Linewidths with Kepler 
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VIRGO and the g‐mode search 
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The Phoebus endeavour 
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Appourchaux et al (2010)  



The Phoebus endeavour 
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Appourchaux et al (2010)  



g‐mode search: the future? 
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My revisited point of view 

In prac:ce, there are differences between 
prac:ce and theory. 

In theory there are none (or a few...). 

Thank you Douglas ! 
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Convec:on in Astrophysics 
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The Pulsational Stability of a Convective Atmosphere

Douglas O. Gough

Introduction

As a star evolves it may pass through phases where it can

no longer remain in stable quasi-static equilibrium" The instability

arises from the existence of growing oscillatory disturbances (over-

stability) when the conditions inside the star are favourable The

star then begins to pulsate with increasing amplitude; eventually

the structure of the star will be sufficiently changed so that the

pu1sational mode no longer grows, and the star continues to vibrate

with finite amplitude. Recently numerical calculations have been

made to determine when a star is púlsationally unstable to infin-

itesimal radial perturbations (e .g. Baker and Kippenhahn, 1962) but

the results do not agree well with observation. There are two major

reasons why this could be so 0 The first is that equilibrium struc-

ture about which the perturbation analysis was made may not have been

correct, and the second is that convection was disregarded in the

stability analysis, although it was taken into account to compute the

equilibrium model.

It has been observed that in the computed unstable stars which

lie farthest from the observed variable stars, convection plays an

increasingly important role in providing the energy flux in the

equilibrium model, and it seems likely, therefore, that its neglect

in the stability analysis may have led to serious errors. The calcu-
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