


By increasing the initial mass 
of stars, the mean density of 
the stars decreases, and 
bound-free and free-free 
opacities that depend 
explicitly on density start 
losing their importance.
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Exemple: Etoiles riches en hélium

Chantereau et al. 2015

Theoretical isochrones at 13 Gyr for different 
initial helium mass fractions Y ini from 0.248 up 
to 0.7 (labels) and abundances of other elements 
varying accordingly. The color code represents the 
current stellar mass (in M ⊙ ) at 13 Gyr.

When the initial helium content is higher, the 
opacity due to Thomson scattering is reduced in 
the stellar interior, and the nuclear burning 
luminosity increases during the main sequence 
because of the greater mean molecular weight. 
Consequently, the evolution tracks are shifted 
towards higher luminosities and effective 
temperatures, and the main sequence lifetime is 
significantly shortened as shown 
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Evolution from the zero-age main sequence to the RGB tip 



Modèle dʼatmosphère du Soleil (Kurucz 1979)Model of the Sun(Kurucz 1979)



Model of a super giant star (Kurucz 1979)
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