
7.9.3 The General Effects of Mass Loss

1. Mass loss peels off the outer layers of a star. The products of nucleosynthesis will be
brought up into higher layers by convective overshooting. Thus when mass loss has
peeled off the original H-rich layers, the products of nuclear burning will be revealed
at the stellar surface. The photospheric abundances will then change drastically.
Examples are Wolf-Rayet (WR) stars which are descended from massive O stars and
show the products of nuclear burning in their winds, and the C-rich atmospheres of
intermediate mass stars on the asymptotic giant branch.

2. All massive stars are over-luminous for their masses. This is because mass loss
is causing the mass of the star to decrease and convective overshooting produces
a larger core and hence an increase in luminosity. The main sequence lifetime is
increased because of the larger size of the core.

3. All stars tend to expand and move to the right in the H-R diagram at the end
of their core H-burning phase. They become red giants and develop a convective
outer envelope. The effect of mass loss can, however, decrease the mass of the H-
rich envelope to below some critical minimum where instead of a convective outer
envelope being formed on expansion, the star contracts into a thin envelope in
radiative equilibrium. This results in a decrease in the stellar radius and a blueward
motion in the HRD.

This effect explains why luminous red supergiants (log L/L� > 5.8 are not observed
in the HRD since the most massive stars (> 60 M�) have lost so much mass during
their main sequence phase, that they cannot sustain a convective outer envelope.
Similarly, intermediate mass stars contract and evolve bluewards because of severe
mass loss in the AGB phase to become the central stars of planetary nebulae.

4. The final end points of stars depend on their masses. Since mass loss reduces the
mass, many more stars become white dwarfs than would be predicted for constant
mass evolution where they would become neutron stars. Observations suggest that
stars with an initial mass ≤ 8M� become white dwarfs so these stars must have
lost ∼ 7M� to prevent them from becoming supernovae.
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