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On the post main sequence expansion of low mass stars
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The expansion is caused by an intermediate non-degenerate
layer of large extension (but of very small mass content) just
below the interface. It shifts the envelope to larger distances
from the center and thus reduces the gravitational pull on it due
to the highly contracted part of the core. Without this layer the
thermal forces of the envelope — determined by the hydrogen
burning temperatures at the interface — would be much too small
to balance gravity. Such a loosely bound envelope extends to -
the large radii in question. Hence, the model suggests the fixed
temperature required by hydrogen burning to be the ultimate
reason for the post main sequence expansion.

Abstract. The post main sequence expansion of stars is investi-
gated by means of a simple composite configuration: an isother-
mal He-core (allowing for non-relativistic electron degeneracy)
is surrounded by a H-envelope of constant density (polytrope
n = 0). Solving the equations of hydrostatic equilibrium for
fixed values of total mass and temperature at the interface a one
dimensional sequence of models is obtained with the mass of
the core as parameter. As soon as the main part of the core be--
comes fully degenerate, the model stars expand rapidly. This
behaviour is in good agreement with that of models obtained by

numerical simulations.
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On the post main sequence expansion of stars
with contracting helium cores
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Abstract. The post main sequence expansion of a 5 Mg-star is investigated by means of a simple composite con-
figuration: a contracting He-core of Schoenberg-Chandrasekhar mass surrounded by an H-envelope of polytropic
index n = 3. While the structure of the envelope is immediately obtained by solving the equations of hydrostatic
equilibrium, the core requires some further simplification: if the actual non-local gravitational energy release due
to contraction is replaced by its constant core-average, the equation of radiative energy transport may be easily
integrated. Thus an explicit relation between pressure and temperature is obtained and the equations of hydro-
static equilibrium may be solved. Specifying M, Meore and Tp (the temperature of the H-burning shell-source at
the interface), a sequence of models follows with Leore, the gravitational energy released from the core per second,
and hence with ¢, the contraction time, as the parameter. The resulting simple models show very rapid expansion,
a consequence of the thermostatic action of the shell-source. Its fixed temperature prevents the shell-source from
participating in the contraction of the core — thus causing the outer parts of the core and hence the adjoining en-
velope to decrease in density. Accordingly, the envelope must expand. This consequence of a fixed temperature Tp
is clearly demonstrated by the distributions of the specific internal and gravitational energies. This characteristic
behaviour is also found in stellar models obtained by elaborate numerical simulations.

Key words. stars: Hertzsprung-Russell diagram — stars’ interiors — stars: evolution



