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Theoretical Rationale 
With classic models of stars, in which overshooting from convective cores 
is not taken into account, the transition mass, Mtr, separating stars 
which undergo core He^flash from stars which ignite He-burning nonviolen-
tly in a non degenerate core, is set around 2.2 M® (Iben 196?) for Pop I 
chemical composition (X = 0.700, Ζ = 0.020). This value is known however 
to depend on the chemical abundances, being lower at increasing Y and de
creasing Ζ (Wagner 197*+; Sweigart and Gross 1978). However, in recent 
years many independent arguments have indicated that convective overshoo
ting from the central cores may play an important role in stellar evolu-
ion (Bertelli et al 1985). In order to assess the dependence of Mtr on 
overshooting, we have computed evolutionary sequences of 1.*+ M©, 1.5 M® 
and 1.6 M© with chemical composition X = 0.700 and Ζ = 0.020 adopting the 
description of convective overshooting formulated by Bressan et al (1981) 
for their parameter λ == 1/Hp = 1 . As shown in the Τ vs ρ diagram of 
Fig 1, while the tracks of 1. k M© and 1.5 M© stars deeply penetrate into 
the region of high degeneracy and likely undergo core He-flah, the 1.6 M© 
star succeeds in igniting helium in non degenerate conditions. This means 
that the classic value of 2.2 M© for Mtr is now lowered to the mass range 
1.6 t® 1.5 M®. The HR diagram of the 1.4 M®, 1.5 M® and 1.6 M® stars in 
presence of convective overshooting is shown in Fig 2. The region of sta
tionary core He-burning for the 1.6 M® and the extension of the red giant 
branches for the 1.4 M® and 1.5 M® stars are also indicated. 

Observational Counterpart 
The luminosity function of evolved stars of clusters with age in the ran
ge 1 to 2 χ 1 0 yr may constitute a powerful test on the actual value for 
Mtr. In fact, the luminosity function of red stars is expected to sudden
ly change passing from clusters having a turn-off mass lower than Mtr to 
clusters with a turn-off mass greater than this. In the recent study by 
Barbaro and Pigatto ( 1 9 8 4 ) of a large number of old galactic open clusters 
with about solar metallicity, it has been suggested that the above tran
sition should occur at approximately 1.5 M® instead of the classic 2.2 M®. 
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Those authors indicated in convective overshooting during the core H-bur-
ning phase the way out of the above disagreement between standard theory 
and observation. This is strongly supported by the present evolutionary 
computations. In addition to this, since the dependence of Mtr on over
shooting during the core Η-burning phase, is not biased by other uncer
tainties affecting subsequent evolution (neutrino cooling and semicon-
vection and/or overshooting during the core He-burning phase), this fin
ding may be used to infer the mass size of convective cores, hence the 
efficiency of convective overshooting, in real stars. 

A more complete description of the above results will be published else
where (Astron. Astrophys.). 
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Fig 1 Τ vs ρ diagram for 
models with (solid line) 
and without (broken line) 
overshooting 
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Fig 2 The HR diagram for models 
with overshooting 
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