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Figure 3. Evolutionary tracks of primaries of case B-binaries.
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Figure 4. Evolutionary tracks of OB-type accretion stars.
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when at a certain moment during their core hydrogen
burning phase they are subjected to a mass gain process
with mass gain rates of the order of 104 Meyrl Asa
consequence of accretion the star obviously becomes
more massive, the star rejuvenates i.e. the star evolves
towards higher Teff, after accretion and relaxation the
accretion stars can not be distinguished from normal
stars except when they show a runaway character, when
they show pronounced CNO anomalies or when they
show extreme rotation features (OBe character). Since
an accretion star has aquired its present mass not only as
a consequence of sta formation but also as a
consequence of accretion during a previous RLOF
phase, if the number frequency of accretion stars is
significant they may pose problems for the
determination of the IMF. The number frequency
depends on the real IMF, on the unevolved close binary
frequency, on the mass ratio distribution of close
binaries and on the way the RLOF is treated, i.e.
conservative or not. Attempt in order to determine this
number frequency have been made by Vanbeveren
(1988), Meurs and van den Heuvel (1989). In the worst
case but still within observational uncertainty, this
number frequency may be as high as 35 % of the total
star sample within the 10 - 20 Mg range. Accounting
for the fact that 33 % of all OB type stars are non-
evolved OB+OB type close binaries, we are left with 32
% real single stars only within that mass range. The
further evolution of these accretion stars towards the red
is still uncertain (Taam et al. 1978; Bodenheimer and
Taam, 1984). When the OB type accretion star has a CC
and when the orbital energy of the CC star is larger than
the binding energy of the atmosphere of the OB type
star a spiral-in phase of the CC will occur leading to the
removal of the hydrogen rich layers of the OB type star,
i.e. a red supergiant phase will not occur. When
however the binding energy is larger than the orbital
energy the system will enter a common envelope phase,
the OB star atmosphere is not ejected and the CC star is
simply swollowed by the OB type star. How this will
affect the further OB type star evolution towards and
through the RSG phase is not known yet.

3.2. OB type stars with initial mass larger than 30 M.

Stars with initial mass larger than 30-40 M@ may during
their transition from blue to red (during hydrogen shell
burning) encounter a phase where they are dynamically
unstable causing the LBV phenomenon (see Workshop
on 'Luminous Blue Variables', eds. K. Davidson, A.
Moffat and H. Lamers, Kluwer Academic Publishers,
1989). The mass loss rates observed in LBVs are so
large that when they are applied in an evolutionary code
further redwards evolution is stopped and the star never
reaches the A-M SG phase (or remains there only for a
very short time <= 10000 yrs) and evolves directly into

a WR star (see the 60 M track in figure 1).
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4. THE DESCENDANTS OF MASSIVE A-M SG.

4.1. The relation of massive A-M SG and WR stars.

The minimum progenitor mass of WR stars = 20 Mg
although the bulk originates from stars with initial mass
larger than 30Mg (Schild and Maeder, 1984;
Vanbeveren, 1990, 1991). This means that within the
mass range 20-30 Mg, a star may experience an A-M
SG phase and a WR phase. Using the evolutionary
computations of Maeder (1991) about 10-15 % of the
observed A-M SG within 2.5 kpc from the sun fall
within this mass range i.e.

10-15 % of the A-M SG within 2.5 kpc from the
sun may be WR progenitors. This obviously
includes the 'hypergiants'.

Reversing the question we can ask how many of the
observed WR stars have had a A-M SG past. About 35
% of all WR stars are components of short period
binaries. Accounting for the discussion in section 3.a.2.
it is highly unprobable that they have ever been an A-M
SG. For the remaining 65 %, using the evolutionary
computations of single stars of Maeder (1991) and
adopting an IMF + M-2.3, it follows that less than 15 %
of the WR single stars has ever been a yellow and/or red
supergiant. It can thus be concluded that less than 10 %
of the total WR sample is descending from an A-M SG
phase.

4.2. The relation between massive A-M SG and SN
explosions.

All massive stars who still have their hydrogen rich
mantle around the core at the end of their life will
produce a supernova explosion of type II. This should
be the case for all massive single stars with initial mass
between 8(9) Mg and 20 Mg, i.e. the majority of the
massive A-M SG will explode as type II supernova.
Massive single stars with initial mass between 20 Mg
and 30 Mg may lose most of their hydrogen rich
atmosphere while being an A-M SG forming in this way
a WR stars (section 4.a.). Although these stars may still
have a small amount of hydrogen at the end of their life,
their SN lightcurve should definitely be different from a
classical type II. We propose that the A-M SG with
initial mass between 20 Mg and 30 M@ may be
progenitors of type Ib or Ic. We recall that all stars with
initial mass larger than 30 Mg will produce type I (no
hydrogen present) SN explosions. Since all massive
components of close binaries (i.e. with initial mass
larger than 10 M) will end their life as stripped helium
cores due to the RLOF process, also their SN lightcurve
should differ from the classical type II, i.e. hydrogen
should also here be largely deficient. It is obvious then
to realise that among the total sample of SN explosions
of type Ib or Ic only a small fraction may have had a
massive A-M SG past.
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