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of that assumption. We will return to this in section 4. 
a] For a more massive (hence more luminous) primary we may reasonably 
expect that its mass loss rate is higher than the N value of the com
panion. The mass ratio increases therefore with time and approaches 
unity. 
b) Assuming a spherically symmetric stellar wind, the angular momentum 
loss can be described by a Jeans like mode (Huang, S.S., 1963], In that 
case the period of the system increases. For this reason, the probabi
lity for the occurrence of a case B (Roche lobe overflow appears during 
the hydrogen shell burning phase) increases if stellar wind mass loss 
is included. 

3. THE ROCHE LOBE OVERFLOW PHASE 

In view of the foregoing remark we considered only case B 
systems. We computed different cases for the mass and angular momentum 
loss (Am and AH) from the system during the Roche lobe overflow. It 
turns out that the final mass and luminosity of the primary are largely 
independent from the choice of Am and AH. The reason is that the moment 
of He ignition is almost independent from the behaviour of the expan
ding envelope. However, as the formation of the He core depends on the 
total mass loss by stellar wind, we get different results for different 
stellar wind losses. The relation between initial and final masses can 
be seen in Figure 1. 

100 

M1e 

60 

20 

N = 0 

/ ^ N»100 

/ yS ^ N=3O0 

^ N = 500 

C_ I i l i 1 ». 

20 60 100 

Figure 1a. The mass of the primary at the end of the core H burning 
phase (N^g) as a function of ZAflS mass (N̂ j_) for different stellar wind 
cases. 
Figure 1b. Remnant primary mass after lobe overflow (M^j as a function 
of N̂ ig for various preceding stellar wind cases. 
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10 15 20 25 30 M(M0) 35 

F i g u r e 2 . 
The N(H)/N(He) ratio as a function of the mass at the end of core 
Hydrogen burning; the locations of 5 massive X-ray binaries are indi
cated. 
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Garmany: I may have missed this in your talk, but can 
you say something about the time scale for the mass loss and 
then for the Roche lobe overflow relative to the time spent 
on the main sequence and post main sequence? 

Vanbeveren : Roughly one can say that the hydrogen shell 
burning stage (the post hydrogen core burning stage) is a 
factor 10 smaller in time than the core hydrogen burning life
time while the Roche overflow lifetime is approximately a 
factor 10 smaller than the lifetime of the hydrogen shell 
burni ng phase. 

Henrichs; What are the reasons for 
value of N during the whole evolution? 
to infer N as a function of (L, log T 
mass loss rates? 

assuming a constant 
Is it not preferable 

eff) from the observed 

Va nbeveren: From the observations it is not clear whether 
or not N is constant. Following the Barlow and Cohen values, 
N should be constant. In any case, if we take a constant 
value of N, this must be considered as an average value over 
the whole main sequence. On the other hand, using different 
functions for N will not change the general conclusions of 
our calculations. Our purpose was to compare our results 
with the results without a stellar wind and this comparison 
is independent of the choice of the mass loss rate function. 
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