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ABSTRACT 

We have examined the observational data of 60 Algols in order to 
check some theoretical views on mass loss and mass transfer in Algols. 
Not negligible contradictions between some theoretical non-conservative 
attempts and the observational scenario have been emphasized. 

INTRODUCTION 

The evolutionary status of Algols has been qualitatively explained 
in terms of mass exchange, but the agreement between theory and obser­
vations is still poor, since the scenario is complicated by possible 
loss of mass and angular momentum from the binary systems. In this 
study we have touched on some general aspects of mass loss and mass 
transfer in Algols by examining the observational data of 60 Algol-type 
binaries (known as sd or sd-d systems), whose lightcurves have been 
analyzed by means of modern techniques of lightcurve synthesis. More 
specifically, from the total mass, the orbital period, and the mass 
ratio of these Algols, we tried to estimate the original period and 
total mass of each binary, focusing our attention on the conservative 
case (i.e., total mass M and total angular momentum J constant) and on 
the two very different hypotheses of mass and angular momentum loss pro­
posed by Plavec et al. (1973) (PUP) and by Drobyshevski and Reznikov 
(1974) (DR). The PUP approach takes f (=fraction of the mass exchanged, 
which is lost from the system) as a free parameter and is characterized 
by a relatively small ratio (g) between the specific angular momentum 
of the lost matter and that of the original system; g is defined as 
follows: 

207 

M. J. Plavec, D. M. Popper and R. K. Ulrich feds.), Close Binary Stars: Observations and Interpretation, 207-210. 
Copyright © 1980 by the I A U. 

https://doi.org/10.1017/S007418090006486X Published online by Cambridge University Press

https://doi.org/10.1017/S007418090006486X


208 G. GIURICIN ET AL. 

g = ( l - J / J 0 ) ( l - M / M 0 ) ( 1 ) 

where J0 and MQ are the initial values of J and M. The DR approach is 
characterized by intermediate values of f (0.4^f^0.6) and relatively 
high values of g (g=3). 

ORIGINAL PERIODS AND MASSES 

Table 1 lists the parameters used in our computations for each bi­
nary, i.e., the period P (in days), the mass ratio q=Mc/M^ (M^mass of 
the hotter component, Mc=mass of the cooler component) and the masses 
Mh and Mc (in solar units) of each component, as found in the litera­
ture. The data of the double-lined spectrum binaries (starred in Table 
1) have been taken from Batten et al. (1978), except for <$ Lib (see 
Tomkin 1978) and 3 Per (see Tomkin and Lambert 1978). For the remaining 
stars, photometrically determined mass ratios along with estimates of 
the masses have been taken from Cester et al. (1979), Chambliss (1976), 
Mancuso et al. (1977), Mardirossian et al. (1979a), Mardirossian et al. 
(1979b), Mezzetti et al. (1979a), and Mezzetti et al. (1979b). In some 
cases we have evaluated the errors on M^, Mc, and q, by inspecting the 
original published data. 

In the conservative case the original period P0 and total mass MQ 
follow from the formulae: 

MQ=M (2) 

P0=P(q/q0)3(l+q0)6/(l+q)6 (3) 

where q0-l is the original mass ratio. 

Within the framework of the PUP approach it is easy to work out the 
initial values for total mass and period: 

MQ=M(l+qQ)(l+q(1-f))/((1+q)(l+q0(1-f))) (4) 

P0=P(q/q0)3"3f((l+q)/(l+q0))2(l+q0(l-f))8-3f(l+q(l-f))3f-8 (5) 

where f is a free parameter. 

For estimating P0 and M , DR give the following analytical formulae: 

Mo=M((l+l/q0)(l+l/q))((l+1.59/q)(l+1.59/qo))1-02 (6) 
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P 0 = P / e x p ( 4 . 9 2 ( q l / 2 - q y 2 ) + 3 . 5 2 ( q - i / 2 - q - l / 2 ) _ 

- 0 . 1 1 5 ( q - 3 / 2 - q - 3 / 2 ) + 0 . 0 0 2 8 ( q - 5 / 2 _ q - 5 / 2 ) (7) 

DISCUSSION 

Our results may be profitably discussed if one bears in mind Popov's 
(1970) analysis. He found l/3^f^2/3 for the less massive binaries, f=2/3, 
g=3 for systems with M^6M0, f=0.9, g=l. 5 for systems with 6M@^M^12M0. The 
following conclusions can be drawn: (i) The conservative hypothesis can 
not account for the evolutionary scenario of all Algols; (ii) The PUP ap­
proach gives rise to serious problems for M^6M0 and too small g values 
with respect to Popov's, while for M^6M0 it is consistent with Popov's 
analysis; (iii) The DR approach can bring the M^6M systems into a con­
sistent picture, but for M^6M0 the DR g value is greater than that given 
by Popov. 

As regards the type of mass transfer, case A and B seem to predomi­
nate in systems with M^10M@ and M^6M^ respectively; both cases or case 
AB seem to be possible for 6M0^M^1OM0. 
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