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ON THE INTERFREETATION OF §LYRAE AND OTHER
CLOSE BINARIES*

GERARD P. KUIPER

ABSTRACT

In this paper a model for f# Lysae is develaped which attenspts ta account for the consplex photometric
and ,pm_u.,,“.p.c phnmnlnl.\ and which sstent with dy

n the the system are discussed, and the conclusion is reached that the
sponents bave & common envelope (they form a “contact hinary”). In section 2 it is shown that con-
1 binarics with upequal companents are unstable. It is shown that matter streams from A to B as
ong a3 the musses are unequal; that Am and A(Spectrul type) are abnormally large for the mass ratio;
1r.d that a system of currents will be set up (Fig. 4, §). These currents account for the sarellite compo-
nents of spectral lines ohaerved near the primary minimum of 3 Lyrae.

Tf the common envelops atiains. great height and,for if the currents attain large velocities, ejection
af matter from the outer point of B will tnke place. This ejection is considered to supply the source of
the mysterious B spectrum and to cause the asymmerry and Irregularity of the phetometric minimum.
Ejection of another Lype (Lype A), arising in a separated binary composed of one giant and one dwasl
star, is also considered, and its application to peculiar emission stars with compaosite spectrs s stressed.
The theory of both types of ejection based on Jacobi's integral is given in secticn 4. The orbits of cjected
particles dre determined in sections 5-7. Secfion § contain the first-order theory for the vicinity of the
point of efection; Figures 6 and 7 illastrate the reailts. Numerical mlrgmum-\ are peed insections 6 and
7 with Figures 812 showing the orbits obtained. Section 8 to # Lyrae and other stars,
A schematic picture of the gaseous tail in which & Lyrae winda (tseld is given In Figure 13. The effect s
that of a giant pinwheel mlJg one streames. The shadow cast by B on the streamer appears to play an im

rtant role in the spectral features, & it Appears to de-onize the gas. The charge of period in § Lyrae
15 also considered. It appears that both the process of mass transfer from A to B and the ejection from B
would tend to nhomnm pericd. The effect on the period of the pressure at the interface of the com-
ponents is examined in the addendum,
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Sahade’s (1980) mode

After 6500 years

Parameters Initial values of mass transfer Woolf (1965)
M, (Mo) 10 2.04 2.0
M, (Mo) 3.7 11.66 117
log T., 4.08 4.13 4.08
P (days) 344 12.93 12.93
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Sahade (1980)

Abstract

A brief history of i

stars is presented.

A rather fast progress in the understanding of this enigmatic object during the past fifteen years is then

discussed in some detail.

«  The current picture of B Lyr is that it is an eclipsing binary in a stage of mass transfer between the
components.

= The mass-losing star is a B6-8ll object, with a mass of about 3 Mo, which is ﬂlllng (he Roche lobe

and sending material towards its more massive companion at a rate of about 2

This leads to the observed rapid increase of the orbital period at a rate of 19 s per year

The mass-gaining star is as early B star wilh amass of about 13 Mo.

It is completely hidden inside an opaqu disk, jet-like

plane and a light-scattering halo above lhe po\es of the star.

The observed radiation of the disk corresponds to an effective temperature which is much lower than

what would correspond to an early B star.

= The disk shields the radiation of lhe cenlra\ star in the directions along the orbital plane and redistributes
itin the directions perpendicular to it

That is why the mass-losing star appears brighter of the two in the optical region of the spectrum.

At present, rather reliable estimates of all basic properties of the binary and its components are available.

= However, in spite of great progress in understanding the system in recent years, some disagreement
between the existing models and observed phase variations still remains, both for continuum and line

spectrum, which deserves further effort.

of B Lyr, an ion-line binary and one of the first ever discovered Be

to the orbital
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Novae & HCNO breakouts
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