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An Observational Study of Algol-Type Binary System
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The Algol-Type binary systems are a subtype of binary systems. Their unique semi-
detached structure leads to have abundant physical phenomena, including the dramatically
distorted donor star, strong magnetic activities, various ways of mass transfer, the evolution
stage quite different from that of single stars, and specific formation tracks. In this paper,
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we introduce the fundamental physics of light curves, as well as the models or programs used
in the past. We show the influence of different parameters on the light curves, including
the inclination, temperature, abundance, surface gravity, the third light, radius, orbital
eccentricity, and the argument of periastron. Based on the current catalog of Algols, we
investigate their statistic characteristics. We observe three Algols and analyze the data in
detail. The results are as follows:

(1) Our statistical analyses of Algols support the previous suggestion that most of the
detached component stars are main sequence stars. The distribution of the mass ratio agrees
to our calculated critical value of the mass ratio for Algols. We suggest that there could be
a lower limit of the radius ratio. We also show that there are good correlations among the
temperature, luminosity, radius, and the mass of the component stars.

(2) The binary FG Gem is observed, and the data are analyzed. Based on the solu-
tions of large combinations of the temperature and luminosity, we use a new age-comparing
method to show that the FG Gem is a semi-detached system, and a new temperature-
searching method to get a better estimate of the temperature of the detached component
star. We suggest that a combination of the intermittent mass flow and the continuous
magnetic braking can explain its orbital period change.

(3) Taking the VV Vir as an example, we discuss some properties of the mass flow
in a semi-detached binary. Some of them can reflect the common characteristics of the
mass flows in the Algol systems, e.g., the radius of the mass flow is very small, so is its
impact spot. If the mass transfer rate is high, the energy transfer rate can be comparable
to the intrinsic luminosity of the detached component star. The position of the impact spot
can be determined by the orbital period, mass ratio, and the dimensionless potential. The
temperature of the impact spot is very high, and it can be directly reflected by the humps
on the light curves.

(4) We discover a rare Algol binary V753 Mon, which is just in the process of mass ratio
inversion. The mass ratio of this binary is very close to one, and the key evolutional stage
provides an important observational source for the theoretical studies of binary evolution.

(5) We introduce the light curve models and the related physical factors, including
the shape of the orbit, the shape of the stars, gravity brightening, atmosphere model, limb
darkening, reflection effect, eclipse effect, the third body and its third light, dark spots and
magnetic effect, hot spots, asteroseismology, atmospheric eclipse, and circumstellar matter.
The light curve analysis programs are presented. We analyze the parameters and show the
relevant results, including the orbital inclination, surface temperature, metal abundance,
gravity acceleration, the third light, stellar radius (expressed by the surface potential), the
eccentricity of the orbit, and anomaly.



