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Fig. 1. The coordinate system used in the binary sys-
tem. The origin lies at the centre of mass of the pri-
mary star, the positive z-axis points from the center of
mass of the primary star to the centre of the mass of the
secondary star, while the z-axis is perpendicular to the
orbital plane, and is parallel to the donor’s spin angular
velocity, the y-axis lies on the orbital plane. The pri-
mary star M has the spin angular velocity of 21, while
the secondary star M has the spin angular velocity of
§25. The distance between two components is R and the

point P is located at the position (r, ¢, 6).
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Table 1. Comparison of the theoretical results and observational data.
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Fig. 2. (color online) The variation of the distorted

parameter 1; versus the radius ro in the primary star.
ro is the mean radius of the distorted star, n; is defined
by the logarithmic derivative of the spheric harmonics
function and can be derived from the Radau’s equa-
tion. n2 value reflects the combined effects of rotation
and tides, and n3 and n4 values that obviously relate

to the higher order terms of tidal potential.
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Fig. 3. (color online) The distribution of the effective gravitational acceleration at surface of the primary

star. ¢ represents longitude angle, 6 represents latitude angle, z denotes the quantity gegs. (a) The effective

gravitational acceleration at the surface of the primary star in non-distorted Roche model, the age is 6.20 Myr;

(b) the effective gravitational acceleration in our distortion model, the age is 6.20 Myr; (c) the quantity has

the same meaning as the panel (a), however, the age is 575 yr; (d) the quantity has the same meaning as

the panel (b), however, the age is 575 yr.
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Abstract

Rotation and tide are two important factors which have an influence on the stellar structure and evolution. They
cannot be neglected. According to the observation data of the massive binary system V478 Cyg, we test the theoretical
model including the deformation which is induced by rotation and tide (our model). We compare our model with
Kahler-Eggleton (KE) model, and the distorted model is more consistent with observations than the traditional model
(KE model). Besides, it is found that great deformation occurs in the outer envelope, where its density is lower than
the mean density. Rotation and tide can cause the gravity at the two polar points to increase and the gravity in the
equatorial plane to decrease. Therefore, the radiative flux, which depends on the local effective gravity, is not constant on
the equipotentials any more. The poles which become hotter, experience a high mass loss than the equator, which becomes
cooler. Furthermore, the two components in our model have bigger radii, equatorial velocities and central compactness
and low H-energy production rate. The bigger mean radius of the distorted star produces a smaller temperature gradient
inside the star, resulting in a lower energy transport. The lower energy generation rate inside the distorted model will
widen the main sequence and increase the stellar lifetime. Stellar temperature and luminosity of the distorted model are
shifted toward lower value. The tidal distortion inside the secondary star plays a most important role in the rate of the
apsidal motion because of lower compactness. The apsidal motion derived from rotation is larger than the one derived

from the general relativity.
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