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Figure 1  (Color online) (a) The variations of tidal torque coefficients
with time in three models M1, M2 and M3; (b) the variations of tidal
torque coefficients versus different metal abundance, evolutionary time,
and stellar mass; (c) the profiles of radiative temperature gradient V.,

adiabatic temperature gradient V,q4, opacity x (cm’/g) and temperature
T (K) in different metallicities at ZAMS.
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Figure2 (Color online) (a) The variations of equatorial velocities with
time in four models; (b) the variations of spin angular momentum with
time in four models.
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Figure3  (Color online) (a) The variations of surface helium with time
in four models; (b) the variations of nitrogen with time in four models.
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Figure 4  (Color online) (a) The variations of fractional mass of con-
vective core with time in four models; (b) the evolution of stars in HR
diagram in four models.
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Figure5 (Color online) (a) The variations of central temperatures with
time in four models; (b) the variations of moment of inertias with time in
four models.
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The effect of tidal torques on the structure and
evolution of rotating stars
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The tide is a very important physical factor which can affect significantly the structure and evolution of stars. Tidal
coefficients in three theoretical models have been explored in this paper. Basing on the equations of angular momentum
transport and chemical elements mixing, we can investigate the effect of tidal coefficients on the structure and mixing of
chemical elements. It is shown that the tidal coefficient is related to stellar masses, metal abundances, and evolutionary
stages. The tidal coefficient £, increases with stellar mass but decreases metal abundance and evolutionary time. The
bigger tidal coefficient is, the higher efficiency of processes which the orbital angular momentum transforms into the
spin angular momentum will be. Furthermore, angular momentum transports efficiently inside the star. Tidal torques can
enhance the helium and nitrogen at the stellar surface and enlarge the convective core which can cause the star to shift
toward high luminosity. Comparing model M1 with M3, we find that rotational mixing induced by tidal torque can reduce
the opacity, and radiative temperature gradient but it can inhibit the hydrodynamic effects of centrifugal force which can
increase the radiative temperature gradient. Therefore, tidally induced rotational mixing can decrease the convective core.
Furthermore, rotational mixing induced by tidal torque can increase both the number density of hydrogen in stellar core
and the efficiency of nuclear reactions. This physical process may increase central temperatures and cause the star to
expand greatly. The star will have a large moment of inertia. It is of significance to investigate the tidal mixing in close
binary systems.
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