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Fig. 1 Specific entropy of standard solar model as a function of radius at different ages. The dotted line and the dashed line

represent the bottom position and the top position of the convection zone.
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Fig. 3 Adiabatic specific entropy s,, and ay,r of 1 M, models as a function of age. The dotted line represents the standard

solar model. The dot-dashed line and solid line represent the ECMs calculated using the entropy functions given by Magic et

al.®’! and Tanner et al."?| respectively.
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Fig. 4 Radii of 1 M, models as a function of age. The
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Tanner et al.l'’” respectively. The age of the Sun is 4.57 Gyr.
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Fig. 8 Lithium abundances of models with different masses as a function of age. The left, middle, and right panels correspond

to models with masses 0.85, 1.00, and 1.10 M, respectively.
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Fig. 9 Top panels: radius of base of the convective zone for models with different masses as a function of age. Bottom panels:

temperature of base of the convective zone for models with different masses as a function of age.
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The Effects of Entropy-calibration Mixing Length Parameter on
Structure, Evolution, and Lithium Abundance of Stars

LI Zheng-yang YANG Wu-ming LIU Zhong-yang
(School of Physics and Astronomy, Beijing Normal University, Beijing 100875)

AsstracT In traditional stellar evolution studies, the mixing-length parameter oy r is usually set as
a fixed value. However, many studies have found that ay;r should not be constant. The mixing-length
parameter ayr can affect the adiabatic entropy of models, and the three-dimensional radiative
hydrodynamic simulations can provide the value of adiabatic entropy. Therefore, the simulated
adiabatic entropy can be used to calibrate ayur. Using two simulated entropy-calibrated models, the
variation of ayr with stellar mass and age is investigated. Compared to the standard model, the
entropy-calibrated model exhibits a larger radius and lower effective temperature in the early main
sequence, whereas the opposite is true in the late main sequence. Consequently, the evolutionary tracks
of the entropy-calibrated model differ significantly from those of the standard model. The
computational results further reveal that one of the entropy functions is not applicable to the pre-main
sequence phase, as it leads to excessive depletion of lithium that is inconsistent with observational data.
In contrast, although the other entropy function is more complex, it is applicable to the pre-main
sequence phase.

Key words stars: evolution, stars: fundamental parameters, stars: interiors, stars: low-mass
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