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A Polytropic Model of Rapidly Rotating « Eri

KONG Da-li', WANG Tao?, KOU Da-zhi>, LIU Min**

(1. Department of Mathematics, University of Exeter, Exeter EX4 4QF, UK; 2. Shanghai Supercomputing Center,
Shanghai 201203, China; 3. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030,
China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: We present a three-dimensional numerical method for calculating the non-spherical shape
and internal structure of a model of a rapidly rotating gaseous body with a polytropic index unity.
The calculation is based on a finite element method and accounts for the full effects of rotation.
We apply it to a model of a rapidly rotating, highly flattened star (@ Eridani). The distributions of
density and pressure are determined via a hybrid inverse approach by adjusting a priori unknown
coeflicient in the equation of state (EOS) until the model mass matches the observed mass of the
star. The numerical method, implemented as a 3D finite element scheme, relies on massively parallel
computing facilities. On the Dawning 5000A machine in Shanghai Supercomputer Center (SSC),
we utilized typically 1024 cores to carry out our calculations effectively. The model and numerical
method are both ready to be generalized to include various physical features and processes such as

differential rotation, tidal effects and more realistic EOS of gaseous configurations.

Key words: parallel computing; finite element method; polytrope; rapidly rotating star; « Eri



	1 引 言
	2 力学模型
	2.1 气体状态方程和静力学平衡方程
	2.2 自由等势面条件
	2.3 质量拟合条件

	3 数值方法与结果
	3.1 两次迭代定解过程
	3.2 并行计算技术
	3.3 数值结果

	4 总结和展望

