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The internal structure of the rotational polytropes

LUO Xin-rui, YU Cong
(School of Physics and Astronomy, SunYat-Sen University, Zhuhai, Guangdong 519082, China)

Abstract; Polytrope is often used to describe the internal structure of gaseous stars. For a stationary poly-
tropes, the Lane—Emden equation can be obtained by combing the hydrostatic equilibrium equation with the poly-
tropic equation, and the internal structure of the star can be determined approximately by solving the equation. But
for the more general cases, the star is in rotation. Hence the influence of rotation on the outer boundary and inner
structure of the polytrope model is particularly important. This paper firstly substitutes the rotation into the hydrostat-
ic equilibrium equation and combines the polytropic equation to obtain a differential equation that can describe the
internal structure of the star in the case of rotation, and then considers the case of slow rotation, and uses the meth-
od of perturbation expansion and separation of variables to obtain a approximated solution. Finally, the outer bound-
ary, internal density distribution and the relationship of mass and radius of the rotation polytrope are discussed
through the approximated solution.

Key words: polytrope; rotation; internal structure
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Dynamics of a rigid sphere on a rotating annular groove

LEI Jia-rui', HAN Run-ze', WANG Ke-ren’, HUANG Min®, ZHAO Yun-he’, MA Yu-han*
(1. Department of Physics, Beijing Normal University, Beijing 100875, China;
2. Mingzhang Institution of Xindu No.1 High School, Chengdu 610500, China;
3. Capital Normal University High School, Beijing 100048, China;
4. Graduate School of Chinese Academy of Engineering Physics, Beijing 100084, China)

Abstract; In this paper, the dynamics and trajectory of a rigid sphere in an annular groove rotating around a
vertical axis is studied. The rotation and revolution of the sphere are coupled with each other through friction. Theo-
retically, the balance position of the sphere which monotonically increases with the rotating speed of the annular
groove is obtained. And the damped oscillation of the sphere is solved numerically. In addition, an experimental set-
up is built with the help of 3D printing, and a method is proposed for measuring friction coefficient between the arc
surface and the object thereon. The theoretical predictions are quantitatively verified by the experimental results.

Key words: rigid sphere; rotating reference frame; annular groove; friction; dynamic process; IYPT



