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Abstract Under the assumption that the Earth is a triaxial rigid body which is rotating freely in the Euclidian
space, the elliptic integral solution of the Euler dynamic equation is provided, and then the numerical solutions of
the Euler dynamic as well as kinetic equation are realized. The calculated results show that, besides the self-rota-
tion of the Earth with the period about 24 h and the free Euler precession with the period 305 d, there exists a free
nutation with the period about 305 d. In addition, the three Eulerian angular velocities accelerate in a half period
and decelerate in another half period, keeping the magnitude of the total angular velocity constant, i. e. , the rota-
tional energy keeps invariant. Correspondingly, the length of day increases gradually in one half period and decrea-
ses gradually in another half period.
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Tab.1 Information of three angular velocity components (unit: rad/s)
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Tab.2 Information of the variation of the Eulerian angles (unit: rad/s)
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