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The difficulty of covariance between the law of conservation of momentum and the law of conservation of angular

momentum

Xuesheng Li
No.1 Middle School of Changgqing, Jinan, Shandong

[ Abstract] Einstein believed that the principle of relativity is universal, and satisfying the principle of relativity is
a necessary condition for the validity of a physical theory. The analysis in this paper shows that the classical law of
conservation of angular momentum is not invariant under Galilean transformation, while the classical law of conservation
of momentum is invariant under Galilean transformation but not covariant in non-inertial systems, which is not allowed by
the principle of relativity. Therefore, the author restates the laws of conservation of angular momentum and momentum to
make them covariant in any reference frame, consolidating the core status of covariance and symmetry in modern physics.
Finally, a comparison of the three conservation laws in classical mechanics is carried out, and it is found that the expression
forms of the three conservation laws are both similar and different, which is the manifestation form of the absoluteness and
relativity of symmetry.
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