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THE HIDDEN SYMMETRY IN THE PROBLEM OF
INVERSE-SQUARE LAW

JIN Xiaojing LIU Boyang
(Institute of theoretical physics, School of Physics and Optoelectronic Engineering, Beijing University of Technology, Beijing 100124)

Abstract In the problem of inverse-square force, there exists a hidden SO (4) symmetry,
which is manifested as a conserved quantity the Laplace-Runge-lenz vector in the classical
Kepler problem, and as the degeneracy of hydrogen atom energy levels beyond the three-di-
mensional rotational symmetry in quantum mechanics. This paper presents a more intuitive
representation of this hidden symmetry through geometric imagery. Additionally, the paper
derives in detail the relevant formulas for the raising and lowering operators corresponding to
this symmetry in quantum mechanics.
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