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A study on the first integrals of harmonic oscillators
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Abstract
A concept of fundamental integrals of one-dimensional harmonic oscillator is presented, and other integrals can be constructed
by use of fundamental integrals. The above concept and method are extended to multidimensional harmonic oscillators. By directly
constructing other integrals from the fundamental integrals, it is proved that there are three independent time-independent integrals
for all kinds of two-dimensional harmonic oscillators and there are 2n — 1 independent time-independent integrals for n-dimensional
harmonic oscillators. The characteristics of the anisotropic two-dimensional harmonic oscillator is discussed when the ratio between
two frequencies is rational or irrational number.
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PACS: 45.20.D—, 46.40.—f DOI: 10.7498/aps.62.064502

1 Corresponding author. E-mail: dgt695 @sina.com

064502-6



