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STUDY ON THE EQUIVALENCE BETWEEN COORDINATE
REPRESENTATION AND MOMENTUM REPRESENTATION FOR
ONE-DIMENSIONAL HARMONIC OSCILLATOR
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(School of Physics & Information Technology, Shaanxi Normal University, Xi’an, Shaanxi 710119)

Abstract The one-dimensional harmonic oscillator is one of the few models in quantum me-
chanics that can be solved analytically, and it is used to exam the theories and methods of
quantum mechanics, possessing rich connotations. Using the Fourier transform and the gen-
erating function of Hermite polynomials, the transformation from the eigenfunction in the co-
ordinate representation to that in the momentum representation for a one-dimensional harmon-
ic oscillator has been achieved. The equivalence and connection between the two representa-
tions for describing a one-dimensional harmonic oscillator are verified. The eigenenergies and
eigenfunctions of the one-dimensional harmonic oscillator in the coordinate representation and
momentum representation are also obtained by using the algebraic solution method, respec-
tively. The equivalence of the two representations is further discussed. The idea of “solving
physical problems in higher dimensional space” is emphasized, which deepens students’ under-
standing of quantum mechanics and stimulates their interest in learning.
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