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ANALYTICAL SOLUTION OF SCHRODINGER EQUATION IN
TWO-DIMENSIONAL INFINITE DEPTH ELLIPTICAL SQUARE
POTENTIAL WELL

HE Yule FU Ke WANG Yating LI Xibin

(College of Physics and Electronic Information, Inner Mongolia Normal University, Huhhot, Inner Mongolia 010022)
Abstract Based on the separation-of-variables method and Mathieu function theory, we rigor-
ously solved the Schrédinger equation for a two-dimensional infinite-depth elliptical quantum
well, obtaining the energy level distributions and corresponding wave functions for various ec-
centricities e, and quantum states. By separating variables in elliptical coordinates, the wave
function is expressed as the product of radial Mathieu functions and angular Mathieu func-
tions. Combining the angular periodicity boundary condition with the infinite-well boundary
condition, we derived the characteristic equation that determines the discrete energy eigenval-
ues. Through analysis of the zero-distribution patterns of Mathieu functions under different
parities and angular quantum numbers m , the energy spectra were numerically computed, and
the dependence of the energy levels on the eccentricity was investigated in detail. Using the

analytical expressions for the wave functions, the properties of the wave functions in different
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quantum states were thoroughly analyzed.
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