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Numerical and approximate analytical solutions of the eigen—-value equation

for the one—dimensional finite square well

YANG Zigian MIAO qing FAN Zhuan—<huan CHEN Peng LV ming JIN Guang-ri
( Department of Physics Zhejiang Sci—Tech University Hangzhou Zhejiang 310018 China)

Abstract: The bound states of one—dimensional finite square well cannot be solved exactly. Numerically the
energy spectrum and its wave function can be obtained from a transcendental equation. In this paper we solve the
transcendental equation with the Taylor series expansion which to the first order gives analytical solutions of the ener—
gy spectrum and its wave function. We find that the number of bound states is determined by a dimensionless parame—
ter R which is proportional to the width of the well multiplied by the square of the potential height. Except the high—
est level wave function the approximate analytical results show in well agreement with the numerical results. In the
limit of large R the approximate analytical results recover the exactly solvable problem of an infinite square well.

Key words: one—dimensional finite symmetric square well; the bound state; transcendental equation; energy

spectrum; energy eigenwave function



