
Exact Solutions of the N-dimensional
Radial Schrödinger Equation with the
Coulomb Potential via the Laplace
Tranform

Gang Chen

Department of Physics, Shaoxing College of Arts and
Sciences, Shaoxing 312000, P. R. China

Reprint requests to G. Ch.; E-mail: Chengang@zscas.edu.cn

Z. Naturforsch.59a, 875 – 876 (2004);
received May 24, 2004

The second-orderN-dimensional Schr¨odinger differential
equation with the Coulomb potential is reduced to a first-
order differential equation by means of the Laplace transform
and the exact bound state solutions are obtained. It is shown
that this method solving the Schr¨odinger equation may serve
as a substitute for the factorization approach also in lower
dimensions. — PACS numbers: 03.65.Ge.
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With the motion of a particle in anN-dimensional
Euclidian space, the time independent radial
Schrödinger equation for any integral dimension
is shown below [1 – 7]
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For the Coulomb potentialV (r) = −Ze2/r Eq. (1)
turns into
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If one introduces

2mZe2


