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Summary: Symbolic-numeric solving of the boundary value problem for the Schrödinger equation in
cylindrical coordinates is given. This problem describes the impurity states of a quantum wire or a
hydrogen-like atom in a strong homogeneous magnetic field. It is solved by applying the Kantorovich
method that reduces the problem to the boundary-value problem for a set of ordinary differential equations
with respect to the longitudinal variables. The effective potentials of these equations are given by integrals
over the transverse variable. The integrands are products of the transverse basis functions depending on
the longitudinal variable as a parameter and their first derivatives. To solve the problem at high magnetic
quantum numbers |m| and study its solutions we present an algorithm implemented in Maple that allows
to obtain analytic expressions for the effective potentials and for the transverse dipole moment matrix
elements. The efficiency and accuracy of the derived algorithm and that of Kantorovich numerical scheme
are confirmed by calculating eigenenergies and eigenfunctions, dipole moments and decay rates of low-
excited Rydberg states at high |m| ∼ 200 of a hydrogen atom in the laboratory homogeneous magnetic
field γ 2.35 × 10−5(B 6T ).
For the entire collection see [Zbl 1246.68035].
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