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Numerical calculation of the Spherical Bessel Transform
from Gaussian quadrature in the complex-plane.

Saiil J.C. Salazar, Robin P. Sagar!

Departamento de Quimica, Universidad Auténoma Metropolitana
Av. San Rafael Atlixzco No.186, Col. Vicentina, Iztapalapa 09340 CDMX, Mézxico.

Abstract

A numerical method for the calculation of spherical Bessel transforms via Gaus-
sian quadrature in the complex plane is presented. The method is evaluated
by transforming Slater and Gaussian-type spherical coordinate basis functions,
used in electronic structure calculations, from position space to momentum
space. The feasibility and efficiency ‘of the method is explored for different
regions of momenta and different orders of the spherical Bessel transform. The
results illustrate that in general the method performs very well in the large p
regions when applied to the Slater-type functions. On the other hand, a pa-
rameter has to be introduced for the application to Gaussian-type functions in
order to avoid cancellation. In this case, the method performs well but accuracy
is lost at larger p. Use of the parameter in application to Slater functions yields
accurateresults for all regions of p.
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