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Abstract 

Two-Coulomb-centre quasiradial and quasiangular wavefunctions asymp­
totic for large distances between the fixed positive charges (nuclei) are de­
rived for the entire space of the negative particle (electron). 

1. Introduction 

The two-Coulomb-centre problem shares its origin with quantum mechanics, 
and since then extensive work has been devoted to it. In spite of this, much 
interest in this problem still exists. The reason is twofold. On one hand, the two­
Coulomb-centre system is an important model for the theory of diatomic molecules, 
much as the hydrogen atom is for the theory of multielectron atoms. On the other 
hand, this system has many applications, such as in the study of certain scattering 
problems and the characterization of plasma radiation. 

Accurate calculations of the two-Coulomb-centre wavefunctions in the asymp­
totic region require formidable computational efforts [l]. A number of algo­
rithms are now available which calculate the energy terms and wavefunctions 
for the Z1eZ2 quasi-molecule numerically, within a given accuracy, for both the 
same [2, 3, 4] and different [5, 6, 7] Coulomb centres. 

In spite of the progress achieved in numerical calculations, the asymptotic 
methods used in different limiting cases play an important role. The reason is 
that the asymptotic methods yield results in an analytical form, while the usual 
numerical methods require formidable computational efforts, and the asymptotic 
methods provide results useful in the appropriate regions to check and replace the 
difficult numerical methods. 
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