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Based on the numeric solution of a system of coupled channels for S- and D -waves a mass 

spectrum and wave functions of a family of vector mesons cc and ud in triplet states are 

obtained. The calculations are performed using a well known Cornell potential with a mixed 

Lorentz-structure of the confinement term. The spin-dependent part of the potential is taken from 

the Breit-Fermi approach. The effect of singular terms of potential is considered in the 

framework of the perturbation theory and by a configuration interaction approach (CIA), 

modified for a system of coupled equations. It is shown that even a small contribution of the D-

wave to be very important at the calculation of certain characteristics of the meson states.  

 

1 Introduction  

Meson states, which are considered as the bound states of a quark-antiquark system, are 

convenient objects for studying both the strong interaction effects and various characteristics of 

weak interaction [1,2]. For the description of the low-energy properties of hadrons the following 

approaches are used: Bethe-Salpeter approach, lattice calculation technique and potential 

models. Each of these methods has its own advantages and shortcomings. The potential models 

are the simplest from the point of view of mathematics, what is essential for practical 

calculations. In the framework of the present model the averaged mass spectrum [1], spin effects 

[3] and the decay widths of heavy quarkonia [4] can be well described. As concerning the light-

quark systems, the sit-uation is rather contradictory. Using the same parameters, some of the 

effects (spin  
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taken into account in the framework of the perturbation theory and CI approach. It is 

shown that, in spite of a small admixture of the D-wave (less than 1%) this component 

of the wave function plays an essential role at the account of the singular part of the 

interaction potential, and namely the singular terms are considered by most authors 

while the spin effects being studied. The presence of the D -wave essentially enhances 

the contribution of the spin-tensor component into the mass spectrum. As concerning 

the technique of the account of the singular part of the interaction it should be noted 

that in case the mass spectrum of the systems being considered, one can restrict oneself 

by the first correction of the perturbation theory, but at the analysis of the decay widths 

the CIA results essentially improve the perturbation theory.  
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