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Abstract 

The relativistic potential quark model of heavy-light mesons describing the motion of a light 
antiquark by the Dirac equation with a scalar-vector coupling is constructed. In the quasiclassical 
approximation we have obtained the simple asymptotic formulae for energy and mass spectra of 
D- , D 5 - , B- and B 5 -mesons ensuring an appropriate accuracy of calculations even for states with 
the radial quantum number nr "' 1. Our results fully agree with experimental data. 

Introduction 

As numerous experiments demonstrate most of the known particles have an inner structure, i.e. t hey 
are composite objects. First of all it concerns hadrons (both mesons and baryons), which according to 
modern vision are the bound states of color quarks and gluons. 

The description of mass spectra and decay probabilities of composite objects precludes t he con
struction of the consistent theory of bound states. Such theory should be founded on basic principles 
of the local quantum field theory (LQFT) and should use its formalism [l] . However direct calculations 
of the specified characteristics of composite systems in the framework of LQFT are hardly always pos
sible, because in LQFT the only known way of calculation is based on the perturbation theory, while 
the nature of creation of bound states of interacting particles, unconditionally, should be determined 
by non-perturbative effects. 

The most effective way to go beyond the framework of the perturbation theory when construct ing 
the theory of bound states is usage of dynamic equations. Even if it is possible to construct cores 
(potentials) of dynamic equations only in the lowest orders of the perturbation theory, the elaboration 
of methods of their precise or approximative solving (but without the perturbation theory) allows to 
take into account the contribution of nonperturbative interaction effects at calculations of observed 
characteristics of bound states. In the nonrelativistic case the similar theory is constructed with the 
help of the dynamic Schri:idinger equations on the language of classic potential. However at large bound 
energies the suitable theory should be essentially relativist ic. In this regard about a half century ago 
the way of solving the given problem, based on using of the dynamic equations in the local quantum 
field theory, was scheduled. Examples of such equations are the Bethe-Salpeter equation [2], the 
quasipotential equation [3] and other ones [4] . 

The effective Dirac equation method plays an important role in the modern relativistic t heory of 
bound states. This method allows to pass consistently from the two-particle theory to the external 
field approximation [5]. As it follows from the results in [5], [6], this possibility is realized and has 
practical advantages in the case of hydrogen-like atoms and Qq systems. However, in the majority of 
problems, where the external field concept [6] is physically justified, attempts to find exact solutions 
of the Dirac equation with more or less realistic interaction potentials still encounter insurmountable 
difficulties. Either numerical or asymptotic methods are most often used to calculate the solutions. 
In many theoretical and applied problems precisely the possibility of obtaining an asymptotic solution 
permits analyzing the problem most completely. Therefore, it hardly needs saying how important it is 
to create and develop asymptotic methods for solving the Dirac equation. 
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