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About forty years ago Logunov and Tavkhelidze proposed the quasipotential approach to the rela-
tivistic two-body problem [1]. The aim of this paper is to give a summary of the method developed to
solve the finite-difference quasipotential equation. We are considering a nonlocal separable interaction
quasipotential for two relativistic spinless particles with nonequal masses (m; # m2) in the framework
of relativistic quasipotential approach [2]. On the basis of solutions found by means of the method, the
nonlocal separable interaction quasipotential of two relativistic spinless particles with nonequal masses
is reconstructed using the phase shifts and the mass spectrum. Our consideration is based on the finite-
difference equation for the relativistic wave function Wy (7) in 7 -representation [3] (A =c¢=1):
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where dQ = dk'/A/1 + (lg’/m’)2 is the invariant element of volume in the Lobachevsky space taken on

the upper sheet of the hyperboloid &2 = m'?, /Sp/ = \/m% + k2 + \/mg + k2= %’\/ m'2 + k2 is the
total energy of particles in the c.m.system, k' and m' = /mims are the momentum and mass of the
effective relativistic particle,
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Ep,7) = (Pum#) are the relativistic plane waves, pj = Ey = \Vm/2 +p' 7 =rd, |i| =1

Ay, is the angular part of the Laplas operator, X = 1/m’,

is the relativistic radius vector, u = m

and V( ) k’ E,) is the quasipotential.
The representation for the separable quasipotential is defined in the form

rr

V(7 Ey) = V() = Y2+ Deu(ru ()P (’“f ) ! )

and the wave function W, (7) has the decomposition
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where Pj(z) are the Legendre functions of the first type. Then instead of the equation (1) we obtain for
the radial wave function ¢; (x/, ) the equation
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with the boundary condition
i(x',0)=0. (7)
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Here /Sy = mTIQ\/ L+ (¢ /m')? = mTQChX/, Vi(r) = /Brp/m2ru(r), e = +1, r®) = r(r +4\), and the

quasipotential Vj(r) satisfies the condition

rVi(r) € L1(0,00). (8)
Let us introduce the relativistic integral Hankel transoformations:
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Here @Q;(z) are the Legendre functions of the second type. Using the transformation (9), the solution of
equation (6) for the scattering states can be obtained in the form
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where P is the value principal.
Here S;(x’, r) is the solution of equation (6) at ¢; = 0. Using the asymptotic behavior of function (10)
we obtain the following expression for the phase shift §;(x’):
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where §;(c0) = 0.
The energies of bound states 0 < E' = Ei/m’ = chxi = coski < 1 (x} = ix}) are determined by the

condition
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and the energies of scattering states £/ = E}/m’ = chx’, > 1 are determined by the conditions (14) and
(15):
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If we now solve the integral equation (13) we get
Ay = —(2/m)shxsiné(x') exp [au(chx')] x
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where n; is the number of bound states with energies 0 < El, = m/cosl, < m', xl, = ik,
k=0,1,...,ny — 1, and v is the number of scattering states with energies Ef = m/chy}y, > m/, n=
0,1,2,...,1y — 1. Using the Hilbert integral transformations of the real and imaginary parts of the
analytical function In W(X’), Imy’ > 0, where
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we reconstruct the quasipotential in the form
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in the region Imy’ > 0.
Here A® is the asymptotic behaviour of the function

=V (m/2)er Al(x'), when|y'| = oc. (20)

As a result we obtained the solutions of direct and inverse problems in the framework of relativistic
quasipotential approach. We considered the case of nonlocal separable interaction quasipotential between
two relativistic particles without spin and with nonequal masses.
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