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1. Consider the Logunov-Tavkhelidze quasipotential equati­
on 111 for the two-particle wave function in two-dimensional 
space-time 

2 .. 2 2 .. dk .. .. .. 
(E - p -m )¢(E;p) - f V(E; p ,k)¢(E;q), (1) 

Vk2+ m2 

where .. E is t_tle total energy of two-particle equal mass sys­
tem , P and q are space components of relative momentum in 
the c . m. s. , V(E;p ,k) is the quasipotential. This potential 
can be determined in the framework of Quantum Field Theory 
(QFT) by summing the ladder diagrams1 11 • Consider a theory 
with the following interaction Lagrangian 

(2) 

where ¢(x) is the scalar "quark" field, X (x) is the scalar 
"gluon" field,and g is the coupling constant with dimension 
of the squared mass. For the "gluon" free field the massless 
Klein-Gordon equation is 

ox(x). 0. (3) 

Consequently, the propagator of this field is given by 

(4) 

Then the first term corresponding to one-particle exchange of 
the decomposition of the quasipotential V is given by 

.. .. 2 
V2 ( E ; p , k ) · - g 

.... 2 (5) 
( p - k ) + 1( 

where p -1 is the space component of the relative momentum. 
No radiative corrections are made for the p r opagator in (5) . 
In the configuration space from eq . (5) we have 

'·'· .. 
1 



2 
V2 (r)=-g f dk 

exp(ik;) 
~2 
k + lc 

2 
= "g r, 

where r=l;l . Consequently, in the second ordering, we 
have the quasipotential that increases with r , i.e., with 
the relative displacement between particles . 

(6) 

As is well known, the potential of that linearity is a 
sufficient condition for existence of confineMent. It can be 
checked, that the spectrum of energy, obtained from the solu­
tions of eq. (1) , coincides with that of energy, found in 
ref. 121 for the s-wave in 4-dimensional space-time. 

2. In the four-dimensional space- time , eq . (1) has the 
form 111 

2 ... 2 2 ... ~ d3 k ~ ~ ... 
(E - p - rn ) ¢ ( E ; p , k) = f V ( E ; p , k ) ¢ ( E , k ) . 

..jk2+rn2 
(1 I ) 

The potential V(E; ~ .k) can be determined in the same manner 
as in the two-dimensional case , i.e , , as the ladder decom­
position , where the interaction Lagrangian is given by (2) . 

If the "gluon" field X (x) satisfies the second-order 
equation in the four-dimensional space- time, the potential 
will decrease as 11 r at large r • Such a modification is 
possible for the theory that the quasipotential has form (6) 
if we a ssume that the free field xC x ) satisfies the equation 

o cx(x)=O, (7) 

where c = 1 , 2, 3,. . • . Then the corresponding propagator for 
the field X is given by 

(8) 

Substituting (8) into the first term of the decomposition for 
we have 

2 ... g 
V2(p}s- --- ~ (9) 

2 

j 

J 

In the configuration space we have 

' .. " 2 3 12 
V (r ) =- f d3k exp(lkXJ_ g" 3 r 2c-3 

2 ~ - --- f'(--c)(-) 
( k 2+ic)c (c-1)! 2 2 

( 10) 

where r =V x ~ + x: + x ~ . Formula ( 10) implies the distribu-
tion function for c fz. 3/2, 5/ 2 ,.. . Consequently, in the cases 
c ~ 2 the quasipotential (10) increases at large r as a 

linear function ( c = 2) o r more fastly ( c > 2) . Consequent­
ly, the four-order equation (7) for the "gluon" field is suf­
ficient for confining the "quarks". It can be pointed out 
that in the case of linear potential as has been shown in / 2/ , 
the quasipotential approach gives the correct mass spectrum 
for particles. On the other hand, the problem of confinement 
was considered in the framework of QFT based on the fourth­
o rder equation in paper i 3 / . 

3. The propagators (4) and (8) have infrared divergences. 
Following paper 131 we use the infrared regularized propagator 

i '2 - 1 
(-1) ~/2 h 2 

D ~ ( p ):lim[ +i" ln 2 s ( p )]. (11) 
/ 2 A2~o (p2- h2 - ic) ~P- P. X 

where ~ is the dimensionality of space-time, A and p. are 
parameters with the dimension of mass. In the configuration 
space the second term of (11) gives the following additional 
terms for the quasipotentials (6) and (10) 

tf r lnp.r 

and , consequently, 

2 X/2 V2( r )= g r (" + lnp.r ) . (12) 

Using the iterative procedure given in ref.111 with the 
quasipotential (12) the two-particle wave function can be 
derived . The parameters of the theory m , g , and p. can be 
found from the mass spectrum and decay probabilities of part­
icles. 

It can be checked that the radiative corrections to the 
propagator (8) do not break the character o f the potential 
(12) at large distances. 
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