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Recently some models have been proposed in which the forces 
between quarks are increasing with the relative distance thot 
reeults in the confinement of quarks inside a particle and their 
unobeervability in the free state. 

iVe shall consider the problem of quark confinement in the 
framework of the quasipotential approach' , namely by using the 

/2/ 
Kadyshevsky equation .In quasipotential equations, in contrast 
to the Bethe-Salpeter equation, the momenta of all the particles 
belong to the mass shell. Therefore it is convenient to pass 
here to the relativistic configurationel representation (RCR), 

/3/ 
introduced earlier in the framework of the Kadyshevsky appro
ach. The difference of the RCR from the nonrelativistic coordinate 
representation consists in application here of the Shapiro 
transformation' instead of the conventional Fourier transfor
ation. The Shapiro transformation has the meaning of the expansion 
over the principal series (PS) of the unitary irreducible repre
sentations of the Lormtz group S0(3,l) ~ the group of motions 
of the mass shell hyperboloid p p - p = ff , i /3/ •Vith notations this expansion for the wave function of 
relative motion reads 

Here p ie the quark momentum in the c.m.s. 1^1= - Pi ~P ) • 

The parameter У defines eigenvalues DC of the CaBimir opera
tor of the S0O.1). С - i N̂ -0 H ( A L j - are the genera
tors of the S O O . D ) 
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/3/ 
;in.i, an wan shown i n , it has the meaning of a relativistic 

£-;e:.eral i zati on at the relati ve coordinate . In the quae. J potential 

u<; nit :>ii written iii the KCK the tranuVomr, oi' the feynnan pro

pagators in the new T -space play the role of potentials. Thus, i to the propagator -3- » describing the massless glucn ex-(p - 1O 
caan^e there corresponds the a t t r ac t ive r e l a t i v i a t i c Coulomb 
p o t e n t i a l ' ^ ' 

\ / 7 r ) - - — t'Th *rM 
V ( ^ " hr (3) 

;.••:•• to the proven i n ' 5 ' equality ^7-^Tfl /tzL~[ J/ 

the i nvariant mean square radius of a pa r t i c l e has the meaning 
01' the average of the eigenvalue oi' the S0(3. l ) Caslmir operator 

С - ](- over the tronni'orns I''(2) 01' the form factor г (tj in the 
l:CR. In the cane when these dis t r ibut ion» *~ (v~J i n the new у 
ĵ)'.iuc are ttie J unctions of constant sign, the r e l a t i v j g t i c coor-

i-nate V describes the distances larger than the Compton wave 
length. 

The t rans i t ion to the dis tances, cmaller than the Corapton 
wave length, may be achieved, following' ' , by including into 
tiie wa/e i unction expansion the supplementary se r ies (Sf>), cha
racterized by the subsequent values of the Caeimir operator 

L ~*~ A = щя. - 9 , wliere 0 ^ <j ^--L • ЪЪе coordinate v> 
".n reckoned beginning from the boundary of the sphere to i t s 
center, and the value <• - тт corresponds to the origin Л- ~ L' . 
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For the :i3 the a n a l o g ox' t he p lane waveo oi' PS "C fp •> V j 

ure the ^uncticmn J (f, f) = ( ^ I ^ f ' '*" { 0 *. / i L) 

which .formally can be . о una from p /p^ r~) by the ehan/je У -"- ' J 

The expansion o.' x (i7~j wi th account oi' JS •"or the o t a t e n vtith£-c~ 

han the f o m : iA> 

J ffi&'fy 
Consider now the analog oi' the relativist Lc Coulomb poten

tial i'or distances smaller than /u . Passing in (3) to the Ju 
through the change \- ~p~ l с v/e arrive at the potential (nee fr'L^.l) 

confining quarks .inside the sphere with '"*- - -A- — .̂ 2 . The 
operator o.i the free Unmiltonian H c f<. r the plane woven oi the 

U --ЯМсЛ 2 +LSU<2 - 4 ^ ^ V ,7- j. w / у \ о M 
Ы 

ав in the case ol' is the i'ini te-d inference operator. fhe 
solution of the qaaoipotential equation with the potent-ЕЛ (ij) 

(i + w)y/rJ -&р1}(Л (7) 
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in the domain ° i X.^~. where C'O '''f™£L and the 

М(гш.,/вЛ£ - 2Afc>k£-J< , i'or the s t a tes with С =0 
has the lonn 

•FarS»>*"'$%7 ;*',*••<"'*• 
( 8 ) 

fhe iunction c-QftfH in (5) constant with respect to the opera- . 
} / 3 / 

tion OJ.' the finite-difference differentiation (ci"./J ), plays a 
role of the effective interaction constant in equation (6). i.4ie 
requirement of the regularity of the solution at 
leada to the condition &ttl<x =-X , whicb determines two energy 
levels. One with ty ^^ЛЕ* - /•*<*// » another with /1{-Си111/^^-Л/-/ 

In the region ^ ^ ^ Д , where ^Vy ftf/V^O 

and . the wave function can be obtained 
Ггош (3) by the change JC -*- -1 X . The requirement of the regularity 
at j£ = T̂-J. (?~cj leads to another condition J-S^JC e" - JC t 

that determines the third level with ' ' Jeut»,«|-"̂ î = •*• '^ 

Therefore in the quark-antiquark system, moving in the i'ield OJ' 
potential (5) in the state with (•=(? there are posoible three 
energy levels, or three excited states of one particle (for 

' if example P,f a n d P )• 
The functions of SS С fP/fho not belong to the class of 

square- integrable functions' . This leads to necessity to inclu
de into the definition of the scalar product of the wave function» 
(8) in the momentum space the regularing kernel (С/(р-ку1 t£, f 
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.'lie q u e s t i o n ? oi' tiie n o r m a l i z a t i o n or the wave f u n c t i o n s (8 ) and 

the i c n c r i p t ior. 01' the meson spectrum and J - p a r t i c l e s in our 

j n o i e ] wi th the quark cou i ' in ing p o t e n t i a l (5 ) w : l l be t h e s u b j e c t 

oi tiie next p u b l i c a t ionr.. 

i'he a u t h o r e x p r e s s e s lii в s i n c e r e l y g r a t i t u d e t o V.G.Kady-

nhevsky . 'or u n e : u i l d i s c u s s i o n s . 
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