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Recently gome models have been propoged in which the forces
between quarks ere increasing with the relative distance that
results in the confinement of quarks ineide a particle and their
unobgervability in the free state.

We shall consider the problem oi quark confinement in the
{ramework of the quasipotentiaml approach/1/, namely by using the
Kadyshevsky equation/2/. 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 pess
here to the relativistic conligurationel representation (RCR),

/3/

introduced earlier in the Iramework of the Kadyshevsky appro-
ach. The difference of the RCR from the nonrelativistic coordinate
representation congists in application here of the Skapiro

/4/

traneformation inptead of the conventional Fourier transfor-
nation. The Shapirc translormation has the meaning of the expansion
over the principal peries (PS) of the unitary irreducible repre-
gentations of the Lormtz group SO(3.1) -~ the group of motions

of the mass shell hyperboloid Ff - Fl =M '

With notationﬂ/j/ thie expansion fcr the wave function ol

relative motion reeda
_-P—r-\-.“["ﬂ
- e gy g n
v (F)- gg[p,r)“i(»-wr E(FF)= (P2Pr ) (1
Fr: ra 5 Y—’rz:i .
ingd . - - -
Here F ia the quark momentum in the c.m.s. (Pi:'P‘ =P ).
The parameter r deriﬁes eigenvalue jX:Z ol the Casimir opera-
I
tor of the S0(3.1). C :i Nf«o M ( Nj“:)- are the genera-

tors of the 50(3,1))



b

CElpr)= X2§/pr) , X2 Zarr? [eeren~) ()
>{F .

:nd, as wap shown 1'11/3/, it has the meaning ol a relativistic

qe:erulization at the relative coor.dinate. In the quanipotential

gl onowritten in the RCR the trunsyorus ol the leynman pro-

pagators in the new I -space play the role oi potentials. Thus,

to the propagator(P—_?)T , demcribing the musmsleas glucn ex-

chomgte there corresponds the attractive relativistic Coulomb

poLanial/j/

_J;_ (‘,H'\ W
i (3)

/5t il :{CAF/t)J)/
t t:0

equality «Ve) = 6/7f-_/75-

to the proven in

the invariont mean sjuare radius of a particle has the meaning

ni the average of the eigenvalue oi the 50(3.1) Casimir operator

-2
f~_)(_ over the translorms I'(2)

[~

(iCHe In the case when these distributions ;‘{") in the new

01" the iorm [actor F(f) in the

epace are the junctions ol constant sign, the relativistic coor-

i.nate V* degcribes the distances larger than the Compton wave
lerysthe
ihe trangition to the dimstances, smaller than the Compton

wave lewngth, may be achieved, I‘ollowing/S/, by including into

tiie wuve sunction expansion the supplementary series (SS). cha-

ructerized by the subsequent values of the Casimir operator

N

s '2_. L - 2 e ool I P

{ _»X T ? , where L\S/ _NL . The coordinate S’
‘o r2ckoned beginning Irom the voundary ol the sphere to its

i -
~enter, und the value 3‘2 p corregponds to the origin X =L,
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For the 05 the dnalogr oi’ the pl..me wavec of PS g ( >
ure the runctions S (u} ) /CL)’ IS )

which formally can be .ound irom E(P,r ) by the change ¥ —=1¢

}lr&

The expansion oy e (P) with account oi U5 “or the states withZ=e
has the lorm: J!
roma: i

/]+'  /)ZQ‘S lﬂ-f‘/’// "%/r/;‘ (/r- #_/UIJM )“//fﬂ)/z‘ﬁ (4)

Jpee 1P FA MK

Congider now the analog oi° the rerativistic Coulonb poten-~
tial for distances smaller than }/N . Passing in {3} to the 35

through the change p -~ (); we arrive at the potential (see Fig.1)

lo) =4 oM . o L 5

\//5’) ’Ef CJ[BH-Y 5 L,LfeM ‘ {5)

con.ining quarks inside the sphere with _? =X"= l‘—fj' . The
T,

opcrato; oi the .ree l!liomiltonian Hc Joer the plane waves o1 the

s HE(FD) =265 (FF) JE, = tehy = VHE T

-I\_
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§
*
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(v)

ap in the case ol /34 ig the {inite-di.verence ouperator. the

solution ol the quasipotential equat.on with the potentiul (%)

(1 Vi) %) =25 Y, )
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S .{ P -
in the domain 0 & X f?;!’where (’7 ”f'//4L and the
Vs
en FoT. _/% = ,Z/‘/(’(,(S'x , i'or the states with VY

has the form

- (/‘// A
/{) e x 1) € f /s &VJ[X’ Z)znx/

g TN A
Flig, 4o B 500050

\‘QF@
A
>
~L

1

(8)

rhe runction ¢ j/jx-/t/ in (5) constant with respect to the opera- .
tion o. the rinite-difference differentiation (ci. /3/) plays a
role of the eiffective interaction constant in equation (&). rhe
requirement of the regularity of the solution at -X—-JZ L:'/f: %//

leads to the condition s’z'n-& =X , which determines two enerygy

levela. One with /'V 025 {348 M , another with /M“”/ j,} =24/
In the region (Ji{)LLxL t , where £/’} //f‘/’/>£’
and J.‘_} = IM {%}/ IM , the wave function can be obtained

from (3) by the change K- rf « The requirement o. the rcgulamt_/
at )(_ = ﬁa. (5’ —(') leads to another condition Qshff =X
that defermines the third level with Ngmmd'-_'-.zE.iZ 2. 93 M .
Therelore in the quark-antiquark system, moving in the lield oJ
potential {5) in the state with /= ‘there are posagible three
energy levels, or three excited states ol one particle (ior
/ "

example f}f andf ).

The functions oi 35S S/P—,Pfjdo not belong to the class o.
square- integrable functions/7'l. This leads %o necessity to inclu-
de .into the definition of the scalar product of the wave tunctionyg

(8) in the momentum space the regularing kernel }CIJ—[P-K)ZJ ;



p ' 1] oy A3
)= | ) Ll 1Y @ SF L
e quesiione o the narmalization ol the wave Jfunctions (8) and
the :escriplion ov the meson spectrum and q% -particles in our
molel with the quark coniining potential (5) w:1ll be the subject

oi the nexi publications.

’he uuthor cxpresses his sincerely gratitude to V.G.Kady-

aghevsky Jor usc:uil Jdiscussions.
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