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Abstract 

An approximate method is s uggested to solve the equation of Bethe-Salpeter type and to find with 

illl aid the trajectories of the Regge poles. 

Bethe-Salpeter equation (or scalar particles ia taken as an example for the consideration. 

A H H 0 I 8 U K A 

npeanaraeTCA npK6nK>t<9HKbiR MGTOa peweHHA yp8BH9HHA TKna EeTe-ConnHTepa K Ha

XO>t<aeHHA c ero noMOWbiO TpaexTOpH!' nonJOCOB Pea>t<e. 

PaccMoTpeHue nposeaeHo He npHMepe ypasHeHKA EeTe- ConnHTepa anA cxanHpHbJX 

'18CTHU. 
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Introduction 

In our previou papers/ 1,2/ the fX'Operties of the fiegge pole. were studied on the basis of the perturbation theory. 

Aa waa ahown earlier/ 3/ , in order to get the infonnation &om the perturbation theory we are in need of an additional 

analyais which ia, generally spealdng,not trivial • When lhe Regge trajectories are sought for by using the perturba

tion theory a certain difficulty arises. There appear the contribution• from the cute which are mixed up with thoee froro 

the poles. lo thla connection it seems iotereatiog to iovestigate the atructure of the Regge properties with the help of 

equation• of Bethe.Salpeter type. 

A aimilar approach waa discuaaed in papera / 4/ , Before we atart the analysia of Beth-Salpeter equation, let us be 

concerned with the Schroilinger equation with the potential of the Yulcawa type. 

1. Schrodinger Equation for Partial Amplitudea 

Aa is well koowu, the Schr:;dinger equation haa the fonn 

.. .. .. .. 
( "'+ e J "' l" J • r J\ v ( " - "· J "' ( " · J - o • 

.. .. 
In the caac: under consideration V (lc - lc ' ) ia aa follow• 

We write Eq. (1,1) for the partial amplitudea. With this aiin we repreaent 

By using the representation 

and aubstltuting (1.3) and (1.4) into (1.1) we obtain 

The partial amplitudes i11 the r • apace .. .... 
t/l lrJ•I. 

f..O 

J .. 
- t/J ( t) p ( CO l 0~ , t t , 

are related to the partial amplitudes t/1 (/c) in the foll owing manner 
t .. 

t/111 (lc)• ( Jr Vff J" 
L 0 L+ ~ 
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) 1/Jt (lc'J -o. (1.5) 

(1.6) 

(1.7) 
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In calculating the Regge trajectory one should hove in mind that the Regge exponent is a function of the parameter 

e
2
/vE . When investigating the bound s tates this parameter is not small and its magnitude is of the order of unity. 

Therefore, in order to find a(E) - n we ought to be able to sum all the tenns of the type ( e 2 I v E ) • Let us 

take an example, when the potential in Eq. (1.5) is equal to the sum of the Coulomb and Yukawa ones. 

Eq . (1.5) becomes 

V (v) •- _l_ [ o 2 8 (v) + g 28 ( 11 -IJ. 2) ] • 
2 rr 2 
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(1.8) 

(1.9) 

To sum up all the tenns of the order 
( e

2
/ v-E ) n it is necessary to take in (1.9) the Coulomb partial amplitu-

des as a zero approximation. In this approximation the main Regge trajectory is 

e' a 0 =-1 + _ _ _ 

2..; e (1.10) 

If we treat the r ight-hand side as a perturbation, for the Regge trajectory of Eq. (1.9) it is possible in this approxima-

l ion to get 
2 

e 
2 2 JE 

a"'- l + _ !__ _ + _.!l_ ( 1 + -'!:_) 
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(1.11) 

The choice of the zero approximation made above allowed to obtain the correct expansion in a small parameter 

2. Bethe-Salpeter Equation for Part ial Amplitudes 

As is well-known, the Bethe-Salpeter equa tion for the scalar two-particle wave func t ion is 

1/J(t, k'>·-ll F(f,k} ( 1/J (c',k' ) J(' J'fc• 
(f -ki )'-((-(') 2+1J.2 

( 2.1) 

where F ( (, k} = G ( c + E, k ) G ( c - E, lc ) 

·1 _, 2 2 2 
G ( ( + E, k ) .. ( ( + E ) - k - JJ. + i 8 

>. = 41 
( 2rr ) 4 g 
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As a zero approximation it is reasonable in Eq.(2.l) to s ingle-out explicitly the potential-like part. For this purpose 

we rewrite the equation in the fonn 

Integrating .Eq.(2.3) over c , we have 

(2.4) 
where 

(2.5) 

The kernel Q ( k, k"') is detennined from the condition that the second tenn in the right-hand s ide of .Eq.(2.4) vanishes 

In the lowest approximation this condition yields for the kernel Q ( k. k"t) the following expression 

( (Jc Jc' F( c,k) F(c', k
1

) 

(lc-Jc')- (("-( ' ) '+ ,/ (2.6) 

In this approximation Eq. ( 2,4) is written down as 

... 2 2 2 .. .. .. .. ' ... ( 2. 7) 
(k + m - E ) 1/J (k) .. - irr>.. ( Q(Ic , k') l/l(lc ')J lc'. , 

2y P+ m 2 

Passing in Eq. (2, 7) to the partial amplitudes, we gel for a the following expansion 

2 g 2 
( ~) )( ( _ } + .•• where 

4 rrm .,; m 2 _ E 2 

A detailed investigation of Eq. ( 2. 7) is 

2 
g 

. . / 5/ 
g~ven In 

m 

It is seen from here, that in the field theory a s well, the Regge factor is a functi on both of the coupling constant 

2 
g and the parameter g

1 I y m 2- E 2 which is not small, indeed. The method we have developed above permits 
--- n 

to sum up the terms of the type ( g2 /y m2 - E 2) effectively, allowing thereby to construct the correct expansion of 

the Regge fac tor in the coupling constant 9
2 
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