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I n t r o d u c t i o n 

The quasipotential approach in the problems of quan
tum field theory has lately become widely known/1/. The 
merits of this method have brought to life further inves
tigations connected with its concrete applications (see, 
e.g./2,3/) and modtftcations/4,5/. 

Because of the difficulties in finding the exact so
lutions of the quasipotential equations the utilization 
of various approximate methods is of considerable interest. 
In the present paper an approximate method of solving the 
quasipotential equations is suggested and its formulation 
is given in the first section. Let us note that the men
tioned method is strongly connected with the modified per
turbation theory in exponent/6/ and is analogous to the 
one used in the paper/7/ for the approximate solution of 
the BS equation. 

It is further shown that the obtained approximate 
solution can be used, for example, to find the asymptotic 
behaviour of the scattering amplitude in the region of 
high energies and fixed momentum transfers. 

l. Let us consider a quasi potential equation with 
local quasipotential for the scattering amplitude of scalar 
particles 
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T(p,p';s)=gV(p-p';s)+g JdqK(ij2;s)V(p-q;s)T(q,p';s), ( 1. l ) 

which in case of a suitable choice of the kernel and the 
quasipotential turns into one of the following well-known 
equationsx/ 

Equation K ( i/2; s J gV(p-p';s) 

Lippmann
Schwinger 

1 

T;i ,j2-k2- ;, 

m ➔ 

- hP V ( P - ; '; s J 

Logunov-
Tavkhel idze -./ii2 +m2 i/2-k 2 -;, 

Kadyshevsky _l _ _ ___,__ ----',.__ __ _ 
42------

TT -./if- +m2 yq2+m2--.jk2+m2-;, 

g V(p-p';s) 

_ 2:_V(p-p';s) 
411 

To solve eq. (1.1) let us perform the Fourier trans
formation 

1 ( ➔ ➔, ➔ 

V( ➔ ➔, ) J d ➔ I p- p Jr V( ➔ ) p-p ;s =-- re r;s , 
(2 TT ) 3 

( l . 2) 

T( 
➔ ➔ I ➔➔ ➔, ➔, 

p, p '; s) = J d'l dr' e p r - Ip r T( ;', ;' '; s) • ( l . 3) 

Substituting (1.2) and (1.3) in (1.1) we obtain 

➔ ➔ g ➔ (3) ➔ ➔ 
T(r,r';s) = --V(r;s)8 (r-r')+ 

(2 TT )
3 ( l . 4) 

- - ➔➔,, g ➔ ➔ 2 ) ➔ ) - I q r ,, I q r ( ➔ ,, ➔, +-- JdqK(q ;s V(r;s e Jdr e Tr ,r ;s). 
(2 TT )

3 

x?Note that in the case of the Kadyshevsky equation 
the potential V(p~p';s) is not local in terms of paper/4/. 
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Introducing the representation 

➔ ➔, g ➔ ➔ ~ 
T(r,r ;s)=-V(r;s)F(r,r;s) 

(2 TT )
3 ( l . 5) 

we have 

➔➔, (3} ➔ ➔, g ➔ ➔ _, ➔; ➔,_, ,;:;,, ➔,, ➔,,➔, 
F(r,r ;s)=8 (r-r )+-JdqK(q 2;s)e q Jdr e V(r ,s)F(r ,r ;s}{l .6} 

. (2 TT 't 

It is worth noting papers 18 •91 in which the connection 
between the quasipotential equation and the nonlocal Schro
dinger equation is indicated. 

Let us define the differential operator 
" ➔ 2 . 
L ➔ =K(-V➔ ;s). 

r , ( l . 7) 

So 

➔ ➔➔ ➔ " 3 (3 I K ( ;'; s) = J d q e - I q' K ( q 2; s) = L ➔ ( 2 TT) 8 ( ,'). , ,•' ( l . 8) 

Taking into account the expression (1 .8), eq. (1.6) may be 
written in the following symbolic form 

➔ ➔ (3) ➔ ➔ ,, ➔ ➔ ➔ 
F(r,r';s)=8 (r-r')+g L ➔ [V(r;s}F(r,r';s)]. 

r ( 1. 9) 

We shall seek the solution of this equation in the 
following form 

➔ ➔ ➔ ➔ ➔ ➔, F(➔ ➔,. } _ 1 J dk W(r,lc;s J -lie(,-, J r,r, s --- e e 
(2 TT)3 

(1.10) 

Substituting (1.10) in (1.9), we obtain 

➔ ➔ ➔ ➔ ➔, ➔ ➔ --ll,it 1 ➔ W ( r, le; s ) - I le ( r - r ) 1 ➔ - I le ( r - r ) 
-- Jdk e = -- f dk e + 
(2 TT 'r (2 TT )3 

g " ➔ ➔➔ 
+~L ➔ f dkV(i"•s )e W<,.1c;sl-1k<1-1'1 

(2 TT) r I 
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! from w h i c h f o l l ow s t h e e q u a t i o n f o r t h e f u n c t i o n w r;, k; s ) 

➔➔ ➔➔ ➔ ... ➔ 
W(r,k;s) l L [V( ➔ ) W(r,k;s)-lk , 1 1 ki 

e = +g -; r;s e e (1.11) 

Expanding the function w in powers of the coupling 

constant g 

W(?,k;s) = 
00 ➔ 

I g"W (i',lc; s) 
n (1.12) 

n=l 

we immediately obtain from eq. (1.11) the expression for 
➔ 

the function W/-;, k; s) 

➔ I\ ➔ ➔ ➔➔ 

W/r~lc;s) =L;[VC:;s)e -lkr le'"' 

➔ ➔ " ➔ ➔ ➔ ➔ = fdqV(q;s)L-;[e-l(k+q)r Jelk1 
(1.13) 

➔ ➔ ➔ ➔ 2 ➔➔ = J dqV(q;s) K[(lc+q) ;s 1 e-/qr 

Confining ourselves to considering only W1 instead 
of w in formula (1.10) we obtain from (1.10), (1.5) and 
(1 .3) the following approximate expression for the scatter
ing amplitude 

➔ g , ➔➔,,➔ ➔➔ 
T/p,p';s)=---Jdre' p-p r V(r;s)egw,<r,p',s1 

(211 )3 
(1.14) 

The meaning of the approximation made above will be 
clear if we expand T1 (p,;';s) in powers of the coupling 
constant g 

( n+l) , ➔ ➔, ) r, p,p;s 
g n+l ➔ ➔ -+ ➔ 

1 
fdq, ... dq"V(q 1;s) ... V(q";s ). 

n. 

(1.15) 
➔ ➔ 

V ( P -p, 
n ➔ n ➔ 2 

- I q, ; s J n K [ < ii, + P , J ; s 1 
i=I l=I 
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and compare it with the (n+lJ-th iteration term of eq.(1.1) 

(n+I)( ➔ ➔, ) 
T p,p;s = ~+I 

n! 
f dq

1 
... dqn V (q-+

1
;sJ. .. V(qn;s), 

(1.16) .. 
➔ ➔, n ➔ ➔ ➔ 2 ➔ ➔ ➔, 2 ff 

V(p-p -I q 1 ;s)IK [(qi+p') ;s]K[(q 1+q 2+p );sl. .. K[(I q 1 + 
/=I p 1=1 

➔' ) 2 ] + p ; s , 

where I 
p 

denote the sum over all possible permutations of 
momenta qi, ... , qn 

It is easy to see from the expressions (1.15) and (1.16) 
that in case of the Lippmann-Schwinger equation the perfor
med approximation coincides with the so-called "q

1 
q

1 
=o 

approximation:· 
Let us note that the suggested approximate solution 

may prove to be useful for not very small interaction gW1~l 

in case of the following corrections to the scattering am
plitude being small 

W2 « wf , etc. 

2. In this section we consider the case when the ob
tained approximate expressions for the scattering ampli
tude can be used to find the asymptotics whens tends to 
infinity and tis fixed.We shall derive the well-known Mo
liere-Glauber representation taking as an example the Lo
gunov-Tavkhelidze equation. Thus we have 

➔➔ 

W =f dq 
I 

V(q;s) e -1 'Ir 

..,j(q +p')2+m2 

( 2. 1 ) 
( 

-+ -+, ,2 2 s • 
q+p +m- 4 -H 

➔ 2 ➔ 2 2 s 2 where P =P' ==le =4 -m on the mass shell. 
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Let us choose the z axis along the(p+p') vector. Then 

p - P ' = tl L I l L ;z = 0 
.,.2 

t = --11 

and when s ➔ oo 

and 

, vs ➔ ,2 t ,2 
p = - ' p = - -- << p 

z 2 ..I. 4 z 

➔ ➔ 2 ➔ ➔ ➔, 
W 1' r, p '; s) "' - _]__ f d r' V r: '; s) f J 2q➔ e - 1 

q L' '..I. - 'L ) 
s arr/ L 

+oo 
. f dq 

z 
-oo 

lq (z'-z) 
e z 

q - ic 
z 

00 

2; J , V(·' ➔ 2 , 2 ) - dz v 'L +z ;s . s 
z 

Substituting (2.2) in (1.14) we obtain 

➔ 

➔ ➔ g 2 ,;+Lt1 L +oo """'.➔---
1/ p,p' ;s) = ---3 J d rLe J dzV(..Jrj+z 2;s)• 

(211) -oo 

00 

• exp I 2 
~g J dz ' V ( v -; i + z ' 2 ; s ) = 

z 

➔ ➔ 

( 2. 2) 

( 2. 3) 

s 2➔ 1
'J.

6
J. +oo d f 2ig 00 

, ( 2 ,2 )] ---J d 'Le J dz-I exp - Jdz V yrL+z ;s I 
(2 17 )

3 2; -oo dz s z 

from which the final formula for smooth potentials follows 

➔ ➔ 

T(p,p';s)"'~ Jd2; e''Ll1L 
( 2 77 )3 L 

8 

e2,x_7 

2i 
(2.4) 

where 
➔ g +oo 

X = X ( rL; s J = -;- J dz V ( y ;{ + z2 ; s}. ( 2 . 5) 
-00 

It can be shown that in the region of high energies 
and fixed momentum transfers the corrections to the above 
mentioned approximation do not change the asymptotic of the 
scattering amplitude, because 

o W1 

WI 

0 ( 1 ) 

ys 

wn 
-- =0(----:---), n>2. 

W n-1./ 
I s Vs 

( 2. 6) 

In conclusion the authors express their deep gratitude 
to M.K.Polivanov and A.N.Tavkhelidze for valuable remarks 
and their permanent interest in this paper. We are also 
grateful to S.V.Goloskokov, V.G.Kadyshevsky, V.V.Khrushchev, 
M.V.Savelyev and I.T.Todorov for useful discussions. 
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