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I. INTRODUCTION 

Basing on high-energy representation for the scattering ampli
tude it is possible to describe a number of properties of the 
hadron interaction at high energies_(see reviews /1,2/). The so~· 
called eikonal representation for the two-particle amplitudes was 
obtained by summing the perturbation theory series in the four
dimensional Fe.vnman-Dyson formalism /3/, on the basis of the qua
sipotential equation (QPE) /1/ and by the functional integration 
method in quant~·fiold theory (QFT) /2/. 

In paper / 4/ ·the high energy re pre sen ta tion for the scattering 
amplitude was derived in the framework of the QPE /5/ using Fou
rier-analysis on the. three-parametric group of horospherical 
shiftings which is embedded as a subgroup in the Lorentz group 
/6,7/. This representation has the form 

T(~l) =-2is~ei~~~{lgt <qJ~ exp[~~\fs(z)cl~)lg)-tj,i!-t,{ 1.1) 

where P~ is_an ordering operator, in which instead of the usual 
9-:functions the step _functions 

A . t oo e""a.~ .d 
8(~)=;:;::-:-{ ... . Q. - - . ...,,-(. J e -1-""c. - ..... 

-oo 
o:r the finite-difference analysis /7, 8/ are used; and "\Is (e) is 
a qua.sipotential operator in _..:he apace of "state vectors" I'§'> 
with two-dimensional vector -s>= (9

1
,9

2
), being the analogue of the 

impact parameter. Formula (1.1) is a direct relativistic genera-
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lization of the eikonal representation of the non-relativistic 
quantum mechanics /9/. 

The aim of this paper is to derive the generalized eikonal re
presentation (1.1) for the scattering amplitude at high energies 
by summing the diagrams of the covariant Hamiltonian formulation 
of QF'r /10/ and diagrams of the three-dimensional formulation of 
QF'r on the light cone /11/. We consider the interaction Lagran
gian ;J!(x)= s: 'l'~x)t(x):, where '4'(x) is the "scalar nucleon" with · 
mass M andf(x)is the scalar meson with mass m. 

2. A GENERALIZED EIKONAL REPRESENTATION IN THE 

RELATIVISTIC HAMILTONIAN THEORY 

First we demonstrate bow the usual eikonal representation is 
derived in the framework of the three-dimensional formulation of 
QFl' by summing the generalized ladder diagrams, describing the 
scattering of two high energy "nucleons", with the help of the 
variational derivatives method (see Fig.1). To this end let us 

J\;({r,at) --. -- ,., P. :E-CJ: ,,, , .. , , ' 
1 \ 1 t I\ 1 \ 

natf<~~+ I, -+ J[[, ~ . + ]Z[r - • +· .. I . , \ 1 . . I I 
~ a . . . 
2. ' r2, .,,. , .,,,,, ...., a ,,_✓ - \ ' ___ ., . -- ', ,,.,,,,. -

' ' 
Fig •. 1 

recall the basic rules for cons_tructing matrix elements. Suppose 
that all vertices of a given Feynman diagram are numbered. Then 
the continuous dotted line of quasiparticles must connect all 
vertices and be oriented along the increasing vertex number.-In
ternal solid lines of the physical particles are oriented in the 
opposite direction-along the decreasing vertex number. To each 
internal dotted line with the 4-momentum ~.-cl:'{i=>.~~~1,t>O} there 
corresponds the factor ~ ~ , and to each interna,\ "nu~leon" 
(meson} line with the 4-momentum k - the function LS(K)=S(i.::0

)•· 

•8(K.2-M2 ) ( Xt\K) = 9(i.;0 )6(K~rn2)). 

The sum of diagrams of Fig.1 gives the following expression 
for the amplitude on the energy shell (i.e. when B+,R=(l,:+Cl, ) 

(2Jt)"T(R,P2.;q,1,'h)6(ptP2<r.-ch) = " 2 1 
R. 

-P!. fl(2 21,2 2) ·r . . ·\ (2 .. 1) rf.~tt2-i•I R-M )\Cf.-M J(!P"J{A~(~,C\)}2)G~,chb1) 1-,=J.2=0, 
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,-4( ) s I ipx-tq.x' , 
where \..:r p,9,\J: = c:lxdx e C:j(x,x IJ) is the Fourier-trans-
form of the one-particle Green function of nucleon in the exter
nal field J(x)=A(x)y:>(x) , which satisfies the equation 

[ 11~ - M2 - 9j(x)] G(x,x~lJ) = 'S(x- x') • 
The operators :J.(A and J(~, in which there enter derivative 

operators over external fields Ai(i = 1,2) and y> , have the 
form 

2 
,_, c.+> 'o~ 

:X:A = ex p{--i3 jduclw[e(xu->.'9)1)(1.1.-to)- 8(~u-~~(1.1,-'19)] SA/11.)T>Az.(u,)}, 

!l{!f=Scli~!f(z) exp{Je(xi!->.~)~,tz.1}, · 
C+) -'5 +-ikx C+) 

where X, (x)= ±<{2,t) Se P:, (k)c:lk is the negative (posi-
tive)-frequency part of the Pauli-Jordan canmutator function. 
The operator~ appears due to the presence of quasiparticles in 

the theory. 
The validity of the formula (2.1) can be verified by pertur-

bation expansion using ~he following fomal properties of 8-
function: 

1) e(x-><
1
)Q(x;.x2) = 8( x-x1)8(><1-x2)+ S(x-xz)S(xc x,); 

2)8(><,Xz)9(X.z-X3)···8(x..-x,)==O, 11.~2; (2.2) 
J) e"(x) = e(x), n ~ 1; 
4) ~ ·e (X{-X, )8(X,-X,)•··9(X, -Xl )=i. 

over all n! ' l 
2 3 

•·• " 

permutations 
Let us compare (2.1) with the analogous fomula of refs./J/which 
is obtained by summing the gene~alized ladder diagrams of the 4-
dimensional Feynman-Dyson formali6111 (see Fig.2): 

(21t)~T(P1.P2·,9;,<1-z)t>Cpt ~-CJ-;-<h) = 
=\tT- IKr,-M1)<fM2):J{G(o~IA )G(0a.\A1)j (2

.J) 
p. q: ... ,.,2. icl , < 12 2 t. It• r1 A =A =O 

where'' ' ,? 
1 

i ' 

{
.2 C 6 J • 

~ = exp -\3 ~o'.Z)('U-\9) l>A1(u)6A2('lP) d.u d.u 

P.I~ ~ i =x +··· 1 . + + 
Pa. .'l-2. 

Fig.2 
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For the physical external lines the relativistic Hamiltonian 
scheme coincides with the Feynman one, the action of the operator 
:J.lJ leads to the multiplication by unity and the chain of diag
rams of Fig,1 coincides with the one given in Fig,2, i,e,,the re
lation (2,1) gives the same result as (2,3), 

In the ~ K, l.j = 0 approximation /2, 3/ for the amplitude 

T(P. D'Cl. o,)=T(s t) , we get the eikonal representation: t'l2'Tt' Yz - > ..., __ ...., 

( 2 -i!S . a cl- Et1e.1~ i\ a 
T(s,i)=-2isjd:te (exp[~~<2~~ -m2+~,d-.t;, !=-t. ( 2. 4) 

To derive the generalized eikonal representation (1,1) let us 
examine in the ladder approximation completely reducible (cR➔ 
diagrams, describing the 

- :>..'a2(\l~) -I ... __ 'I; 

process under consideration (see Fig,)), 

:,r:-+ 
I 

,'-~ 'J,2 .).<lecr~t --

P1 

P2 __ ..,.--- Il
~+-

+ +··· I 
I 

.,,. ........ ' __ ., ~ ....... 

Fig,3 

We shall call a diagram the CR-diagram in the ladder approxima
tion, if it is such a reducible diagram, irreducible components 
of which correspond to one meson exchange (In what follows we 
shall omit the words "in the ladder approximation" for brevity), 

For one of the CR-diagrams of the 2nth order in S depicted 
in Fig.4 (the nu.~ber of all CR-diagrams which differ in the way 
the vertices are connected by dotted line, is equal to 2n), one 
gets the following expression 

,-,J 2"' ( 2n-2 + 2h-, d ;,_, <+> , 
4(s,-\:)=(2.n~3(1t-1)) VodK_;A(t::j)J}o;1Euo~ (A.2j'!;.),,.)?.Zj:; "-a>z)" 

where 

,t:'(A✓ - _ 11.1 -1- _, "v> _., -,,o ) (2,5) 
u Uzj+I '-1>2jn J\ot:2jn_ -"-""'ZJ ' 

, I 

k., =R, Ko 5 P2, K2n-,='h,l<211= 'h, 'aeo= ae, cleal\=ae, Af="'j-2 t::j. 
- ... ~(~ae) .. 

_p -- l "' 
i / ,.:~,/~'\ .Aa:'.3 
~ t , " '(llae (r~1 \ P, /~rif) ~r I ~ 

/ z ,~'--.::,,r-

P2. 

-r. 

Fig,4 
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jr 

i. 
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On integrating over · K2j+2. ( j = o,1, •.. 1t-2.) , the expression 

(2,6) 

(2,5) takes the form 
,.._, 211. 11-2 ~) lH d ] 
Tn(s,t.)=ci)~c ... ,iSf!JdK2j,,AC1::zj .. )Ll (~2j,t~t2) cJe ~_:ii~ • 

11-1 <+> J- 2Jl2 

xfi[tJ'lt/..+'>-~.-~re~ dae2.i .. } -• \: 2J•• 2.1.. 2jl ae.. _,, • ~2-,,-P- K. 2·u P=O+n . 
J=O --.,;u ' J I ) 1'1 -r2. 

Now integrating over a?2J·-t1 (j::.0,1, ... ,'l\-i) , we get: ~ 211. n-~ 

T.,(s,t)=c2?)56i-1j~nJ [dK2.i+li->cK2;+1)Lf\.62,.t>--~2.j+2.) ;~_z;_;;} 
-o • l.i+l. (2 7) 

11-1. 1 .--------- • .. n [-::-b-· ] , ✓c , >~ ,z. · i: jao 2"12j+I a2.r"-'f4jjw;~-t£ ' wtj+,= >.A.t;,, -~~j.ttn . 
All subsequent calculations are carried out on the energy shell 

('cle=ae'=O), 2. z. 
Suppose that at high energies (i,e,,when S=P-+oo,i=(pt<y)=con.st.) • .,, ,, 

in denominators of the type ~zj- ).A 2j+s+ W2j+ 1 of the inte-
grand (2,7) one can neglect the terms <f2.j (for the discussion of 
this approximation, see Appendix), i.e. , 

/ / I / 

'oe2j-J,.,h.2j+1+w2j .. ~ - "'~,j .. + W2J+1 (2,8) 

In this approximation the sum of all terms, corresponding to 2n 

CR-diagrams, is equal to 
f ~ft•.Z ~) (+) d h•I It 

Th(s,-l)~)!C•-i>JJild')4•12ll('Sj)6 (~j!,.>.~2J.) il! ~~~~ fiV[(ic_c->i< _)] , c2. 9 > 
'"0 2, ;lJ+l. Jco 2'J-, 2J+I 

V[(- --)i, 9 - - --where k1(-)K2 ~ = 2 ( ... , K
1
(-)~ = i( _ ~r._.0

_ "ik'z. ] 
'ln:- lr.1-k'z.)-•E I .M. r I M-1- r,:2 . 

We choose the 4-vector :>.. in the form 
:}.., p K,;.,+ K2; 

= W = ~(K
2
j+s+ k

2
)~ • (2.10) 

Then expression (2.9) in the c.m.s, (i.e. <i;=-C};Cl, f.=-Pz= P 
can be written as follows 

1 sll•, [ cl.Q. . ]ll•I ,a 

1:(s,-1:)=~Jtf,,_" nJ.=0 &E.z. (Ez:-~~t.) nvrc~_,C-)~J-.J], (2.11) 
.Jtl :.,t-t Jc::0 t 

E -~ 2 --2.' _ ~ d..Q = c:lKz;., where 2 ... -M:~K2,.,, E,=i;,--JM+'l,·, 2i+1 -E-- • 
~ • • 2j+I 

Since high energies are carried by nucleon lines (i.e., the essen-
tial contribution in (2.9) comes from the regions E2j._,~E'v. ),we 

_, ( . )-1 E-'( . )-t can substitute E 2J+• E2j,,-~- ~e, by ,- E2j.,- Eq,-i£ and 
-3(o-l)f. 1 \ll•lsn•Z d_j1_ ft-I 2 

1:_(s,i)=(2ll) \se,1 U,Ea;;;-E~~•t flY[(~j-1(-)~.,)]. (2.12) 
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How for finding the asymptotics of (2.12), we apply the tech

nique, developed in ref,/4/, To this end, putting 

pH~ .. ""i., isj .. <->cf = ~j ( P =l<+)q_, i<,j .. = ~i+>ci,) (2. 13) 

and taking into account relations d.-P.2j ♦ 1 = dn~j 
write it in the following form: 

in (2, 12) ,we 

Th(s~)=(~)(n-lg~r~n
1

(E d__~it ]V[(A<-fxJ]V((x<->\H·V(~a)c2. 14) 
J:I ~.(•)i I _ ti.t . . 

Using relations (~.(-~.) 2 =(~-©1,--:•l (see /4/)~ we pass to horo-
J~ l J 

spherical coordinates 6.= (a.,~) Jt-=(a. v.) in (2, 14) by means 
Q. U , J JIUJ - Q. ,_ 

of formulae E~_+J.J.=Me, E •. -:>-.- = M Q-Qj+ ..L ,.._.ie ' ~--(.>.- ,'>v;2), 20· ' ~ ' ~, J5 t1 u, , J .,, 

d.n .=e "cl.a-~-~ J t· . 
·rhen we get: 2a- ;i.,.. 

-:sC•-•> -<11-•> n-, [e 'da-d ] " . ~ 
4i(s,t)=C2Jt) (&~) ~r. e<>;-1-~E ~; gv (l~ ), (2.15) 

~✓...,. .... -1·_.,-,. -~1- _.,. ----.. -----1 __....,-. 
where /:,.=AEB.>.

1
,.6

2
=).

1
©"-2 , ... , Ll._,=>-,._,©:>-.,._, '. .ti.,..=:>,,._,. 

The definition of operations (+) and CD are given, for example, 

in /7/, We have chosen ci in the form "§:=(o,o,q,)-and have taken 

into account the fact, that when S>>M'\ftl the following ap-

proximation holds a- · 

E~~+>f ½ =(E>-jEa.-+~j/1,,)/M-E.t ~ ElE"_;;:-j3 ~=~(e :.1). 
J __,.,, ,,,_, , _, a._--

Since !:,. =(~,o .. )(K=i,2, ... ,n), then a.;.=a"_,a1e:,6:=e (15-ok) 
✓ _,,,, - t:-1 

when i,r,k:;,,-n-1 and a"'=a ... ,,lf1e:=01t-! when k = n, where, 

by definition, Clc,=a,i>= H' • Using now in (2~15) the operator 

Fourier-transformation on the group TO) . , ---w ,, 

. VCK')=V(~J;)= 1dijltagc~§tl◊C~Jlt,> em}!r•~js- -aj 

and performing the integration over all i. , we arrive at the 
. -J ' 

expression C > ·~- 4 2:_a.(i!'--~ )-iai!'", · 

Tn(5,t)=(16nE[)~-~-05el~~ls~TI.[e ~a:_ ~~Hf€ daj]-
• Sfidcjlg'j<§'j)IV(r-)1:§ea,; > -

J:I 1 i J · 

(2.16) 

Taking into account,- -that in high energy regime the relations 

QQ::0, i ~~, ltl~'if2. hold, after the integration over Qj 

( j = 1 2 n-1) , one gets the following representation 

T11(s,t)~=2is5e'Ai9cl}Jtn 0(l;l)-··9(~()<Y.IV(z,) .. ·Y(~)l~}d~ ... dzlt. (2, 17) 

8 

,. 
I 
I 

A 
V 

Thus, we have demonstrated that the summation of the chain of 

diagrams (Fig,)) at high energies leads to the representation 

(1,1) for the amplitude T(S,t)=ZT..(s,-l:) , which was derived in 
. ~-· /4/ from the QPE. 

3, A GENERALIZED EIKONAL REPRESENTATION IN 'rHE 'rIIHEE

DIMENSIONAL FOR~nJLATION OF QFT OU THE LIGHT CONE 

According to_ ·the diagram technique of the three-dimensional 

formulation of QFT on the light cone /11/, to dotted line there 

corresponds 4-momentum J,lcl2, where -4-vector ~ , in contrast to 4-
2. 2 ,72 

vector~ , is light-like: !-( =~o-r =0, ~o>O • In this case to 

the- CR-diagram of the 2nth order 1.n 3 , which is depicted in Fig. 4, 

there corresponds the following expression 
......., 211. n-2 (+J (<-) • d h-1 (+l , • 

i:(s,l)(~~J~f \/l\)AC'\;,µ~j•),s~;~•z~lD(L\;ft~~}
2 
~ae~~~< 3, 1) 

J•Z.. 'J ::l.jH 

After pe:form;ng integration over a>j (j=f,2., ... 2n-1), ins~ead of 
(J.1) we get ) 

~ , _i'.'.:_ n-l (+) 6(11t.1,.) IH e(~~ii.,) 1 
i;:cs,4)=r,2.Jt)3<":•>SndK_.6(K)H~62-il fla-;- Mi&f., . l2~t." I, (3,2) 

\: J=O 2J•I 2JH 2·•• J ~o <>: -'-= - t( 2' 
• -. 2pA' ~II 

where a?2j=(M~-6~j•tYl2~~Zj•il, j=i,2, ... n-L 1" 
Suppose that at high energies in the denominators of the form 

~ffi~ts21.,)/l2f{~j+i 1 , one can neglect the terms cl£:'2j(cf,with 
/2~8/), Then the sum of all terms, which correspond to 2n CR
diagram~, is equal to (in the· following ct:'= a>~ 0 ) 

-~<•-•l h-2 ·c .. > S(!' t. . ) n-• 
1;:(s,t)=(h) :}fidK_L\(K )M1:_ll::\_ TTV[(i2 __ (-)k2 t] <J,J) 

. _ j:o . .zJ.. ~•I 2jot -1. JrO J I J~ • 

In (3,J) it is convenient to pass to the c,m.s. (P=O), where 
·· -3{n-1) -(n:,) •·2 d..Q . _ · n-1 . · . 2 ➔ · 

T.(s,t)=(2n) (~E.i) ~n E .-E~~lf. e(2~E+°[K)IlV[(K_(-)K J J,".n=t _( 3, 4) 
~ j:o 21+1 'l- 2JH 2,~ j•O - 2r• 21H I. 

In the h~gh ener&Y limit, i.e, when 2E°i=./s'..+oo, the 0 -functions 
in (3.4) can be-replaced by unity, As _a result the expression 

(J,4) for T~ takes the form 
-3(0--t} -(h•I) h•2 d__Q . h-1 ~ 2 

"J:(sJl)=(2n) (SEci,) ~n E. -~lt. nv (~j-,(-)K:z-.,)] 
J:O 2JH J-0 J , 

(3. 5) 

•J As it is known, the points P,b.2jH= ~t(zj•~ 0 do not contribute 
in (J,1) (see /11/), 
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which exactly coincides with the expression (2.12) of the prece
ding section. 

Thus, we again obtain the representation (1.1) for the scat
tering amplitude, which differs from the usual eikonal represen
tation (2. 4). by a more complicated dependence of phase function 
on the energy·and potential. For example, in the case when the 
matrix <~l'v'(c)lg):6(9i-9)'{(~.'§) is diagonal, the logarithmic 
dependence arises /4,7/: 00 .._,_,~~, 

oo iS"'-(l+~)da 
T(s,t)=-.liJtisSs,ci~JJ-r-t s>){e-- 23 

- 1} . 0 , 6> 
. 0 

We express our gratitude to V.G.Kadyshevsk,y,A.N,Kvinikhidze, 
M.D.M&teev, A.N.Sissalc,ran, L.A.Slepchenko, and A.N.Tavkhelidze 
for valuable disaussioas. 

APPENDIX 

When deriving the expression (2.9) we have used the approxima
tion (2.8), which is analogous to the approximation2::k:,"_j ... O/2,J/. 
It can be shown that this approximation preserves the asymptotics 
of the amplitude. By the conservation of asymptotics we mean the 
following /12/. Let T11(s;l) be the exact contribution of CR-diag
rams of 2nth order in S to the. amplitude, and 1;.(s,-l)in the appro
ximation (2.8). Then, as S-- oo, t.;,collst. 

T11.Cs.t)- ac-t:1:r.;cs>, 
(A.1) .. Tn(s,t) - 0<(-t:)J3(S). 

If ,(s)= .f.,(S), then asymptotics does not change, though o((-l) and 
d(i) are always different. 

For example, let us consider the CR-diagrams of fourth order 
(Fig.5), which give the following contribution to the amplitude: 

( ( ... ) ( ... ) I ~) / (+) I • dell?• [ I 

~(s,-\:)=constJA(k:)~(K)l>(p)l>(<J,l.Jlfif:ti 6(<r,-k: ... <J,-t->-~z->.at.t)" 
JCf .., I (A. 2) 

I I I ~• I ~ I 

X 0(1e-p,+p- "'~,)S(9i"-1+>-cll'.5) + o(<J.-K-<J, +>.ae.5)0(1.-r.-r+>-.rt- >-~z)• 

11 6(<yz-K~i+ "'~2>-at.5)+ S(c,,~K+i+>-2£ .>.a:.'S)o(k·r,-p'+ "~1->-a',2)" 

~ /I I ~ I ~ II a 
x o(<f't K-<J,+>.-x3) + 6(<J,;-K.-<J,+ >.~_,)o(ic-p,+p- ".ie,)o(ci,;11:+q,-+ >-:l',c>.:1t3)t 

.. dicd.1/dp'di. 

10 · 

P. --..----- --...-~-- . , ~' ·n ·_1 • <r. TI I , / , I ( \ 

+ + t • + 
• . · I I P. .,,v ,u,a 

2 Tz 
TI + 

I --~-
Fig, 5 

We write the relation (A.2) in the fonn 

. (A,3) . ~ Tis,-l) = T2(s,i) + AJs,i), 
wh~re'T;, is defined by formula (2.9) with n=2, and for the case 
when :11. is taken in the form (2.10), A2 in the c.m.s. has.the 
form ( E: = Jm2+°K2 ) 

A(st)=-Const rd.n"{ 1 · · + 
~ ' . J Eoc Ep-o;[lll~(11;-•t)-it][E'p~1<(E.f E .. )'-it] 

+ i . j } 
f;{..Jm~(i.-P,)ftr][E~~;;CE,-Et:f-il] + E~_"E'("[~~-(Ei E .. )~ -it][Ept,.- (E.:j i:,.)';.ic] 

The approximation (2.8) implies that the terms A 11 (s,-½:) = 
· =1:(SJ)-T11(S,t);n;?. 2. ( see /A. 1/) are neglected, Here we will de
non.strate that the asymptotics of A2's,t) is of the form ;. Because 
of (2.13) and the relation 

E- ... ~~M2+(-p(J:)K)2'= EeE"'±pK' (p2- .... 2..:. Mz) 
P(±:)~ • M ' - " -

,ff 
we have 2. · 2. , 2. 2 

m- (ic-ch) = E"I_"'-:- ( '=.i·E,.) = J-(~), 
2. ( I. , 2. . ( . ?. I c-, _.. ) 

'lll.- K-P1) = Ep-1<- £'1-E,.) =:, 6,-),._ , 

where .Hic)=2ME1e+m2-2.M2. a.nd when. S»m'\l-t:l,M2 

,2. ,i I 
EP_"~ E4." ~ Ei- 1- E»+ "31 

M . 
Consequently, ( E~+>-

3
)-2. 

A ( .1) Const fJ f"I 1--~ f. . ,◄ E,.+~3)~ 
2 s, 1. = - -s -J ~Lr ;f(~H(ac->1) L 2 + s-t~l\,1:-~ J 

what was to be proven. 

(A. 4) 

In the same way one can prove that after omitting cleft; in de-
• "'J 

nominators of the integrand in the expression (3.2), its asymp-
totics does not change. Indeed, confining ourselves to the CR
diagram of the fourth perturbation expansion order (see Fig,5), 
we get the following expression 
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I 

A(s1)=-Colls1{8(rP-ri.) ctn-: {8 9'P.-f1K)8(~1(-e11> + 
.H.,_' J 2ft(P-1e) [tn~(1:-q~~][m~(t-r,)~i.£} ~ 1+ ~2 - H: . 

e<r<Jrf1::>9ya,-rB) r. f...!._+ __L_ - -aea. :;i~<A. 5> 
+ ~l.L~-it. +8l~1:;-p~~e(~1:-~r.)L<r,+ir;it :iepHt (z,+~itX-11!J.its<t~ 

't 2. 3 
where 'ae = 111.-(ic-q,,) , ae ~ ,..l_ (P-i,;)2., ~ = lTI~ (IC-p,)L • 

1 2ic('--OJ,-1> 2 2,.cP-1e) 3 2rc1e-r1> 
. ~ -We orient, as above, the vector 'l, along, and the vector n 

against ~ axis. Then at high energies in c.m. s. one has rela
tions i.t'h=~P,=21:.i, =l"P and the integrand in (A. 5) vanishes. It 
means that as EC\.- oo the asymptotics of A2(s,t) is smaller than 
that or"I;(s,-l). 

In conclusion it is to be noted, that though when obtaining 
.the representation ( 1.1) we have not taken into account all ge
neralized ladder diagrams (which are used in deriving the usual 
eikonal representation), the asymptotics of the amplitude ~snot 
changed, since the sum of all omitted diagrams in each 2nth or
der tends to zero like i/ l·l . 
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