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I. In the authors' paper /] a method has been proposed for
P ( " the derivation of a closed relativistically invariant and Cross-sym-
C ~  metrical expression for the scattering amplitude of two high-energy
particles in the scalar model £, ,=g: ¢ %(x) ¢ (x) : in the fra-
mework of the functional integration method, In the limit of asympto-
tically high energies s -+ and fixed momentum transfers t this
expression has the form of the Glauber representation/l/ with the
eikonal function, which corresponds to the Yukawa potential for
particle interaction., Besides, for simplicity, the diagrams with the
radiation corrections to the "nucleon" (field ¥ ) lines and also

the closed loops of the field ¥ (x) were neglected,

In the present note we give the estimation of the radiation
corrections in the approximation in which the terms k, k’ (ij)
are neglected in the "nucleon" propagators, This approximation
for the region ;}—- » 0 is discussed in detail in papérs/1-4/.

y I, The scattering amplitude of two scalar "nucleon" can be

Y.
( «:\@epresented in the following form/1/:
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Considering the perturbation series it may be established that
the two x -independent D —functions in eq. (2) do lead to radia-
tion corrections to each of the two "nucleon" lines and do not lead
to a "meson" (field ¢ ) exchange between them
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The first D -function, the argument of which includes th‘

Y oo

variable x , is responsible for the mteractlon between "nucleons

and in perturbation theory gives rise to graphs of the type

From the consideration of the integrals over 1 and f

it is seen that the D —functions, the argument of which does not
include the variable x, resuli in divergent expressions of the type

Om 2 x(A > - ). Therefore to eliminate them the renormalization of
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the "nucleon" mass is made, The remaining after that expression
is already finite since in our approximation in the propagators we
do not neglect k? -terms,

For the calculation of the functional integrals we use an
approximate method/ 5,1/ which corresponds to the neglect of the
ki k, (i £j) terms in the "nucleon" propagators and which permits
to keep the k® _terms.

Thus in the so-called kk;=0(i#j) approximation we obtain

for the scattering amplitude the following expression:
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After sufficently simple but bulky calculation of the integrals

over k we get
: el
g? 2 X::2 myVim =t
h(t) =exp i 22[lfn 5~ - tn - X
T e e
+
\/,.(mzlv—t +\/-t . (5)
Vam? -t +y=t AEELED
< fn — s ""e..|1-x9]}.. ’Y
Vam? -t =yt x .))

\/4m2-t - V=t

2y 4m!'—t

/1]
we can write the scattering amplitude in the following mannerx/

2
St i Ko eV P

h(:)sfdzx*le (e ™° -1), (6)

t
At present on the basis of our papers in the limit aralind 0

1
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(
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where

T=(p -q l). ?)
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In the expression (6) the variables are chosen in the center- O
of-mass system (c.m,s.) and the axis z is directed along .the mo-

menta of the incident particles.’

x/We note, that in this expression only the renormalization of
the mass has been made,
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As is shown in the article'™, the second term of the scatter-
ing amplitude, obtained with the aid of the replacement Py< p,
or T-s(px“q . JoU=( p,—9q,) has in the region Lo Lo- a higher
s
order of smallness with respect to s ,

IIl. Thus, we see, that in the approximation used at s - =
and t -fixed the account of radiation corrections leads to the multi-

plication of the eikonal form of the elastic amplitude by a certain

Crnfac:totr', depending only on the momentum transfer ! .

Consequently, in the supposition made in the sum of all the
ladder and crossladder graphs radiation corrections do not affect
the asymptotic in s at high energies,

However, we note that the problem of a correct account of
radiation corrections is rather complicated and would be interesting
to perform further studies of different aspects of this problem,

Apparently our result corresponds to the correct account of
contributions of the so-called "soft mesons", for which the approxi-
mation k k, =0 is valid/4/, |

In conclusion the authors express their sincere gratitude to
N.N. Bogolubov, A.V, Efremov, A.N. Tavkhelidze for valuable dis-
cussions and critical remarks,
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