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The separabilization method is applied widely to solve tLhe
quantum-mechanical problem of 3 and more bLodies as it leads ulti-
mately to the soliution of one-dimenpional equations(l—4).

The conten® »f the method ip as follows. Let V be an interac-
tion potential that always may be presented as

V=3 Viercdviijr¢ v,
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Retaining a final number of torms we obtain a separalle potential

Ve E Vi<V jrgtv. ()
Convergence oévéhe approximation (1) is provided by thc well-known
theorem of the iunctional analysis that a quite continuous operator

\/ may be approximated according to the norm by the operator /™

with any accuracy. In this study we modiry the presentation (1),

viz, change V Dby the geparable

s, MUl ddV )
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Schrodinger’'s equation with the potential (2) is solved in explicit
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form and for the scattering amplitude we obtain

§5s ckfvigt> (e, <), | (3)
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.ere §’"are any approximated solutions ol Uchrodinger's equation
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let us rormulate now the 1teration method of solution . In
cquation (4) we change V by \«"5, and ag ‘P“we choose any app-
roximated sclutiong ‘)': . Then with the potential (2) the equation
(4) ic sulved in explicit form and Y;i-‘ “f:!/f} are lound. Therealter
supposin,, in (2) LP:= 5‘:: tile equation is solved agein,etc.

JZithout dwelling on the convergence ol this process, we note
that it leads at every step Jor the scattering amplitude to Schwin-

er's variation principle(S) (2). Really, if
Y- 2 e g
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Jde ghall uge surther this property widely.
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Jitn decreasing particle energy or increasing scattering ang-
le the role of corrections (called Fresnel ones) connected with
deviatione irom the eikonal approximation increases.

It chould be remembered that this approximation corresponds
.o the solution of the Schrodinger equation with approximated
treen's iunction

G () 2 e "oz ST,
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here K = (0 P, k) T, LK, (6)
e solutions of the equationzwith such Green's function are Known
I 7-expfonz - [y (2, =)d=]
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Now runctions (7) are inserted iuto (2) and (3).
hs a result the amplitude takes Lthe i'orm
1 (GF) 2 COERYf(RR) ) fo=<R VI s
CfBR) S BF) - [ FE R §15.074,2) G0%, 7)o - (0)
1Jerej=€'-6:is the difference tetween the exact and eikonal
Green's frunctior.se. s

It is clear that amplitude ‘7[,(/::271:1 formula (&) difters
exactly with cousideration oi Mresnel's corrcctions.

From the explicit expression lor

9 (,:: 7..,): m = 7 - )
('2'1 +L6}(2z7—// +e€) (v)

it l'ollows that a) ¢ -» 1 ior E — oo
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b) with increase ol the scatterin, angle C increa-

ses
¢) for the explicit calculation of the correction
an ofi-mass shell amplitude in eikonal approxi-
mation is necessary.
For eaample let us view the particle scattering Gaussian potential
V(2): Aexp(-ated).
Hestricting vurselves to the lowesl A/E term in tiie corvection
actor C we obtain the result
ct-4-1,
whe e
¢ JJ 792 Vi »‘7 (10)
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Calculation oi integral leads to the iunctions of the parabolic

cylinder. llowever in limit cages
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w) A /a << { and ) A/ >> 1

tae rerult tuaxkes a simple 1roem
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1t mennp that the correction may become essential ior large scatte-
Ting anglen.

Calculating Giauber's expreanion in the framework o1 the po-
tertial theory ior the scatterirny amplitude of a rapid particle on
tne nucleus tne iollowing appm™-ximations are made(e).

l. Pthe Linding and kiretic ener,y of nucleus nucleons are nejlec-

ted. Tnis approxination is or'ten retfterved to am adiabatic one
(G>6).

~ ~

2. The eikonal approximation is uped ( G 6: ). liere Gig exact
Green's yunction.
In the adiabatic approximation Schrsdinger‘s equation may be writ-
ten in integral form (4)., Theretore the resilts may be applied.

Let us view an example of the elastic 77°/scattering.

In thie case

N O RS C O - SR )L B
G (5] W”L}ﬁ’ A A AR (13)
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Here *}M(K,rn ) are the momentum and maps of the incident (scatte-

~ ~
red) meson. il is deuteron mass. The dirrerence vetween G and G is
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The expression ilor the scatteriis; amplitude on fixed centres that

(14)

includes all Fresnel's correction is as Lollows
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Here f} is an amplitude in eikonal {Glauber's) approximation.
Averaging then over initial and iinal wave lunctions we obtain an
expression for7iJ gcattering amplitude. To compare with the results

ol other studies (71-10) (3) let us cilculate expression (1%)

approximately. Supposing the correcsion to be small we obtein

fs fvf_i]t[kk 7S (5B )35 7).

(1v)
I, the second term in (16) let is take the amplitude in the

following approximation

j('n‘; ebaz/.z?[”n (““e—“ﬂu}(;ﬁp (A)

(17)

Note that 7N amplitudes are to be taken in the eikonal approxima-

tion (fp"/\/)

Ag a result we have

§. 4.+ & T 350 on @/z‘a,,n( 73) L
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It is seen that the 2nd and 3 rd terms simply renormalize the
approximation (1?) and correspond with Freenel's corrections, to

the amplitudeg of the[h/sca*tering. The 4th and 5th terms are Fres-



nel's correcticns renormalizin:. the rescattering effects, These
correctiong have been gtudied in a nuaber of works(y-lo).
by any calculation method an evident difficulty 1s the question
0. tnhe o.i-liass shell amplitude parametrization.
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