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The separabilization method is applied widely to solve the 
quantum-mechanical problem of 3 and more bodies as it leadB ulti
mately to the eolation of one-dimensional equations 

The content of the method is as follows. Let / be an interac
tion potential that always may be presented as 

V = £ \fI<-?<.<• I V'ljXJW . 
Retaining a final number of forms we obtain a separable potential 

Convergence of the approximation (1) is provided by the- well-known 
theorem of the functional analysis that a quite continuous operator 
У may be approximated according to the norm by the operator V ** 

with any accuracy. In this study we modify the presentation (1), 
viz, change V by the separable 

Schrodintser* s equation with the potential (2) is Bolved in explicit 
form and for the scattering amplitude we obtain 

fs=<Kl>/ltf!>C(K,<l О) 

3 



..ere tp are any approximated solutions of ochrodin^er*s equation 

Let as formulate now the iteration method of solution . In 
equation (4) we change \/ by V' , and as ^P~ v/e choose any app-
roxiiuated solnions J . Then with the potential (2) the equation 
(4) is solved in explicit form and V̂  ' Vt~ff}are found. Thereafter 
nupponiii,., in (2) *-? ~ Ч' ~ tiie equation is solved acainfetc. 

./Lthout dwelling on the convergence of this process, we note 
that it leads at every etep for the scattering amplitude to Schwin-
i;er' в variation principle '' (2). Really, if 

the,. н*,«)- f5(*:«)-e • 
/e shall use further this property widely. 

.Vita oecreasin^ particle energy or increasing scattering ang
le the role of corrections (called Fresnel опев) connected with 
deviations* from the eikonal approximation increases. 

It r.hould be remembered that this approximation corresponds 
ьо the solutiozi of the Schrodinger equation with approximated 
Green* s function 

here I^WO, £>, *) ?X-LK. (6) 
fno solutions of the equation with such Green's function are Known 

з 

— of 

< 4>: l - e x P {. • к л - ^ /tYC *')J*'}-
(7) 
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Uow functions (7) are inser ted in to (2) arid (3)-

As a r e su l t the amplitude taken the form 

Here g = @~ (J^ 1B the difference between the exact and e Ikonal 

Green's funct ions . 

I t i e c l e a r tha t amplitude J,f/<

/<fJxn formula (b) d i f f e r s 

exact ly with cons idera t ion of I ' r c sne l ' s co r r ec t i ons . 

From the e x p l i c i t expression for 

*1_ art?) 
it follows that а) С —s> 1 i'or E —> os> 

b) with increase or the scattering angle С increa
ses 

c) Tor the explicit calculation of the correction 
an ofi-maBS shell amplitude in eikonal approxi
mation is necessary. 

For example let us view the particle scattering Gaussian potential 
V(i)= Л е-хр(- ч<г<). 

Restricting ourselves to the lowest A/E term in the correction 
actor С we obtain the result 

c-' * i -I, 

(10) I^fA - ^ £ . ^III£LXJ • 
J tef ( * f • i e)(i Of- if г, i£) Г7 

Here ' ' V J 

Calculation of integral leads to the functions of the parabolic 
cylinder. However in limit cases 



:..) l\/a *< 1 and и) А/"- > У У 

tue re г ul t t.'iKes a simple x\ an 

" ) J '-' " £?< Jijz <-J Z 1 " X J (11) 

It i:ie;u:D that the correction may become essential l'or lar^e scatte
ring aji{;len. 

Calculating Glauber's expresnion in the framework of the po-
ter.tial theory ю г the scattering amplitude of a rapid particle on 

f 8) 

tne nucleus tne i'oilowin^ app^-ximati one are made . 

1. The binding and k ine t i c energy of nucleus nucleons are ne^ lec -

Led. Tni я upproxii.iat i on i в often ref f e.ved to ав ad I aba t i c one 

(G-->?)> 
2. The eikonal approximation i s used ( & -*• &fl ) . Here 6 i s exact 

Gree.-i' с /unct ion . 

In the ad iaba t ic approximation Schrodinger 1 s equation may be w r i t 

ten in i n t e g r a l form (4)» Therefore the r e s u l t s may be appl ied . 

Let us view an example of the e l a s t i c 7? ^ s c a t t e r i n g . 

In t h i s case 

H e r e ^ M * , ^ ) are the momentum and шавв of the incident ( s c a t t e 

red) meson, i.1 i s deuteron jnass. The difference between 6- and G*t i s 

The expression for the s c a t t e r i i ^ amplitude on fixed cent res tha t 

includes a l l F r e s n e l ' s cor rec t ion i s as follows 

в 



i, (*, *', V' С (?, * 'л) /• ^ " ' € ) , , j 

(Ъ) 
Here jo is an amplitude in eikonal (Glauber's) approximation. 

Averaging then over initial and i'inal wave functions we obtain an 
expression I'orlio/ scattering amplitude. To compare with the results 
or other studies (3) let us calculate expression (lb) 
approximately. Supposing the correction to be small we о Lite in 

iZ"i d o ) 

IJI the second term in ( l b ) l e t i s take the amplitude in the 

following approximation 

(17) 

Mote tha t It A/ amplitudes are to be taken in the eikonal approxima

t i on C/o,;y) 

As a r e s u l t we have 

I t i s seen tha t the 2nd and 3 rd terms simply renormalize the 

approximation (}7) and correspond with F r e s n e l ' s c o r r e c t i o n s , to 

the amplitudes of the-|f/\/sca+tering. The 4th and 5th terms are F re s -

I 
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n o l ' r . c o r r e c t i o n s r enormal i z in , - . t he r e s c a t t e r l n g e f f e c t s . These 

c o r r e c t i o n s have been s t u d i e d i n а number of works 

•'./ any c a l c u l a t i o n Method an e v i d e n t d i f f i c u l t y i s t h e q u e s t i o n 
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