


As is known @he scattering amplitude for givsa valus of ¢
in the noﬁrelativistic case 1s not an analyils funsilon I1n the
’,Qupper;hglfrplanev(of;the variable ¥ *)o Thars exizts a

‘,simple-proof%which~dembnstrates'an interesting cennestion het-
ween the dispersion relations and- the inverse problem of ihs

scattering theoryoh
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Let us assume reverse that the amplituﬁe ¢t a“qﬂabugdegﬁ

5(%) Pekpm5ﬂﬂlis.?nalytic 1n the upper halfmplaae and desrsa
> o0 : ‘

es not too fast afvln this half—plane9 (not faster than a poli-

'”mial of % ) Then 1ts harmonic expansicn has only negativs

frequencies°
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This can be easily seen 1f we close the ¢irenit by 2 largak
"semicircle 1n the upper half-plane nf the ctmvm.@-vaxiamie ko
On the other hand, it 1is known from the thenry of the inverse
problem (Gelfand and Levitan / Marchenko?/ tnat the functioz (3)
12 30 detbrmines the relation between {4 aeithe
xact solution of the Schr@dinger equation /and ﬁh zpefons
reconstructs the potential/ The fundamental squation in

‘the Marchenko form is as Tollows*#%®
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o ® To be short we assume. that there ara nec bound stateso
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T The proof 1s analogous. for ?ﬁ differsnt from
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, #xx Marchenko makes use, of the funat on F{x + 3) = ~ s(x + y)o



where' f&ﬁ% g) is the coefficient in the expansion of the
exact solution“p( %Y ( X .is the distance from the origin)

{1nto the series of nonorthogonal functions ? Kv\-{Qﬂﬁ/,ﬂﬁw%téﬁﬁ7
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If condition (1) is valid, A(X;g; | yanishee.and the4exact wave
function kg(Xftf 001ncides4everywhere with the asymptotio one
Yx, T it means that‘euch an ampiitudetdisoribes the
scattering without the potential(contact 1nteraction). Thus,(l)
cannot be made valid for the scattering on the potential. “
It can be shown for the potential limited in the space
V) =0IX ) that &(z)»-:o when Z 72Q. It follows
from the fact that $(%Z) is the measure of the nonorthogonali~
ty of the functions Y (X K): B

f‘ﬂ’ X K)p Yy, A= dx- ?) *;Y(X*r%) (4)

and that these functions are orthogonal when X %J>GL
it

Then. follows that one may ‘write the dispersion relations for the
funotion\jt.)tﬂ/-wsm?the result obtained by Van Kampen (3)

New results are obtained irf one.passes from the,scattering
amplitude given for one value,of 2 to the scattering amplitude
'pﬁiijft which is considered as the function of the’energy E
and of the transferred momentum ‘T . The analytio properties
of such an amplitude were studied by Khuri‘4‘, who showed that

the following relations are valid*
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* The Khuri's relation is derived under conditions which are
equivalent to the assumption that for |kj —— o the scattering :
amplitude 1is given by the first Born approximation.




This relation is correct for T 724 where « 'is the maximum

positive number\which bhas the integral esels?
o0
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Thus, the dispersion relation determines the. iﬁ;l—Fourier com=
ponent of the potential. It means that the knowledge of the scat-
tering amplitude from the experiment at all angles and energies
(1.e. for all E;, ) makes it possible to reconstruct the po—.
tential directly with the accuracy up to the Fourier components
with T ¥ Rel),

On the other hand, such a reconstruction is possible from
the knowledge of the scattering’amplitude integrqﬁed over all
angles ( s-Scattering). In this case, however, one faces the
problem of solving integral equation (2). The knowledge of the
amplitude at all 4 replaces in this sense the solution of the
integral equation. That means that the equation (2) gives effec—
tively the relation between scatteringvamplitudes for various
values of Z . . ,

There remains only to note that, generally speaking, both

equation (2) and the dispersion relations cannot be immediately
made use of since the Scr8dinger equation itself exists only
for amall,energies E . Therefore, it is still necessary to
answer the question what information we obtain when measuring
- the -cross sectlion of the scattering (elastic and) or inelastic

only in the finite energy interval 0 ¢ £ ¢ I max .

Wefshall be concerned with these problems in a more detailed

paper. ' rk;luw.,
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