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Some authors considerel the dispersion relations for nuc-
leon-nucleon scatteringll“jl. The relations which they obtained
could not be compared with the experiment, for they involved non-
cbserved magnitudes and als> unknown magnitudes connected with
antinucleon-nucleon scattering.

In the present paper wo: 1nvestlgated the approximate disper=-
sion relations. The nucleon--nucleon seattering in the absence of
antl--nucleons is considered. We are preceeding from the dilsper-

zion relation obtained 1n the usual wayl4]a
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Here [ and A are the resl and 1imaginary parts of the nucleon-
nus lepn scattering amplitudes respectively, L 1s the scattering
nu: {=on ensrgy in the roordinate aystem where the sum ol the mo=—
menta of the scatterer before and after the collision egquals zero.
(-f y P % O ). The nucleon-nucleon scattering amplitudes

D(-M) and A(-k') are linearly expressed by antinucleon-nucleon
srattering ampiitndes with rositive energy. So the dispersion re-

lation bounds the amplitudes of nucleon-~nucleon and antinucleon-




nucleon secatterings.

In the considered approximetion (1) has the forms
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where the last term is the contributlion of deutron ilntermedlate
state, 0ot and dis ~* Croneker symbels different from zero 1f
the total 1sotopic spin T = O and the total usual spin 5 = 1, C -
~the constant independent on energy which must be determined from
the comparison with the experiment, E - the energy of deutron
coupling. Such an approximation is sgtisfactory in the energy re-
gion where the magnitude of the integral is determined mainly by
the behavlior of the Integrand 1f E’~ E., For this the integrand
A(E') must possess a great derivative for the integration 1is being
made in the sense of principal part. The scattering amplitude A(h )
which 1s an integrand in (2) is not an observed magnitude in the

region
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For Porward sgatterlng nﬁaa Oy the non~observed regien is vanlsh=
Ing.

In nucleon-nucleon scatterlag 1t 1s necessary to take into
account the identity of particles and consider not the scattering

amplitude f(8) for a certain angle 8, but a linear combination



of the form

feorr f(5i-8)

(4)
where 6 1s the scattering engle in the centEe of mass system,
The non-observed region (3) remains at any @ for this amplitude.
With the alm of conducting the symmetrization we write down (2)

In the centre of mass system:
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where W 1s the total energy of two nucleon system,
, ¢ =2 w~qrvr

{ = —smm—mmer and P

= ~Cos 0) -
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In this reglon Cos.8'(~ 1, The transition, the 8 —— G - @

1s equivalent in (5) to the substitution.
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To fulfil the symmetrization 1t is essential that
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Besides, Cos. © and €os. (7 - 8)' incorporated into (5) under

the integral are equal to:
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Therefore 1f the function A(W') 1in the region W® -~ ‘w changes

rapidly enough in accordance with the assumption made =saviier the
integral involving difference (6) may be neglected in compariszon

with the integral i1nvolving an aﬁologous sum and the last term in

T

expression (7) for Cos. ( - 8 )" may be neglected toc. Then:

Coso ( M =86 )" =Cos. ( 7 —8') = —Cos. @*;
and the performance of operat.or ( 4 ) turns out to ve possihle,
In thls appriximatien the non--observed reglon fully vanlshes far

forward scattering (P = 0) ah& we obtain
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wher\Yﬂ—We used the optilecal tleor;m for forward scattering. The
experimental verification of the written dispersion relation (8)

1s of 1nterest. Ths exlsting experimental data on the tatal cross-
section and ti.e angular dilstribution make 1t ponssible tn calculate
the integral of *he tectal ecross-sectlon and to compare thus obtained [
with the one experimentally measured. This verification will give

an answer to the problem about the limits of the application of
dispersion relation (8).

In the very low energy reglon (up to 6 MeV) where the zcat-



tering is described well by Swwave we can use the ezpansion
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and to perform the verification of the dispersion relation (8). Ila

this case 1t assumes the form:

K’

I : 3
- gm?_cgua.(kh(ué +£—- A ~—_-2 )QM =
UKk M) (*J Sinaén.i{i(()d:ki“_*'cl 3K 2k m° ‘) )
- [y ' Kk k) K'E+ME) K?. + T"IF

(10)

where Qg = Cum [—- SN 230, H’)] . 3o and 31

K=+0
phase—shifts of singlet and trlplet S—scattering, respectively.

Subgtitnting expansion (9) intoe (10), differentiating by K° and as-

suming !ﬂ.“.“?‘ = 0 we get the relation involving r. and a. These magw
0 =3 0 em T, ) 704 167 m
a,=-2369 10Pm  q =538 10 %
The deutron term ls absent l'or singlet scattering and the left-hand

nitudes are well=known and t=qu.a.ll5l to:

side of (10). coincides with the right hand one with the accuracy
up to 0,01%.

One fails to solve the problem of the determinatlon of »,
through ae It 15 due to the fact that r, 1s very sensitive to the
chanpge of tokal umoss=sectionSud The hub;itution of expansion (9)
instead of the total cross”sectinﬁ 18 the rough verification of the

dispersion relations,



For triplet scattering . f we d» not take into urcount the

deutron term, the Teft-hand side of (10) cotilncides with the right-

hand side with the accuracy :up to 3%.

The authors are very grateful to NoN. Bogoluybov for valwasble

advice and L,I. Lapidusa, A.A. Loguno¥y and D.V., 3hirkov for fruit.-

ful discussions-
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