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In this paper it is attempted to describe the energy dependence of the t

phase shift 8,
" i 50
given by

S
" . . . o .
in the NN system with the help of a potential with a soft core,

, ex -3 . i
Vo(x) m (by+bye +be  .oi)&™/x
; : A (1)
LI
where b, are coefficients and . x= pt(p =0,707. 10em™").

The values of the phase shift 8,.50 obtained ln/ 1 were used In the re-
~gion 20-310 MeV, Within the experimental errors these data are in good agree-

ment with those ofl 2.3/ .

"It was assumed that below 20 MeV only the 150' \phase shift contributes .
simudtahgously to the phase shift analysis and that the contribution of higher
phase shifts is negligible. The quantity . 81.% .- was determined i.n/ 4/ where data
on the elastic pp -scattering cross section were used. A good description of

" the phe;se shift 8,30 (p,p) -in the low-energy region ls given by the scaﬁem

.ing length a -(pp) and the effective radius r, (pp) . The analogous quantities
B B

s, (n,p) = (23680 £0,08)10 ""em and 1, (a,p) = (246 + 0,13).107 *cm

were .obtained from data on ap scattering, The scattering length a, (a,p) can
'be determined very precisely from np -scaftering at very low energies (of
the order of several eV). The error in the determination of the effective radius

is larger, We used these quantities to determine the phase shifts for 1p -scat- .

| 4,5/

' tering below 20 MeV. It is well-known Ehat the scattering lengths a_ (pp)

and . a R v(np) are’ different, )
P . 1
" Taking the Coulomb Interaction into account exactly we obtained the energy

dependence of the #&:i_ (p,p) in the region 0.17-310 MeV satisfying the x?

8

_criterion, -

.

" The calculated lso phase shifts above 20 MéV for ~#2p and pp scat-

tering coincide because they correspond to the phase shifts obtained as a re-



<

sult of the sunultaneous .phase shift ana.lysls of PP

and

op

data. When k‘a.na-

L lysmg the data the assumptlon that the Coulomb and nuclear phases are addi-’

txve, 1s made.

s It is unpossmle to descnbe the energy dependence of

(nP) by one potential of the form (1) at low energles, The scattermg length

8, (np) » calculated from the =mp

(pp) and

data differs significantly from the. experunen-

tal va.lue a, (a,p) We have found (from pp ~-scattering data) that s, (n,p) =

- (171 + o,1) 10713

’ sec. The coefficients by

eie b,

a.ndb

ede .b

in the

'potenhal,(l) for the PP and =P . systems were found separately:
S NI 3 ) n-p
b+ Aby b + Abf
© 0 -1,556 + 0,241 -0,398 + 0,232 ;
1 34,55 + 4,61 12,75 + 4,40
2 -207,8 + 18,5 -121,6 + 17,3
3 250,6 + 19,5 167,0 + 17,9 i
0,965 1,09

\ X él
x‘ 2

The forms of the functions

V (x) for the pp

and pp systems are very

(2p)
fig. 2 (curves 1 and 2). The curve 3 in ng. 2 shows the behaviour of the phase
shift 5o (n,p) ca.l\CLAated from pp data,

sl.muar (fig.1). The energy dependence of 318 (pp) and 8, 15 is given in
A

“and op

low energles makes it possible to descrlbe the phase shifts 815 (rp) and 8 (n,p)

The behaviour of the “phase shift 3, 1s, foF the pp 'system at

by one potentxa.l of the type (1), although potenha.ls for both systems are very

" similar,
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