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In this paper it is attempted to describe the energy dependence of the 1 S 
0 

p~e shift 8
180 

in the NN system with the .help of a potential with a soft core,· 

given by 

gion 

ment 

( 1) 
13 

are coefficients and , x •· jtl(jt •. 0,707. 10cm" 1 
), 

The values of the phase shift 81 Bo obtained 1r/ 
1

/ were usecf in the re-

20-310 MeV, Within the experimental errors these data are in good agree

with those ot 2•3 / • 

It was assumed that below 20 MeV only the 
1 

S0 phase shift contributes 

simultanEj!OUSly to the phase shift analysis and that the contribution of high
1
er 

phase shifts is negligible. The quantity Br 8 was determined tr/ 4 / where data 
0 

on the elastic pp -scattering cross section were used, A good description of 

the phase shift B 'Bo ( p , ·P ) ·in the low- energy region is given by the scattei'

ing "length a (pp) and the effective radius r 
0 

( p p) , The analogous quantities 
• 

-ra 
a 

0 
(n, p) • ( 23,680 ± 0,028)10 em 

were .obtained from data on np scattering, The scattering length a
0 

(n,p) can 

'be determined very precisely from n p -scattering at very low energies (of 

the order of several eV). The error in the determination of the effective ra<iius 

is larger, We used these quantities to determine the phase shifts for np -scat-

ted~ below 20 MeV, It is well-knowr/ 
4

•
5

/ fuat the scattering lengths a
0 

(pp) 

and a • ( np ) are different. 

Taking the Coulomb interaction into. account exactly we obtained the energy. 

dependence of the 8rllo (p,p) in the region 0.17-310 MeV satisfying the x2 

criterion. 

The calculated 
1
S0 phase shifts above 20 MeV for np and p p scat-

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

3 
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suH of , the simultaneous phase shut analysis of PP and ap data, When ana-

lysing the data the assumption that the CoUlomb and nuclear phases are ad(ii.:.. · 

ti~, is made, 

_ .It is impossible, to describe the energy dependence of 8,80 (pp) and 

8
1
So (ap ): by one potential of the form ( :_). at low energies, The s~ttering length 

a .• (ap) , calculated from the ap data differs significantly from· the experimen

tal vcilue a. (n,p) We have found (from pp -scattering data) that a 8 (a,p) m 

' 13 
- ( 17,1 :!. 0,1).10-

potenllal . ( 1) for the 

sec. The coefficients b 0 .;. b8 and b~ :;• :b~ 

PP and ap systems were found separately: 

in the 

P -P 
'b, ± ~bl 

0 ' -1,556 !. 0,241 

1 34,55 !. 4,61 

2 -207,8 !. 18,5 

3 250,6 + 19,5 
2 -

.X:... 0,965 x-2 

D-p 
b' + ~ b' 

I - I 

-0,398 !. 0,232 

12,75 !. 4,40 

-121,6 + 17,3 

167,0 !. 17,9 

1,09 

The forms of the functions V 
0 

(:1) for· the pp and p p systems are very . 

similar_(fig.1). The energy d~pendence, of B,80 (pp) and 811j, (ap) is given in 

fig. 2 ( curves 1 and 2) •. The curve ~ in fig. 2 shows the behaviour of the phase 

Shift 8
1

8o (D, p) callc:ulated from pp data, 

. '\ ~ \ 

~e behaviour of· the phase shift 8 1Bo for the pp and np system at 

low energies makes it possible to describe the phase shifts 8180 (p,p) 

by one potential of the type ( 1), although potentials for both systems 

and 8
18 

(n,p) 
0 

are very 

similar~ 
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F i g. 1. Dependence V
0

(:r) for p,p (curve 1) and for n, p 
scattering. 

(curve 2)' 

5 

I. 



0
)
 

\ 

tf 

..&
.. 

.!"
 

£ 

F 
i 

g
. 

2
. 

D
e
p

e
n

d
e
n

c
e
 

o
f 

th
e
 
p

h
a
se

 
sh

if
t 

ll
t 8

0
 

u
p

o
n

 e
n

e
rg

y
 f

o
r 

p·
;p

 
{

-c
u

rv
e 

1
) 

a
n

d
 

np
 

(c
u

rv
e
, 

2
) 

sc
a
tt

e
ri

n
g

. 
C

u
rv

e
 

3 
is

 
th

e
 

b
e
h

a
v

io
u

r 
o

f 
Il

ls
 (

n,
p)

 

o
b

ta
in

e
d

 f
ro

m
 

( P
, 

P
) 

d
a
ta

. 
o 


