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In a number of papers the s imple one- bos on- excha nge models a p

p l y ing the explicit un.ita r.iza t.io n of Born p a rtial- wave a mplitudes h a ve been 

used to describe elas tic nucleon- nucleon s c a tter.ing x / . It w as s h o wn tha t 

nucleon- nucleon sca ttering p h ase s hifts .in the s tates w .ith f ~ 1 .in the 

energy region below 3 5 0 MeV can be s a tisfacto rily reproduced if a long 
G + P + 

w.ith the one- p.ion- excho.ng e the exchange of a sca l a r a ( I = 0 , J = 0 ) 

a nd tw o vector w ( I G ~ 0-, J P • 1-) and p (I G • 1+, JP m 1-) me

son s . .is ta ken .into a ccount. In the pres ent .inves tigatio n a n a ttempt w as 
u + 

ma de to consider the exchange of the tensor f - meson ( I ~ 0 , 

J P • 2 + ) as w ell a s a , " , w a nd p part.icJes exc h a n ge fo r the 

calcuJa t.io n o f the elastic N - N sca ttering a mplitude. The e xpress ions 

fo r B orn p a rtial- wave amplitudes corresponding to tensor meson exchange 

were obta ined earlier .in ref/ 
3

/ • 

The v a lues of the masses a nd coupling cons ta nts of excha.nged 

particles were determined 

ter.ing pha se s hifts .in the 

and 5 0 , 95, 142 , 2 10 and 

by the lea st squares method, The N - N scat

s ta tes w .ith e > 1 at energ ies of 25 MeJ 
4

/ . 

330 MeJ S/ .:re taken a s experimental .infor-

ma t.ion, The 
8 

0 2 phase shift a t 142 MeV was excluded from the a nalysis 

s ince its experimental value differed more than by 5 errors fro m the c a l

cuJa ted one .in a ll vers ions of the c a lcuJa t.ion. Thus , on the w hole 1 0 1 

v a lues of the experimental phase s hifts a nd m ixing p a r a meters were used 

in the a nalysis. The interaction L a gra ngia n densities between the m eson 
. . I 3/ 

fields a nd nucleon a re g1ven 1n ref. 

x/ See for example refs/ 
1•

2
/ a nd refs • .in them, 
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In the case of tensor meson exchan ge it was taken into account 

o nly vector g r adient coupling of the meson field with nucleon (tensor 

gradient coupling i s partly taken into account by exchange of scalar 

particle). 'The method of K -matrix was used for the unitarizatio n of the 

Born amplitudes. 'The results of different versions of the a n a lysis a re 

g iven in the tabl e. 

T <:,ble The pole par ameter s obtained from the N - N phase shifts 

Solution 
)(2 

m(o) 

g 2 (a l 

m { rr) 

g 2 ( 17) 

m (u>l 

g ( w) 

l(w) 

Ill (p) 

g ( p) 

l(p) 

m(l) 

g 2 (f) 

x 2 /x2 

in the en<?rgy range o f 25-330 MeV. '1'YJe mas s v a lues are 
1,3iven in MeV. The fixed v illu e s of par ameters a r e bracketed. 

1 2 3 4 

300 .4 170.2 125.9 115.6 

498,:t14 543,:t9 383,:t12 453.:t20 

5.14,:t0.67 I 11.17 .:t1·1o \ 3.4o,t0.36 6,26,:t1.07 

(135) I (135) (135 ) ( 135) 

12.34,:t0.18 12.57,:!:0.18 12.93,:t0.19 12.92+0.19 

(783) (783) 4 28,:t19 586,:t39 

2.87,:t0.14 5.10,:t0.19 1.59,:t0.10 2.98+0.40 

0. 72,:t0.27 -0.54,:t0.18 0.82,:t0.15 0.1,6,:t0.22 

(770) (770) 545.:!;50 493+40 

-o .47 ,:t0.05 -0.54,:!:0. 04 -o. 04.:tO. 05 -0.05,:t0.05 

3.68,:!:0.16 3.70,:t0.11 2.96,:t0.16 2.84.:!,0.15 

- (1254) - (1254) 

- 24.4,:t2.1 - 11. 0.;!3 .1 

3.20 1.83 1.37 1 ~2'7 

From compa ris on of X 
2 

values for the s olutions 1 a nd 2 it is 

seen that the account of the tensor meson improves appreciably the 
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agreement of the model w ith exper iment. In this cas e the a ddition o f 

the tensor meson changes the coupling constans for a a n d w 

mesons without changing those for " and p mesons . F<elatively small 

variation of X 
2 

v a lue for solution 4 , in compa rison with solution 3, shows 

that the effect of tensor r -meson seems to be partly compensate d by 

variation of the w and p masses. 

The comparison of different state contribution s into the total X 2 

sum h as shown that the account of the 

ves especially the description of 3 p 
0. 1, 2 

r - meson exchan g e impro

and 
3
0 1 phase shifts and 

does not noticeably affect other phase shifts. The energy dependences 

of the phase shifts of the triplet P a nd 0 waves fo r solutions 1 

( dashed line ) a nd 2 ( solid line ) ctr e shown in Figs. 1 a nd 2 , It should 

be noted that the a ddition of other resonances ( '7 a nd ¢ ) does not 

lea d to the a pprecia ble improvement of the description o f experimental 

phase s hifts as it takes place in the case of r -meson exchange. 
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The energy dependences of the phase shifts of 
3 

P 0 • 
3
P 1 

a nd 3 P2 state s for the solutions 1 (dashed line) 
and 2 (solid line) o f the Tab~. The experimental N-N 
scattering phase shifts values/ 4,5/ are shown. 
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The e n e r gy depende n c e s o f the phase s h ift s of 3 JJ 1 • 3n 2 
a nd 

3 
n 3 . st.:J. tes f o r th e s o l utio n s 1 (dash ed line) a n d 2 

( sol id line) o f the T a ble. 
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