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In a number of papers the sinple one-boson-exchange models ap-
plying the explicit unitarization of Born partial-wave amplitudes have been
used to describe elastic nucleon-nucleon Scatteringx/ . It was shown that
nucleon- nucleon scattering phase shifts in the states with I 21 in the
energy region below 350 MeV can be satisfactorily reproduced if along
with the one-pion-exchunge the exchange of a scalar ¢ (1! ‘=O+, J P=O+)

P +

G = - G P -
and two vector w (I = 0,J] = 1 )and p (1 = 1,J = 1) me-

sons is taken into account, In the present investigation an attempt was
made to consider the exchange of the tensor f -meson ( 1Y . o',

Jf - 2+) as well as ¢ , 7 ,® and p particles exchange for the
calculation of the elastic N — N scattering amplitude. The expressions

for Born partial- wave amplitudes corresponding to tensor meson exchange

/3l

The values of the masses and coupling constants of exchanged

were obtained earlier in ref,

particles were determined by the least squares method. The N-N scat-
tering phase shifts in the states with £ > 1 at energies of 25 Me\// 4/
and 50, 95, 142, 210 and 330 Me\// 5/ were taken as experimental infor-
mation. The 302 phase shift at 142 MeV was excluded from the analysis
since its experimental value differed more than by 5 errors from the cal-
culated one in all versions of the calculation. Thus, on the whole 101
values of the experimental phase shifts and mixing parameters were used
in the analysis. The interaction Lagrangian densities between the meson

fields and nucleon are given in ref./ 3/

x/ /1,2/ .
See for example refs, and refs, in them.



meson exchange it was taken into account

g of the meson field with nucieon (tensor

aken inio account by exchange of scalar

-matrix was used for

the unitarization of the

s of different versions of the analysis are

ameters obtained from the
; range of 25-330 Mev,
. The fixed viiues of paraneters are bracketed.

phase shifts
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2 values for the solutions 1 and 2 it is

tensor meson improves appreciably the




agreement of the model with experiment. In this case the addition of

the tensor meson changes the coupling constans for o and w
mesons without changing those for # and g mesons. Relatively small
variation of X ? value for solution 4, iIn comparison with solution 3, shows
that the effect of tensor [ -meson seems to be partly compensated by
variation of the © ard p messes,

The comparison of different state coniributions into the total x 2
sum has shown that the account of the f —meson exchiange impro-
ves ezpecially the description of ’p 0.1, and 31‘)1 phase shifts and
does not noticeably affect other phase shifts, The energy dependences
of the phase shifts of the triplet P and P waves for solutions 1
{ dashed line) and 2 ( solid line) are shown in Figs, 1 and 2. It should
be noted that the additiorn of other resonances ( 7 and ¢ ) does not
lead to the appreciable inprovement of the description of experimental

phase shifts us it takes place 1n the case of f ~meson exchange,

References

1. RAAmdL RABryan, MILMacGregor, Phys,Letters, 21, 314 (1966).
2. L.S.Azhgirey, V.L.Chizhikow, Preprint P-2584, Dubna, 1966.

3. L.5. Azhgirey, V,I,Chizhikov. Preprint P2-3188, Dubna, 1967.

4. RAArndt, M, MacGregor, Phys.Rev,, 154,1549 (1967).

5. RA Arndt, M, MacGregor, Phys.Rev., 141, 873 (1966).

Received by Publishing Department
June 21, 1967.

[§)]



10+

Fig. 1.

The energy dependences of the phase shifts of 31’0-3?,
and sPZ states for the solutions 1 (dashed line)
and 2 (solid line) of the Table. The experimental N-N
scattering phase shifts values/ 4,5/ are shown.






