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The phenomenelogical non relativistic q-§ and q-q porentials have .
been found to geuerate the spectra of mesons and baryous in reasonable
agreement with observations. These resulrs thus jndicate that yon relativistic
dynamics may provide reasonable structure for lighter baryons’’, The peneral
form of the q-q potential contains preduminantly a central part V5, and
a hyperfine spin~dependent potential Vﬂq. In perturbative calculations
the radial form used for the hyperfine term is a delta function?). As
these zere range forms for the hyperfine term lead to a collapse in a
dynamical calculation onc is obliged to repluce it by a more rvealistic
finite range fori. The resulting 3-q wave function one obtains has a different
form than one gets in perturbative caleulations, The central part of the
potentizl also contains an enerpy shift te reproduce the ground state
mass, this shift if not incorporated leads to change of other paramaters
in the central part in order to reproduce the ground state mass. However
this poLential shift does not change N-N phasc shifts. As Lhe nuclcon-
nucleon (N-N) scattering phase shifts derived by the g-q intevactions
depend strengly on the size parameter of the nucleon a more realistic
q-q potential will lcad to a unified approach fLor the internal structure
of nucleon and for the contribution of the quark-exchange terms Lo the .
N~N scattering.

Ve used the potential due to Bhaduri et a1.1)
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The parameters of this potential are claimed to reproduce Lhe
spectra of charmomium. The quatk mass m,(= my) is not a free parameter
for caleulating spectra of lighc mesons and baryons byt chosen [rom uwaghetic
momenl considerations. The various parameters are Ko = Ko = §102.67 MoV Im,
a =0.0326 (teV™ L) 1/2, = 913.5 Mev, 1yt = 2.2 fwl, my = my = 337 MeV.
We found that the excited states of nucleon produced by this q-q interaction
are in reasonable agreement with experiment.

This potential is used to generate the 3~q nucleon wavefunction
and this then is atilized to calculate the 1S, phase shifts in the single
channel resomating proup approximation. Our prelininary results when .
compared with experimental values indicate that there is a shift in our
calcu latiors rowards positive phase shifts indicating increased aktraction
between nucleons and a smaller hard core size. The present preliminavy results
also indicate that inclusion of gingle and double j -meson contribut jons
will not improve the ° iment coteary to the results
obtained by F: and one hag to Jook elsewlwere for
the explamation of th

discrepaney.

i teave of absence from Bhabha Atowic Resvareh Centre, Bumbay, India,



1)|{.K. Bhaduri, L.E. Cohier,Y. Nogawi
Preprint

2) P v
A. Yaessler, F. Fernandez, G, Lubeck
& K. Shimizu, Phys, Lett, 1148,
(1982), 201 . -

A. TFaessler 8 P, Fernandez,

Phys. Lett. 1245, (1983) 145

3)

50

20|

'S Phase Shify

0




