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In this project, we aim to construct chiral SU(3) Lagrangians for the four-particle interaction
of the pseudo-scalar mesons with open-chamed baryons and the D-mesons with open-
charmed baryons. The coupling constants of the pseudo-scalar mesons with open-chamed
baryons and the D-mesons with open-charmed baryons are reduced from 36 down to 6
and 42 down to 4, respectively by applying the heavy-quark symmetry and large-Nc QCD
analysis. This is a remarkable result demonstrating the consistency of the heavy quark
symmetry and large-SN_c$ operator analysis. The chiral SU(3) lagrangian will be useful to
perform coupled-channel chiral effective field theory for the meson-baryon scattering

beyond the threshold region in the hidden and open charmed baryon systems.

On the other hand, 1/Nc expansion is very useful tool to study nucleon-nucleon potential
for parity and time-reversal violation. By constructing nucleon-nucleon potential in
framework of the 1/Nc expansion, we obtain the Nc scale of coupling constants from
various model in parity and time-reversal violating potential up to next-to-next-to leading
order. This leads to explain a corrected mechanism of meson-exchange picture in nucleon-

nucleon force.
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