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i i The aim of this research project is to theoretically extend the method for
nuclear potentials in lattice QCD to more general situations and to practically apply it to lattice

QCD calculations. Results during this research projects are as follows. i i i
(1) It is explicitly shown in QCD that N-body Nambu-Bethe-Salpeter wave functions have information

of the scattering S-matrix of the N-body system. (2) It is shown that there exists
energy-independent non-local potentials for general inelastic scatterings. (3) Based on these

theoretical frame work, we have investigated properties of an exotic particle, named H-dipar¥on, in
lattice QCD, in order to show the effectiveness of the method. (4) Using the same theoretica

framework, we have investigated the tetra-quark candidate Zc(3900) in lattice QCD and have shown
that the signal of Zc(3900) obtained in experiments is a cusp effect of the inelastic threshold, so

that Zc(3900) is not a tetra-quark state.
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