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We overview first the t-J model of superconductivity in strongly correlated systems in
a historical prospective, i.e., the spin-singlet pairing induced by the kinetic exchange
interactions, a purely magnetic, real-space mechanism. Second, high-temperature su-
perconductivity in the cuprate oxides is analyzed using the method developed recently
in our group, the so-called statistically consistent Gutzwiller-Fukushima method for the
extended t-J model [1]. The following results are compared to experiment: (i) the up-
per critical concentration for the disappearance of superconductivity; (i) the doping
dependence of the superconducting quasi-particle energy in the antinodal direction; and
(iii) the Fermi velocity as a function of doping. The conclusion we draw is that the
t-J model in the newly devised mean-field version reflects the overall features of the
high-temperature superconductors, at least in the unconventional-Fermi-liquid regime.
Finally, we discuss briefly the superconductivity of model heavy-fermion system within
the same mechanism of pairing and in particular, our recent analysis of the phase dia-
gram including the Fulde-Ferrell-Larkin-Ovchinnikov phase [2].
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