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The study of the phase structure and various properties of many quarks and
gluons system in the extreme conditions
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Possible phases in the high density quark matter have been investigated by
using the Nambu-Jona-Lasinio model with a tensor-type four-point interaction between quarks as an
effective model of QCD. It has been shown that a quark-spin polarized phase appears apart from a
region of the chiral condensed phase with zero and/or finite temperature and finite density. Even
when there exist guark-pair correlations, it has been shown that_the quark-spin polarized phase
exists in a certain parameter region. Further, the mixed phase with color-superconducting gap and
the guark-spin polarized condensate appears. Also, possible phases under a strong external magnetic
field and a possibility of the spontaneous magnetization at high density are shown. In addition to
the spin polarized phase, the ground state and excited modes on the inhomogeneous chiral condensed
phase have been investigated and the dispersion relation and the correlation function of the quantum

fluctuation have been clarified.
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