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Density matrix renormalization group study on quantum systems of multiple
degrees of freedom
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Various quantum many body states of interacting systems have been studied by
the density matrix renormalization group method. Wigner crystal formation and the physical effects
of the mass term to the relativistic quantum Hall states have been clarified. The ground state phase
diagrams of the twisted three-leg spin tube, J1-J2 Heisenberg model on the square lattice and the

checkerboard lattice have also been determined in magnetic fields with many new quantum states.
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