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In the triangular lattice multi-spin exchange model in an experimentally estimated
parameter regime, we found that, magnons form two—magnon bound states, giving rise to
a spin nematic order, and a narrow half-magnetization plateau also appears under magnetic
field. It was revealed that spin nematic orders realize, in general, in frustrated magnets
in the proximity to the ferromagnetic phase boundary. In addition, we studied strongly
correlated electron systems on geometrically frustrated lattices, showing a reentrant
behavior of Mott transition and formation of one—dimensional spin correlations. Stability
of supersolid in bosonic particle systems was also tested in numerical simulations.
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