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We study ground states of SU(N) generalization of the Heisenberg model on the square lattice.
The representation used for the B sub-lattice is conjugate to that for the A sub-lattice. In
the case of the fundamental representation (on A), we find that the ground state is the VBS
state for sufficiently large N. We also find U(1) symmetric structure in the ground state space,
which may correspond to the emergent U(1) symmetry in the vicinity of the deconfinement
criticality. Due to this (approximate) symmetry, it is technically very difficult to determine the
dimer pattern in the VBS states that will be realized in the thermodynamic limit. For higher
representation, the VBS order is weak even if it is present. We only confirm that the Neel
order disappears at some critical value of N close to the predicted value by Read and Sachdev.
In the case of SU(3) and SU(4), with the fundamental representation, we also investigate
spatially anisotropic case. We observe a direct phase transition from the VBS phase to the

spin nematic phase. Our numerical results suggest the transition is o f the second order.



