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Elucidation of the Origin of Ripple State and its Feasibility in Real Materials
- Creation of New Magnetic Structured Materials
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We have studied quantum and thermal magnetic phenomena born from a ring
degeneracy utilizing some non-biased numerical methods. We found that novel multiple-Q states such
as a ripple state and sublattice Skyrmion-lattice states are realized in the J1-J2 classical
honeycomb lattice magnets. The S=1/2 bilayer breathing Kagome Heisenberg model, an effective model
of the quantum spin liquid candidate Cal0Cr7028, is found to realize a spiral spin liquid state at
finite temperature. We have developed and open-sourced a new exact diagonalization code QS3
specialized for high magnetic fields and have obtained numerical evidence for spiral spin liquid and

U(1) spin liquid states in high magnetic fields.
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