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Effective hamiltonian construction through combining numerical simulation with
experimental approaches and its application to strongly correlated topological
materials
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An effective low energy hamiltonian for a prototypical Kitaev material, o

-RuCl3, is derived by combining a numerical quantum materials simulator H® and experimental data on
magnetization of a -RuCl3 through a Bayesian optimization program package PHYSBO. Synthesis and
characterization of newly found Kitaev materials have been done. The crystal structures, magnetic
orders, magnetization, magneto-transport, and Raman spectra were observed. From these data, the ab
initio electronic structure calculations and theoretical studies on these Kitaev materials were
carried out and the Mott transition mechanism of Ru(Br,1)3 is clarified. The present results provide
us wider variety of materials to realize a quantum spin liquid phase.
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