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Abstract: Quantum materials provide a fertile ground for investigating exotic
phenomena such as topological insulators, unconventional magnetic orders and
superconductors, and spin liquids. These diverse and intricate electronic states
necessitate a concept of emergence that goes beyond the traditional picture of
individual electrons carrying charge, orbit, and spin. In this talk, I will present the
usage of effective Hamiltonians from the microscopic degrees of freedom of target
materials, with particular emphasis on low-energy spin models in Mott insulators. I
will also discuss a systematic approach for identifying candidate materials with the
desired Hamiltonian that underlies their emergent electronic properties and offers
avenue to discover new materials.
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