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Abstract

In this talk, we begin with brief summary on experimental and theoretical status on realistic quantum spin liquid
materials and then focus on quantum spin liquid states at the vicinity of metal-insulator transition. Based on
chargeful electron-like quasiparticles, instead of charge neutral spinons, we propose a low energy effective
theory for the quantum spin liquid states. We also show that the usual U(1) QSLs with spinon Fermi surface is a
representative member of this class of spin liquids. Based on our effective low energy theory, an alternative
picture to the Brinkman-Rice picture of Mott metal-insulator transition is proposed. The charge, spin and
thermal responses of spin liquids are discussed as well as collective modes under such a phenomenology, which

are consistent with existing experiments and can be further verified by future experiments.
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