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Quantum spin liquids (QSLs) represent a novel state of matter in which no spontaneous symmetry is
broken and the spins remain in the liquid-like state even at absolute zero temperature. They hold
great potentials in quantum computation and communication. Furthermore, it is believed that the
understanding of QSLs may help solve the long-term puzzle of high-temperature superconductivity.
For these reasons, QSLs have been studied extensively in the past 45 years, but so far there still
appear to be no ideal QSL materials.
In this talk, I will present our results on two types of QSL candidates, geometrically-frustrated
compounds YbMgGaO4 and YbZnGaO4 with the triangular lattice, and a Kitaev material alpha-RuCl3
with the honeycomb lattice. For both YbMgGaO4 and YbZnGaO4, we find that their true ground
states to be spin glasses, and disorder is mainly responsible for the spin-liquid-like observations [1].
For alpha-RuCl3, we show that there is a dominant Kitaev interaction in the zigzag order state [2],
and a magnetic field can drive the system from an ordered state into a possible QSL state [3,4].
In the end, I will also briefly discuss our recent discovery of topological magnons in a three-
dimensional antiferromagnet Cu3TeO6 [5].
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