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Matter exists in three states, or
so we were taught. But things
are not that simple when quan-
tum mechanics are in play. For
example, helium does not
become solid even at tempera-
tures close to absolute zero. In-
stead, it remains in a liquid state
due to strong quantum effects.
Such quantum fluids can also be
found in a gas of cold atoms or
neutron stars, but they are very
rare in nature. However, in recent
years, there have been extensive
efforts from condensed matter
physicists to find another exam-
ple of quantum fluid called quan-
tum spin liquid in ordinary-look-
ing magnets. Such a spin system
is described by a macroscopic
quantum state in which billions
and billions of spins are all
highly entangled, a very useful
property for building a quantum
computer. In this talk, | will give a
brief overview of quantum spin
liquid research and present
recent advances in the search
for a quantum spin liquid phase
in materials with strong spin-or-
bit coupling.
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