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In search of Quantum Spin Liquids

Magnetic systems are characterised by microscopic interaction strengths that couple magnetic
moments of different atomic sites. Depending on the magnitudes, signs and ranges of these
interactions, various magnetic ground states can be realised, the simplest examples being
various collinear magnetic arrangements. In simple systems exhibiting transitions from
paramagnetic to ordered (ferro- or antiferro-) magnetic states with the lowering of temperature,
one may obtain an estimate of the net interaction strength from the temperature-intercept (©cw)
of the inverse-susceptibility plot as a function of the temperature via the Curie-Weiss Law. This
magnitude of Ocw is often a good indication of the transition temperature. However, there are
many systems where the magnetic ordering temperature is significantly suppressed compared
to ©cw due to frustrations in the magnetic interactions. Alternatively, such frustrated
interactions can give rise to a magnetically frozen or glassy state. In some unusual cases, no
magnetic ordering or freezing is found down to the lowest temperature probed despite a sizable
value of ©cw, prompting one to believe that such systems have an exotic ground state, known
as quantum spin liquid state. We have been probing several new systems that are improbable
candidates of this class of compounds but finding experimental features to suggest unusual
ground states akin to the quantum spin liquid state. | shall discuss some of these systems in my
presentation.
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