Interfacial conirol of magnetic interactions in 2D magnets
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Abstract

The interfaces between magnetic and non-magnetic materials provide an excellent platform
for the exploration of exciting physics involving the interplay of the charge, spin, orbital, and
lattice degrees of freedom with potential for a wide range of applications!'l. The discovery of
various two-dimensional layered materials has allowed the integration of various magnetic
and non-magnetic materials by preparing suitable van der Waals heterostructures. Transition
metal phosphorus trisulphides (MPSs, M = Mn, Fe, and Ni)l2l are a class of layered magnetic
materials which retain their antiferomagnetic (AFM) ground states down to ultrathin
thicknesses, maintaining a nearly thickness-insensitive ordering temperaturel?. In a series of
experiments performed on various flakes of MPSs compounds, we have demonstrated some
effective ways of tailoring the magnetic ground states of these materials by means of
heterostructure engineering. The interfacial interactions which control the magnetic properties
of these 2D magnetic materials show a strong dependence on the spin-dimensionality
associated with the magnetic layer. In my presentation, | will discuss about the possibility to
control the magnetic ground states in MPSs compounds (and possibly other 2D magnets) by
tailoring the interfacial interactions induced by appropriate heterostructure engineering. Our
findings can potentially have fremendous impact on the new generation technologies like
spintronics and spin-orbitronics.
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