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 “Controlling spin properties in 2D materials 
and heterostructures” 

 

      The spin-locked valley states in monolayer transition metal dichalcogenides (TMDs) have 

been proposed for classical and quantum information applications. Valley polarization can 

be realized by applying a magnetic field to Zeeman split the band edge states. However, the 

small valley splitting poses challenges for control of valley states. In this talk I will discuss an 

approach of using the proximity effect from a ferromagnetic substrate to enhance the valley 

splitting in monolayer TMDs. Using magnetic semiconductor EuS as a substrate in the 

TMD/EuS heterostructures, we have achieved a giant valley splitting, equivalent to field 

amplification of up to two orders of magnitude. I will also discuss our recent efforts of 

realizing novel covalent 2D magnets, as well as using Hall measurements to tease out 

hidden magnetic order in these 2D magnets. Finally, I will present our work on realizing 2D 

magnet/TMD heterostructures using dative epitaxy. 
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