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Recent topics of interest in condensed matter physics, ranging from topological materials, iron-based superconductors to 

two-dimensional semiconductors, share one common trait: they often involve chalcogenide compounds. In this talk, I will 

discuss two material systems: 2D transition-metal dichalcogenides (TMDCs) and chalcogenide perovskites.  

A monolayer TMDC with broken inversion symmetry possesses two degenerate valleys that can be selectively excited by 

circularly polarized light. The valley degeneracy can be broken by an external magnetic field, leading to valley Zeeman 

splitting. We demonstrate that the valley splitting can be enhanced by more than an order of magnitude, by exploiting the 

interfacial exchange field from a ferromagnetic substrate. This approach opens up new possibility for valley control for 

valleytronics applications.  

The rapid progress in halide perovskites for photovoltaics has inspired us to search for novel semiconductor materials that 

can inherit the excellent optoelectronic properties of halides, while avoiding their toxicity and instability problems. I will 

present results on the synthesis and characterization of chalcogenide perovskites-an emerging class of ionic semiconductors. 

These earth abundant, stable inorganic materials with tunable band gap and strong light absorption are promising candidates 

for solar absorbers and optoelectronic applications. 
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