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Single atomic layers of transition metal dichalcogenides, such as MoS; and MoSe,, are exciting materials,
because they are robust, exhibit natively semiconducting behavior and can readily be fabricated into
transistors. Through the direct nature of their bandgap, these materials show promise for optoelectronic
applications. In contrast to other 2D materials such as graphene and boronitride, they offer appreciable
spin-orbit coupling, which leads to significant spin-splitting of their occupied electronic states (valence
band), especially for MoSe;. In our research, we found that we can form single layer alloy films of MoS,
and MoSe; at any S/Se ratio at great homogeneity (<3% compositional variation at all length scales). The
bandgap of these films varies continuously with S/Se ratio between 1.87 eV (MoS;) and 1.55 eV (MoSe;)
and we anticipate similar behavior of the spin splitting. This finding opens the door to bandgap
engineering in transition metal dichalcogenide films. Such bandgap engineering in GaAlAs and related
materials was the foundation of the development of much of today’s optoelectronic devices highlighting
the importance of our finding for future TMD film applications. These findings recently appeared in the
journal Advanced Materials.

http://onlinelibrary.wiley.com/doi/10.1002/adma.201304389/abstract

PL Intensity

600 700 800 900




