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Abstract

2D transition metal dichalcogenides (TMDs) possess tunable bandgaps including indirect to direct
bandgap crossovers, valley-selective optical excitations, photo-current switching, and controllable
surface mobilities that are favorable for optoelectronics, flexible solid-state devices, field-effect
transistors, ultrasensitive sensors, and efficient energy conversion applications. As is often the case
for novel functional materials, one of the prerequisites for their successful integration into existing
technologies is the ability to grow them in a desired fashion (structure, chemical composition,
morphology, number of layers, etc.) For WS, TMDs grown by MOCVD on c-plane sapphire by
our TAU collaborators, we combined surface X-ray diffraction and X-ray standing wave excited
fluorescence and photoemission to produce a highly resolved chemically sensitive atomic
description of the substrate terminal layer, interface layer, and 2D nanocrystal layer. This very
recent X-ray work adds further information to our earlier TAU-NU publication.[1]
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