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MoS2 is well known for changing from an indirect to a direct band-
gap semiconductor as a single layer. Here, for the model system
MoS2/Au(111), we present in-situ studies of the continued growth of
micron-size single-layer MoS2 islands including the first formation of
bilayer patches.

We have used angle-resolved photoemission spectroscopy from mi-
crometer sized regions to investigate the local band structure of the
islands’ rims and centers, showing a prevalence for bilayer and single-
layer formation at the rims and centers, respectively. The bilayer
patches can clearly be identified locally on the few nanometer scale
employing intensity-voltage low-energy electron microscopy as a fin-
gerprinting method. Astonishingly, micro-spot low-energy electron
diffraction hints toward the nucleation of the second layer of the MoS2

between the single layer MoS2 and the Au(111) substrate when the
step bunches formed by the single-terrace growth mechanism become
sufficiently high.
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