(®)
2020 2022

Fabrication and Characterization of One-DImensional Transition Metal
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Monolayers of layered chalcogenides are an ideal two-dimensional (2D
platform for studying a variety of electronic properties and potential applications due to their
rich chemistry. Similarly, 1D chalcogenides can exhibit tunable electronic properties depending on
their unique morphologies and composition. However, much less has been explored about their unique
geometric structure and properties due to their instability in ambient conditions.

Here we report atomically precise fabrication of 1D chalcogenides using carbon/boron-nitride
nanotubes (CNTs/BNNTs) as templates. Chemically and thermally robust CNTs and BNNTs can serve as
templates to promote and stabilize the bottom-up growth of 1D chalcogenides, allowing their facile
handling and characterization. We have created 1D chalcogenides such as nanowire, nanoribbon, and
nanotubes, and revealed thier geometric structures and unique dynamics by using transmission
electron microscopy.
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