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Abstract:
The development of bulk synthetic processes to prepare functional nanomaterials is crucial to
achieve progress in fundamental and applied science. Transition-metal chalcogenide (TMC)
nanowires, which are one-dimensional (1D) structures having three-atom diameters and van der
Waals surfaces, have been reported to possess a 1D metallic nature with great potential in electronics
and energy devices [1-6]. However, their mass production remains challenging.
Recently, we demonstrated a wafer-scale synthesis of highly crystalline transition-metal telluride
nanowires by chemical vapor deposition [7]. The present technique enables formation of either
aligned, atomically thin two-dimensional (2D) sheets or random networks of three-dimensional (3D)
bundles, both composed of individual nanowires. Particularly, the carrier transport properties of 2D
sheets revealed the Shubnikov-de Haas oscillation, which suggests the formation of 2D carrier gas
within laterally-assembled TMC atomic wires.
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