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Abstract: The field of charge density wave (CDW) materials has undergone a
resurgence and is experiencing rapid growth. The interest is driven by the
exotic physics of a strongly correlated electron-lattice condensate, the
synthesis of nhew materials with the transition to CDW phases near room
temperature or above, and prospects of applications of such materials in
quantum technologies and harsh environments. The early work on CDW
materials was conducted using bulk crystals with a one-dimensional (ID) motif
in their crystal structure, which revealed Peierls instabilities and CDW sliding at
low temperatures. Recent developments include nanowires and thin films of
quasi-ID and quasi-2D van der Waals materials with multiple CDW phases
spanning a wide temperature range. In this talk, 1 will describe our recent
results for nanowires of quasi-ID (TaSe.),]l and NbS; materials, where we
achieved “quiet” electrical conduction of the sliding CDW condensate with
electronic noise suppressed below the normal electron limit, creating a
prospect for ultra-low noise interconnects. |1 will also discuss quasi-2D 1T-TaS,
thin films, which reveal CDW phase transition above room temperature. We
utilized this unique material to nanofabricate radiation-hard voltage-controlled
oscillators and switches, and used such CDW condensate devices for
information processing at room temperature.
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