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Micro-scale heat engines with charge density waves: for application to
stochastic thermodynamics
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The aim of this research is to clarify an interaction between charge
density waves (CDWs) and mechanical vibration, and to make an experimental system of stochastic
thermal engine using CDW property. CDW is an electronic state on low-dimensional metallic crystals,
which has an interaction between CDW dynamics and mechanical deformation. A small mechanical
vibrator made of CDW materials would detect tiny mechanical vibrations of about 10 nm as electrical
signals. We performed development of maskless photolithography system for micro-fabrication of
mechanical vibrator, chemical vapor transportation growth of CDW materials NbS3, TaS3 and NbSe3,
measurement of a prototype of CDW-mechanical vibrators, construction of laser vibrometer for
mechanical vibrator.
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