Observation of Abrupt First-Order Metal-Insulator Transition Not Undergoing Structural Phase Transition for VO2 - and GaAs - based devices 
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In order to reveal the mechanism of the metal-insulator transition (MIT) for VO2 and GaAs, we have justified a fractional charge and extended the Brinkman-Rice picture. On the basis of the extended Brinkman-Rice picture, abrupt first-order MITs as current jump have been observed by electric field for VO2- and GaAs-based devices with a source-drain interval of 3~5μm. Micro-Raman and Micro-X-ray diffraction experiments reveal the abrupt MIT does not undergo the structural phase transition (SPT); these may indicate the abrupt MIT is the first-order Mott MIT. I-V characteristics, temperature dependence, optical properties of the abrupt MIT are shown as evidence of the abrupt MIT. Furthermore, it is suggested the abrupt MIT is more intrinsic than a continuous MIT, and that a material undergoing the abrupt MIT is intrinsically inhomogeneous, and that the magnitude of the current jump (or MIT) is the effect of measurement. 
