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phase transition
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Abstract: The thermoinduced phase transformation process of vanadium dioxide (VO,) single
crystal micron rods and polycrystalline films was characterized and analyzed by terahertz
scattering-type scanning near-field optical microscopy (THz s-SNOM). During the heating process,
the near-field signal of VO, single crystal changed abruptly at 344.9 K, which was due to the
orderliness of the internal structure of the single crystal, which enabled it to rapidly change from
monoclinic structure to tetragonal rutile structure, showing rapid and uniform phase transition.
While the VO, polycrystalline film exhibited the phenomenon of nucleated nanoisland growth and
interconnection during the phase transition, which was due to the existence of defects such as grain

boundaries in the VO, polycrystalline film, resulting in non-uniform phase transition. The results
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show that the THz s-SNOM system has the ability to sensitively detect the relative change of

conductivity of materials at the nanoscale, and is a powerful tool for microscopic characterization

and analysis of the phase transformation process.

Keywords: terahertz scattering-type scanning near-field optical microscopy; vanadium dioxide

single crystal; vanadium dioxide polycrystalline film; non-uniform phase transition
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Fig. 1 Schematic diagram of the sample and the optical path of
the THz s-SNOM system
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Fig.3 Near-field signal micrographs of VO, single crystals and films of different thicknesses at varying temperatures
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