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Apertureless near-field scanning optical microscopy (ANSOM) is one of several promising methods for obtaining spatial resolution below the diffraction limit at various wavelengths, including in the terahertz regime.  By scattering incident light off the junction between a probe with a sub-wavelength tip and the surface of a sample, spatial resolution on the order of the tip size can be obtained.  In the case of a sufficiently small probe tip and a metal substrate, plasmonic interaction between the tip and sample provides an enhancement of the terahertz near-field in the junction, which can enhance the sensitivity of the technique for spectroscopy.  To demonstrate the technique, we have used THz ANSOM to study the metal-insulator transition in vanadium dioxide, VO2.  This material undergoes an electric-field-induced first-order structure phase transition, from a semiconducting phase to a metallic phase.  We observe a significant enhancement of the scattered THz amplitude, which is consistent with the notion that a metallic surface produces a stronger near-field scattering due to the enhanced plasmonic interaction between the metallic film and the metal probe tip.  This is the first observation of a phase transition using THz ANSOM [1].
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