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Although THz waves (wavelength: 10~1000um) contain many important spectra of matters, the lack of sensitive
THz detectors prevented the development of THz imaging technique. In this study, we developed an extremely
sensitive scattering-type scanning optical near-field microscope (s-SNOM) by introducing an extremely sensitive
CSIP detector for 14.5 um wavelength, which is much more sensitive than conventional THz detectors. A tungsten
probe with an apex diameter of 100 nm was fabricated via electrochemical etching and was attached to a small
tuning fork. The sample-probe distance was precisely controlled in shear-force mode. By modulating the probe
height (10 Hz, 200 nm) and demodulating the signal with a lock-in amplifier, we have successfully obtained thermal
near-field radiation from GaAs substrate and from Au layers, both at room temperature. Note that the signals were
obtained without any external radiation. The spatial resolution was better than 100 nm (1/150 of wavelength) and
the radiation from Au was suggested to be due to thermally excited surface plasmons. This s-SNOM system
developed in this study provides a promising tool for “passive” microscopy of extremely weak near-field radiation
with sub-wavelength resolution.




