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Development of tip-enhanced and time-resolved THz nanospectroscopy
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We have developed near-field THz spectroscopy with high spatial resolution
and high temporal resolution by combining high spatial resolution scanning probe microscopy (SPM)
and high temporal resolution THz spectroscopy. 1) nano laser THz emission spectroscopy (nano-LTEM),
2) nano THz time-domain spectroscopy (nano-THz-TDS), and 3) nano optical-pump THz-probe spectroscopy

(nano-0PTP) were integrated in a mini metallic chamber. We have developed non-contact AFM as SPM
based on gPlus sensor attached with a gold probe tip and accommodated it into the same chamber. We
succeeded in detecting the near-field THz-TDS signal by modulating the near-field THz signal by
oscillating the gold probe tip in the vertical direction of the sample and performing lock-in
detection. We improved the THz-TDS signal acquisition time, making it more than 100 times faster
than before. We were able to detect an oscillating signal with frequencies up to 10 kHz, using 1 u s

integration time per point.
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