©
2019 2023

FID

High-resolution detection of free induction decay from gas molecules using
broadband terahertz pulse excitation
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In general terahertz time-domain SEectroscopy, broadband terahertz pulses
emitted from a photoconductive antenna are detected by a photoconductive antenna. In this study, gas
molecules are excited with similar broadband terahertz pulses, and the free-induction decay emitted
from the gas molecules is down-converted to several hundred MHz by a mixer and directly detected by
a sampling oscilloscope. This method enables a longer measurement time window than conventional
methods and improves the frequency resolution by more than one order of magnitude compared to
conventional time-domain spectroscopy.
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