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Development of a radiative transfer model and laboratory pressure-broadening
measurements for understanding terahertz radiation processes in planetary
atmospheres.
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Terahertz-wave remote-sensing for planetary atmospheres can be carried out
with passive day/night observations and high spatial and frequency resolution. Analysis of its
observed spectra requires a radiative transfer model, the accuracy of which also depends on the
accuracy of the spectral parameters. In this study, the construction of a gas spectroscopy system in

the 220-500 GHz band using a terahertz wave transmitter/receiver has been completed, enabling
high-precision frequency resolution and simple bandwidth setting. The development of an
electromagnetic wave propagation model and inverse analysis algorithm for the Martian atmosphere has
also been completed, enabling the derivation of atmospheric vertical profiles from observed spectra

and their vertical resolution and error evaluation using absorption intensity and pressure width
parameters obtained in the laboratory.
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