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Recently the heterodyne instrument for the HIFI (Heterodyne Instrument for the Far Infrared) on board Herschel space ob
servatory (European Space Agency) indicated that the mixing ratio of molecular oxygen in the Martian atmosphere shows th
increase at the lower atmosphere. The NASA's infrared telescope and Mars rover, Curiosity have also discovered the concentr
tion of Methane on Mars. For understanding of the sources of these species, it is crucial to reveal the chemical reaction network ¢
the Martian atmosphere as well as the presence or absence of life. We have started to study the development of the 0.4 THz ba
heterodyne spectroscopic system for the remote sensing of the minor constituents spcHA3,@;, CO, their isotopes, and
so on in the Martian atmosphere through the night- and day-time and the four seasons. At present, we are planning to install th
THz system on the Mars micro-satellite orbiter and lander under consideration by Nakasuka group of the University of Tokyo.

Thanks to the high frequency resolution THz band heterodyne spectroscopy is the powerful tool to derive altitude distributions
of the minor constituents and less affected by absorption and scattering of aerosol/dusts in the lower altitude, without the bac
ground sources like the Sun.

In this mission due to the budget limitations of the weight, space, and electric power, it’s vital to optimize the thermal and struc-
tural design and components of the system. For the frontend Schottky barrier diode mixer devices implemented with frequenc
multiplying local oscillators (Virginia diode Inc.) are utilized. Input RF signals are divided to right and left handed polarized
waves with the novel waveguide-type circular polarizer, which will allow us to estimate the magnetic field near the ground of
Mars by observing the difference of the polarized spectral line profiles induced by the Zeeman effect.

One of the good landing candidate sites in the low latitude plains area, Isidis Planitia, has the surface temperature from 190
280 K and 0.7 % atmospheric pressure as the Earth’s one according to the Mars Climate Database. With this in mind for the cas
of lander the thermo-fluid simulations of the THz sensing system were performed. In this presentation we will discuss the desigt
of the THz band heterodyne sensing system, the results of 3D high frequency electromagnetic simulations of the newly designe
circular polarizer, and the 3D-thermal simulations of the system.
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