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Planetary Protection Category I'V-Compliant Frequency-Separation Filter for a
THz Heterodyne Spectrometer for Mars Orbiter Missions
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(10saka Metropolitan University, (?Altair Engineering, ®KMCO

The MACO Working Group is developing an orbiter-based investigation of Martian space weather, climate, and the water
cycle to assess the persistence of potentially habitable conditions. A key objective is to measure water-vapor structure in the
atmospheric boundary layer and relate it to exchanges with surface/subsurface reservoirs and to vertical coupling processes.
As a candidate payload, we are studying a Terahertz Heterodyne Spectroscopy Sensor (THSS) operating in three bands (460,
560, and 890 GHz). Routing these bands within the receiver requires frequency-separating filters. Polymer-membrane filters
deform under the high-temperature dry-heat sterilization required for Planetary Protection Category IV, so we are exploring
femtosecond-laser patterning of metal films as a robust alternative. Electromagnetic simulations (Altair Feko) predict >25
dB rejection at 460 GHz while maintaining <0.3 dB insertion loss at 890 GHz. Ongoing work focuses on filter planarization,
uniform gold deposition over laser-affected regions, and construction of a spectral test bench. We will report the concept,
fabrication trials, and current performance.
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