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Finding and characterizing the atmospheres of habitable planets orbiting
nearby stars is one of the most important scientific goals for observations that will be developed
in the 2020s and 2030s. Near- and mid-infrared (IR) spectral features of H20, CH4, 03, C02, and
other molecule species in the atmospheres of Earth-like planets are expected to have amplitudes of
only ~10 parts-per-million (ppm) in transmission or emission spectra when transiting late M-dwarf
stars. Here, we proposed a new instrument concept for characterizing transiting Earth-like planets
around nearby late-type stars. This concept was named as densified pupil spectrograph. We
successfully developed a cryogenic densified pupil testbed optimized for transit observation in
mid-infrared wavelength. In addition, this concept was adopted by the future large space mission
concept, Origins Space Telescope, and was described as a baseline instrument in the OST proposal for

submission to US 2020 decadal survey.
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