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Establishment of a method for characterizing Earth-like planets
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This research aims to detect the thermal emission and atmospheric absorption
of terrestrial exoplanets orbiting late-type stars in the vicinity of the solar system, realizing
highly stable spectrophotometric observations in the mid-infrared. In order to realize the highly
stable spectroscopy in the mid-infrared, we experimentally developed a densified pupil spectrograph,
which forms a spectrum of the pupil plane optically conjugated to the entrance pupil and in
principle can achieve high spectrophotometric precision. We developed a cryogenic testbed for
demonstration and evaluation of the densified pupil spectrograph at NASA Ames Research Center.
Through this experiment, we succeeded in forming the densified pupil spectroscopic image on the
detection plane and obtained a stability of 10 parts-per-million (ppm) for a long-term observation
by combining a mid-infrared Si:As detector for James Webb Space Telescope with the densified pupil
spectrograph.
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