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Development of a new high-dispersion spectrometer for unveiling exoplanet
atmosphere

Kotani, Takayuki
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For future direct high-resolution spectroscopic observation to unveil
atmosphere composition of Earth-like planets, it is required to increase efficiency of a
spectrometer at least a few times, as well as a certain amount of spatial resolution. In this study,
we investigated Fourier spectrometer as a solution to these problems. We developed a monolithic,
aluminum step mirror to achieve spectrometer without any active mechanism. Spectral resolution up to
30000 requires 30 steps, 204um depth, 10x10mm dimension and our newly developed mirror almost
satisfies our specifications. We also designed a steE mirror to achieve spectral resolution up to
100000 for spectroscopic observation of the Earth-like planets. Furthermore, we carried out
laboratory demonstration of high-contrast spectroscopic observation b{ combining the Fourier
spectrometer with a coronagraphic instrument for eliminating glaring light from a parent star to
direct observation of the Earth-like planets.
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