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First light at Haleakala 60cm dedicated telescope : Observations of planetary
atmospheres using IR heterodyne spectroscopy

Hiromu Nakagawal[1]; # Yasumasa Kasaba[2]; Shohei Aoki[1]; Isao Murata[3]; Shoichi Okano[4]
[1] Geophysics, Tohoku Univ.; [2] Tohoku Univ.; [3] Environmental Studies, Tohoku Univ.; [4] PPARC, Tohoku Univ.

First light of our Tohoku 60cm-telescope (T60) has been finally held at the top of Mt. Haleakala on September 2014, under the
international collaboration between University of Hawaii and Tohoku University. This small telescope is solely dedicated for our
continuous monitoring of planetary atmospheres and located an ideal site for infrared spectroscopy. A new infrared heterodyn
instrument is developed for this dedicated telescope. Ultra-high resolution spectroscopic measurement (R1,000,000) provids
fully resolved molecular features to address the key physical parameters such as atmospheric temperature profiles, abundat
profiles of the atmospheric compositions and their isotopes, and wind velocity with 10m/s accuracy. Frequency tuneability ove
a wide range provided by a room-temperature type quantum cascade laser oscillators allows many molecules of atmospheric a
astronomical interest in mid-infrared to be observed. A compact digital Fast Fourier Transfer spectrometer is first applied for
infrared heterodyne spectroscopy as a spectrometer to obtain stability, flexibility, and wide dynamic range. The instrument is se
on the Coude focus of the T60 to demonstrate the feasibility. New continuous measurements of planetary atmospheres may op
unique opportunity for understanding its variable nature and evolutions.
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