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Observation of minor constituents of Venusian atmosphere with NICE equipped on Pirke
telescope
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We are carrying out the monitoring observations of atmospheres of the terrestrial planets in the solar system in order tc
understand the influences of activities of host stars on the atmosphere. In particular, Mars and Venus have already lost a magne
field, therefore which are precious test sites suffering from the influence of the solar activities directly. We found that Venus had
the short-term change in the mixing ratio of carbon monoxide in the middle atmosphere observed with a ground based millimete
wave band telescope, solar planetary atmosphere research telescope (SPART) placed in Nobeyama observatory (altitude 1:
m). This change is inexplicable by only influence of the solar activities. This indicates that the change is due to the complex
circulations of materials in the Venusian atmosphere. The lower atmosphere below sulfuric acid clouds of Venus is difficult to
observe by millimeter/submillimeter wave band heterodyne spectroscopies because of pressure broadening effects.

To address the short-term oxidation reaction networks and material circulations between lower and upper atmospheres c
Venus, in July 2017 we demonstrated the scanning observation of absorption lines o, O0S&, OCS with the slit of
2"x 7"and the wavelength resolution of 2,800 toward the night-side disk of Venus at K band by using Near-Infrared Cross-
dispersed Echelle spectrograph, NICE equipped on Pirka telescope (Hokkaido Univ.) placed in Nayoro observatory (height 15
m). Although the atmospheric transparency was very low at the K band because of high humidity in Japanese rainy season al
the observing condition at the low elevation (15-20 degrees), we succeeded in the detection of the absorption features of the abo
molecular species.This result suggests that NICE will enable us to carry out the spectroscopic monitoring of the atmosphere
of the planets in the solar system at a site with good atmospheric transparency. At this stage NICE is planned to be installe
on the 6.5 m optical-infrared telescope of the University of Tokyo Atacama Observatory (TAO) (alt. 5640 m) located on Cerro
Chajnantor in the Atacama Desert of northern Chile.The wavelength coverage of NICE is 0.9-2.5 um (H, K, and | bands). This
summer, we are planning to demonstrate test observations also in H band including the lines of hydrochloric acid.
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