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Sub-millimeter wave band telescope NANTEN2 (4 m) is operated at Pampa La Bola in Atacama highland (alt. 4800 m),
Chile for the observations of astronomical targets such as the interstellar molecular clouds in the center of our galaxy, LMC
and SMC. The telescope was employing three Superconductor-Insulator-Superconductor (SIS) receivers for 230/490/810 Gt
bands. The total system noise temperature was 200 K (DSB) for 230 GHz. We started to monitor the rotational spectral lines ¢
carbon monoxide (CO) from Venus’ and Martian atmosphere by utilizing the NANTEN2 (230GHz) and National Astronomical
Observatory of Japan's ASTE (345 GHz) and NRO 45 m telescope (100 GHz). Our superconducting heterodyne measuremen
provide us high spectral resolution and super low-noise sensitivity. Therefore, we can derive the vertical distribution of the minor
constituents in planetary atmospheres by retrieving the profiles of the obtained spectral lines.

We are promoting the long-term and periodical monitoring of carbon monoxide rotational spectral lines in the Venus’ and
Martian middle atmospheres in order to study the influence of solar activities on the atmospheric chemistry, physical condition:
and the atmospheric evolutionary processes of the terrestrial planets. In 2008 we performed the observations of 230 GHz bat
CO (J=2-1) absorption lines from the Venus’ middle atmosphere. The beam size of NANTEN2 telescope for 230 GHz band
is 85 arc seconds (HPBW), and main beam efficiency was around 0.5. The apparent diameter of Venus changed from 14 to !
arc seconds during observing days (2 months) increasing the absorption line intensity from 1 to 2 K. The reproducibility of the
observations was better than 5 % although the observing efficiency was severely affected by the Venus’ apparent diameter d
to the beam dilution effect. For backend system we used the 40 and 250 MHz band width Acousto-Optical Spectrometers witl
1000 channel resolution.

Generally in the terrestrial planets, CO is produced by UV-photolysis of. berefore they are key species to understand
the photo-chemical network processes in those atmospheres. Additionally because of their relatively long chemical life time
it is also an important tracer of the dynamics of planetary atmosphere. Furthermore, we are also investigating the relationshi
between our CO data and the Computer Assisted Tomography (CAT) data analyzed with the solar wind data observed towat
Venus and Mars by Interplanetary Scintillation (IPS) measurements, which are carried out by solar wind group of the Solar
Terrestrial Environment (STE) Laboratory, Nagoya University. Venus’ and Martian middle atmospheres are also considered tc
be strongly affected by solar activities since Venus and Mars have no intrinsic magnetic field, unlike the earth. We will present
the preliminary results and our current status.
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