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Synergetic observations of bow-shaped structures on Venus with ALMA and Venus
Climate Orbiter &quot;Akatsuki&quot;
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We are monitoring the carbon monoxide (CO) in the middle atmosphere of the terrestrial planets in the solar system using ou
ground-based 10 m-radio telescope, and we found that the Venusian atmosphere has short-term changes of CO mixing ratio at
altitude of about 80 km. In December 9, 2015, the longwave infrared (LIR; 10 micrometre) band camera on board Venus Climate
Orbiter &quot;Akatsuki&quot; (JAXA), which traces the temperature of the cloud top at around 65 km altitude, discovered the
bow-shaped structures generated by atmospheric gravity waves on Venus. The huge bow-shaped structures appear on the wes
region of Aphrodite Terra with high reproducibility. Such dynamical and convective fluctuations induced by atmospheric gravity
waves may cause the short-term variations of CO mixing ratio in the Venusian middle atmosphere.

For better understandings of three dimensional chemical and dynamical network links between the lower and upper atmosphe
via H2SQ; clouds of Venus, in November 20 and December 1, 2016 and May 14, 2017 we carried out the synergetic observation:
with Akatsuki and ALMA toward the western highland of Aphrodite. ALMA executed the observatiolt<@ and'>CO line
at 200 GHz band (Band 6) andCO, 13CO, HDO, SO, and S@line at 300 GHz band (Band 7). In Dec. 1, 2016 the LIR camera
of Akatsuki at the perihelion succeeded to shoot the images of a part of the bow shaped structure. The spatial resolutions for tt
Band 7 and Band 6 are 0.27 and 0.40 arcsecond under the C40-4 antenna configuration, respectively, which allow us to resol
the bow-shaped structure spatially. ALMA in Cycle 4 consists of fifty 12m antenna arrays and Atacama compact arrays (twelve
7m antenna arrays and four 12m single dish antennas) to provide a good coverage of the UV plane. Each synergetic observati
was carried out within a single day synchronizing the all antennas because the dynamical patterns induced by high speed win
on Venus change quickly. Now the delivery of the quality assurance (QA2) data of ALMA has gradually started.

In this conference, we will talk about the synergetic mission with Akatsuki and ALMA, and the current status of the data
analysis.
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