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AKATSUKI:PLANET-C project

The Venus Climate Orbiter Akatsuki is a spacecraft developed
in order to unravel the mysteries of the atmosphere of Venus.
The spacecraft was launched from the Tanegashima Space
Center on May 20, 2010 (UTC) and became the first Japanese
probe to enter orbit around a planet other than the Earth on
December 7, 2015.

The Venus Climate Orbiter Akatsuki is equipped with five
cameras for photographing Venus' atmosphere in infrared, the
visible spectrum, and ultra-violet; and an ultra-stable oscillator
for observing the altitude distribution of temperature and
sulfuric acid. Akatsuki will search for evidence of volcanic
activity and lightning, and investigate the composition and
flow of the atmosphere while following an elliptical orbit
around Venus, completing one orbit in about 10 days.

Venus is called “Earth’s sister planet” because it is roughly the
same size as the Earth, but the atmosphere is close to 100
times the pressure of the Earth’s and it is covered by warming
carbon dioxide. Violent winds called “super-rotation” which
reach up to 100 meters per second blow violently in the upper
atmosphere and the cause of these winds is still unknown.
Akatsuki will seek to observe the planetary meteorology of
Venus in detail using its six observational instruments. The
team hope that they will be able to advance understanding
about planetary meteorology common to other planets
besides Venus as well as understanding how Earth’s
atmosphere has formed as we know it now and what will
become of it in the future.
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Measurement of the Venusian atmosphere by the five
cameras and ultra-stable oscillator

The six instruments installed on Akatsuki in order to measure Venusian
atmosphere are each equipped to measure different altitudes and
aspects of the atmosphere.

Akatsuki traces an elliptical orbit around Venus with a period of about
10 days, and the distance between the spacecraft and Venus changes
periodically (1,000 - 10,000 km at the nearest point (periapsis) and
370,000 km at the farthest point (apoapsis)). Continuous observation
over a long time interval from around apoapsis allows the acquisition
of global snapshots of the atmospheric circulation. Observing the cloud
structure in detail near around periapsis and observing the atmospheric
layer from the side (limb observation) allows for analysis of the vertical
structure of the atmosphere. Various measurement combinations are
performed depending on the positional relationship between Venus,
the Earth, and the Sun. For example, when Akatsuki passes behind
Venus as seen from the Earth, the ultra-stable oscillator is used to
measure the vertical profiles of temperature, pressure, and other
parameters; when Venus completely obscures the Sun, lightning and
airglow can be measured using Lightning and Airglow Camera.
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Discovery of unknown jet in Venusian middle-lower atmosphere
By measuring wind field using images captured by Venus Climate
Orbiter Akatsuki, a transient locally strong wind was found in the lower
to middle cloud layer (altitude 45-60km) around the equator. The
phonomenon ,discovered in 2016, has been named "equatorial jet."
Previously it was thought that wind speeds in this altitude range were
spatially relatively uniform, and with only small temporal variation.
However, the existence of unexpectedly large variation of the wind
around equator has been discovered by the team using Akatsuki's
observational data. By taking the formation of equatorial jet discovered
this time into theories and numerical simulations, it is expected to
reveal the mystery of the super-rotation.
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http://akatsuki.isas.jaxa.jp/
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Artificial rendering of Akatsuki's observations for the night side
of Venus.
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Venus nightside synthesized false
color image by Infrared camara (IR2)
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http://akatsuki.isas.jaxa.jp/en/
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Japan Aerospace Exploration Agency

Public Affairs Department

Ochanomizu sola city, 4-6 Kandasurugadai,
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http://global.jaxa.jp/
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Institute of Space and Astronautical Science Website (English)
http://www.isas.jaxa.jp/en/



