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AKATSUKI:PLANET-C project

The eye-catching shine of Venus, the closest neighbor planet
of the Earth, has been known as the morning star or evening
star. While Venus and the Earth are often considered as twins
for the similarity in dimensions, their climates are quite different
from each other. "AKATSUKI" (PLANET-C project) is aimed at
this "similar but different” planet.

An enormous carbon dioxide atmosphere, which produces
90 times more surface pressure than on the Earth, heats the
surface up to 460 degrees C through the strong greenhouse
effect. There is no ocean, and the surface is covered mostly by
mountains and lava plains. This Venus surface is totally hidden
from human eyes by sulfuric acid cloud. The motion of the
atmosphere is characterized by the "super rotation”, of which
velocity reaches almost 400 km/h near the cloud-top in spite of
the slow rotation of the solid surface (6.5 km/h retrograde).
Such an atmospheric motion is considered as one of the
biggest mysteries of the solar system planets.

Answering the questions, why these twins grew up differ-
ently and how their climate systems are different from each
other, would provide us with clues to the evolution of the Earth
in the past and future. For this purpose, "AKATSUKI" utilizes
state-of-the-art observing technigues to probe the atmospheric
dynamics at deeper levels, lightning activities, and active volca-
nos, which are all related ultimately to the mysterious climate

of Venus.

About the illustration on this page

An artist's concept of "AKATSUKI" at its arrival at Venus. Cloud features on
the night-side disk are AKATSUKI's main targets but not visible by human eyes,
observable only in the infrared.



HISaAas

Science instruments

1um camera

2/um camera

Longwave IR camera
Ultraviolet imager

Lightning and airglow camera
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" AKATSUKI" spacecraft observing lightning flashes in clouds and the stratifica-
tion of clouds near the horizon
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loring the atmosphere of the Earth’s twin planet
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Imaging different faces of Venus: (from top to bottom) lightning in visible light, cloud temperature in mid-infrared, sulfur
dioxide and other chemicals in ultraviolet, ground surface in near-infrared, and lower atmosphere in near-infrared

" AKATSUKI" under development
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938 : £E/RE L2 (300-80,000km)
Orbit : Equatorial elliptical orbit

5 EFFE  20105F
Launch : 2010

The main mission of "PLANET-C project" is to unveil the mechanism of
"super-rotation" of Venus atmosphere by continuous high-resolution
mapping, similarly to meteorological satellites orbiting the Earth. By
comparing in detail meteorology of the Earth and other planets, our
knowledge on the mechanism of climate change and the origin of the
diversity of today's planetary environments would greatly be enhanced.

Visibility of the infrared cameras onboard "AKATSUKI", as so designed,
reaches lower atmosphere or ground surface through the clouds at
45-70 km altitudes. Together with a ultraviolet camera, a longwave-
infrared camera, and the radio occultation experiments, the structure
and the motion of the whole atmosphere will be studied in a three-
dimensional view. With infrared camera's capability of mapping the
surface temperature, detection of active volcanism, if any, is possible.
The high-speed lightning camera will give an answer to the long-time
controversy of lightning on Venus.

As a whole, "AKATSUKI" can be characterized as a unique spacecraft
which thoroughly investigates the meteorology and climatology of the
Earth's twin planet, Venus.
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