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Auroral Observation Satellite:AKEBONO
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Magnetospheric Observation Satellite:GEOTAIL
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Observation keeping through AKEBONO(left) and GEOTAIL

O The Earth is a huge magnet, and its magnetic influence extends far
into space. The magnetosphere is that area of space, around the
Earth, that is controlled by the Earth’s magnetic field. The night side
of the magnetosphere is stretched out into a long magnetotail, and
charged particles (plasma) are trapped in a region, called plasma
sheet, near the equatorial magnetotail. Often seen within the Arctic
or Antarctic circles, aurora emerges when plasma travels right around
the globe along the magnetic field lines and interacts with oxygen
atoms and nitrogen atoms.

O Thus, aurora emits when high-energy, high-speed plasma from the
magnetosphere moves along magnetic fields and is accelerated to-
ward the Earth. However, how and where does the plasma get their
high energy? This is the big question which has not yet been defini-
tively answered. Japan has launched satellites to investigate the plas-
ma around the Earth since 1978. AKEBONO is designed to observe
aurora and plasma phenomena around the Earth comprehensively.

O When sunspots reach the center of the sun’s disc, the geomagnetic
field is disturbed and the Earth’s magnetosphere is compressed. The
phenomenon is called the geomagnetic storm. During the geomag-
netic storm a burst of the aurora emission appears frequently around
poles. This is because the plasma accumulated on the night side of
the magnetosphere is explosively accelerated and flown down the
Earth’s magnetic field line. GEOTAIL was launched with the objec-
tives of observing directly plasma acceleration processes and other
plasma phenomena in the magnetotail.
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Breakup of aurora
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Yearly variations of radiation belt flux and sunspot number

http://lwww.isas.jaxa.jp/jlenterp/missions/akebono/index.shtml
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going transmission of precious data by AKEBONO and GEOTAIL
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Auroral substorm and magnetic reconnection
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Magnetotail (GHOTAIL)
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[0 AKEBONO was launched by the M-3SlI launch vehicle on February 22, 1989, and
placed into elliptical orbit with perigee of about 300 kilometers and apogee of about
10,000 kilometers. The satellite has continued to observe the plasma environment at
various regions in the magnetosphere. AKEBONO carries nine scientific instruments,
including magnetometer, electric field detector, low energy ion detector,
suprathermal ion spectrometer, thermal electron detector, VLF wave detector, HF
wave detector, topside sounder, visible and UV auroral imager, and radiation monitor.
These instruments, except the UV auroral imager that degraded due to space
radiation, have been transmitting observation data continuously. AKEBONO is a very
long-lived satellite and obtained data through the solar cycle (11 years) during its 15-
year operation. The satellite succeeded in imaging aurora and plasma phenomena
that may be caused by changes of solar activity and received high international
reputation.

[0 GEOTAIL is a Japan-US cooperative science mission with a goal of studying the
structure and dynamics of the tail region of the magnetosphere. The satellite carries
instruments capable of measuring low- and high-energy electrons, magnetic field,
electric field and plasma wave. The GEOTAIL satellite was launched on July 24, 1992,
by a Delta Il launch vehicle. To achieve mission goals, the double lunar swing-by
technique was used to keep apogees in the distant magnetotail within the first two
years. The apogee was lowered down gradually and is now 200,000 kilometers.
GEOTAIL observes the acceleration of plasma that correlates with aurora emission,
providing us with many important findings helpful to understand plasma dynamics in
the magnetosphere. The twelve-year-old satellite still collects various observation
data.

http://lwww.isas.jaxa.jp/e/enterp/missions/akebono/index.shtml
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Phone:03-6266-6400 Fax:03-6266-6910

Japan Aerospace Exploration Agency
Public Affairs Department

Marunouchi Kitaguchi Bldg.2F,1-6-5 Marunouchi,

Chiyoda-ku,Tokyo 100-8260,Japan
JSF040910T

Phone:#81-3-6266-6400 Fax:#81-3-6266-6910
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JAXA Website

http://www.jaxa.jp
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JAXA Latest Information Mail Service
http://www.jaxa.jp/pr/mail/
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Institute of Space and Astronautical Science Website
http://www.isas.jaxa.jp
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