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Solar Physics Satellite HINODE

The sun is the nearest star to the Earth where countless numbers
of life forms are housed. However, little has really been understood
about the complexities of this neighboring star.

The solar surface has a temperature of 6000 degrees C, but the
outermost part of the solar atmosphere, the solar corona, was
discovered to have a temperature exceeding 1 million degrees C.
Given a fact that it is physically impossible to transfer thermal
energy from the cooler surface to the much hotter corona, scientists
have long been puzzled what mechanism heats the corona. A
possible answer is that the heating is related to the coronal
magnetic field anchored in the outer layer of the Sun. Since the gas
pressure in this layer dominates the magnetic field pressure, the gas
motions propagate up the magnetic field lines to the corona, where
the magnetic field pressure is greater than the gas pressure. Energy
flows when the field lines and solar plasma - gases stripped of
electrons — interact, producing electrical and magnetic “short
circuit”. The very strong electric currents in these short circuits
presumably heat the corona to an extremely high temperature.

It is expected that understanding the coronal heating mechanisms
will lead to projection of solar effects on solar systems, including
geo-magnetic field and upper atmosphere of the Earth.

HINODE was launched aboard M-V-7 launch vehicle on September
23,2006.
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Dynamical ejections of chromospheric gas, captured by continuous measurements
of the magnetic structures on the solar surface.
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The solar corona, captured in soft X-rays,
increasing its activity toward the solar maximum.
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lore Mysteries of the Solar Corona Phenomena and Mechanisms
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Scientific Instrument

SOT: AR - MR (B4 -7 XUH)
Solar Optical Telescope
Japan-U.S. cooperative development

XRT: X#RE&EH (BA -7 XU H)
X-Ray Telescope
Japan-U.S. cooperative development

EIS @i RIHRIRIR D HEE (BE - AFUR-TAUH)
Extreme Ultraviolet Imaging Spectrometer
Japan-U.S.-UK cooperative development

The mission consists of a coordinated set of optical, X-ray and EUV
telescopes. The optical telescope, called Solar Optical Telescope (SOT), is an
aplanatic Gregorian with an aperture of 50 centimeters. The SOT's focal
plane has a unit to observe the magnetic field. The X-Ray Telescope (XRT)
images the high temperature (1 to 10 MK) corona with improved angular
resolution (approximately 1 arcsec), a few times better than Yohkoh's soft
X-ray telescope. Extreme Ultraviolet Imaging Spectrometer (EIS) is designed
to determine plasma parameters, such as velocity fields, temperature and
density, in the corona and transition region.

Simultaneous observation of the three telescopes will allow us to
understand the correlation between the magnetic structure at the
photosphere and the dynamic processes occurring in the corona, as well as
effects of various energetic processes on solar systems.
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Plasma dynamics in the coronal loop structures formed by a solar flare.
Left: intensity, right: Doppler velocity.
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JAXA Website
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JAXA Mail Service
http://www.jaxa.jp/pr/mail/
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Institute of Space and Astronautical Science Website
http://www.isas.jaxa.jp/j/



