HINODE SPACE MISSION TO INVESTIGATE THE SUN
NAOJ%A

HINOTORI (ASTRO A: 1981-1982)
Hard X-ray and y-ray observations of high

energy plasma produced by solar flares.
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HINODE Mlission

HINODE, Japanese for "sunrise," was launched Sept. 23, 2006,
study the Sun’s magnetic fields a ow their explosive energies
propagate through the different atm eric layers. The spacecraft's
uninterrupted high-resolution observations of the Sun an s M
impact on solar physics comparable to that of the Huk ] ua 4
Telescope on astronomy. WS o z -y
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Solar Optical Telescope
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The three advanced telescopes onboard Hl
through international collaboration between
as domestic partner, and NASA (US) and S
operated by these agencies with co
connections from ESA.

YOHKOH

(SOLAR-A: 1991 2001)

Soft and hard X-ray observations
provided pieces of evidence of
“magnetic reconnection” as the
energy converter of flares.
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diguitous Horizontal Magnetic Fields

The Solar Optical Telescope (SOT) onboard HINC NODE discovered a new type of magnetic fields covering the Sun
continuous observations of the Sun’s surface witf anks to its high polarimetric sensitivity. These magnetic fields are
resolution free from the influence of the Earth's atmosphere, wi ' alled Transient Horizontal Magnetic Fields, and their properties are
allows us to study how magnetic fields emerge and evolve on the - completely different from those of sunspots. Because total magnetic
surface, and how they give rise to magnetic structures like a sun o - ene'rgfes carried by the fields are enormous, the fields may play a
Cllal role in heating and acceleration in the outer atmosphere.

Microscopic Observations o

'S view of solar convection (granules)
horizontal magnetic fields.
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The hromosphere Is the Interface atmospheric layer bei N randi ‘ goronal heating and solar wind
phot phere and the corona. HINODE has detected plasma €je S it | to measure temperatures, densities, and
over various spatlal and temporal scales in the Cljrg)%o?phere. as velocmes usmg Spe tre OPIC obser’vatrc?Zs of emission lines from
also witnessed signatures of magneto- hydrodynamic waves there ﬂonal plasma in t e 1e-UV (EUV). HINODE discovered upflows
These phenomena are essential to understand how the tc  near the roots of co 5 for the first time, which indicate there
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Sun's Pole Origin of Massive Flares
Magnetic configuration of the Sun’s poles was poorly observed so Precise measurements of magnetic fields in the photosphere are a
far because of projection shortening in spite of its importance in key to understand how enormous magnetic energies are stored and
acceleration of high-speed solar winds. HINODE found polar fields how the energies are suddenly released in a solar flare. Solar flares
consisting of magnetic patches of kilogauss field concentration. eventually trigger magnetic storms and aurora activity around the
There are also field emergences taking place frequently in the polar Earth. Solar observations with HINODE have helped progress toward
regions, which produce bright points and jets seen in X-rays. realizing the space weather forecast.
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