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ASTRO-H:X-ray Astronomy Satellite
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"Hitomi"”

X-rays are formed by invisible light which is emitted by
materials at incredibly high temperatures ranging from one
to hundreds of millions degrees Kelvin, or from other
energetic, exotic objects. More than 80% of matter
accessible to us is only seen via X-rays. Japan has played a
leading role in the field since the dawn of X-ray astronomy,
and continues to do so.

Leading the way in X-ray astronomy, the “Hitomi”
(ASTRO-H) is the 6th Japanese-led X-ray observatory, and the
successor to the Suzaku satellite which is currently in space.
The latest instruments are being developed through
international collaboration, and will enable the first accurate
measurements of the dynamics of super-hot gases in
clusters of galaxies, and of material around black holes. We
will discover numerous super-massive black holes in the
center of new-born galaxies up to 8 billion light years away,
and will be able to trace how these galaxies and their black
holes evolved into the ones we see in the Universe around
us today.
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Challenges facing X-ray astronomy satellite Hitomi

BXHREEH (SXT-S,SXT-)
Soft X-ray Telescope (SXT-S, SXT-I)
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Hard X-ray Telescope (HXT)
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Hitomi enables high sensitivity observations of celestial sources across a wide energy range, from B SEiRHER (SXS)
X-rays to gamma-rays, bands presenting considerable technical challenges. Thesatellite features Soft X-ray Spectrometer (SXS)
cutting-edge instruments; SXS, operated at only 50 mK, is capable of measuring, with unprecedented

accuracy, the energy of incoming X-rays. It measures temperature changes in a sensor resulting from X SIRERIHZ (SX)
absorption of X-ray photons. HXI, operating in the focusing of a Hard X-ray Telescope, will produce Soft X-ray Imager (SXI)

the first ever images of the high-energy X-ray universe. SXI, featuring domestically produced X-ray
CCDs, will enable us to make wide field X-ray images of the sky with ultra-low noise. The
narrow-view semi-conductor Compton camera, SGD, revitalizes the field of gamma-ray observations BEXHRIRER R A (HXI)
by featuring the greatest sensitivity in this band. The Japanese heritage of successful previous satellites Hard X-ray Imager (HX)
will provide a basis for meeting these challenges.
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Scientific objectives of Hitomi

Hitomi will solve many outstanding questions regarding our understanding of the violent universe, including the
explosion of stars, the origins of gigantic black holes in the centers of galaxies, and the nature of dark matter as
a main component of our universe. Here we can only introduce a few aspects of our overall goal.
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Gas in a cluster of galaxy

H The formation and evolution of clusters of galaxies, the largest structures in the universe
For the first time, accurate observations using Hitomi can measure the dynamics of the hot gases filling clusters
of galaxies, the largest structures in the Universe. The precise study of the dynamic state of this hot gas -
invisible to the human eye - will reveal details of the formation and evolution of these large-scale structures in
the expanding Universe.
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M Black holes and curvatures of space and time

Hitomi will allow measurements of the curvature of space time. This is space time warped in close proximity to
spinning black holes, something no-one has ever seen. The high precision observations of Hitomi will enable us
to glimpse this for the first time. These observations are expected to lead to new ways of verifying Einstein’s

theory of general relativity. HRACBFNEXRTSvIR—IL
Super-massive black hole hidden by gas
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A fragship X-ray adtronomy mission led by the Japanese initiative

The Hitomi is a flagship X-ray astronomy mission developed through the participation of over 250 researchers from universities and research institutions around the
world.
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