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(Camara+ 2008, Nature 455, 189)
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Triboluminescence
S 7 —7

Rotation
103 torr

X-ray detector

(Camara+ 2008, Nature 455, 189)
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Rotation
103 torr

X-ray detector

(Camara+ 2008, Nature 455, 189)
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Scotch tapes as standard candles
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Clusters of galaxies
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Clusters of galaxies as a probe of

structure formation of the universe

Cluster mass function
Vikhlinin+ 2009
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Clusters of galaxies as the largest

laboratory for high energy astrophysics
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Cluster mass budget
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Multi-wavelength view
of a cluster
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thermal Kkinetic electrons

Crude, but maybe present best estimate

Energy density o« Pressure
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Energy density estimation (1)

ICM thermal energy
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Energy density estimation (2)

GeV electrons and magnetic field
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Energy density estimation (3)

Cosmic rays Colafrancesco & Blasi 1998
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thermal Kkinetic electrons

Crude, but maybe present best estimate

Energy density o« Pressure
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thermal Kkinetic electrons

Crude, but maybe present best estimate

Energy density o« Pressure
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Magnetic/ Cosmic
thermal Kinetic electrons field rays

Crude, but maybe present best estimate
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Astro-H/\ M HA13F

exploration Telescope Japanese | A = -

g ASTRO H

‘»-v

Main futures:
Hard X-ray imaging Spectroscopy (2-80 keV)

Soft X-ray high-resolution Spectroscopy (FWHM < 7eV)

Main objectives:

Evolution of super massive black holes
Evolution of clusters of galaxies
Accelerations in clusters and SNRs
Vicinity of black holes



Astro-H/\ @O HH1F
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Baryonic matter in present
universe
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Searches for IGM-at a known z >0 with T > 106K
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Future high-resolution spectroscopy

DIOS Xenia IXO

Japan US, Netherlands, Italy, Japan US, Europe, Japan
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Future high-resolution spectroscopy
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From dark age to present
Evolution of the Universe EDGE/Xenia
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