Clusters with ASTRO-H

® The Perseus cluster
® (N. Werner, S.W.Allen, T. Tamura et al.)

e M 87 in the Virgo cluster
e (A. Simionescu, K. Matsushita et al. )

® Mapping Gas Flows and Turbulence in Merging Galaxy clusters
e (M. Markevitch, H. Akamatsu et al. )

® Measuring Non-Thermal Pressure and Mass
e (N. Ota, M. Bautz et al.)

® Chemical Composition and Evolution
® (J. de Plaa, K. Sato et al. )

® Detecting and Characterizing the Warm-Hot Intergalactic
Medium

e (M. Galeazzi, T. Kitayama et al. )
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Feedbacks In cool cores

Heating mechanism

« AGN activity?
 Galaxies?

Viscosity?
Magnetic field?

Gas dynamics

Temperature

« Velocity broadneng
« Metal distribution?
« Resonant line scattering
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The Perseus cluster with ASTRO-H

The residual Chandra image of the
Perseus cluster with proposed SXS FOVs(3'x3")

The brightest cool core

Predicted ASTRO-H spectra
for the center
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keV? (Photons cm=2 s-' keV-')

He-like Fe from the Perseus core with SXS

Perseus simulated spectrum (wabsxbapec)

Perseus model_épectrﬁ m (Wabé*bapec)
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« Statistical uncertainties in bulk and turbulent velocities < 10 km/s

« Systematic uncertainties caused by uncertainties in the line spread
function and gain of SXS ~ several times km/s

The brightest Fe-K lines




Systematic uncertainties caused by
uncertainties in detector responses
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Systematic uncertainties In the
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Predicted spectrum of the Perseus cluster

Resonant line from 0.5 -2 arcmin_
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Resonant line scattering with XMM

Lack of the effect of resonant line
scattering for the Perseus cluster.
Abundance ratio of 7.8 keV (Ni Ka +Fe

MOS spectrum of the Perseus
cluster at 0.5'—2’
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Resonant line scattermb W|th SXS

The Perseus cluster
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M 87 (the Virgo cD) with SXS

M 87 center 100 ks
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The gas dynamics in the center and uplifted gas with radio lobes.
Turbulence induced by the radio bubble and shock fronts?

Metal uplift from the core?
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Gas Dynamics in Merging Galaxy clusters

A3667

A3667
Cold front

outside

Dissipated

Kinetic energy

The generation and dissipation of turbulence depends on
a microphysical properties of the ICM (viscosity, B)
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Measuring Non-thermal pressure
and mass

Test the assumption that the ICM is in

hydrostatic equilibrium

Accuracy of mass measurements of N
clusters
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Gas dynamlcs of relaxed clusters out 1o s
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Rare metals with Astro-H

M87 core (100 ks)

M87- low energy lines are
the most prominent
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Rare metals are different indicators
for SN la/SNcc contributions,
Progenetor metallicity

1 Expected errors in solar units in
| the SXS Perseus core pointing

Assuming that the abundance is 1 solar

Exposure Exposure needed for

Element | 50 ks 100 ks detection >S50
F 83 59 -

Na 0.35 0.25 > 150 ks
Al 0.14 0.10 > 25 ks
P 0.7 0.5 > 625 ks
Cl 04 0.3 > 225ks
K 0.7 0.5 > 625 ks
Sc 55 39 -

Ti 0.7 0.5 > 625 ks
\" 6.0 4.3 -

Cr 0.14 0.10 > 25 ks
Mn 0.27 0.19 > 90 ks
Co 0.7 0.5 > 625 ks
Cu 4.0 2.8 -

Zn 1.6 1.1 -




Cr and Mn detection from t

cluster with Suzaku
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Al and Na
with SXS

Increase of the Al/Mg ratio
should reflect dependence
of metallicity of progenitor
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Declination
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Detecting and Characterizing the
Warm-Hot Intergalactic Medium
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Wavelet decomposed 0.5-2.0 keV
image of Abell 222 and Abell 223 (from
Werner et al. 2008). The filament
connecting the two massive clusters is
clearly visible in the image.
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