Metals in the intercluster
medium

Kyoko Matsushita
(Tokyo Univ. of Science)



Outline

Metals in intracluster medium

Aims of IXO observations

Recent results of metal observations

e Evolution of Fe abundance
e Abundance pattern of the ICM
e Metal mass to light ratios

Simulated spectra with IXO



Metals in the Intracluster medium

XMM-Newton
pn

e From SN I

e Star formation
history in clusters

. e From SN la and
L5 SN I

e History of SN Ia

Ar,Ca,Fe,Ni

e From intermediate
mass stars

C,N e History of these .
oo =>  Star formation
history in clusters




Star formation history in the Universe
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Aims of IXO observations

Large effective area

Small field of view

Good energy resolution
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Redshift evolution of
metals in ICM
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s Abundance pattern

*C,N,O, Ne, Mg, Si, S, Ar, Ca, Fe, Ni
e Chemical evolution in clusters

mm Up to virial radius

e Metal supply from cD galaxies are
important at central regions

e Gas mass is larger at outer regions

\

mm from groups to clusters

e Groups are building blocks of
clusters
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http://www.journals.uchicago.edu/action/showFullPopup?doi=10.1086/521225&id=_e145

Observation of history of SN la rate
with IXO

Evolution of Fe Evolution of

abundance of hot ISM
in elliptical galaxies SIREREIE

e X-ray luminous elliptical galaxies at center of groups

— Hot gas is dominated by stellar mass loss from elliptical
galaxy

— Observable z<0.5 with IXO
/Fe abundance of hot ISM

= stellar Fe abundance + contribution from SN Ia

~
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\_ )




Evolution of
metals
<0.1r180

Evolution of
metals
>0.1r180

e evolution of cooling core
e metal supply from cD galaxies

e Universal metal supply from cluster
galaxies?

e how about groups of galaxies
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Half of metals in the solar system : O.

e Chemical evolution of the Universe
e = history of synthesis of O

mmm O is synthesized by SN |l

e O mass reflects total amount of massive stars in the past

O mass to light ratio in the Universe

e Galaxies, groups, clusters of galaxies and WHIM
e |nitial mass function vs. environment
e Feedback from SN Il
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Effect of the Galactic emission with IXO
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Gas mass/stellar luminosity of the groups are small

—ICM in groups is more extended than those in rich
clusters

* Excess entropy and heating

— Metal distribution may be used as a tracer of history of
heating since timescales of metal enrichment and
heating determine the metal distribution.

metal enrichment -> preheating )

— Similar abundance and smaller metal mass-to-light
ratios

Preheating -> metal enrichment

— Similar metal mass to light ratio /

Different timescales O and Fe synthesis
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