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We derived Fe abundances from the flux ratios of Fe lines to the 
continuum within an energy range of  3.5–6 keV to minimize and  
evaluate systematic uncertainties due to background and temperature 
structure
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The average Fe abundance profiles 

　　　　cD clusters with            
cooling cores

     others 

The Fe abundance derived 
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Maughan et al. 2008

z<0.08 
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cooling core 
others
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consistent with no evolution at least up to z=0.6 
excluding the central region

solar abundance: 
Anders&Grevesse(1989)
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Solar abundance pattern! 

Sato+07,08 09ab 
Tokoi +08, Matsushita+07 
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solar abundance table by Loddars (2003)
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solar abundance table by Loddars (2003)

errors 90%



U)'7,+.C&'+6'7$%$8("&>'/"#$%&'&E)#*"&(3"0'AE'2I'UU'*$X"'
&(/(%$,',$0($%'C,+O%"&'1(#*''2I'U$'C,+0.-#&'1(#*()'<QR,K?<'

U)-,"$&"'+6'MjP">'!7jP"',$H+'$#'<QKS<QR,K?<

Sato+07,08 09,Tokoi +08.Komiyama+08

unit : solar ratio 
error:90%



!"#$%'/$&&'#+'%(7*#',$H+　

 O mass to light ratio←SN　II 
Fe mass to light ratio←SN　Ia, SN II 
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Sato+07,08 09ab 
Tokoi +08, Matsushita+07 
Komiyama+08,Hayashi+09 groups               clusters            
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 O mass to light ratio 
Fe mass to light ratio 

Iron mass to light ratio                    Oxygen mass to light ratio

kT=2keV relaxed cluster

relaxed groups 

difference in metal mass-to-light ratio beyond 0.1r180 

central region – similar metal supply from central galaxies 

                                        in relaxed clusters and groups

Komiyama+08 
Sato+08 
Kawaharada+09 
Murakami+ in prep 

not relaxed
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The Fe abundances are about 1 solar, with no temperature dependence, 
gas in the X-ray extended galaxies (center of larger scale potential) 
dominated by recent supply from stars and SNe Ia

X-ray extended 

normal galaxies 

(Suzaku)( 
(XMM; Matsushita+03) 
(Suzaku)



P"'$A.)0$)-"'+6'U2!'()'g'7$%$8("&

P"'$A.)0$)-"&'6,+/'2I'U$'+6'U2!'()'"%%(CH-$%'7$%$8("&'
+A&",X"0'1(#*'2.3$4.'$,"'$A+.#'<QTSKQT'&+%$,

9!'''''''.CC",'%(/(#'+6'C,"&")#'2I'U$',$#"

P"'$A.)0$)-"'+6'U2!'(&'''''''''''''''''''''''''''''''''''''''''''''
&#"%%$,'P"'$A.)0$)-"':'C,"&")#'2I'U$'-+)#,(A.H+)

9!U)#"7,$H)7'#*"'0",(X"0'C,"&")#'2I'U$',$#"'6,+/'#*"'
U2!'$A.)0$)-"&'+X",'#*"'G.AA%"'H/"'7(X"&'$)'+,0",'
+6'&/$%%",'X$%."'+6'P"'/$&&'o#+S%(7*#',$H+'#*$)'#*"'
+A&",X"0'X$%."&Q''

9!F*"',"&.%#'()0(-$#"&'*(7*",'2I'U$',$#"'()'#*"'C$&#'

^∝'C,"&")#'2I'U$',$#"`



hA.)0$)-"'C$B",)'+6'U2!'()'g&'$)0'2<&'

+A&",X"0'1(#*'2pqhDp

using the solar abundance by Loddars (2003)

2+%$,'$A.)0$)-"'
C$B",)r'

^"8-"C#'$'2<`

/+&#'+6'P"'
-+/"'6,+/'
2I"'U$'

&Matsushita+10) 
+submitted)



hA.)0$)-"'C$B",)'+6'U2!'()'g'$)0'

2<'+A&",X"0'1(#*'2pqhDp

$A.)0$)-"'C$B",)'+6'M>'
I">'!7>'2(>'P"'(&')"$,%E'
&+%$,'"8-"C#'I'sR?;

!(8#.,"'+6'/"#$%&'6,+/',"-")#'

2I"'U$'$)0'/$&&'%+&&

9!&(7)(O-$)#'6,$-H+)'+6'P"'&*+.%0'-+/"'
6,+/',"-")#'2I'U$

&.CC+,#&'")*$)-"/")#'+6'
t!jP"u'+6'&#$,&'()'#*"&"'
7($)#'gF'7$%$8("&''''

using the solar abundance 
 by Loddars (2003) 



2#"%%$,'/"#$%%(-(#E'()'g'$)0'2<'7$%$8("&

F*"'+A&",X"0'M'$)0'!7'$A.)0$)-"&'+6'U2!'()'"%%(CH-$%&'
$,"'<QTSK'&+%$,

9!F*"&"'/"#$%&'-+/"'6,+/'&#"%%$,'/$&&'%+&&

9!F*"'M'$)0'!7'$A.)0$)-"&'+6'U2!'$,"'-+)&(&#")#'1(#*'&#"%%$,'
/"#$%%(-(#E'+A&",X"0'1(#*'+CH-$%'!7;'()0"8

F*"'&+%$,'$A.)0$)-"''C$B",)'+6'U2!'()0(-$#"&'&.C",&+%$,'
vjP"'-+)&(0",()7'#*"'-+)#,(A.H+)'6,+/'2I'U$

,"d"-H)7'&#$,'6+,/$H+)'*(&#+,E'()'g%%(CH-$%&Q'



hA.)0$)-"'C$B",)'+6'*+#'U2!'()'!?;'

+A&",X"0'1(#*'h2Vh'^F&.,.'"#'$%Q'K@@=`



2I'UU'%(4"'$A.)0$)-"'C$B",)'+6'#*"'

-$C',"7(+)'+6'$'&#$,A.,&#'7$%$8E>'!'?;'

　　　F&.,.'"#'$%Q'^;<<=`'

!"#$%&'&E)#*"&(3"0'
6,+/'2I'UU'"&-$C"'6,+/'
&#$,A.,&#'7$%$8("&Y'

Tsuru+2007
-$C',"7(+)



Spectral Analysis : M82 Halo1
c
o
u
n
ts

/s
e
c
/k

e
V

 
!
 

O Fe 

Mg 
Si 

background subtracted

discrete sources  

ISM of M82 

Ne 
Konami et al. in prep



   Metal abundances in ISM of M82
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The abundance patterns of 　all 
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Metal abundances of hot ISM in spiral galaxies with 
Suzaku

Metal

Starburst winds and starburst 
region            SN II type       
non-starburst galaxy and outer 
region    solar abundance 

starburst  wind
Yamasaki+09 
Tsuru+07 
Konami+ in prep 

        Konami+  
        in prep 
Konami+09
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also XMM detectinon from 2A 0335+096  
by Werner et al. (2006)

solar abundance pattern 
   !　Perseus 
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Perseus cluster, the central 
 region 300ks simulation  
Fe abundance= 0.01 solar 
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X-ray luminous E galaxy 
                 kT=0.6 keV 
                 no Al

M87 100ks

kT=0.8—2 keV 
     no Al

!! Al and Mg are synthesized by SN II   
!! Al/Mg ratio increases with progenitor metallicity 
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history of  intermediate mass stars
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Fe-L lines
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