!V$"$9$+!W$K$h$kBJ1_6d2O!"6d2OCD$N4QB, Da 9d ( 5~ETBg3XM}3XItJ*M}Bh 2 65<<1’Ch@~8&5f<< ) 1 ;v$N5/$3$j (Tsuru D O@ ) K\9F$G$O!"!V$"$9 $+!W$K$h$kBJ1_ 6d2O!"6d2OCD$N 4QB,7k2L$K$D $$$F$N%l%S%e!<$r 9T$J$&!#A4$F$N 7k2L$r<($9 M>M5$O$J$$$N$G!"F|K\$G=P$5$l$?Gn;NO@J8$NCf$+$i;d$N6=L#$K=>$C$F%T%C%/%"%C%W$9$k!# 6d2OCD$K$O!"=ENOE*$KJD$89~$a$i$l!" k B T = 1 � 10k eV $N29EY$r;}$A!"9b29%W%i%:%^>uBV$N In tra Cluster Medium (ICM) $,B8:_$9$k!# <ANL$O%a%s%P!<6d2O$NAmOB$+$= $l$h$jBg$-$/!"E4$J$I$N=E85AG 51@~$,8!=P$5$l$k =j$+$i!"2a5n$b$7$/$O8=:_%a%s%P!<6d2O$N@1$G:n$i$l$?%,%9$,6!5k$5$l$?$H9M$($i$l$F$$$k!# ?^ 1 $O !V$. $s $,!W $K $h$C $F F@ $i $l $?!" %a %s %P!< 6d 2O <A NL Am OB $H ICM Cf $N E4 $N <A NL $N Aj 4X $G $" $k ( $3 $N 3( $, !V$. $s $,!W 0J 9_ $N 8& 5f $N 1 $D $N J} 8~ $r 7h $a $? ) !# 8= :_ $N 6d 2O CD $K $* $1 $k ICM $X $N =E 85 AG 6! 5k 8; $O!" BJ 1_ 6d 2O Cf $N Stellar Mass Loss $H 1a 7? D6 ?7 @1 Gz H/ $G $" $k!# Stellar Mass Loss $N =E 6b B0 AH @. $, B@ M[ AH @. $G $" $k $H 2> Dj $7!"8w3XE*$K B,Dj$5$l$F$$$k Stellar Mass Loss $H 1a 7?D6?7@1GzH/%l!<%H$r ;H$&$3$H$G!"8=:_$N$=$l $>$l$NE4 $N J| =P NL $r 5a $a $k $3 $H $, $G $- $k!# $= $l $> $l $N %l!< %H $, 1’ Ch G/ Np Cf $G 0l Dj $G $"$C $? >l 9g $N Am 6! 5k NL $r D> @~ $G <( $7 $F$"$k$,!"4QB,CM $KHf$Y 1/10 DxEY$K2a $.$J$$!#$3$l$O2a5n$K8=:_$h $j=E85AG6!5k%l!<%H$,9b$$;~4| $,$"$C$?$3 $H$r<($7$F$$$k!# 6d2O CD $G$O N> <T $,$[ $\ Hf Nc$7 $F $$$k $3 $H $+$i!" %a %s%P!< 6d 2O Cf$G @8 ;: $5$l ICM $KJ| =P $5 $l$? %, %9 $O6d 2O CD $+ $i $O <: $o $l $F $$ $J $$ $3 $H $r <( $7 $F $$ $k ( 8e $G <( $9 !V$" $9 $+!W $N 7k 2L $G $3 $l $O =$ @5 $5 $l $k ) !# BJ 1_ 6d 2O $G $O $= $N Aj4X$+$iMZ$+$K2<J}$K30$l$F$*$j!"<+J,$,:n$C$?%,%9$NBgH>$r<:$$!" ICM $K6!5k$7$?$3$H$,J,$+$k!# 8=:_ $NBJ 1_6d 2OCf$G @8;: J|=P $5$l $F$$ $k=E 6bB0 NL$O!" BJ1_ 6d2O $N ISM $N X @~4Q B,$+ $iD> @\5a $a$k $3$H $,$G $- $k!# !V$. $s $,!W $N M49(NGC4472) $N %9 %Z %/ %H %k4Q B, $+ $i F@ $i $l $? %"%C %Q!< %j%_%C %H $O 2solar $G $"$C $?!#M} O@ E*$K $O Stellar Mass Loss $H 1a 7?D6 ?7 @1Gz H/ $+$i M= B,$9 $k $3$H $, $G$- $k ( @h $[ $I$N ?^ 1 $ND> @~ $O$3 $l $r4p $K $7 $F$$ $k ) !# $= $NCM $O 3 solar $G$" $j!" 4Q B,NL $H L7 =b$9 $k!# $3 $N7k 2L $O!" BJ1_ 6d 2O Cf$N =E 6b B0J| =P $K $D$$ $F 2f!9 $,8+F($7$F$$$k$3$H$,$"$k$3$H$r<($7$F$$$k!# 2 6d2OCD 2.1 =ENO%]%F%s%7%c%k9=B$ ( CSJU D O@ ) ?^ 2 $O!"!V$"$9$+!W$GF@$i$l $? F ornax/NGC1399 6d2OCD $N51EYJ,I[$G$"$k!#$3$N6d2OCD$O!"!V$"$9 $+!W$N 4Q B, $+ $i >l =j $K $h $k 29 EY $N :9 $, $[ $H $s $I L5 $$ $3 $H $, J, $+$C $? $N $G!" @: EY NI $/ =E NO %] %F %s %7%c %k $N 9= B$ $r 5a $a $k $3$H$,$G$-$k!# $3$&$7$F5a$a$i$l$?=ENO %]%F%s%7%c%k$+$iF@$i$l $k=ENO<ANLJ,I[$r!"@1$N<A NLJ,I[ ( $9$J$o$A%a %s%P!< 6d2O $N<A NLJ, I[ ) !"9b29 %W%i %:%^ $N<ANL J,I[ $H6& $K?^ 3 $K<($9!# L@$i $+$K =ENO <ANL$K $b6d 2O$H 6d2O CD$H$$ $&3, AX9= B$$, 8+$i $l$k!# $3$l $O6d 2OCD A4BN $H NGC1399 $N X @~51 EYJ, I[$N $=$l $>$l $NCf ?4$, $:$l $F$$ $k$3 $H$+ $i$bL@$i$+$G$"$k!# 2.2 29EY!"=E6bB0AH@.Hf9=B$ 2.2.1 Cen taurus 6d2OCD ( CSJU D O@ ) $7$P$7$P cD 6d2OCD $O X @~51 EYJ,I[$, Cf?4$G 1T$$%T!<%/ $r;}$D$3 $H$,4Q B,$5$l$F $$$k!#$3$l $O!" cD 6d2O Cf ?4$N ICM $NL)EY$,9b$/!"%/!<%j%s%0%?%$%‘ $,1’ChG/Np$h$j$bC;$$$?$a Cf?4It$XMn$A9~$‘%,%9$NN.$l $,7A@.$5$l $F$$$k$?$a!"$H9M$($i$l$F$-$?!#$3$NN.$l$O!V%/!<%j%s%0%U%m!<!W$H8F$P$l$k!# Cen taurus 6d 2O CD $N !V$" $9 $+!W $K $h $k 4Q B, $+ $i!" Cf ?4 It $O <~ 0O $K Hf $Y X @~ %9 %Z %/ %H %k $, %= %U %H $K $J $j!" 51 @~6/EY$, 6/$/$J$k$3$H $,L@$i$+$K$5 $l$?!#Cf?4$+$i H>7B 40 J,$^$G $rF1?41_$N 9 $D$N%j%s%0 >u$NNN0h$KJ, $1!"$= $l $> $l $N %9 %Z%/ %H %k :n $j!" $= $N A4 $F $N%9 %Z %/ %H %k $H!" R OSA T 1R @1$G F@ $i $l $? %$ %a!< %8 %G!< %?$N N> J} $r K~ B- $5 $; $k $h $& $K!" ?^ 4 $G <( $5 $l $k %/!< %j %s %0 %U %m!< %b %G %k $G %U%#%C %H $5 $; $?!# $= $N 7k 2L!" %G!< %? $H %b %G %k $N :9 $, Bg $- $/!" E5 7? E* $J %/!< %j %s %0 %U %m!< %b %G %k $G $O %G!< %? $r @b L@ $G $- $J $$ $3 $H $, J, $+$C $?!# $5 $i $K!" Cf ?4 It $N %, %9 $O <~ 0O $N %, %9 $, Cf ?4 It $K Mn $A 9~ $‘ $@ $1 $G $" $j!" @. J, $, JQ $o $k $o $1 $G $O $J $$ $N $G!" C1 =c $J %/!< %j %s %0 %U %m!< %b %G %k

$G $O =E 6b B0 AH @. Hf $N 6u 4V E* 8{ G[ $r @b L@ $9 $k $3 $H $O Fq $7 $$!# %b %G %k $H %G!< %? $N ;D :9 $+ $i!" %G!< %? $O Cf ?4 It J, $G $b 9b29$N@.J,$rMW5a$9$k$3$H$,$o$+$C$?!# $= $3 $G!" C1 0l @. J, $G =y!9 $K 29 EY $r JQ $( $F $$ $/ >e 5- $N %/!< %j %s %0 %U %m!< %b %G %k $K JQ $( $F!" ?^ 5 $G <( $5 $l $k!" 2 @. J, %b %G %k $r %U%#%C %H $5 $; $? =j!" $- $l $$ $K %G!< %? $r @b L@ $G $- $k $3 $H $, J, $+$C $?!# Dc 29 @. J, $O 6u 4V E* $K M- 0U $K 9- $,$C $F $$ $k!# $3 $N %b %G %k $N FC D’ $O!" <~ JU It $O k B T � 4k eV $N 9b 29 $N C1 0l @. J, $G $" $k $,!" Cf ?4 It $O 9b 29 @. J, $H k B T � 1k eV $N Dc 29 $H 2 @. J, $, 6& B8 $7 $F $$ $k $3 $H $H!" =E 6b B0 AH @. Hf $N 6u 4V E* 8{ G[ $N B8 :_ $G $" $k!# Dc 29 @. J, $N <A NL $O cD 6d 2O $N 5% Dx EY!" 29 EY $O k B T � 1k eV $G $" $j!" $A$g $&$I BJ 1_ 6d 2O$N ISM $H $7$F Hs >o $K $& $^$/ @b L@ $G $- $k!# BJ 1_ 6d 2O $+ $i =E 6b B0 AH @. Hf $N 9b $$ %, %9 $, 6! 5k $5 $l $? $H 9M $( $k $H!" =E 6b B0 AH @. Hf $N 6u 4V E* 8{ G[ $N B8 :_ $b <+ A3 $K@bL@$G$-$k!# 0l J}!" G. EA F3 $K $h $j 9b 29 $H Dc 29 %W %i %: %^ $O � 10 6 yr Dx EY $G C1 0l 29 EY $K $J$C $F $7 $^ $&!# $3 $l $r K8 $2 $k %a %+ %K %: %‘ $H $7 $F <’ >l $r 9M $( $? >l 9g!" $= $N 6/ EY $O � � G Dx EY I, MW $G $" $k ([1]) !# 4v $D $+ $N cD 6d 2O $G $O EE GH $N %U%! %i %G!<%m!<%F!<%7%g%s$+$i > � 30 � G $N<’>l$,B8:_$9$k$3$H$,4QB,$5$l$F$$$k$N$G!"$3$N2DG=@-$O==J,$K$"$k ([2]) !# K\ 9F $G $O >\ $7 $/ $O ?( $l $J $$ $,!" !V$" $9 $+!W $H Bepp oSAX $K $h $k Hs G. E* X @~ J| <M @. J, $N 8! =P $5 $l $D $D $" $k!# $3 $l $O!" 9b %( %M %k %.!< N3 ;R $K $h $k 1’ Ch GX 7J J| <M $N %3 %s %W %H %s ;6 Mp $N 2D G= @- $, $" $k!# :# 8e!" <’ >l $H 9b %( %M %k %.!< N3 ;R$NB8:_$H2CB.$K$D$$$FD4$Y$F$$$/I,MW$,$"$k!# 2.2.2 M87/Virgo !" A WM7 !" Coma ( >>K\ D O@!"9>_7 D O@!"K\B? D O@ ) :G$b 6a$$ 6d 2OCD $G$" $k M87/Virgo 6d 2O CD$N !V$"$9 $+!W $K$h $k4Q B,$+ $i =E6b B085 AG Kh$N AH@. Hf $N6u 4VE* 9= B$ $, F@ $i $l $F $$ $k ( ?^ 6) !# ;@ AG $N AH @. Hf $O H> 7B $K BP $7 0l Dj $G $" $j 6u 4V E* 9= B$ $, 8+ $i $l $J $$ 0l J} $G!" B> $N 85 AG $G $O 6u 4V E* 8{ G[ $, $O$C $- $j 8+ $i $l $F $$ $k!# ;@ AG $N $[ $H $s $I $, 2 7? D6 ?7 @1 Gz H/ $G 9g @. $5 $l $k $3 $H $r 9M $( $k $H!" 2 7? D6 ?7@1Gz H/5/8;$N %,%9$O6u 4VE*$K$h$/ $+$-:.$< $i$l$F$$ $k$N$KBP$7!" <g$K 1a 7? D6?7@1Gz H/5/8;$N%, %9$O!"$+$- :. $<$,?J$s$G$$$J$$$3$H$r<($7$F$$$k!# Cen taurus 6d2O CD!" M87/Virgo 6d 2OCD $G 4Q B, $5 $l$? =E 6b B0 AH @.Hf $N 6u 4V E* 8{G[ $O!" $= $N %5 %$ %:$+ $i cD 6d 2O $N 6a K5 $N $_ $N 8= >] $H 9M $( $i $l $k!# $= $l $K BP $7!" A WM7 6d 2O CD $G $O 6d 2O CD %9 %1!< %k $K 3H $,$C $? E4 $N AH @. Hf 8{ G[ $, 8! =P $5 $l $?!# $3 $N E4 $N AH @. Hf 8{ G[ $O %3 %" %5 %$ %: � 115p c !" $ beta � 0 : 8 $N � %b %G %k $G $h $/ I= 8= $5 $l $k!# $3 $l $O!" A WM7 6d 2O CD $N %a %s %P!< 6d 2O $N <A NL J, I[ $H NI $/ 9g $& $N $G!" A WM7 6d 2O CD $N >l 9g $O E4 $, J| =P $5 $l $F $+$i%,%9$N$+$-:.$<$,?J$s$G$$$J$$$3$H$,J,$+$k!# $7 $+ $7!" A4 $F $N 6d 2O CD $G =E 6b B0 AH @. Hf $N 6u 4V E* 8{ G[ $, 8! =P $5 $l $? Lu $G $O $J $$!# Coma 6d 2O CD $r >\ :Y $K D4 $Y $? $H $3 $m!" =E 6b B0 AH @. Hf $O $[ $\ 0l Dj $G $"$C $?!# %^!< %8 %s %0 $K $h$C $F :n $i $l $? $H 9M $( $i $l $k 29 EY 9= B$ $, 8+ $D $+$C $F$$$k$N$G!":G=i$O=E6bB0AH@.Hf$N6u4VE*8{G[$,$"$C$?$H$7$F$b!"%^!<%8%s%0$K$h$j2u$5$l$?2DG=@-$,$"$k!# 2.3 6d2OCD$+$i$N%,%9N.<: ( ?<Bt D O@ ) ?^ 7 $O!" ICM $K 4^ $^ $l $k E4 5Z $S 7> AG $N <A NL $H %a %s %P!< 6d 2O $N Am <A NL $N Hf $H ICM $N 29 EY $N Aj 4X $r <h$C $? $b $N $G $"$k!# k B T � 4k eV $r 6- $K Hf$, JQ 2= $7$F $* $j!" k B T < � 4k eV $G $O ICM $N29 EY $, 2< $,$k $K $D $lE4 5Z $S 7>AG $N <A NL $, 8:$C $F $- $F $$ $k!# D6 ?7 @1 Gz H/ $N ?t $, %a %s %P!< 6d 2O $N Am <A NL $K Hf Nc $9 $k $3 $H $r 2> Dj $9 $l $P!" @8 ;: $5 $l $? =E6bB0$r4^$‘%,%9$,<:$o$l$?$3$H$r<($9!# ICM $N 29 EY $r =E NO %] %F %s %7%c %k $H FI $_ $+ $( $k $H 0J 2< $N 2r <a $, @. $j N) $D $G $" $m $&!# D6 ?7 @1 Gz H/ $O!" ICM $X $N =E 6b B0 6! 5k 8; $G $" $k $H 6& $K!" Bg $- $J %( %M %k %.!< 6! 5k 8; $G $b $" $j F@ $k!# =E NO %] %F %s %7%c %k $N @u $$ 6d 2O CD $N >l 9g $O!" 0lC6 ICM $, =ENO <} =L$7 $? 8e!"D6 ?7 @1Gz H/ $K $h$k 2C G.$K $h $j ICM $, 6d 2OCD $+ $iN. $l =P$? $H 2r <a$G $- $k!#$b $7$/$O!"DI2C%(%M%k%.!<$N$?$a$K ICM $N=ENO<}=L$N;~4|$,CY$l$F$$$k$H2r<a$9$k$3$H$b2DG=$G$"$k!# E4$H 7> AG $r Hf 3S $7 $? >l9g!" 7> AG $N J} $, <: $o $l$? Hf $, Bg $- $$!# E4 $, <g$K 1a 7? D6 ?7 @1Gz H/ $G @8 ;: $5 $l!" 7> AG$O 2 7?$N 4sM?$,==J,$K$" $j!"BJ1_6d2O$N ?J2=$N>e$G 2 $D$N7?$ND6?7 @1GzH/$N;~4| $,$:$l$F$$$k$3 $H$r9M$($k$H!" 2 7?D6?7@1GzH/$,4sM?$7$F$$$k;~4|$K%,%9N.<:$,5/$3$C$?$H9M$($k$3$H$,$G$-$k!# $3$N 7k2L $O!" A0$N %;%/ %7%g%s $G =R$Y $? M87/Virgo $N =E 6bB0 AH@. Hf$N 6u 4VE* 8{G[ $H 7k2L $H9g $o $;$F 9M$( $k I, MW $, $" $k $@ $m $&!# ;@ AG $H 7> AG $N 0c $$ $O $" $k $,!" N> <T $N 7k 2L $O 7Z $$ 85 AG $9 $J $o $A 2 7? D6 ?7 @1 Gz H/ E* $J 85 AG $O!" 6d 2OCD?J2=$N=i4|$KJ|=P$5$l$?$3$H$r<($7$F$$$k!#

3 BJ1_6d2O ( >>2< D O@ ) 3.1 2 <oN‘$NBJ1_6d2O !V$" $9 $+!W $K $h $k X @~ 51 EY J, I[ $N 4Q B, $+ $i BJ 1_ 6d 2O $O \X-ra y Extended" $H \X-ra y Compact" $N 2 <o N‘ $K J, N‘ $5 $l $k $3 $H $, J, $+$C $?!# A0 <T $O ISM $N X @~ 51 EY J, I[ $, 6u 4V E* $K Cf ?4 @. J, $H 3H $,$C $? @. J, $N 2 CJ 9= B$ $K $J$C $F $$ $k!# 0l J}!" \X-ra y Compact" $O 1 CJ $N $_ $N 9= B$ $G $" $j!" $3 $l $O \X-ra y Extended" $N Cf ?4 @. J, $K Aj Ev $9 $k $H 9M $( $i $l $k!# X @~ 8w EY $O \X-ra y Extended" $O L X > � 10 41 ergs s � 1 $H 9b $$ $N $K BP $7!" \X-ra y Compact" $O L X < � 10 41 ergs s � 1 $HDc$$!#?^ 8 $O!"$=$l$>$l$N<oN‘$NBJ1_6d2O$NE57?E*$J<ANLJ,I[$G$"$k!# A0 =R $7 $? NGC1399/F ornax 6d 2O CD $N <A NL J, I[ $H Hf 3S $9 $k $H!" \X-ra y Extended" $N 3H $,$C $? @. J, $O!" 6d 2O72%9 %1!<%k$N%] %F%s%7%c%k$K AjEv$9$k $3$H$,J,$+ $k!# \X-ra y Extended" $H \X-ra y Compact" $N X @~8wEY $N :9 $O!" $3 $N 6d 2O 72 %9 %1!< %k $N %] %F %s %7%c %k $K N/$C $F $$ $k 9b 29 %W %i %: %^ $N B8 :_ $N M- L5 $K $h $k $H 9M $( $i $l $k!# @h $K \X-ra y Compact" $O =E NO %] %F %s %7%c %k $O 1 CJ 9= B$ $H =R $Y $? $,!" $3 $N I= 8= $O @5 3N $G $O $J $$!# 3H $,$C $? =E NO%] %F %s %7%c %k $O B8 :_ $9 $k $,!" 9b 29 %W %i %: %^ $, N/$C $F 5o $J $$ $? $a 4Q B, $5 $l $J $+$C $? 2D G= @- $b $" $k!# $h$C $F \X-ra y Compact" BJ 1_6d 2O $K IU ?o$9 $k 3H $,$C $?=E NO %] %F %s%7%c %k $N B8 :_$N M- L5 $K $D$$ $F $O!" $3 $N4Q B, $+ $i $O@) 8B $r $D $1$k$3$H$O$G$-$J$$!# 3.2 ISM/ICM $X$N=E85AG6!5kLdBj ;@AG!"%M%*%s!"%^%0 %M%7%&%‘!"7>AG!"N2 2+$N � 85 AG$rF1$8AH@.Hf $H$7$F!" \X-ra y Extended" $N ISM $N=E 6b B0AH @.Hf $r 5a$a $?$H $3 $m!" A � (ISM) � 1solar !" A F e (ISM) � 1solar $, F@$i $l $?!#A0 $K=R $Y $?DL $j!"$3 $N 7k 2L$+ $iD6 ?7@1Gz H/IQ EY$H=E 6bB0 @8;:%l!< %H$K @)8B$r $D$1 $k$3$H $,$G$- $k!# ISM $N %/!<%j %s%0%? %$%‘ $G7h$^ $k<w L? $O � 10 6 yr $H C;$/!" ISM $N5/ 8; $O!"8= :_J| =P $5$l $F$$ $k Stellar Mass Loss $H 1a 7? D6?7 @1 GzH/ $N$_ $G$" $k $H 9M $( $i $l $k!# Stellar Mass Loss Rate !" $= $N Stellar Mass Loss $K 4^ $^ $l $k E4 $K $h $k ISM $X $N C1 0L ;~ 4V $" $? $j $N E4 $N 6! 5k NL!"@1 $K 4^ $^ $l $k J? 6Q E* $J E4 $N AH @. Hf!" 1 $D $N 1a 7? D6 ?7 @1 Gz H/ $G 9g @. $5 $l $k E4 $N <ANL $H 1a 7? D6 ?7 @1 Gz H/ $N IQ EY $+ $i F@ $i $l $k C1 0L ;~ 4V $" $? $j $N E4 6! 5k <A NL $r $= $l $> $l!" _ M (ML) !" _ M F e (ML) !" A F e (ML) !" _ M F e (SN1a) !"$H $* $/$H!" 0J 2<$N <0$, F@ $i$l $k (1a 7?D6 ?7 @1Gz H/ $+$i J|=P $5 $l$k %, %9$O $[ $H$s $I =E6b B0 $N$_ $J $N $G!"%,%9<ANLA4BN$K$O$[$H$s$I4sM?$7$J$$ ) !# A F e (ISM) = _ M F e (ML) + _ M F e (SN1a) _ M (ML) = A F e (ML) + _ M F e (SN1a) _ M (ML) BJ1_6d2OA4BN$GJ? 6Q$7$?@1$K4^$^$l$kE4$NAH@.Hf $O!"8w3X%9%Z%/%H%k4QB,$GF@$i$l $k M g 2 %$%s%G%C%/%9 $+$i!" A F e (Star) sim 0 : 75 � 1solar $H5a$a$i$l$F$$$k ([3]) !# A F e (ML) = A F e (Star) $G$"$k$N$G!"7k6I A F e (ISM) = A F e (ML) + _ M F e (SN1a) _ M (ML) $,F@$i$l$k!#@h$K=R$Y$? A F e (Star) $H A F e (ISM) $NCM$rMQ$$$k$H _ M F e (SN1a) _ M (ML) < � 0 : 25solar $H $J $k!# 0l J}!" 8w 3X 8w EY 6J @~ $+ $i 5a $^ $k 1a 7? D6 ?7 @1 Gz H/ $N E4 $N @8 ;: NL $H!" 8w 3X E* $K <B :] $K ?t $( $? 1a 7? D6 ?7 @1 GzH/$NIQEY$+$i$O!" _ M F e (SN1a) = _ M (ML) � 1 � 2solar $H$J$j!"Bg$-$/?)$$0c$&!#8w3XE*$K 1a 7?D6?7@1GzH/$O 5/ $3 $j!" E4 $r @8 ;: $7 $F $$ $k $3 $H $O 4V 0c $$ $N $J $$ ;v <B $J $N $G!" 0J >e $r A4 $F K~ B- $5 $; $k $K $O!" D6 ?7 @1 Gz H/ $G @8 ;: $5 $l $k E4 $r ISM $K M? $( $J $$ $G 2? $i $+ $N J} K! $G 1# $7 $F $7 $^ $& $+!" $h $j Bg NL $N E4 $r J] ;} $9 $k ICM $K M? $( $F $7 $^ $& $+ $N%a%+%K %:%‘$,I,MW$K$J$k ([4] !" [5]) !#$^$?!"$3$3 $G$O>\:Y$K$O=R $Y$J$$$,!"6&LD;6Mp $K$h$k51@~6/EY $N6u4VE* J,I[$NJQ2=$bF1;~$K9M$($k$Y$-LdBj$K$J$jF@$k ([6]) !# 4 1sJ}6d2OCD ?^ 9 $O!" !V$" $9$+!W $K $h$C $F4Q B, $5 $l $?6a K5 $+ $i1s J} $^ $G $N6d 2O CD $K$D $$ $F!" ICM 29 EY $r %Q %i%a!< %?!< $K 3 $D $N J* M} NL { =E NO <A NL!" ICM Cf $N E4 $N <A NL!" ICM $N <A NL { $r <( $7 $? $b $N $G $" $k ([7]) !# z < 0 : 1 !" 0 : 1 < z < 0 : 6 !" 0 : 6 < z $N 3 $D $K ;~ 4| $K J, $1 Hf 3S $7 $F $" $k!# z < 0 : 1 $H 0 : 1 < z < 0 : 6 $K 4X $7 $F $O!" $$ $: $l $N J* M} NL $K$D $$ $F $b 0c $$$O $J $/!" z < 0 : 6 $G L@ $i $+ $J ?J2= $O 8+ $i $l$J $$!# 0 : 6 < z $K4X $7 $F $O 8= :_$^ $G $K!" 2 Nc $N 6d 2OCD $+$i !V$"$9 $+!W$G M- 0U$J %G!<%? $,F@ $i $l$F $$$k!# z = 0 : 83 $N MS1054 � 0321 $O!"$$ $: $l$N J*M} NL$K 4X $7$F$b z < 0 : 6 $N6d 2OCD$H0c$&$H $3$m$O$J$$!# z = 1 : 0 $N AXJ2019 + 1127 $OH>7B 0.5Mp c $^$G X @~J| <M$,4Q B, $5 $l $F $$ $k $,!" B> $N 6d 2O CD $H $N Hf 3S $N $? $a H> 7B 1.0Mp c $^ $G 30 A^ $7 $? CM $b <( $7 $F $" $k!# $3 $N 6d 2O CD $O!" =E NO <ANL!" ICM Cf$NE4$N<ANL$O!"@QJ,H>7B$N Bg$-$5$NITDj@-$r9MN8$9$k$H B>$N6d2OCD$H0c$&$H$3$m$O 8+$i$l$J$$!# $7$+$7!" ICM $N<ANL$O F1$829EY$r;} $D6aK5$N6d2O CD$KHf$Y 1 = 2 � 1 = 5 $7$+B8:_ $7$J$$$3$H$, $o$+$C$? ( $9$J$o $A ICM Cf$NE4AH@.Hf$,Hs>o$K9b$$$3$H$,4QB,$5$l$F$$$kLu$G$"$k ) !# $o$:$+0lNc$K$b4X$o$i$:0lHLO@$K3HD%$9$k$H!"0J2<$N$h$& $K2r<a$G$-$k!# z � 1 $N;~E@$G!"=ENO%]%F%s%7%c %k$O4{$K==J,?< $/$J$C$F$*$j!"$5$i$KBgItJ,$N E4$O@8;:$r=*N;$7$F$$$k!#$7 $+$7!" ICM $O$^$@<}=L$b $7$/$O2C G. Cf$G $"$j!" B8 :_$9 $k$O $: $NBg ItJ, $N %,%9 $O X @~ $GJ| <M $9$k 29EY $K C#$7 $F$$ $J $$!#$= $N?J 2= $b z � 0 : 8 $G $O=* N;$7!"0J9_$O X @~$G8+$k8B$jBg$-$JJQ2=$O5/$3$C$F$$$J$$!# 5 ASTR O-E =E6bB0$rCf?4 $K!V$"$9$+!W$G F@$i$l$?7k2L $r%*!<%P!<%S%e!<$7 $?!#$3$NLdBj$K $D$$$F$G$9 $i!"!V$"$9$+!W$G 2r $+ $l $? Ld Bj $b $" $l $P!" $^ $9 $^ $9 :. LB $r ?< $a!" :# 8e $K ;} $A 1[ $5 $l $? $b $N $b $" $k!# $3 $3 $G >\ $7 $/ >R 2p $G $- $J $+$C $? $,!" !V$" $9 $+!W $O B> $K $b ?7 $7 $$ J* M} $r @Z $j 3+ $$ $?!# $3 $l $i $K 4X $7 $F $O!" 3F Ej 9F O@ J8 $d Gn ;N O@ J8 $r ;2 >H $7 $F M_ $7$$!# ;29M$N $?$a$K!" Re�erence $G!V$"$9 $+!W$K$h $k6d 2OCD$H $=$N<~ JU$N4Q B,$r%M %?$K=q $+$l!" 8=:_0l HL$K<j $KF~$kGn;NO@J8$N0lMw$r5s$2$F$*$/!# $5 $F!" $3 $N >u 67 $G !V$" $9 $+!W $K B3 $/ <! 4| X @~ E7 J8 1R @1 ASTR O-E $, Mh G/ 2000 G/ 2 7n $K BG $A >e $2 $i $l $k M= Dj $G $" $k!# ( Kh EY $N ;v $G $" $k $, ) $3 $N 2h 4| E* $J 1R @1 $O!" X-Ra y Sp ectrometer (XRS) !" X-ra y Imaging Sp ec- trometer (XIS) !" Hard X-ra y Detector (HXD) $N 3 <o N‘$N X @~8! =P4o $,Ek:\ $7$F $*$j!" $=$N Fb XRS $H XIS $O$=$l$>$l X-Ra y T elescop e (XR T) $N>GE@LL$KCV$+$l$F$$$k!# � %+ %m %j %a!< %?!< $G $" $k XRS $O ASTR O-E $N L\ 6L $N 8! =P 4o $G $" $k!# He 29 EY 2< $K CV $+ $l $? X @~ 5[ <} BN $K F~ <M X @~ $,M? $($k %(%M %k %.!<$K $h$C$F 5/ $3$k 29EY >e>: $r B,Dj $9$k $3$H $G!" 12eV @ 6k eV $N %(%M %k%.!< J, 2rG= $rC#@.$9 $k!#$3$l$^$G$N:G9b $N%(%M%k%.!<J,2rG= $,!V$"$9$+!W SIS $N 120eV @ 6k eV $G$"$k$3$H$r9M $($l$P!" <B $K 1 7e $N @- G= 8~ >e $G $" $k!# 12eV $O %I%C %W %i!< B. EY $G 610 km sec � 1 $K Aj Ev $9 $k $N $G!" $3 $l 0J >e $N B. EY $r ;} $D %i %s %@ %‘ 1? F0 $r 8! =P $9 $k $3 $H $, 2D G= $G $" $k!# 51 @~ Cf ?4 $N %( %M %k %.!< 7h Dj @: EY $O $3 $l $h $j == J, NI $$ $N $G!" Nc $( $P � 50 km sec � 1 Dx EY $N %P %k %/ %b!< %7%g %s $r 8! =P $G $- $k $G $" $m $&!# 6d 2O CD Fb $G $N 6d 2O $N 1? F0 B. EY $d ICM $N 2; B.$, 4v$i $G $"$k $+ $r;W $$=P $; $P!"$3 $N XRS $G !V6d 2OCD Cf $N ICM $N 1?F0!W $H $$$&!" $3$l $^ $GA4 $/4Q B, ITG= $G $"$C$?<4$GJ*M}$rBG$A=P$;$k$3$H$O<+L@$G$"$k!#$3$N XRS $G2?$,=PMh$k$+?7$7$$%"%$%G%#%"$r $*;}$A$NJ}$O!" @’Hs8f0U8+$r$*J9$+$;4j$$$?$$!# HXD $O Si H> F3 BN 8! =P 4o $H %7 %s %A %l!< %7%g %s %+ %& %s %?!< $N AH 9g $o $; $N 8! =P 4o $G!" 10 � 700 k eV $N %( %M %k %.!< %l %s %8 $r ;} $D!# !V$" $9 $+!W!" Bepp oSAX $N 4Q B, $G 2D G= @- $N =P $F $- $? 6d 2O CD $+ $i $N Hs G. E* J| <M $K $D $$ $F >\ :Y$J4QB,$,2DG=$K$J$k$@$m$&!# XIS $O CCD %+ %a %i $G $" $j!" 6u 4V J, 2r G=!" ;~ 4V J, 2r G=!" %( %M %k %.!< J, 2r G= $N %P %i %s %9 $N <h $l $? HF MQ $N X @~ 4QB,AuCV$G$"$k!#!V$"$9$+!W$N7P83$r85$KMM!9$JE@$r2~NI$7 X @~ CCD %+%a%i$H$7$F40@.EY$N9b$$8!=P4o$H$J$C $?!#Bg$-$JM-8zLL@Q$rHw$(6aK56d2OCD$N;#A|J,8w$H$7$F!"$^$?1sJ}6d2OCD$NC5::$H$7$F3hLv$9$k$G$"$m$&!# ;29MJ88% [1] Makishima K. 1997, in X-Ra y Imaging and Sp ectroscop y of Cosmic Hot Plasmas (Univ ersal Academ y Press) p137. [2] Kron b erg P .P . 1994, Rep. Prog. Ph ys. 325 [3] Arimoto N. et al. , 1997, Astr ophys. J. , 477 , 128 [4] F ujita Y. et al. , 1996, Astr ophys. J. , 470 , 762 [5] F ujita Y. et al. , 1997, Astr ophys. J. , 488 , 585

[6] Shigey ama T. 1998, Astr ophys. J. , 497 , 587 [7] Tsuru T.G. et al. 1999, in preparetion. [8] F uruza w a A. Do ctor Thesis, Nago y a Univ. 1997, 1’Ch2J3X8&5f=j Researc h Note 615 [9] Ik eb e Y. Do ctor Thesis, Univ. of T oky o 1996, M}2=3X8&5f=j CR-87 [10] F uk aza w a Y. Do ctor Thesis, Univ. of T oky o 1997, 1’Ch2J3X8&5f=j Researc h Note 664 [11] Matsushita K. Do ctor Thesis, Univ. of T oky o 1997, 1’Ch2J3X8&5f=j Researc h Note 640 [12] Matsumoto H. Do ctor Thesis, Ky oto Univ. 1998, 1’Ch2J3X8&5f=j Researc h Note 665 [13] Tsuru T. Do ctor Thesis, Univ. of T oky o 1992, 1’Ch2J3X8&5f=j Researc h Note 528 ?^ 1: !V$. $s $,!W $G F@ $i $l $? 6d 2O CD Cf $N %a %s %P!< 6d 2O$NAm<ANL$H ICM Cf$NE4$N<ANL$NAj4X ( Da D O@ ) !# ?^ 2: !V$"$9$+!W$GF@$i$l$? F ornax Cluster/NGC1399 $N X @~51EYJ,I[ ( CSJU D O@ ) !# ?^ 3: F ornax Cluster/NGC1399 $N <A NL J,I[!#!V$"$9$+!W$N4QB,$+$i7h$^$k=ENO<A NLJ,I[$H ICM $N<ANLJ,I[$K2C$(!"@1$9$J $o$A6d2O$N<ANLJ,I[$r<($7$F$$$k ( CSJU D O@ ) !# ?^ 4: Cen taurus 6d 2O CD$N %/!<%j %s %0%U %m!< %b%G %k!#:8 $+ $i!" L)EY!"29EY!"=E6bB0AH@.Hf$NH>7B0MB8@-$r<($7$F$$$k!#$3$N%b %G%k$O%G!<%?$r$&$^$/:F8=$7$J$$ ( CSJU D O@ ) !# ?^ 5: Cen taurus 6d2OCD$N 2 @.J,%b%G%k!#:8$+$i!"L)EY!"29EY!" =E6bB0AH@.Hf$NH>7B0MB8@-$r<($7$F$$$k!#$3$N%b%G%k$O%G!<%? $r$&$^$/:F8=$9$k!#<~JUIt$O9b29@.J,$N$_$G$"$k$,!"Cf?4It$O Dc29@.J,$H9b29@.J,$,6&B8$7$F$$$k ( CSJU D O@ ) !#

?^ 6: M87/Virgo 6d2O CD$N =E6b B0 AH@. Hf$N 6u4V E*9= B$!# ;@ AG $G $O 6u 4V E* $K 0l Dj $G $" $k 0l J} $G!" B> $N 85 AG $G$O6u4VE*$J8{G[$,4QB,$5$l$F$$$k ( >>K\ D O@ ) !# ?^ 7: %a %s%P!<6d2O$NAm<ANL$K BP$9$k ICM $K4^$^ $l $kE4!"7>AG$NHf$H ICM $N29EY$NAj4X!# ICM $N29EY $O $= $l $> $l $N 6d 2O CD $N =E NO %] %F %s %7%c %k $N ?< $5 $r <( $7$F$$$k ( ?<Bt D O@ ) !# ?^ 8: 2 <o N‘$N BJ1_ 6d 2O$N E57? E*$J <ANL J,I[!# :8 $N \X-ra y Extende" $G $O=E NO<A NL$N 2 CJ9= B$ $,8+ $i$l $k!#0l J}!"1&$N \X-ra y Compact" $G$O 1 CJ$N$_$G$"$k ( >>2< D O@ ) !# ?^ 9: ICM $N%W%i%:%^29EY$KBP$9$k!"=ENO<ANL ( :8 ) !" ICM Cf$NE4$N<ANL ( Cf ) !" ICM $N<ANL ( 1& ) $NAj4X!# z < 0 : 1 !" 0 : 1 < z < 0 : 6 !" 0 : 6 < z $N 3 $D$K;~4|$KJ,$1Hf3S$7$F$"$k!#