%^%<%i%s1@$N9b%(%M%k%.!<8=>] 3H;6@.J, JT >.;3HI!’@>Fb K~H~;R!J5~BgM}!&1’Ch@~8&5f<<!K mamik o@cr.scph ys.ky oto-u.ac.jp :#@>7r2p!"DTK\6)90!"2#@n=_!">.;3>!Fs 1 %^%<%i%s1@Fb$G$N8&5fBP>] %^%<%i%s1@Fb$K$*$1$k9b%(%M%k%.!<$J8&5fBP>]E7BN$H$7$F$O!"<!$N$h$&$J$b$N$,$"$2$i$l$k!# In ter Stellar Matter $K4X$9$k$b$N � Di�use $J X @~ � @1@8@.NN0h (30 Doradus) � G.E*mU<M$r$9$kD6?7@1;D3< � Di�use $J&C@~ (GeV NN0h$N%(%M%k%.!<$r;}$D$b$N ) $3$l$HAj4X$N$"$kHsG.E*$JEEGH Discrete $J$b$N � Soft Gamma-ra y Rep eter � Sup ersoft X-ra y source � Pulsar � Clab-lik e D6?7@1;D3< � Lo w Mass X-ra y Binary � Blac k Hole $3$3$G$O%^%<%i%s1@$N9b%(%M%k%.!<8=>]$N$&$A!"3H;6@.J,$K$D$$$F$H$j$"$2$k!# 2 Di�use X @~$N5/8; Bg %^%< %i %s1@ Fb $K$O B? NL $N Di�use $J X @~ $, J, I[$7 $F $$$k!# $3 $l $i$N 5/ 8;$K $D $$$F!" 6u 4V J,2r G= $N NI$$ Einstein 1R@1$d R OSA T 1R@1$r;H$$8&5f$5$l$F$$$k!# 2.1 5kp c %9%1!<%k$G$N Di�use X @~ 1991 G/ W ang etal $O!" Einstein $G $H $i $l $? Bg %^ %< %i %s 1@ $N %G!< %? $r!" $9 $Y $F ;H MQ $9 $k $3 $H $K $h $j!"$=$NCf$+$i discrete $J%=!<%9$9$Y$F$rCj=P!"8e$K;D$C$? di�use X @~@.J,$N%^%C%W$r:n@.$7$? ( ?^ 1) !# ?^ 1 $r 8+ $F $o $+ $k $h $& $K!" Bg %^ %< %i %s 1@ Fb $K $O 9- $$ HO 0O $K $o $?$C $F di�use $J X @~ $, J, I[ $7 $F $$ $k !J Einstein $N %( %M %k %.!< %P %s %I $K $* $$ $F!" Ls 2 � 10 38 erg s � 1 $b $N %U %i%C %/ %9 $r ;} $D!K!# $^ $?!" Dif- fuse X @~ $N J, I[ $O 0l MM $G $O $J $/!" L@ $k $$ $H $3 $m $H 0E $$ $H $3 $m $N surface brigh tness $N :9 $K $O Ls #7 G\ $b$N$R$i$-$,$"$k!# $3$NL@$k$5$N0c$$$O!"<!$N$h$&$K@bL@$5$l$F$$$k!# 0E $$ $H $3 $m Cosmic X-ra y Bac kground $, Bg %^ %< %i %s 1@ Fb $N Nd $?$$ %, %9 $K $h $j 5[ <} $5 $l $F$G $- $F $$ $k!# M} M3 $O$= $N >l =j $K HI $N G;$$ 1@ $, J, I[ $9 $k$3 $H!" $= $N >l =j$N X @~ %U %i%C %/ %9 $, F16d 0^ $N Bg %^ %<%i %s1@30$N>l=j$N X @~%U%i%C%/%9$h$j$b!"Dc$$CM$r<($9$3$H$J$I$,$"$2$i$l$k!#

L@ $k $$ $H $3 $m 2f!9 $N 6d 2O $N %O %m!< $H $N Aj 8_ :n MQ $K $h $j!" Bg %^ %< %i %s 1@ Fb $N In terstellar matter $, G.$C$;$i$l!" X @~$,J|<M$5$l$F$$$k!# >l=jKh$N%9%Z%/%H%k$N0c$$$,Js9p$5$l$F$*$j!" 30 Doradus 6aK5$K$*$$$F$O kT � 0.94k eV (N H =3.9 � 10 21 cm � 2 ) !" 30 Doradus $h$j$b 2 � Dx$O$J$l$?NN0h$K$*$$$F$O kT � 0.27k eV (N H =5.0 � 10 20 cm � 2 ) !"$J$k thin thrmal plasma $G$"$i$o$5 $l$k!#$3$l$i$O di�use X @~$,!"29$+ $$ In terstellar matter $+$i$NJ|<M$G$"$k$3$H$r;X<($9$k7k2L$G$"$k!# Sno wden & P etre(1994) $i $O!" R OSA T $K $h$C $F$H $i $l$? Bg %^%< %i %s1@ Fb $N%G!< %? $r;H $$!" Ein- stein 1R @1 $N 4Q B, $G F@ $i $l $? %^%C %W $h $j $b $5 $i $K A/ L@ $J Bg %^ %< %i %s 1@ $N %^%C %W $r :n @. $7 $?!# Einstein 1R @1 $G $9 $G $K di�use X @~ $G L@ $k $$ $H 3N G’ $5 $l $F $$ $? 30 Doradus NN 0h!" Optical Bar 0J 30 $K $b!" $5 $i $K >. $5 $J %9 %1!< %k $G $N di�use X @~ $N 9= B$ $, L@ 3N $K $J$C $?!# FC $K!" [( � , � ) � 5 h 48 m , � 69 � .5] $+ $i 30 dorarus $NFn J}$K ?-$S $k dark lane $H 8F$P $l$k 9=B$ $O!" W ang etal(1991) $K$h$C$F $9$G $K;X E&$5 $l$F $$$? $,!" R OSA T $K$h$C $F$= $l$, $+$J$j %7%c!<%W $J9=B$ $r;} $D$H$o $+$C$?!# $^$?%9 %Z%/ %H%k$N >pJs $h $j!"Bg%^%<%i%s1@Fb$G � 0.22k eV $+$i � 0.86k eV $^$G29EYJQ2=$,$"$k$3$H!"$5$i$K 30 Doradus IU6a $G!"$b$C$H$b%9%Z%/%H%k$,%O!<%I$K$J$C$F$$$k$3$H$b$o$+$C$?!# 2.2 1kp c %9%1!<%k$G$N Di�use X @~ 2.2.1 Sup er Gian t Shell $H$NAj4X $b $& >/ $7 >. $5 $J %9 %1!< %k $G di�use X @~ $, $I $N $h $& $K J, I[ $7 $F $$ $k $+ $r 8+ $k!# 8w 3X $d EE GH $N 4Q B, $h $j!" Bg %^ %< %i %s 1@ Fb $K $O #9 8D!" >. %^ %< %i %s 1@ Fb $K $O #1 8D $N Sup er Gian t Shell $H 8F $P $l $k 9= B$ $, ;X E& $5 $l $F $$ $k !J Meaburn 1980 !K!# Di�use X @~ $O $3 $l $i $N 9= B$ $H $N 4X 78 $, $" $k $3 $H $, ;X E& $5 $l $F $$ $k!# Bg %^ %< %i %s 1@ Fb $N LMC-2 !" LMC-4 !" >. %^ %< %i %s 1@ Fb $N SMC-1 $H 8F $P $l $k Sup er Gian t Shell $K BP $7 $F $O Fb It $K 4Q B, $5 $l $F $$ $k di�use X @~ $K $D $$ $F $N %9 %Z %/ %H %k 2r @O $, 9T $J $o $l $F $* $j (W ang and Helfand 1991, Bomans et al 1994) !" %9 %Z %/%H %k $O thin-thermal $J %W%i %: %^ %b %G%k $K $h $j :F8= $5$l!"29EY!"%k%_%N%7%F%#!<$OI=$N$h$&$K$J$C$F$$$k!# $$$:$l$N Sup er Gian t Shell $+$i$N X @~$b!"%\%m%a%H%j%C%/$KD>$9$HLs 10 38 � 39 ergs s � 1 $b$N%k%_ %N%7%F%#!<$r;}$D$3$H$K$J$k!# Nc$( $P!" LMC-2 $NG/ Np$O Ls 10 7 G/ $H9M $($i $l$F$$ $k!#$= $N4V $KLs 200 8D $ND6 ?7@1 $,GzH/ $7$? $H9M $($i$l$F$$$k$N$G (Caulet etal 1982) !"GzH/$K$h$C$FLs 5 � 10 38 ergs s � 1 $N%(%M%k%.!<$,2rJ|$5$l$?$H 9M $( $i $l$k!# $3 $N CM $O 4Q B,$5 $l $F $$ $k %k%_ %N %7 %F%#!< $N CM $HBg BN Ey $7 $/!" %( %M%k %.!< $N 8; $, D6 ?7@1 ;D 3<$G$"$k$H9M$($F$bL7=b$G$O$J$$!# $^ $? 4Q B, $K $h $j!" di�use X @~ $N J| <M NN 0h $O optical �lamen t $K $h$C $F <~ $j $r 0O $^ $l $F $$ $k $3 $H!" $3 $l $i$N 7O $O $^ $@$^ $@ 9- $, $j $D$D $" $k $3 $H!"Ey $, $o $+$C $F$$ $k!# 0J >e $N $h$& $J $9 $Y $F$N 4Q B, 7k 2L$r K~ $?$9 $h$&$J IAA|$H $7$F!"<! $N$h$& $J$b$N $,9M$( $i$l$F $$$k ; %7%’%k Cf$K4Q B,$5$l $kB?NL $J X @~$O!"$= $3 $K B8 :_ $9$k B? $/ $N OB @1 $^ $? $O D6 ?7@1 $+ $i $N 29 $+ $$ coronal gas $,!" Hs 0lMM $J Nd $? $$ @1 4V J* <ACf $X $H $U $- $@ $7!" <~ 0O $, Mp $5 $l G. E* $J %( %M %k %.!< $K JQ 49 $5 $l!" H/ @8 $9 $k $H 9M $( $i $l $F $$ $k !J?^ 3 !K!# OB @1!" D6 ?7 @1 $+ $i $N coronal gas $N %U %m!< $, <~ $j $N $D $a $? $$ %, %9 $H $V $D $+ $k 6- 3& $G $O!" J* <A $, 05 =L $5 $l L) EY $,G; $/ $J $k $? $a!"@1 @8 @. 3h F0 $,@9 $s $K 1D $^ $l$F $$ $k $H 9M $($i $l $k!# $7 $? $,$C$F!" $= $N $h $& $JNN 0h $G 7A @.$5 $l $? @1 $,@. D9 $7!" D6 ?7 @1Gz H/ $r 5/ $3$7 $F <~ $j $NJ* <A $r ?a $- Ht$P $7 !E !E !E$H!" %5 %$ %/ %j%C%/ $J 3hF0$,9T$J$o$l$k$3$H$K$h$j!"$I$s$I$s%7%’%k$,KDD%$7$F$$$/!# SMC-1 $K 4X $7 $F $O!" ASCA $K $h $j 6a!9 4Q B, $9 $k $3 $H $, 7h Dj $7 $F $$ $k!# Einstein $d R OSA T $N $b $D%( %M%k%.!<J, 2rG=$h$j $O$k$+$K M%$l$? ASCA $NG= NO$r@8$+ $;$P!"$5 $i$K di�use X @~$K4X$9 $k?7$7 $$>pJs$rF@$k$3$H$,4|BT$G$-$k!J%i%$%s$NM-L5!"%"%P%s%@%s%9$J$I!K!# 2.2.2 X-ra y shado w Blondiau etal(1997) $i $O!" R OSA T 1R @1 $N %G!< %? $r MQ $$ $k $3 $H $K $h $j 30 Doradus $N Fn El $K 0L CV $9 $k di�use X @~ $N F@ 0U $J 9= B$ $K Ce L\ $7 $? !J?^ 2 !K!# Di�use X @~ $G L@ $k $/ 51 $/ NN 0h $r w edge !" 0E $$ NN 0h $r shado w $H L> IU $1!" N> <T $N %9 %Z %/ %H %k 2r @O $r 9T $J$C $?!# N> NN 0h $N L@ $k$5 $N 0c $$ $O!" N> NN 0h $N ;k kT X-ra y Luminosit y a LMC-2 5 � 10 6 [K] � 2 � 10 37 [ergs s � 1 ] LMC-4 2 � 10 6 [K] � 1 � 10 37 [ergs s � 1 ] SMC-1 8 � 10 6 [K] � 1 � 10 36 [ergs s � 1 ] a 0.16{3.5k eV band X-ra y ux @~J}8~$N5[<}J*<A$NNL$N0c$$$G@bL@$G$-$k$3$H$rL@$i$+$K$7$?!# 2.3 30 Doradus IU6a$G$N di�use X @~ M- L> $J @1 @8 @. NN 0h $G $" $k 30 Doradus $O!" di�use X @~ $r =P $9 $3 $H $, 3N G’ $5 $l $? =i $a $F $N HI I NN 0h $G $" $k!# Q.D.W ang (1999) $O!" R OSA T $N ;# A| G= NO $H!" ASCA $N %( %M %k %.!< J, 2r G= $r ;H$C $F!" 30 Doradus NN0h$rD4$Y$?!# 30 Doradus $+$i$O%k%_%N%7%F%#!<$K$7$FLs 10 38 ergs s � 1 (0.5{2k eV) $b$N X @~$rJ|<M$7$F$$$k!#$3 $l $O!" OB @1 $, @1 Iw $K $h$C $F =P $9 X @~ $N %( %M %k %.!< $r 9M $( $k $H!" Ls 10 6 8D $N OB @1 J, $K Aj Ev $9 $k $H $$ $& KD Bg $J NL $G $" $k!# X @~ $N J| <M NN 0h $O ?^ 4 $K <( $9 $h $& $K $+ $J $i $: HI I NN 0h $K $h$C $F 0O $^ $l $F $$ $k $H$$$&FCD’$r;}$C$F$$$k!#!J?^ 4 $N@V!"@D!"NP$O!"$=$l$>$l!" X @~!" UV !" H � $r$"$i$o$7$F$$$k!K!# di�use $J X @~ $N %k %_ %N %7 %F%#!< $O!" � 10 38 ergs s � 1 $K $b $J $j!" $3 $l $O 0l $D $N OB 7? @1 $,!" @1 Iw $G =P $9%(%M%k%.!<$NLs 10 6 G\$K$J$k!#$3$N$h$&$JG|Bg$JNL$N di�use X @~$NJ|<M%(%M%k%.!<$O cen tral clus- ter R136 $+$i$N%(%M%k%.!<6!5k$K$h$j@bL@$,2DG=$G$"$k (Q. W ang etal. 1999) !# 3 G.E*mU<M$r$9$kD6?7@1;D3< 3.1 D6?7@1;D3<$N?J2=$HD6?7@1;D3<$+$i$N X @~ D6?7@1;D3<$N?J2=2aDx$O!"<!$N#3$D$KJ,$1$i$l$k!# � F ree Expansion Phase (5-10) � 10 3 km s � 1 $J $k =i B. EY $r ;}$C $F J| =P $5 $l $? ejecta $,!" <~ $j $N @1 4V J* <A $H $N >W FM $K $h $j 8: B. $5 $l $k $3 $H$J $/ @1 4V 6u 4V $X 9- $,$C$F $f $/ ;~ 4| $r <( $9!#Gz H/ $K $h $k blast w a v e DL 2a8e $N 9b 05 $K$J$C$?%,%9$O ejecta Cf$rFbB&$K8~$+$C$FEAGE$9$k rev erse sho c k $r7A@.$9$k!#$3$N rev erse sho c k $K$h$C$F2CG. $5$l$? ejecta $, X @~$rJ|<M$9$k!#$7$?$,$C$F!"$3$N;~4|$K$* $$$F4QB,$5$l$k X @~ $O!"GzH/$K$h$C$F?a$-=P$5$l$? ejecta $N@-<A$rH?1G$7$F$$$k!# � Adiabatic Phase D6 ?7 @1 ;D 3< $N shell $, == J, $K 8: B. $r <u $1 $k $,!" 0l J} $G!" shell $+ $i $N mU <M $K $h $k %( %M %k %.!< B; <: $, Gz H/ ;~ $N %( %M %k %.!< $K Hf $Y $F $^ $@ == J, >. $5 $$ ;~ 4| $r $$ $&!# $3 $N ;~ 4| $K $* $$ $F $O!" Gz H/ $K $h$C $FA]$-=8$a$i$l$?<~$j$N@14VJ*<A$,!"%7%g%C%/$K$h$C$F2CG.$5$l!" X @~$,J|<M$5$l$k!#=>$C$F!" J|<M$5$l$k X @~$O!"<~$j$N@14VJ*<A$N@-<A$rH?1G$7$?$b$N$H$J$k!# � Radiatice Co oling Phase J|<MNd5Q$,8z$$$F$/$k;~4|!#D6?7@1;D3<$,Nd$($F!"L)EY$NG;$$Nd$?$$ shell $,7A@.$5$l$k!# $3 $N $& $A!" Adiabatic Phase $K $" $k D6 ?7 @1 ;D 3< $N X @~ %9 %Z %/ %H %m %9 %3 %T!< $r $* $3 $J $& $3 $H $K $h $j!" Bg%^%<%i%s1@Fb$NJ*<A$K$D$$$F$N@14VJ*<A$K$D$$$F$N>pJs$,F@$i$l$k!# Huges !" Ha y ashi and Ko y ama (1999) $O!" ASCA 1R@1$rMQ$$$FBg%^%<%i%s1@Fb$N Adiabatic Phase $K$"$kD6?7@1;D3<$r4QB,$7 X @~ %9%Z%/%H%m%9%3%T!<$r9T$J$C$?!#Bg%^%<%i%s1@Fb$ND6?7@1;D3<$N$&$A ASCA $K$h$j4QB,$5$l$F$$$F!" $+ $D %9 %Z %/ %H %m %9 %3 %T!< $r 9T $J $& $K == J, $K L@ $k $$ $b $N $O!" 10 8D B8 :_ $9 $k!# $= $l $i $N J, I[ $O!" ?^ 5 $K I=$7$?$h$&$K$J$C$F$$$k!#$3$N$&$A 7 8D$,!" Adiabatic Phase $K$$$k$H9M$($i$l$F$$$k!#

3.2 Adiabatic Phase $K$"$kD6?7@1;D3< Adiabatic Phase $K $$ $k D6?7 @1 ;D3< Cf $N%, %9 $NJ* M} >uBV $O 0lMM G^ <ACf $G $N E@8; $N GzH/ $G 6a;w $G $-!" ?t3XE*$K$O!" Sedo v !" T a ylor $K$h$C$FF3$+$l$?<+8JAj;w2r$K$h$C$F5-=R$G$-$k$3$H$,CN$i$l$F$$$k!# $= $N <+ 8JAj ;w 2r $K $h $k$H D6 ?7 @1 ;D 3< Cf$N!" L) EY!" 29 EY!" 05NO!" $J $I $N %Q %i%a!< %?!< $O!" ?^ 6 $N $h $& $K $J $k!# Nc$( $P!" 29 EY $OD6 ?7 @1 ;D 3< $N30 B& $K $$ $/$[ $I Dc $/ $J$j!" H? BP $K L) EY$O 30 B& $K $$$/ $[ $I 5^ 7c$K A} 2C $9 $k!# $3 $l $O D6 ?7 @1 ;D 3< Cf $N J* <A $,!" $[ $H $s $I 30 B& $N shell It J, $K $+ $? $^$C $F $$ $k $3 $H $r <( $7 $F $$ $k!#0lJ}!" X @~ $NJ|<M$OJ* <A$NL)EY$N Bg$-$JItJ, $h$j=P$F$$ $k$H9M$($i $l$k$N$G!"B?$/ $ND6?7@1;D 3< $, shell >u$K4QB,$5$l$k;v<B$OAGD>$KM}2r$9$k$3$H$,$G$-$k!# ASCA 1R@1$r MQ$$$FBg %^%<%i %s1@Fb$N D6?7@1;D 3<$r4Q B,$7$?>l 9g!"D6?7@1 ;D3<FbIt $r6u4V E*$KJ,3d $7 $F!" $=$N 3F!9 $N >l=j $K $* $1 $k%9 %Z %/ %H%k $r $H $k $3$H $O IT 2DG= $G $" $k!# $7$+ $7!" ?^ 6 $h $j$o $+ $k $h $& $K$9$Y$F$NJ*M}E*$J%Q%i%a!<%?$r!"D6?7@1;D3<Cf$G0lDj$H$9$k$o$1$K$O$$$+$J$$!# $= $3 $G!"D6 ?7 @1 ;D 3< FbIt $N J* M} %Q %i%a!< %? $,!" %; %I %U2r $K => $& $H$7 $? %b %G %k $r;H MQ $7 $F $d $k$3 $H $K $h$j!"%9%Z%/%H%m%9%3%T!<$r9T$J$C$?!# $H $3 $m $G!" 0l HL $K %7%g%C%/ $, 5/ $3$C $? D> 8e $O!" Bg H> $N %( %M %k %.!< $r %$ %* %s $,$b $i $$ <u $1!" EE ;R $O!" %/!< %m %s ;6Mp $K $h$C $F!" %$ %* %s $+$i $f$C $/ $j $H %( %M %k%.!< $r $b $i $$ <u $1 $k$H $$ $o $l $F $$ $k!# $=$3 $G %b %G %k $r!"$5 $i $K #2 $D $K:Y J, $7 $?!# 0l $D$O %7%g%C %/ LL $K $*$$ $F %$ %* %s $HEE ;R $N 29 EY $,F1 $8 $G $" $k $H2> Dj $7 $? $b$N (Sedo v Equipartition Mo del) !" $b $& 0l $D $O!"$= $l $i $, 0[$J $j!" $+ $D %$ %*%s $+ $i EE ;R$X $O!" %/!<%m%s;6 Mp$K$h$C$F%(%M%k%.!< $NM"Aw$,9T$J$o $l$k$H$7$?$b$N (Sedo v Non-Equipartition Mo del) $G$"$k!# %; %I %U%b %G %k Fb $G ;H $o$l $k %Q %i %a!< %? $N$& $A!" FH N) $J $b$N $O #3 $D $G $" $k!#$7 $+ $7!" Bg %^ %< %i%s 1@ Fb $N D6 ?7@1 ;D 3< $K $D$$ $F $N %9%Z %/ %H %m %9%3 %T!< $r 9T $J$& >l 9g $O D6?7 @1 ;D 3< $X$N 5w N% $,$o $+$C $F $$ $k$? $a $K!" 4Q B, $h$j #4 $D $N %Q %i %a!<%? $r F@ $k $3 $H$, 2D G= $H $J $k!# =>$C$F!" F@ $i $l $? 7k 2L$N BE Ev @- $r 3N $+$a $k $3 $H $,2D G= $G $" $k!# $3$l $O!" %; %I %U %b%G %k $r ;H$C $F %9%Z %/ %H %m %9 %3%T!< $r 9T $J $& $3$H $N :G Bg $N 6/$_ $H $$$($k!# 0J2<!"$3$N%9%Z%/%H%m%9%3%T!<$K$h$C$FF@$i$l$?=EMW$J7k2L$r#2$D5-=R$9$k!# 3.3 D6?7@1;D3<$NGzH/%(%M%k%.!< Bg %^ %< %i %s 1@ Fb $N Adiabatic Phase $K $" $k #7 $D $N D6 ?7 @1 ;D 3< $N X @~ %9 %Z %/ %H %k $O!" Sedo v Non- Equipartition Mo del $K$h $j :F 8= $G $- $?!# $D $^ $j!" %7%g%C %/LL $K $* $$ $F!" %$ %* %s $H EE ;R$N 29 EY $, F1 $8 $G$J$/!"%$%*%s$+$iEE;R$X$N%(%M%k%.!<M"Aw$,40A4$G$J$$$3$H$r<($9!# :#$^ $G4Q B,$h $j!"D6?7 @1$N GzH/ %(%M %k%.!< $O � 10 51 ergs $G $"$k$H 5a$a $i$l $F$$ $k!#$3 $l$O!"EE ;R$N 29 EY $N B,Dj $K $h$C $F F@ $i $l $?Gz H/ %( %M %k %.!< $G $"$k!# =>$C $F!" >e $N 0U L# $9$k $3 $H $O!" $3 $N 4Q B,$h $j F@ $i $l $? Gz H/ %( %M %k %.!< � 10 51 ergs $H $$ $& CM $O 2< 8B $K 2a $. $J $$ $H $$ $& $3 $H $G $" $k!# $9 $J $o $A!" D6 ?7 @1 GzH/;~$KH/@8$9$k%(%M%k%.!<$O!"$b$C$HBg$-$$2DG=@-$,$"$k$3$H$r<(:6$9$k!# $3$N$3 $H$,K\Ev$J $N$+!"$"$k$$ $O!";HMQ$7$? %;%I%U%b%G %k$K8B3& $,$"$k$N$+!" $=$l$O!"<!4| X @~ 1R @1 Astro-E Ek :\ %+ %m %j!< %a!< %? !J XRS !K $K $h $k 4Q B, $G L@ $i $+ $K $J $k!# $9 $J $o $A!" D6 ?7 @1 ;D 3< Cf $N %$ %*%s$N29EY$rD>@\4QB,$9$l$P$h$$$N$G$"$k!#$3$l$O!"$3$l$+$i$N2f!9$N2]Bj$G$"$k!# 3.4 Bg%^%<%i%s1@Fb$N85AGAH@. Bg%^%<%i %s1@Fb$N Adabatic Phase $K$" $k#7$D$ND6 ?7@1;D3<$N%7 %9%F%^%F%#%C%/$J X @~ %9%Z%/%H%m %9 %3 %T!<$O!" Bg %^ %< %i %s1@ Fb $N %" %P %s%@ %s %9 $H $$ $&=E MW $J 7k 2L $r$b $? $i $9!# :# $^$G $K!" $$ $m $$ $m$J GH D9 $N 4QB, $r MQ $$$k $3 $H $K $h$j Bg %^ %<%i %s 1@ Fb$N %" %P %s %@%s %9 $K 4X$9 $k >p Js $,F@ $i $l $F$- $? $,!" $3$N J} K!$O$=$l$H$OA4$/FHN)$J$b$N$G$"$k!# 7k2L $O?^ 7 $K <($5 $l$F $$$k!#!{ $G<( $5$l $F$$ $k$N $O!" Russell & Dopita (1992) $K $h$j5a $a$i $l$? Bg%^ %<%i %s1@Fb $N%" %P%s%@ %s%9 $G!" F 7?D65p @1$N %9%Z%/ %H%k 2r@O$h $j5a $a$? 7k2L$G $"$k!# $=$l$K $?$$ $7$F!""#$GI=$5$l$F$$$k$N$O X @~%9%Z%/%H%m%9%3%T!<$N7k2L$G$"$k!#

$@ $$ $?$$ $K $* $$ $F!" N> <T$N 7k 2L $O 0l CW $7$F $$ $k!# $7 $+ $7$J $, $i!" %^ %0 %M %7%& %‘!" %7 %j %3 %s $N%" %P %s %@ %s%9 $O!" $+ $J$j $3 $H $J$k!# Russel & Dopita (1992) $K$h $k!" %7 %j%3 %s!" %^ %0%M %7 %& %‘$N %" %P %s%@ %s %9$O!" Bg %^%< %i %s 1@Fb $N D6?7 @1 ;D3< $N $& $A6K 0l It$r MQ $$$F!" $= $l $i$+ $i $N!" 1 $b$7 $/ $O 2 $D$N %i %$ %s$K$h$C $F7hDj$5 $l$F$$$k!#=>$C $F!"ITDj@- $,$+$J$jBg $-$$!#$7$+ $7$J$,$i!" X @~$r ;H$C$F5a$a$i $l $?Bg%^%< %i%s1@Fb$N%"%P%s %@%s%9$O!"?eAG>u!" $"$k$$$O%X%j%&%‘ >u$N%$%*%s$N K 3L$+$i $N%i%$%s$r$b $H$K$7$F7hDj$5$l$?$b$N$G$"$j!"$3$l$i$K$D$$$F$ONI$/8&5f$5$l$F$$$k$?$a?.Mj@-$,9b$$!# ?^ 7 $K<( $5$l$k $h$& $K!"$I$N 85AG $N%"%P %s%@%s %9$b!" 0.2 � 0.4 solar $J$k CM$r$H $k!# Ia 7?$N D6?7@1 $,GzH/ $K$h$jE4$r B?$/:n$k$3 $H!" I I 7?$ND6?7 @1$,GzH/$K $h$j;@AG$r B?$/:n$k$3 $H$r9M$($k $H!":#$^$G $K Bg %^ %< %i %s 1@ Fb $G 5/ $3$C $? D6 ?7 @1 Gz H/ $N Ia 7? $H I I 7? $N 8D ?t Hf $,!" 2f!9 $N 6d 2O 7O Fb $G $N $= $l $H 0l CW $9$k$3$H$rI=$7$F$$$k!# 3.5 >.%^%<%i%s1@Fb$N85AGAH@. X @~ $r;H$C $?!" >.%^ %< %i %s1@ Fb $N%" %P %s %@%s %9 $N7h Dj $O$^ $@ $J $5$l $F $$$J $$!# M} M3$O 8= :_>. %^ %< %i %s 1@ Fb $K Adiabatic Phase !" $+ $D!" ASCA $G %9 %Z %/ %H %m %9 %3 %T!< $r 9T $J $( $k $[ $I L@ $k $$ D6 ?7 @1 ;D 3< $, $J $$$? $a $G $" $k!# $7$+ $7 $J $, $i!" EEGH $N 4Q B, $K $h$j!" Adabatic Phase $K $$ $k$H ;X E& $5 $l$F $$ $k D6 ?7 @1 ;D 3< $, Ls 10 8D $[ $I B8 :_ $9 $k!# =>$C $F!" ASCA $h $j $b M- 8z LL @Q $N Bg $- $$ XMM 1R @1 $J $I $r MQ $$ $F4QB, $9$k$3$H$K $h$j!"Bg%^%< %i%s1@F1MM!" >.%^%<%i%s 1@$KBP$7$F $b!":#$^$G$H $OA4$/FHN) $J X @~ $r ;H$C$?J}K!$G%"%P%s%@%s%9$,7hDj$G$-$k$H;W$o$l$k!#$3$l$O!"2f!9$N:#8e$N2]Bj$G$"$k!# 4 GeV &C@~$GC5$k@14V6u4V 4.1 %^%<%i%s1@FbIt$NNO3X>uBV %^%<%i%s1@$K$O0J2<$N$h$&$JFCD’$,8+$i$l$k!# � SMC $N main b o dy $K$O!" LMC $NJ}8~$KFM$-=P$7$?9=B$$,$"$k (\Wing") !# � SMC $N Wing $+$i LMC $K$+$1$F!"BS>u$N HI (\Bridge") $,B8:_$9$k!# � Bridge FbIt$*$h$S Wing $N@1$N$[$H$s$I$,<c$$ ( � 10 8 yr; Irwin et al. 1990) !# � LMC %O%m!<Fb$NHf3SE*<c$$@1$O!" Bridge B&$K6I:_$7$F$$$k (V allenari et al. 1996 ) !# � 50F;7W;;$K$h$k$H!"8=:_$N Magellanic System !J<g$K Magellanic Stream !K$r7A@.$9$k50F;$O!" SMC $H LMC $N Bg @\ 6a !J6d 2O 4V 5w N% $, ?t kp c !K $r #1 2s !A ?t 2s 4^ $‘ (Murai & F ujimoto 1980 B> ) !# $3$l$i$O SMC $H LMC $,6a$$2a5n$KCx$7$$=ENOAj8_:nMQ$r$7$?$3$H$r<(:6$7$F$$$k!#$=$N:]$K SMC $d LMC $NFbIt$,>qMp$r<u$1!"8=:_$^$GB3$/3hH/$J@17A@.$,0z$-5/$3$5$l$?$H9M$($i$l$k!#FC$K SMC $O >. $5 $$ $N $G 1F 6A $r 6/ $/ <u $1 $k $H ;W $o $l $k $,!" SMC $N Fb It >u BV $K $D $$ $F $O BP N) $9 $k Fs $D $N <g D% $, $J $5 $l $F $$ $k!# 0l $D L\ $N !V SMC $O J, Nv Cf $G $O $J $$!W $H $$ $& <g D% $O!" Nc $( $P W elc h et al. (1987) $K $h $k Cepheid $N @V 30 J, 8w $N 7k 2L $+ $i ;Y ;} $5 $l $F $$ $k!# Fs $D L\ $N <g D% $O !V SMC $N b o dy $O J, Nv 2a Dx $G $" $j!" Fb It $O NO 3X J? 9U $K $J $$!W $H $$ $& $b $N $G $" $k!# Nc $( $P Mathewson et al. (1988) $O Cepheid $N 5w N% $H radial v elo cit y $r B, Dj $7!" 1s J} $N Cepheid $[ $I Bg $- $J radial v elo cit y $r ;} $A!" A4 BN $H $7 $F J, Nv Cf $G$" $k $H 7k O@ $7$?!# $3 $N @a $G >R2p $9 $k &C @~ 4QB, $+ $i $O!" 8e <T!JJ, Nv Cf!K $r ;Y ;}$9 $k 7k O@ $, F@$i $l $?!# 4.2 9b%(%M%k%.!<N3;R$N@14V6u4V$G$N$U$k$^$$ @1 4V 6u 4V $K B8 :_ $9 $k 9b %( %M %k %.!< !J!A GeV !K $N N3 ;R $O!" $= $N N3 ;R $, EE ;R $G $" $k $+ M[ ;R $G $" $k $+ $K $h$C$F0[$J$k$U$k$^$$$r$9$k!#

EE ;R $N >l 9g @1 4V <’ >l !J6d 2O 7O!" SMC !" LMC $H $b $K ?t � G Dx EY!K $K 4, $- $D $-!" %7 %s %/ %m %H %m %s 2a Dx $G EE GH $, J| <M $5 $l $k!# EE ;R $N %( %M %k %.!< $r E e !" @1 4V <’ >l $r B $H $9 $k $H!" J| <M $5 $l $k EE GH $N <~ GH ?t � $O � � 2[GHz] � � B 5 � G � � E e 5GeV � 2 $H I= $5 $l $k!# $7 $? $,$C $F @1 4V 6u 4V $+ $i $N 9- $,$C $? EE GH J| <M $O!" GeV Dx EY $N %( %M %k %.!< $r ;} $D EE ;R $N J,I[!"@14V<’>l$N6/EY$rH?1G$9$k!# M[ ;R $N >l 9g M[ ;R $b @1 4V <’ >l $K $h$C $F 6J $2 $i $l $O $9 $k $,!" %7 %s %/ %m %H %m %s J| <M $O L5 ;k $G $- $k !J emis- sivit y $, <A NL $N #2 >h $K H? Hf Nc $9 $k $? $a!K!# $= $N $+ $o $j!" @1 4V J* <A $N 86 ;R 3K $H 0J 2< $N 3K H? 1~ $r 5/ $3 $7!" MeV{GeV $N%(%M%k%.!<$r;}$D&C@~$,@8$8$k!# p + p ! p + p + � 0 + � � � � 0 ! 2 $h$C$F@14V6u4V$+$i$N9-$,$C$? GeV &C@~J|<M$O!" GeV DxEY$N%(%M%k%.!<$r;}$DM[;R$H@14VJ*<A$NJ, I[$rH?1G$9$k!# 4.3 %^%<%i%s1@$N&C@~4QB, %^%<%i%s1@$+$i$N&C@~6/EY$O!"8!=P$5$l$kA0$KM}O@M=B,$,$5$l$F$$$?!J LMC $O Fic h tel et al. 1991 !" SMC $O Sreekumar & Fic h tel 1991 !K!#H‘$i$N<jK!$O0J2<$NDL$j$G$"$k!# � <jK!#1!’ 1. 9-$,$C$?EEGH J|<M!J!a%7%s%/ %m%H%m%s!K$N4Q B,%G!<%?$+$i!" GeV EE;R $NNL$H6u4VJ, I[$r5a $a $k!# $3 $N $H $- @1 4V <’ >l $H 6d 2O $N 1| 9T $- $O 2> Dj $9 $k !J4Q B, $+ $i F@ $i $l $k <e $$ @) 8B $K L7 =b $7 $J$$HO0O$G!K!# 2. EE ;R$H M[ ;R $N 8D ?t Hf $,6d 2O 7O Fb $H F1 $8 !J$*$h $= 1:100 !K $G $" $k $H 2>Dj $7!" GeV M[ ;R $N NL $H 6u4VJ,I[$r5a$a$k!# 3. $3 $N GeV M[ ;R$, @1 4V 6u 4V $N M[ ;R !JNL $H 6u 4V J, I[ $O HI $N4Q B, %G!< %? $+ $i F@ $k!K $H H? 1~ $7 $F @8$8$k&C@~$N6/EYJ,I[$r5a$a$k!#$3$l$G5a$a$i$l$?&C@~6/EY$r I 1 $H$*$/!# � <jK!#2!’ 1. 6d 2O 7O $G $O NO 3X J? 9U $, @. $j N)$C $F $$ $k $H 9M $( $i $l $F $$ $k !J9b %( %M %k %.!< N3 ;R $N 05 NO $, =E NO $d <’ 5$ 05 $H $D $j 9g$C $F $$ $k!K!# LMC !" SMC $G $b $3 $N >u 67 $, @. N) $7 $F $$ $k!" $9 $J $o $A HI $H GeV M[;R$N8D?tHf$,6d2O7O$HF1$8$@$H2>Dj$9$k!# 2. HI $N4QB,%G!<%?$+$i GeV M[;R$NNL$H6u4VJ,I[$r5a$a$k!# 3. :F$S HI $N%G!<%?$rMQ$$$F&C@~6/EY$r5a$a$k!J I 2 $H$*$/!K!# 7k 2L$O!" LMC $G $O I 1 ’ I 2 $@ $, SMC $G $O I 1 � I 2 $H $J$C $?!# $3$N $3 $H $O!" LMC $G$O NO 3X J? 9U $, @. $j N)$C $F $$ $k $,!" SMC $G $O @. $j N)$C $F $$ $J $$ !J9b %( %M %k %.!< N3 ;R $, JD $8 $3 $a $i $l $F $$ $J $$!K $3 $H $r <(:6 $9 $k!# $? $@$7 <j K! #1$G $O $$ $/ $D$+ $N 2> Dj $rMQ $$ $F $$ $k$? $a!" &C @~ $ND> @\ 4Q B,$, BT $? $l $k$H $3 $m$G$"$C$?!# 8e $K $J$C $F!" GR O 1R @1 Ek :\ $N EGRET 8! =P 4o !J 30MeV{30GeV $N &C @~ $K 46 EY $r ;} $D!K $K $h $k %^ %<%i%s1@$N4QB,$,9T $o$l$?!# LMC $+$i$O9-$,$C$?&C@~$,8!=P$5$l (Sreekumar et al. 1992) !" SMC $K BP $7 $F $O >e 8B CM $, 5a $^$C $? (Sreekumar et al. 1993) !# $3 $N 4Q B, 7k 2L $O I 1 $H consisten t $@$C $? $?

$a!" >e 5- $N NO 3X >u BV $K 4X $9 $k suggestion $r 6/ $/ ;Y ;} $7 $?!# $^ $?!" <j K! #1 $, BE Ev $G $" $k $3 $H $b <( $5 $l $?$H8@$($k$@$m$&!# $J$*!" EGRET $O6u4VJ,2r G=$, 0.5 � {5 � $7$+$J$$$?$a!"0UL#$N $"$k6u4V>pJs$OF@ $i$l$J$+$C$?!#$3 $N?t G\$N 6u4VJ, 2rG= $,<!@$ Be%_%C%7%g %s GLAST $K$h$C $FC#@. $5$l $kM=Dj $G$"$j!" $R$g$C$H $9$k$H 6I =j E* $J NO 3X >u BV $N 0c $$ $, 8+ $( $F $/ $k $+ $b $7 $l $J $$!# $^ $? M- 8z LL @Q $O #1 7e 6a $/ >e $, $k $? $a!" SMC $+ $i $N &C @~$b 8! =P $5$l $k 2D G= @-$, $" $k !J>e$N I 1 $,@5 $7 $1 $l$P 2D G= $@ $m$&!K!# SMC $N Wing !" LMC $N %O %m!<$d 30Dor $J$I$+$i!"N>%^%<%i%s1@$NAj8_:nMQ$N:/@W$,H/8+$5$l$k$N$G$O$J$$$@$m$&$+!) ;29MJ88% [1] W ang, D.Q., Hamilton,D.J., and W u,X., 1991, ApJ 374, 475 [2] Sno wden,S.L., and P etre, R., 1994, ApJ 436, L123 [3] Meaburn, J., 1980, MNRAS 192, 365 [4] W ang, D.Q., and Helfand,D.J., 1991 ApJ 379, 327 [5] Bomans,D.F., Dnnerl, K., and Kurster,M., 1994,A&A 283, L21 [6] Caulet,A., Deharv eng,L., Georgelin,Y.M., and Georgelin,Y.P ., 1982, A&A 110, 185 [7] Blondiau,M.J., Meb old,M., and Klein, U., 1997, A&A 323, 585 [8] W ang,Q., 1999 ApJ 510, L139 [9] Hughes, J.P ., Ha y ashi,I. and Ko y ama,K., 1998 ApJ 505, 732 [10] Fic h tel, C. E., � Ozel, M. E., Stone, G. & Sreekumar, P . 1991, ApJ 374, 134 [11] Irwin, M. J., Demers, S. & Kunk el, W. E. 1990, AJ 99, 191 [12] Mathewson, D. S., F ord, V. L. & Visv anathan, N. 1988, ApJ 333, 617 [13] Murai, T. & F ujimoto, M. 1980, P ASJ 32, 581 [14] Sreekumar, P . & Fic h tel 1991, A&A 251, 447 [15] Sreekumar, P . et al. 1992, ApJ 400, L67 [16] Sreekumar, P . et al. 1993, Ph ys. Rev. Lett. 70, 127 [17] V allenari, A., Chiosi, C., Bertelli, G. & Ortolani, S. 1996, A&A 309, 358 [18] W elc h, D. L., LeLaren, R. A., Madore, B. F. & McAlary , C. W. 1987, ApJ 321, 162

?^#1 : Einstein 1R@1$K$h$kBg%^%<%i%s1@$N%^%C%W ?^#2 : R OSA T 1R@1$K$h$kBg%^%<%i%s1@$N%^%C%W ?^#3 : Di�use X @~$NH/@85!9= ?^#4 : 30Dor $N X @~ ( @V )UV( @D )H � ( NP ) $N<L??

?^#5 : ASCA $K$h$kBg%^%<%i%s1@$N%b%6%$%/%^%C%W (0.7 � 2 k eV %P%s%I ) ?^#6 : D6?7@1;D3<Cf$NJ*M}%Q%i%a!<%? ( %;%I%U%b%G%k ) ?^#7 : Bg%^%<%i%s1@Fb$N%"%P%s%@%s%9 (X @~!"8w3X )