%^%<%i%s1@$N X @~8; :#@> 7r2p!"2#@n =_!"DTK\ 6)90!">.;3 >!Fs ( 5~BgM} ) 1 In tro duction 1’ Ch $KB8 :_ $9 $k MM!9 $J E7BN $O!" <o B2 $4 $H $KFC D’ E* $J @. 0x!"<w L? $r ;} $D!# Nc $($P B@ M[ $N $h $& $J7Z $$ @1 $O 10 8 G/ 0J >e $N <w L? $r ;} $D $,!" B@ M[ $N 10 G\ 0J >e $N <A NL $r ;} $D @1 !JBg <A NL @1!K $N <w L? $O 10 7 G/ Dx EY $G $" $k!# $7$? $,$C $F!" $" $k 6d2O $K $* $1 $k E7BN <o B2 $N B8 :_Hf $d 6u 4V J, I[$J $I $N >p Js $O!"$= $N 6d 2O $N ?J2= 2a Dx $d 8= :_ $N >u 67 $J $I $r CN $k >e $G =E MW $J 80 $H $J $k!# FC $K!" D6 ?7 @1 ;D 3< !J SNR !K!" Cf @- ;R @1!" %V %i%C %/ %[!< %k $H $$$C $?!V@1 $N ;‘ 3<!W $O!" $$ $: $l $b L@$k $$ #X @~ E7 BN $H $7 $F 4QB, $5 $l $k!# $7 $? $,$C $F #X @~E7 BN $N <o B2 J,I[ $r 8& 5f $9$k $3 $H $K$h $j!" $= $N 6d2O Fb $G $N @1@8 @. $N Nr ;K$K 4X $9 $k D>@\ E* $J >pJs $, F@ $i $l$k!# :# 2s!" 2f!9$O FC$K Bg%^ %<%i %s 1@ (LMC) $H >.%^ %<%i %s 1@ (SMC) $K CeL\ $7!"#X @~ 1R@1 !V$"$9 $+!W$K $h $k 4QB,%G!<%?$r85$K$=$N#X@~8;$N7OE}E*2r@O$r9T$J$C$?!# N>%^%<%i%s1@$O0J2<$NM}M3$K$h$j!"$3$&$$$C$?7OE}E*2r@O$KE,$7$?6d2O$G$"$k$H9M$($i$l$k!# � 6u4VE*$K#X@~8;$rJ,N‘$9$k$3$H$,$G$-$kDxEY$N6a$5$KB8:_$9$k!# � LMC $^$G$N5wN%$, � 50kp c !" SMC $^$G$N5wN%$, � 60kp c $HHf3SE*@:EYNI$/5a$^$C$F$$$k$?$a!" 4QB,NL$rJ*M}NL$KLa$9;~$K ( ux $+$i luminosit y $J$I ) ITDj@-$,>.$5$$!# � E,Ev $J Bg $- $5 (LMC $, 10 � � 10 � !" SMC $, 3 � � 3 � ) $J $N$G!" 8= <B E* $J4Q B, ;~ 4V $GA4 BN $r J$ $&$3 $H$,=PMh$k!# � 0lHL$KDc%(%M%k %.!<#X@~$[$I@14V5[ <}$r6/$/<u$1$k$,!" LMC $H SMC $O6d 2OLL$+$i30$l$? J}3Q $K0LCV$9$k$?$a!"$3$N1F6A$,>/$J$$!# 0J2<$G$O!"$^$: 2 >O$G!V$"$9$+!W$K$h$k4QB,%G!<%?$r>R2p$9$k!# 3 >O$G$O2f!9$N2r@O7k2L$r>R2p$7!" $= $l $K 4p $E $$ $? #X @~ 8; $N J, N‘ $r 9T $J $&!# 4 >O $G $O Hardness Ratio $r MQ $$ $? ?7 $7 $$ #X @~ 8; $N J, N‘ K! $r F3 F~$7!" 5 >O $G $O$= $l $K 4p$E $$ $FN> %^ %<%i %s 1@ $N8D ?t J,I[ $r D4$Y $k!# 6 >O $G$O :# 2s L@$i $+ $K$J$C $? %^ %<%i%s1@$N#X@~8;$NJ,I[$+$i!"%^%<%i%s1@$N@17A@.$NNr;K$K$D$$$F$N5DO@$r9T$J$&!# 2 !V$"$9$+!W$K$h$k%^%<%i%s1@$N4QB, !V$" $9 $+!W $K $h $k 4Q B, $O $3 $l $^ $G LMC $K BP $7 42 2s!" SMC $K BP $7 10 2s 9T $J $o $l $F $$ $k!# 2f!9 $O $3 $N $& $A!" $= $l $> $l 40 2s!" 8 2s $N 4Q B, %G!< %? $r MQ $$ $F 2r @O $r 9T $J$C $?!# !V$" $9 $+!W $O %, %9 7V 8w Hf Nc 7W?t4I (GIS) $H CCD %+%a%i (SIS) $rEk:\$7$F$$$k$,!":#2s$N2r@O$K$O;kLn$,9-$/!"9E#X@~%P%s%I$^ $G9b 46EY$, ;}B3 $G$-$k GIS $N %G!<%?$r MQ$$$?!# 6u4V J,2rG= $O � 30 00 {1 0 !"%( %M%k %.!<J,2r G=$O 5.9k eV $G 8% !" ;~ 4V J, 2r G= $O :G Bg 62.5ms $G $" $k!# GIS $K $h $j F@ $i $l $? N> %^ %< %i %s 1@ $N %$ %a!< %8 $r ?^ 1 $K <( $9!#?^Cf$N1_>u$K8+$($k%$%a!<%8 ( H>7B � 20 0 ) 1 8D$, 1 2s$N4QB,$KBP1~$7$F$$$k!# 3 #X@~E7BN$N7OE}E*2r@O 2f!9$O$3$N%$%a!<%8$+$i!" S/N > 5 $N4p=‘$G!" LMC $G 34 8D!" SMC $G 39 8D$N#X@~8;$rCj=P$7$?!# 3F#X@~8;$KBP$7!"0J2<$N$h$&$J7OE}E*2r@O$r9T$C$?!# 3.1 <~4|E*6/EYJQF0$NC5:: %Q %k %5!< $ND> @\ E* >Z 5r $G $" $k <~ 4|E* $J 6/ EY JQ F0 !J%Q %k %9!K $NM- L5 $r!" %i %$ %H %+!< %V $K BP$7 $F %U!< %j %(JQ49$r;\$9$3$H$GD4$Y$?!#$=$N7k2L!" SMC $N 11 E7BN$+$i%Q%k%9$r8!=P$7$?!#$3$N$&$A#58D$O2f!9 $,=i $a$FH/ 8+$7$? %Q%k %5!<$G$" $j ( DTK\ 6)90$N <}O? ;2>H ) !";D $j$O4{ CN$N%Q %k%5!<$+ $i$N%Q %k%9 $N3NG’ $G$"$k!#4{CN$N%Q%k%5!<$N$&$A XTE J0055 � 724 !" SMC X-1 (1995 G/4QB,J, ) !" RX J0052.1 � 7319

?^ 1: !V$" $9 $+!W $K $h $k %^ %< %i %s 1@ $N %$ %a!< %8 !J>e #2 Kg $, SMC !" 2< #2 Kg $, LMC !K!# 2k eV 0J 2< $, :8!" 2k eV 0J>e$,1&!#:BI8$O 2000 G/J,E@!#%3%s%H%"%l%Y%k$O%m%0%9%1!<%k!# $+$i $O%Q %k%9$, 8!=P $G$- $J$+$C$? $,!" ep o c h folding searc h $H $$$& <jK!$K $h$j A0<T#2 8D$+ $i$O4{ CN$N <~ 4|$K 6a$$ <~ 4|$N %Q%k %9 $,8! =P$5 $l $?!# RX J0052.1 � 7319 $+$i $O$3 $N <jK! $G$b %Q %k%9 $,8! =P $G$- $J $+$C$?!#7k2L$rI= 1 $K5-$9!# $^$?!"F1MM$K$7$F LMC $N#5E7BN$+$i%Q%k%9$r8!=P$7$?!J$$$:$l$b4{CN$N%Q%k%5!<!K!#$^$? A0538 � 67 $+$i$O%Q%k%9$,8!=P$G$-$J$+$C$?!#$3$A$i$OI= 2 $K$^$H$a$?!# 3.2 %P!<%9%H$NC5:: %P!< %9 %H !J 10{100s %9 %1!< %k $G 5/ $3 $k FM H/ E* $J 6/ EY JQ F0!K $O LMXB $N D> @\ E* >Z 5r $G $" $k!# 3F #X @~ 8; $N %i %$ %H%+!<%V$r$$$/$D$+$N%?%$%‘%9%1!<%k$G binning $7!"%P!<%9%H3hF0$NM-L5$rD4$Y$?!#$7$+$7$I$NE7BN$+$i$b%P!< %9%H$O8+$D$+$i$J$+$C$?!# 3.3 %9%Z%/%H%k2r@O 3F E7 BN $N #X @~ 6/ EY $r 5a $a $k $? $a!" %9 %Z %/ %H %k $r 4J C1 $J %b %G %k $G %U%#%C %H $7 $?!# EE GH 4Q B, $+ $i SNR $H 8@ $o $l $F$$$k$b$N $KBP$7$F$OG.E*%W %i%:%^%b%G%k!"$=$l 0J30$KBP$7$F$O p o w er-la w $r MQ$$$?!#$?$@$7 SMC $N SNR !" DEM S128 1 $H 0056 � 725 $K BP$7$F $O!"G. E*%W%i %:%^%b %G%k $,Hs8= <BE*$J 2r$r M?$($? $N$G2~ $a$F p o w er-la w $r 1 AX J0103.2 � 7209 $HF10l

I= 1: SMC $N#X@~%Q%k%5!< L>A0 ||||| H/8+;~ ||||| [ K\8&5f ] Refs. G/ 1R@1 <~4| (s) <~4| (s) SMC X-1 z 1976 (Ro c k et) 0.716 0.70876 a [1][2] 0.710143 b 0.706481 c RX J0059.2 � 7138 z 1994 R OSA T 2.7632 2.7632 [2][3] 2E 0050.1 � 7247 z 1995 R OSA T 8.88 | [2][4] AX J0051 � 722 1997 RXTE, ASCA 91.1 91.1 [5][6] 1W GA J0053.8 � 7226 z ASCA 46.63 46.63 [5][7] XTE J0054 � 720 1998 RXTE 169.3 | [6][8] XTE J0055 � 724 z RXTE, Bepp oSAX 58.97 59.00 [9][10] AX J0049 � 729 � RXTE, ASCA 74.68 74.68 [5][11] AX J0051 � 733 �z ASCA 323.2 323.2 [8][12][13][14] AX J0058 � 720 � ASCA 280.4 280.4 [12] 1SAX J0103.2 � 7209 z Bepp oSAX 345.2 348.9 [10][15][16][17] AX J0105 � 722 �y ? ASCA 3.34300 3.34300 [18] AX J0049 � 732 � ? ASCA 9.1321 9.1321 [19] XTE J0111.2 � 7317 z RXTE, CGR O 31 30.9497 [20][21][22] RX J0052.1 � 7319 z 1999 R OSA T 15.3 | [22][23] Cm!’ #4 Ns L\ $O %Q %k %9 H/ 8+ ;~ $N <~ 4|!" #5 Ns L\ $O !V$" $9 $+!W $N 4Q B, %G!< %? $G 5a $a $i $l $? <~ 4|!# RX J0052.1 � 7319 $+ $i $O %Q %k %9$, 8! =P $G $- $J $+$C $? !JK\ J8 ;2>H!K!# 2E 0050.1 � 7247 $O 0E$9 $. $F $= $b $= $b #X @~ $, 8!=P $G $- $J $+$C $?!# XTE J0054 � 720 $O ;k Ln 30!# � : K\ 8& 5f $G =i $a $F %Q %k %9 $, H/ 8+ $5 $l $? $b $N!# y : %Q %k %9 8! =P $N M- 0U EY $O � 99 : 5% !# z : 8w 3XBP1~E7 BN$,8+$D$+$C $?$b$N!# SMC X-1 $O B 7?@1!" RX J0059.2 � 7138 $O$h$/J, $+$i$J$$$, @D $$@1!" $=$NB> $O Be 7?@1!# ? : 10 G\0J>e $ND94|E* ;~4VJQ F0$,3N G’$5$l $F$$$J $$$b$N!# [a{c]: SMC X-1 $O#3 2s4Q B,$5$l$F$$$k!#$=$l$>$l 1993 G/ [a] !" 1995 G/ [b] !" 1998 G/ [c] $rI=$9!# I= 2: LMC $N#X@~%Q%k%5!< L>A0 ||||| H/8+;~ ||||| [ K\8&5f ] Refs. G/ 1R@1 <~4| (s) <~4| (s) A0538 � 67 z 1977 Ariel 5 0.069 | [2] LMC X-4 z 1983 SAS3 13.5 13.5029 [2] PSR B0540 � 69 y 1984 Einstein 0.0504 0.0504 [24] RX J0502.9 � 6626 z 1995 R OSA T 4.0635 | [25] EX O 053109 � 6609.2 z R OSA T 13.7 13.699 [26] RX J0529.8 � 6556 z 1997 R OSA T 69.5 | [27] PSR J0537 � 69 y 1998 SAX 0.0161 0.0161 [28] 1SAX J0544.1 � 710 z SAX 96.079 96.089 [29] Cm!’ #4Ns L\$O %Q%k %9 H/8+ ;~$N <~4|!" #5 NsL\ $O!V$" $9 $+!W$N 4QB, %G!<%? $G 5a$a $i$l $?<~ 4|!# A0538 � 67 $+$i $O%Q %k%9$,8!=P$G$-$J$+$C$?!JK\J8;2>H!K!# RX J0502.9 � 6626 $H RX J0529.8 � 6556 $O;kLn30!# y : Crab-lik e SNR ( 8e=R ) $H9M$($i$l$F$$$k!# z : 8w3XBP1~E7BN$,8+$D$+$C$?$b$N!# LMC X-4 $O O 7?@1!"B>$O Be 7?@1!#

E,MQ$7$?!J2#@n=_$N<}O?$K>\=R!K!#8!=P8B3&$O � 10 � 13 erg s � 1 cm � 2 DxEY$@$HJ,$+$C$?!# 3.4 #X@~8;$NJ,N‘ 0J>e $N2r @O7k2L $+$i!" $=$l$> $l$N #X@~8; $NJ, N‘$r 9T$J$C$?!# J,N‘ $KMQ$$ $?#X @~8;$N <oN‘ $O!"D6 ?7@1;D 3< (Su- p erno v a Remnan t; SNR) !"Cf@-;R@1$HBg<ANL@1$NO"@1%Q%k%5!< (High Mass X-ra y Binary Pulsar; HMXBP) !" Cf@-;R@1$H>.<ANL@1$NO"@17O (Lo w Mass X-ra y Binary; LMXB) !"%V%i%C%/%[!<%kO"@17O (BH Binary) !"2sE> 6nF07?%Q%k%5!<$,IU?o$7$?D6?7@1;D3< (Crab-lik e SNR) $N 5 $D$G$"$k!#$=$l$>$l$NJ,N‘$N4p=‘$r0J2<$K<($9!# � SNR : EEGH4QB, [ 30 ] � [ 32 ] $G%7%’%k>u$N9=B$$,3NG’$5$l$k$J$I$7$F!" SNR $HG’Dj$5$l$F$$$k$b$N!# � HMXBP : IC C10L$G $NCY$$ %Q%k%9<~ 4|$H!"G/ C10L$G $ND94|E* $J6/EY JQF0$, 3NG’=PMh $?$b$N!# SMC $G$O I= 1 $N $& $A $N AX J0103.2 � 7209 $H AX J0049 � 732 0J 30!" LMC $G $O I= 2 $N $& $A $N PSR B0540 � 69 $H PSR J0537 � 69 0J30$,$3$l$K3:Ev$9$k!# � LMXB : %P!<%9%H$,3NG’=PMh$?$b$N!#:#2s$O!" LMC !" SMC 6&$K 1 $D$b3NG’$5$l$J$+$C$?!# � BH Binary : %9%Z%/%H%k$, 2 @.J, (soft $J blac kb o dy + hard $J p o w erla w) $GI=8=$G$-$k$b$N!# LMC $N4{CN$N 2 $D (LMC X � 1 !" LMC X � 3) [ 33 ] 0J30$+$i$O3NG’=PMh$J$+$C$?!# � Crab-lik e SNR : %_%jICC10L$G$N%Q%k%9$,8!=P$G$-$?$b$N$G!" SNR $KIU?o$7$F$$$k$b$N!#$d$O$j LMC Cf$N4{CN$N$b$N (PSR B0540 � 69 [ 24 ] !" PSR J0537 � 69 [ 29 ] ) $7$+3NG’=PMh$J$+$C$?!# $3$N7k2L!"I= 3 $N$h$&$JJ,N‘$rF@$?!# I= 3: !V$"$9$+!W$N4QB,$K$h$j8!=P$5$l$?#X@~8;$NJ,N‘ LMC SMC P oin tings 40 8 SNR 13 8 HMXBP 4 10 LMXB 0 0 BH Binary 2 0 Crab-lik e SNR 2 0 Unkno wn 11 20 4 ?7$7$$J,N‘K! 4.1 X-ra y HR diagram $3$l $i$N #X@~ 8; $N0c $$$O!" $=$N %9%Z %/%H %k$N 9E$5 $KL@ 3N$K I=$l $k!# SNR $H HMXBP $rNc $K$H$C $FHf $Y$F $_ $k!# ?^ 2 $KE5 7? E*$J SNR $H HMXBP $N %9%Z %/%H %k$r <( $9!#L@ $i$+ $K HMXBP $N J}$, hard $J%9 %Z %/%H %k$G $" $k$3$H$,$o$+$k!#$3$N798~$r$h$jL@3N$KI=$9$?$a!"2f!9$O \Hardness Ratio (HR)" $H$$$&CM$rF3F~$7$?!# Hard- ness Ratio $NDj5A$O!" H R = H � S H + S H : Hard band (0.7{2.0k eV) $N photon coun t S : Soft band (2.0{7.0k eV) $N photon coun t $G!" 1 $K 6a $$ $[ $I %9 %Z %/ %H %k $, hard $G!" � 1 $K 6a $$ $[ $I soft $G $" $k $h $& $J CM $G $" $k!# 2f!9 $O!" Cj =P $7 $? #X @~ 8;$K $D$$ $F$=$l $>$l$N HR $rF3 =P$7!" total coun t rate (0.7{7.0k eV) $K BP$7$F %W%m%C%H $7$? ( ?^ 3) !# ?^ 3 $r8+ $k$H!" SNR $H HMXBP $KL@3N$J0c$$!"B($A!" SNR $O � 1.0 < HR < � 0.6 !" HMXBP $O 0.2 < HR < 0.6 $K$[$\ <} $^$C$F $$$k $H$$ $&$3 $H$, $o$+ $k 2 ( 0J 2<!"$= $l$> $l$r SNR region !" HMXBP region $H 8F$V ) !# $D$^ $j!" 2f!9 $O $3 $N HR $K $h$C $F #X @~ 8; $r L@ 3N $K J, N% =P Mh $k $3 $H $r L@ $i $+ $K $7 $? $N $G $" $k!# BH Binary $H Crab-lik e SNR 2 Nc30E*$K 2 $D$N SNR $, region $+$i30$l$F$$$k$,!"$3$l$O 3.3 @a$G=R$Y$?G.E*$J%9%Z%/%H%k$G$OI=8=$G$-$J$$ SNR (DEM S128 !" 0056 � 725) $G$"$k ( 2#@n=_$N<}O?;2>H ) !#$3$3$G$O?<$/?($l$J$$!#

$K 4X $7 $F $O E} 7W $, >/ $J $$ $N $G 2? $H $b 8@ $( $J $$ $,!" $$ $: $l $b HMXBP region $H SNR region $N 4V $N NN 0h $K B8 :_ $7 $F $$ $k $h $& $G $" $k!# LMXB $K 4X $7 $F $b sim ulation $+ $i $d $O $j 4V $N NN 0h $K B8 :_ $9 $k $3 $H $r 3N G’ $7 $F $$ $k!# $3 $N J, N‘ K! $O!" %9 %Z %/ %H %k %U%#%C %H $K $h $k %b %G %k 0M B8 $, $J $/!" %7 %s %W %k $K %G!< %? $N $_ $G 9T $J $( $k!" $H $$ $& $N $, FC D’$G$"$k!# ?^ 2: SNR $H HMXBP $NE57?E*$J%9%Z%/%H%k ?^ 3: X-ra y HR diagram (Hardness Ratio { Coun t rate Aj4X?^ ) !{ : LMC SNR !"!y : LMC HMXBP !"!v : LMC BH Binary !"!_ : LMC Crab-lik e SNR !""" : LMC Unkno wn !| : SMC SNR !"!z : SMC HMXBP !""# : SMC Unkno wn ?^Cf$G!V 27 !W!V 28 !W!V 30 !W!V 38 !W$HHV9f$,?6$C$F$"$k$b$N$O!"J#?t2s4QB,$N$"$kE7BN

4.2 HMXBP/SNR 8uJdE7BN 5U $K!" $3 $N HR $r MQ $$ $l $P :# $^$G @5 BN $N $o $+$C $F $$ $J $+$C $? #X@~ 8; $K BP $7 $F $b $= $N @5 BN$r ?d B, $9 $k $3 $H $, =P Mh$k!# @5BN $N$o$+$C $F$$ $J$$ #X@~8; $O?^ 3 Cf $G$O ;M3Q $NE@$G <($7 $F$"$k $,!"$3 $N$& $A SNR/HMXBP region $K <}$^$C$F$$$k$b$N$O$=$l$>$l SNR/HMXBP $N8uJd$H9M$($i$l$k$N$G$"$k!#$=$l$>$l$N8uJd$rI= 4 $K<($9!# I= 4: SNR/HMXBP $N8D?t LMC SMC SNR 13 8 y SNR 8uJd ? 4 0 HMXBP 4 10 HMXBP 8uJd ? 1 8 y ? : HR $K$h$j@5BN$r?dB,$7$?$b$N y : SNR 0056 � 720 $,=EJ#$7$F?t$($i$l$F$$$k 5 %^%<%i%s1@$N#X@~8;$N8D?tL)EY 0J>e$N7k2L$K4p$E$-!" LMC !" SMC $N#X@~8;$N8D?tL)EY$r!":G$bNI$/D4$Y$i$l$F$$$k2f!9 $N6d2O7O$HHf3S$9 $k!#:#2s!" LMXB !" BH Binary !" Crab-lik e SNR $O%5%s%W%k$,>/$J$+$C$?$N$G=|30$7!" SNR $H HMXBP $N Hf3S$N$_9T$J$C$?!#$=$N:]$NCm0UE@$r 2 $D>e$2$k!# � ?^ 1 $r8+$F $b$o$+ $kDL $j!"!V$"$9 $+!W$G$O $^$@ 4QB,2s ?t$,== J,$G $J$/%^ %<%i%s 1@$N A4NN0h $rJ$$C$F $$$J$$ $N $G!"$= $l$> $l@5BN $N$o $+$C$F $$$k 8D?t $O2a5n $N#X @~4Q B,$+ $i0z MQ$7 [ 8 ] [ 30 ] � [ 32 ] [ 34 ] � [ 38 ] !" $=$l $K:G6a H/8+$5$l$?%Q%k%5!<$r2C$($?!#$5$i$K:#2sG’Dj$7$?8uJd$b2C$($F$"$k!# � $= $l $>$l $N6d 2O $OBg $- $5$, A4$/ 0c $&$N $G!"#X @~ 8;$N 8D?t $O <ANL Hf (Our Galaxy : LMC : SMC = 100 : 10 : 1) $K5,3J2=$7$FHf$Y$F$$$k!# ?^ 4 $KHf3S$N7k2L$r<($9!#FC$K82Cx$JFCD’$O!" SMC $N HMXBP $,05E]E*$KB?$$$H$$$&$3$H$G$"$k!# ?^ 4: SNR $H HMXBP $N 8D ?t L) EY $N Hf 3S : $= $l $> $l <A NL Hf (Our Galaxy : LMC : SMC = 100 : 10 : 1) $G 5,3J2=$7 $F$"$k!#Gr $, SNR $N8D?t $G!"3%?’$, HMXB $N 8D?t!#:#2s G’Dj$7 $?8uJd$O 9u$$It J,$G<($7$F$"$k!#

6 5DO@ HMXBP $N G/ Np $O!" $= $N companion star $N Bg <A NL @1 $N G/ Np $+ $i � 10 7 G/ $H 9M $( $i $l $F $$ $k!# $D $^ $j!" :# 2s $N SMC $K HMXBP $,B? $$$H $$$& 7k2L $O!" 10 7 G/ A0$K SMC $G3h H/$J @17A @.$, $"$C$? $3$H $r<( :6$7$F $$$k $N$G $" $k!#<B :]!" 0l $D$N M} O@ 7W;; $K $h $k$H!" N> %^%< %i %s 1@$O � 2 � 10 8 G/ A0 $K6a @\ Aj 8_:n MQ $r5/ $3 $7 $?$H $$ $& 2r$b B8 :_ $7 $F $$ $k [ 39 ] !# $3 $N @\ 6a $r 7@ 5! $K $7 $F!" >. $5 $$ J} $N SMC $G $O 8= :_ $^ $G @1 7A @. $, 3h H/ $K 9T $J $o $l $F $$ $k $H 9M $( $k $N $O $4 $/ <+ A3 $N $3 $H $G $" $k $,!" #X @~ 4Q B, $G $O $= $N $& $A 10 7 G/ A0 $H $$ $& ;~ 4V $N @1 7A @. $N >Z 5r $r Ja $i $( $k $3 $H $,=PMh$?$H$$$($k!# $^$?!"2f!9$N6d2O7O$K$O HMXB $HF1DxEY$N?t$N LMXB $,8+$D$+$C$F$$$k$N$KBP$7!" SMC $G$OL$$@ 1 $D$b LMXB $, 8+ $D $+$C $F $$ $J $$ $H $$ $& $N $b 6= L# ?< $$ ;v <B $G $" $k!# $3 $l $r I> 2A $9 $k $K $O!" HMXB $H LMXB $N @8 @. %7 %J %j %* $r 9M $( $k I, MW $, $" $m $&!# HMXB $N @8 @. %7 %J %j %* $O!" Bg <A NL @1 $H Bg <A NL @1 $N O" @1 7O $N $& $A JR J} $, D6 ?7 @1 Gz H/ $r 5/ $3 $7 $F!" =P Mh $? Cf @- ;R @1 $H ;D$C $? Bg <A NL @1 $, binary $r J]$C $F =P Mh $k $H 8@ $o $l $F $$ $k!# 0l J} LMXB $O!" C1 FH $G =P Mh $? Cf @- ;R @1 $, >. <A NL @1 $K %-%c %W %A%c!< $5 $l $F =P Mh $k $H 9M $( $i $l $F $$ $k!# $D $^ $j!" HMXB $O Cf @- ;R @1 CB @8 8e Hf 3S E* Aa $/ 7A @. $5 $l $k $N $K BP $7!" LMXB $N @8 @. $K $O $$ $/ $i $+ $N %? %$ %‘ %i %0 $, B8 :_ $7 $F $$ $k $N $G $" $k!# 0J >e $r F’ $^ $( $k $H!" SMC $G LMXB $, H/ 8+ $5 $l $J $$ $H $$ $& ;v <B $O!" SMC $N @1 7A @. $O $^ $@ LMXB $r :n $k $^ $G $K $O ;j$C $F $$ $J $$!" B( $A!" SMC $O $^ $@ @1 7A @. $N ?7 $7 $$ <c $$ 6d 2O $G $" $k!" $H $$ $& $U $& $K 2r <a $9 $k $3 $H $b =P Mh $k $N $G $" $k!# $3 $N ?d Dj $r 3N $+ $a $k $? $a $K $O!" 8w 3X 4Q B, $K $h $j %^ %< %i %s 1@ Cf $N @1 CD $N G/ Np $, $I $N $h $& $K $J$C $F$$$k$+$rD4$Y$kI,MW$,$"$m$&!# 7 7kO@!":#8e 2f!9$O!"!V$"$9$+!W$N%G!<%?$rMQ$$$F LMC !" SMC $N#X@~8;$r7OE}E*$K2r@O$7!"$=$l$i$N<oB2J,N‘$, Hard- ness Ratio $H $$ $& %Q %i %a!< %? $G L@ 3N $K 9T $J $( $k $3 $H $r L@ $i $+ $K $7 $?!# $5 $i $K SMC $N FC <l $J 8D ?t L) EY $N J, I[ $+ $i!" 10 7 G/A00J9_$N3hH/$J@17A@.$N>Z5r$rJa$i$($?!# $7$+$7 5 >O$G$b=R$Y$?$h$&$K!"!V$"$9$+!W$N4QB,?t$O$^$@==J,$G$O$J$/!"%^%<%i%s1@A4BN$rJ$$&$^$G$K$O;j$C $F $$$J $$!# 2f!9$O 1999 G/Cf $K !V$"$9 $+!W$K $h $kDI 4Q B,$r!" LMC $KBP $7 400ksec !" SMC $KBP $7 200ksec 9T $J $& M= Dj $G $" $k ( ?^ 5) !# $3 $l $K$h $j $5 $i $K #X @~ 8; $N %5 %s %W %k $O A}$(!" HR $K $h $k J, N‘ K! $O$h $j 3N 8G $? $k $b $N $K $J $k$@$m$&!# ?^ 5: !V$"$9$+!W $K$h$kBg >.%^%< %i%s1@$N 4QB,7W 2h : 4]$G <($7$? $H$3$m$r 1999 G/ Cf$K4Q B,$9$kM= Dj$G $"$k ;29MJ88% [1] Luc k e, R. et al. Astr ophys. J. 206, L25 (1976). [2] Bildsten, L. et al. Astr ophys. J. Suppl. 113, 367 (1997).

[3] Hughes, J. Astr ophys. J. 427, L25 (1994). [4] Israel, G. L. et al. Astr ophys. J. 484, L141 (1997). [5] Corb et, R., Marshall, F. E., Ozaki, M. & Ueda, Y. IA U Cir c. No. 6803 (1997). [6] Lo c hner, L. C. IA U Cir c. No. 6858 (1998). [7] Buc kley , D. A. et al. IA U Cir c. No. 6789 (1997). [8] Co wley , A. P . et al. Publ. Astr on. So c. Paci�c 109, 21 (1997). [9] Marshall, F. E. & Lo c hner, J. C.; San tangelo, A. et al. IA U Cir c. No. 6818 (1998). [10] Israel G. L. et al. IA U Cir c. No. 6999 (1998). [11] Y ok oga w a, J. & Ko y ama, K. IA U Cir c. No. 6835 (1998). [12] Y ok oga w a, J. & Ko y ama, K. IA U Cir c. No. 6853 (1998). [13] Co ok, K. IA U Cir c. No. 6860 (1998). [14] Sc hmidtk e, P . C. & Co wley , A. P . IA U Cir c. No. 6880 (1998). [15] Y ok oga w a, J. & Ko y ama, K. IA U Cir c. No. 7009 (1998). [16] Hughes, J. P . & Smith. R. C. Astr on. J. 107, 1363 (1994). [17] Y e, T. et al. Monthly Notic es R oy. Astr on. So c. 275, 1218 (1995). [18] Y ok oga w a, J. & Ko y ama, K. IA U Cir c. No. 7028 (1998). [19] Imanishi, K., Y ok oga w a, J.,& Ko y ama, K. IA U Cir c. No. 7040 (1998). [20] Chakrabart y , D., Levine, A. M., Clark, G. W. & T ak eshima, T.; Wilson, C. A. & Finger, M. H. IA U Cir c. No. 7048 (1998). [21] Chakrabart y , D. et al. IA U Cir c. No. 7062 (1998). [22] Israel, G. L. et al. IA U Cir c. No. 7101 (1999). [23] Lam b, R. C., Prince, T. A., Macom b, D. J. & Finger, M. H IA U Cir c. No. 7081 (1999). [24] Sew ard, F. D., Harnden, F. R. JR., & Helfand, D. J. Astr ophys. J. 287, L19 (1984). [25] Sc hmidtk e, P . C., Co wley , A. P ., McGrath, T. K. & Anderson, A. L.L Astr ophys. J. 107, 450 (1995). [26] Hab erl, F., Dennerl, K. & Piestc h, W.K Astr on. Astr ophys. 302, L1 (1995). [27] Hab erl, F., Dennerl, K., Piestc h, W. & Reinsc h, K. Astr on. Astr ophys. 318, 490 (1997). [28] Marshall, F. E. et al. Astr ophys. J. 499, L179 (1998). [29] Cusumano, G. et al. Astr on. Astr ophys. 337, 772 (1998). [30] Mathewson, D. S. et al. Astr ophys. J. Suppl. 51, 345 (1983). [31] Mathewson, D. S. et al. Astr ophys. J. Suppl. 55, 189 (1984). [32] Mathewson, D. S. et al. Astr ophys. J. Suppl. 58, 197 (1985). [33] v an P aradijs, J. 1998, Neutron Stars and Blac k Holes in X-Ra y Binaries, in \The Man y F aces of Neutron Stars", eds. R. Bucc heri, J. v an P aradijs, & M. A. Alpar (London: Klu w er Academic Publishers), in press [34] W ang, Q. et al. Astr ophys. J. 374, 475 (1991). [35] W ang, Q. & W u, X. Astr ophys. J. Suppl. 78, 391 (1992). [36] Sc hmidk e, P . C. et al. Publ. Astr on. So c. Paci�c 106, 843 (1994). [37] Sc hmidk e, P . C. et al. astr o-ph/ 9812217(1998). [38] Kahabk a, P . et al. astr o-ph/ 9812143(1998). [39] Sa w a, T., F ujimoto, M., & Kumai, Y. IA U Symp. 190, 166(1998).