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 f����� � P�Qo-���� J���c � ����? � ' ( 
 f�.�������4 � d��#��
#-	D�� a� � � ^�?�1�� Q�c � '�wK��"!�#7:�-%$#� �"& ' � P8Q��)( �+* P�Q � ' ( (the Galactic
center: the GC) f�K�>�a�K-,�. (∼8.5 kpc)


 �/� J��+0�1�2/3 
54 � �	6�a�-�w�/ ��Q"7��8 ��KW>�a�K-,9. 
;:/< ��>=9?�P8Q��%@	60jBA8m�C�P�Q (M31) D�w �+E9F f ∼ 800 kpc
w�D �G��&H' � P�QJ' (JI �LK 100 M�N1ZQ&O' � K9>da*KP,�. 
+:�< � � 
 K ���/Q �SR �7P�QOT;U�� 
 .V� 
 ���N� �VW-N a�C
N e �VX 1�w�,ZY�[ \Eh X �wNf�P#QJ' ( B�] �^65a�f�w /9��1�Q	F 1.1


�t�_9` � 
I �5a�b c ]�^ B;d�� Q9P�Q�' ( D7w 
 ffe�g�{ several×1022 cm−2 � ` �	-����N� �8+
,��EP�Q' ( D�w�]Vho�O6da -�wJ/ � X���ikjJf > 2 µm � < 0.5 nm


Vl � ^ �fm

F 1.1: Extinction (absorption and scattering) cross section by interstellar medium from
infrared (10 µm) to hard X-ray (0.1 nm) band

�	n 
o ,�?�P�Q�' ( B X��qp�+ � f*�E
/r	s�t �vu �	wyx/z Karl Jansky w�DN>�+�m{ fk@o65|�}�B5~o1�? u ��hk� �V��� a � �v�/� �"R 
  �1�?�r�sqp ?�1�+ aV6��5� 1 ���� w�zE{�-��	�o�����/i�Z � ��� 
f��� ��-9�1#+ ([14]) m-X��kB+� [�+ Jansky f"c� z8{ �^� �	d7-7P�Q' ( � LNM0a)19�N� � 6"a7B�p � � 
 p�+�m#G/� 
 6H^�f �	� ( !#*:�[ ) �9i�Z � o ,�? �� ]�w0K7DN>8+�m��� �V�Vi �f� 1vi�jE"�w7P�Q�' ( �� �N-�� Q ^V�f,�� �+� ��i 
 I � � �Nw#fv���
v��� w������f��  (H II !�"	� r�s�t�u�v ����¡�< ��� 4�mo6 e ) -�p � � 
 �o>7?#1
� ( F 1.2)[20] m H II !E"£¢ r�s�tEu�v fv¤�, ( � Myr � � ) ¥ � � t�¦�§ ¥��o-	D	>9+^6



2 � 1 � � �

¢�B�����pP�V��¡o< �E� 4�mN6 e f9z�1��
	 (∼ 1 mG) � ��� ¢������������� � ��� �
B5d���� �fm

F 1.2: VLA 90 cm observation of the GC.

\ � 
 ��&H' � P�Q�' (
� Sgr A∗ ,�. � t �
���
� �kB",	Y�[ �f� � 
 I >7? �
 !�
��6Z¢ 
 I � � Sgr A∗

� �
124 AU(0.6 mpc) ��� 
 2.6×106 M�

� �9�#"%$'&!( �^6Z¢
&*) � � 
,+.-0/ ( 1 1.3) m 632!45� + Q76 & ' ��8#9 $;: 
*<�= �V� �#>�?;@V�����A&� ����BDC# �E5F#G�H.(�Bfm

1 1.3: Sgr A∗ I�JLKNM -�/ S2 O�P�Q ( R ) ¢ Sgr A∗ SUT O;V�W ¢ enclosed mass O,XY
( Z )
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1.2
� � 	
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 � � 	  �
������������� 2 K�� -5/�� O#O � 8#9 $�:�O X ��� � 4 1960 �� � X ��!�"$#�O&%' ��(�)+*-, �/.10�23� 8
9 $�:7O/4�5 �76�8:9<;�=7+&>�? K 4 /A@B9AC�/ED Einstein O� � �GF�-H9<I�J�K 2 9�8*/ diffuseX � [44] OHL+M 4 Ginga N�O �GF B 6.7 keV P�� O/QR �SF
-T9EUWV:9 ) T S �GK 2 / [17]

�
[39]
D

1.2.1 Ginga XZY\[W]_^
6.7 keV O�P�� 4/`Sa � W�bAc:d�e SLTgf�h K 2�Bji�k X ��HA( 23� 8
9Al ::m�n�&EoV�9 `�p (∼ 108 K)

+Hq�r HA(�Bts ��KvuSw @B9�8 B D 8,9Al ::`�p�x
><y+z�O/{G|#HA(
B D X �t}�~�@���� S T |T� � T 2 / x,>Ey+z
O�p�� kT ∼ 10 keV(∼10 8 K)

�+05/T��� E� 4 8
9$� S T�� 20 ��� 8�/ ∼ 300 pc× 150 pc (FWHM) OH����� �H����@j9$8 BSs �� � S��H� ( 1 1.4)
D�K T � }-~�@����!O normalization S T��-� K 2�B Emission measure

(n2
e
V ; ne x5>Ty-z l O �E�:� � � V ��x�>&y-z#OvM-� ) � ∼ 1× 1059 cm−3

� s�� T Oj� � ST `+p�x,>Ey+z*Oj �¡7¢A� ∼ 104M�

��0 ��£ E+¤�¥T��¦-§'O� +¢A� Ethermal ' 1053−54 erg���©¨Sª B«s � ��¬ T S �� �:� D sH�S�H®$¯$O�°${ 100−1000 ± � OE² f ¤t¥7��¦�§�+³ �$´ D s�O/®�`+p�x�µ<y�z$�/¶�·�¸ ;�¹��/º�»¼K �:½ �<¾�¿ , � (109 year)
FA2&� �´�S �HÀA87¹ #AE�Á7c+Â�}�Ã�§<� tdyn = l/cs ∼ (140 pc / 1600 km s−1) ∼ 105 year H7¸���/Ä�Å�@j9�@<0�ÆÇD�È«0�2 � 10 É:� O �S� ®�¯�O 100−1000 ± � O+¤�¥E�W¦:§ � ¶�·lEÊ �HË�Ì¼K � �E�+� �: ´ D

Í
1.4: 6.7 keV line intensity distribution near the Galactic center
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1.2.2 ASCA XZY\[W]_^

90 �$ �TÌ 23� 2−10 keV O�� X ����n�H U O���	 ��
 � � K��� @ ����� O X �t!"�N�O � ³7ª S�� �GF � 9 ¶�· lTÊ m�n�O/� � ��� �� � � [18]
D
∼150 eV(@6 keV) � 8Æ

SIS O/` 8 ¤$¥E�W¦�§ � ²�� �GF � 9 b�P��W� 6.4 keV
�

6.7 keV
�

6.97 keV O 3 � �/�
W K � � (

Í
1.5)
D

Í
1.5: ASCA

�GF � 9�� T � � ¶�· l<Ê x�µ7y�z�O+}+~���� �
� �

2
È �&`Aa � W$b�c�d e SUT�f�h K � ´ i�k X �7H ³ 23� s/� 0 H ItJ�K � 9�8� `�p¼x�µ-y�z!O�!#" O�$#%'&5F*G �  �-� [18]

0 � 5 keV (�)�O�*�¤t¥7��¦:§�+ � �,.-0/ e �21�3$�54 �76te �98 � ,;: Â=<T`«a � W�c�d e P�� S T <&i$k X � � Q R K� � D s�� T <�!#"�� kT ∼ 10 keV <&`�p�x�µ7y�z � ��>?< kT ∼ 1 keV(∼ 107 K) @��
<tx�µ<y�zBA � <�!�"DC I$J @ � D@ S @ � 6.7 keV P�� � σ ∼ 70 eV @��?<�E � 2 CGF � 9$8 ´ s � 7H S T `«a � W�<b�P���<I�JW��®�`�p�x+µ<y�z2K�� MLON$�QPQR��GF ´«� ª ´TS ��UWV T � � [35]

�
[36]
D

s/�t�0X=Y�� �Z�0 � ´G[ </b�\ � � l k�] 3 �_^�` @ ��a � l k�] 39bdc �:� Cfe 8E�s/� � 6.9 keV P��DC f�h ª ´ � � ª ´ � <QK ³ ´ DWK;c/�T�:� C 1
È«0 �T�7� b#\ � �l k2] 3 �g^2` @ ����� Cfe V�h 6.7 keV P��iC f�h ª ´ D�N$�2PQR <�j2kWl � �W�/b�\� � l k�] 3 <0m#n ��o p2q � � ∼ 5000 km/s K � �«� �Tr�C�L� ´ D s��G�=sDt ÆuH

6.7 keV P�v?<�E � 2 σ ∼ 60 eV
�0p k ª ´ D s�< S �/®�`�p�x�µ<y�z �0ptª ´0w ¹S jx K ³ 23� � " 0 K1s���CTy#% ª ´ ��z9&|{#}�� �8�D

6.4 keV b�P2vA� l k:b bDc < Kα PuvWK ³¼23� b � `Ga ��~ c-d1e � @v91@fb !Q" @��+8 `�p�x�µEy�z bDc < f�h\� �0� V �DL 8<D P�v w ��< ���<�+� � � ¶:· �2� C©¶�· lÊ ��p @ (�) p2�1�H��� @j9$8 ´ 6.7 keV P#v � � p#� & �&� 6.4 keV P#v�� ���#� < ����GF?L�p k @B9$8 ´ s � C I @ � (
Í

1.6)
D i �H���r����2� Sgr B2 <��#� � � Radio

Arc m�n � Sgr A complex � < �S� ��� ª ´ ”50 km/s cloud” �T� h � ´ ` � � ���#� <
��� �G�#�A� w 8'� §=� � | c � ´ s�</�#� bic 6.4 keV b�P�vW� �E�2�;b.c < X v;K �
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h K � � ¾ � 8E���#� l bMc <�� 
 X v'K ³ ´A��� z K � ´ D

Í
1.6: ASCA

�SF ´ ¶�· lEÊ m�n 6.4 keV b�P�v�z��Ex
��a � Sgr B2

�:�Q��6�F
	 ¶:· l&Ê � p @©9 Sgr B2
�-�Q� � p���� �u� @©9�8 ´ Sgr C���2� < X v«}:~'� �3�S� w 8 6.4 keV <�� 
 X v ���@B9 7.1 keV </b?<
����� � $��K � � (

Í
1.7 � Í 1.8)

D c���§��B²���</��� bDc � X v��+µ���E}�< � §��-� � ���<�=<���2� < � �?< � §���� p�@ ¶�· lTÊ� � �-½�� 9$8 ´ s�! � �Wb �7� (
Í

1.7 � Í 1.8)
D
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Í
1.7: ASCA ��� ´ Sgr B2 < 6.4 keV c��:§�� ( � ) !B}:~?��� � ( � )

Í
1.8: ASCA ��� ´ Sgr C < 6.4 keV c �:§ � ( � ) !j}+~�� � � ( � )

s/� c <�� � ��*�p �$��� � ¶$· l<Ê�� � � ³ ´ ¬ ´
	 X v��� ��� ��� � h�� � �� 	���	G´�� !|C������ ����� � � X v j��! � � (X-ray Reflection Nebula: XRN) ! 	Æ ¯!"?<��
 8
# 6 - §
$&% U ��')( [26] � [27] *�+ � K ��¶�·-, Ê�.!/ ��0 �1' c <324 � C � c65 < ��7
298�:�; � C F�< X v#J=03>�?@��8 	 *A� b �CB �
��D�?=0 X v;KE 	GF�H ,�I�J
Sgr A∗(< 1035 ergs s−1) $ � �903K�L ��K�MONP� �!�Q� � X v=j��R � 0�,SI�J !3TSU
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���
( ����U	� ) ��
� 5 ; ���)T Sgr A∗ T K�M N��
� � ��	 ; � !�����; !��P:�$�<��

[18][26][27] *

1.2.3 Chandra ��������
Chandra 0 ∼ 0.5′′ ! 	! #"&'%$'& T�(! ON 1 )�*�+,+�-�;/.10 2,2,3 N54@�76 F�H ,
I98;:=<?> &A@CB 8ED�F NG� @ �IHKJ-� ( ( L 1.9[42]) *

L 1.9: Chandra M)� ; F!H ,GI�N�OQP9R &AS : '�( X T�U,V

" TE.�0S2?2C3 N�W�8 �=X	Y[Z�\�$^] (�_ � Na`%bQc�d�e��f6#gCh-T _ �KM�i 5 ;5X	Y
T�j�k90 10% M�l;m�nE6 90% 0�oME\�$%] (#_ � &qp ; � ZSN�:!:r89M9� ( ([25]) *
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L 1.10: Chandra M�� ; F�H ,GI���	=TE\)$%] (�_ �=T�
�������

� :�M�6 "S'�$/& +���� (1035ergs s−1) �G8Qk9� : ' c���8Q89] ( Sgr A∗ Na`%b c .,0
2C2��f6EHJ9� ( ([5]) * " T X T�U��90�������0 2× 1033 ergs s−1 &1p ;�$A6 Z! � �#"$�% N'&�(��f6 " T*)M�0 X T�U��90 1 × 1035 ergs s−1 M�+ 5 ; ([4]) *,(�T-�,0�.�M=0
Sgr A∗ T X T _ ��/�DP$1032�4-576�8:9!!;qO!��<)T>=?4�T-@!A M1� ;�(qZGN3B �DC�E5 ;3*

L 1.11: Sgr A∗ NGF�H 1′ × 1′ T�I�JLK�8	O X T (0.5−7.0 keV) R?MCOON ( P ) Z 2000 �
10 Q�TO8 RR�SK,OT6 ( U ) V

8TW?6�X?Y:Z & 0
UO� 8\[ST�]T^�N 5 ;*_�`!M�0 5?a c F�H7b I $?& TdcOe ZOfEc
8.5 kpc N'gTh 5 ;>V
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2 X

2.1 X
� � � � �

Suzaku

2.1.1 ���
Suzaku(Astro-E2) (	� 0�
 X�����5+��	�>� 5 ���3T X T���Z	(�� &9p�� 6 2000 � 2
Q M��	� ��!M#" $ f%� Astro-E (	�-T 2 &-/ &9p ;3V 2005 � 7 Q 10 
EM�')(+*-,/.,.
0 �10	2 (KSC) 8;: M-V 3�465,9 � 6 &�/ M1�?]/c-7T�	8 550km( �	�19):�;%8 96 < )
T>=+?@� �KMA�B�G+C�K:ED/��V#FG� �-T �?bE61HZJI,[1T/KAO6LL9 �M;�� �)9N:-T 1/3 H
[ Td��0/;#O P fGc7f $K V $ �E6 South Atlantic Anomaly (SAA) ZJQ�R>DTSAU�_T��V
�#W X & ;%Y�Z>[ \9T^]79> _�8/` acbd�e7 �Ef1S6�?b�6*�)0Bg#h+S?(1Zi� &  ef�� V:(
D :�j#kcl�M�� � 6Gm�nhTS Chandra f7[#M%o a ��0 p�qC;#8 43% Z " D+H [r7 �Jf��
�Q6	] 9! _�8�`	asbt�eF � 6uH	v%w�x &qp SZ#�  My X+� p S>V

L 2.1: Suzaku j%� �
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(	�M ;E6 X T1��Z	()� ASCA j���3cg � :�M���+ ��� � X T����	��
�� (XRT) � 5 Z�6 " j��CX��MN; 4
 j X T CCD KTM�8 (XIS) Z 1

 jA7���� X TG<������ (XRS)
����8�DqcO�TS�V $ �L(#D�M��K�A6�� X T���X (10–600keV) g��10ThuS�� X T,H J��
(HXD) � 1

���� � D,cT�S>V7( D : ] 6
 j#HKJ � & 1 !/je�?hsg#"-� M��	0hTS�(

Z@�qJ�$cS>V
( D;: j  ��6 XRS ; 2005 % 8 Q 8 
76�&�' &qp S�(Ch*),+^`�-G� h a c�.	/�fGc,f$ �/6�(ADA*�@�� 0M>h��1S?(1Z ; &  ef10Ef,]-��V#*�2 & ; XRS M�!��	c	;�36D1f��!V

L 2.2: Suzaku (	��4�� ( P ) W ��5�6 7�D,F ( U )



2.1. X T1��Z?(	� Suzaku 11

2.1.2 X ������� XRT (X-Ray Telescope)

Suzaku
�	�

XRT( � 2.3) ;�� ASCA/XRT g
	��\f^�������� X ����
�� 5
���� f� �	����� XIS g � 0���j (XRT-I) � 4

 � XRS g � 0��-j (XRT-S) � 1
�� S�V �

k"!�f$#�;��&%1!	��'�)(N<�*,+.->D�R (0.5-1.0 / )X ��.0�1��ThuS324!-g y3576 #�8
S:9<;>=&?)@u;
�:A>uj����&;)�cg�� !B1����cg�"
CC?EDF� �HG��I�:J1hSLKIMJpGqcgENO �-h+S�P4QE�<�&R)S�� 6 #>8/S:9��	�)T&DU! 6 #�;
�&V
W>X�Y �Z![V�W)\)]�� �^� f�_
WolterI ` ��a&bdc)egf 2 h�i�j>k 6 #�84_ ( � 2.4) 9

� 2.3: XRT 4)l

m�n)oHp>q m�n rIs
q

tHu>v�w
x y

z.{�|

� 2.4: Wolter I ` X ��1 }>~
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&�&�)�&` X ��
�)~��
� Chandra/HRMA �4P4Q��:;&� c���������I_���� �����! "$#�% i���&^_('.�)*&`�)	*Ii ��+ KFM-,.'(/F8B�U!$8 Q10�2^c43 + 9 XRT �50�� >11
keV ��6 X �784i:9�;�� XMM-Newton < Chandra c-=?>A@�B�C�D c4@��I_
9�E 2.5 �F ���G�H
�)~���@�B�C�Ddc-I���9 6 � 6KJ ��i 4 L e>c-M.N5O�PQ�#:R �TS #�8�_VUW ��X " ' 4 L eV� + �ZY�[Ei:\�] S # 6:^ 8:XH��_Z'(`ba `���c�'.d:#�e$f3_�2�!gX!hi�j Clknm ∼ 20′ − 70′ o S U�!H2�p�qVrI_B8 X s	_.'�t�_vuxwyb� 2 V.1)} c5Q�zZq5{| C}q�~Z��_4����'!h i q5��d����5� 6:^ Q ( E 2.6) X.�����V�(� | '�t�_
9

E 2.5: X s�
	�>~	@B	C�D

E 2.6: wyb���	�&}���� ( � ) 9V��wyb���&}��V� (
j X� )
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Suzaku i�� ASCA /XRT q��������.�����$'��	� S U�9
• ~	C>T�
}q���������^c 5 83_32�uEi��L�� % '�� 2 �����! 5U
• M#"^c O �%$& 5U	'�u[i�K�M4CD.'�� 1.5 �bq�(�)* �U
• { |,+ o c#-/.� �	�&}�� c10�/$ ��_�'�u[i(/3254�6�7�8�9�i���:�; c��<�* 5U
• 
��)~�=C�q>���<?/�1@A8�B)c-GHl�I_C'�uEi&D�E�F,G>` X s�
	�)~��V�:�Ii�t�d
U�����c#� 2 H50�/$JIvf��5K3_ ( E 2.8)

E 2.7: �	�1?	�L@&8>B�q�P�d �5�VwVy.����} cNM�O�iZ��_ ( � ) P��Q�1?	�N@�8�BNRHl ( � ) P

E 2.8: Crab 20′ off-axis �����TS�@A85U ( � ) P	V	W�X��#85V�Y�Z(qC[H_4�$�	S�@A8�U ( �
��?���@�8CB�t]\ :

j X%�%��?%�^@A8CB!�% : � )
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�
2.1: Suzaku u ASCA � XRT

#�% �����
Suzaku XRT-I ASCA XRT���

4 4� }�� Au Au
��" 399mm 345mm
~	C � † 1400 960
{ | C + o 4.75m 3.50m
E* † 19.5 kg 9.8 kg
�$� }�� 0.18-0.60◦ 0.24-0.70◦

h i @1keV/7keV 19′/19′ 24′/16′

@B�CD †@1.5keV/7keV 450cm2/250cm2 300cm2/150cm2

��;L�� % (HPD) 2.0′ 3.5′

†: 1
�	� U]\

XRT � | _ q�
	��_�A;�L���c j�� kbm����&"Z��� � i �  �U���� (Point Spread Func-
tion :PSF) c5E 2.9 q�Il�&P HPD(Half Power Diameter) u�����*�� 50% '�� ^ S�� [��
�3e��:��"Ii�t \ X� "	#% c � �������$� �!��i�t � P

E 2.9:
| _ (MCG 6−30 − 15) ��S�@�8>U ( � ) u PSF( � )

X s�_.'(h ivj � k mKz S�� q#" d�� XRT �5@�B$C�D}��M $K� � P�h i�j � knmTz S
U%$'&Zk m �>} � S U X sb�:�)}5�.')( �&K�U W iZt � P ':�5B+*}�Q'lu�,	-/.�0�4213 .CZ40 (vignetting) u5�6 P�E 2.10 q XRT � vignetting 7�s8,-Il��P
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E 2.10: 1.5 keV X 4.5 keV X 8.0 keV q���� � vignetting 7�s

2.1.3 X � CCD ���	� XIS (X-ray Imaging Spectrometer)

Suzaku � 4
� � X s CCD �C@�
 (X-ray Imaging Spectrometer: XIS) ,�H! ���K �

( E 2.11) P

E 2.11: XIS R&l

X s CCD q X s$���.'!� }l� � ugX��������V������� � S X X s���2>4�6�7�8�q����
 �U � ������'���
�� � P3'������ ,�������q! W X���� � q!" � � � ��#�$&% u� -��'(  X:�H} X s���2>4<6Q7 8+,*) W � '$u '��.� � ( E 2.12) P ^ U5X,+Vh�� q��$�VX X s
��� � �.-b��K�U W X ���./10bq,K + X s.'�2�~  5U�k u^K �g�&}'$�& u32V~5476 �8)W � '$u '��v� � P F CCD �5@�
���9 S�:(S 1024×1024 /�0Zk m-�]\ X7; J � 18′× 18′

�5h i ,-3�d��>K � P
4
� � CCD ��@�
V� �.<�X XIS1 =7��>�C�?�@�AB�lt \ X,C \ED 3

��F � C1?�@�A5��t� PG>�C1?�@ u F�� C�?�@�A ( E 2.12) u F�H 9 ( ���BI1J,K�K ) k�m X s ,4��@ �!L � B
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S5� ��
��,�}qC[ � ���BI7J,K	��^M32>4�6	7�8^9B���������BI��3K�I�
G������I ���>K
����32>4<6Q7�8 (>4 keV) 9B� F ��������I ��� ?�@�A [Q\�� � P XIS1

F���� ?�@�A��
2>4�6Q7 8! �"�#�I%$�&!'  C$(
�'*),+�� Chandra - XMM-Newton .�/�021�)���> � ?
@7A CCD [/\ 254�6�7A83 �"�#5I/[<K P

4
2.12:

��� ?�@�A X 5 CCD .3[ � X 5 D!�6�37�8

;�9 CCD :%;�
��%< � ASCA/SIS .�=%>@?BABDC[��*JDC�EGF I�H,IKJL)�M��ON(
DP�#
��Q*M F!R�S,T .�U3VWQXMBY[Z3\

• �����B] I 30µm ^2J 70µm .!_�H`Q!�����
@�baBcDd�e�fhg (≥7keV) i&D!���!�
�5I�j 2 k6U3VWQ3��\

• l�m�n�oqp −60◦ ^rJ −90◦ .sA,t�Z�u%��.wv�Nyx�z@{qph|�}b.h~bI�
@zG���������
� (CTI) p�����1�L,�D\

• SIS iD�q.@�D�q.�J,�@���2�*V�t!� D!�7@�5B���q.[v�ZhP	#��B�6.3���[�bZ��	7D
���W��Q*M@
����	V��	��5�� (55Fe) pX�q�BZ (Segment A � D D!V[�w. ?�@�1!)	M
Y�Z ) 
w+G��z@���	�� �¡qp�¢bIGM	Y�M�
�£�¤ T .3zG�qp¥�	�%�,ZBu%�¥ib¦G§D¨s©�ª
CTI p�«�¬,3�bZ�
��*Y,�@�3���,®%¯,1!)��D\

• SIS i%°w;�«O±Xf3²,³wª���D
K´@fwµ	¶6·Xf�¨[;�«W±�f�p*¸	¹�©q.!º,»qu���®[�!¼
¯�^,���D\w½[u�i XIS iw°�¾� b¯�;D«O±¥f%p*º��%´�f�µ�¿,ÀsÁDÂ%fÄÃÆÅ�Ç,À�µGª�C
E�p¥È,Y�
3ÉGÊ�)%¯6Ëh.wvDZXÌ�Í�Î�ª%´Df%µb·ÐÏGdwª�Ñ�l�.!�@Ò[ibÓ@Z%vwÔ*.,Qh��\
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• SIS iw° 4 ��ªs¹	¡rp����7LBM 1 ���	�bf	.6Q3�	�	�
��qÓ�
	®Bi�ÓsMKQ@+GY���
V6ª������,®���9hMBY��D\ XIS ° 1 �����,f 1 ¹	¡,i����213)bZ�ªGiKu�ª,v,ÔX¯��
Ó�
�°�����Q!¯�Y (

4
2.13) \

4
2.13: XIS ª� "!�#�Q%$'&�(B¨@\

XIS °�)�*G56.wv@ZX��+�5����,i��q�XV6t,��[^2J.-0/�.�P�#w®%1	��2,Z!\�1	�bª��3�¨
&�4�f�d,°65qv�½�798�:�i�<%Z�\�;�i0<hz����	�>=�? (Charge Transfer Efficiency:CTE)
ª�@B��®�<��BA'<DC>E,®G|qÓ�Y@\ CCD ª	<BZGF�µ%��dBi���9��Dz���°� H!�#�Q�I�+�i�JK A!¯ONXª"F�µL��d6.Dz��rp*�B�B2�Z ( µ�Å�ÀDµ ) \�Q*^�QDM�N�O�.bu�ª3�B��°�P�Qbi[°
¯SR 1 TD���U2,ZV��W%.h�WQ�X	»Gz��qp�Y�Ôy\ 1 TD���U2,Z���W�Z�Y ÔÆz���ª�[��2p!zG�
������=�? (Charge Transfer Inefficiency:CTI) A�\�] 1 \D���UT�7[®L^,Y�_�Ë@u�`LabZ!z
�[®�^bY	ª�i% "!�#�QLIs^�J.bdc3^[Z�_6Ëfe�g�ª�;h[aBcDd�eGf	°V!�^��hV>ijR ¯%Z ( k
2.14) \�u	aw° CTE ®�lw^�a�m�n��G2,Zwu�A¥®�i�ÓGZ3\qQX^qQoM�zG�w®6u`La6p���ZGª�°q ?�r�s�¯%ªGi'M��B�BTL70Z�t2�sMb§V3u��®6vjR ¯wZ ( awc�d�e�f%l>w�x,®L@B�G2�Z ) u
A�°�n	�wi�ÓD¯�Y@\

1 CTI= 1−CTE
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k 2.14: z������	��=�?

2.1.4 
 X ������ HXD (Hard X-ray Detector)

HXD (Hard X-ray Detector) ( k 2.15) °%M	����������¶��&�36À������B$H� �`·hf[
p�!	" A$#&%('�) Z Si PIN ¶���ÃL´'3+*wf,�p&-H!����.0/[uGA�i'M X g21�+	3rp5476
¯�6s�H3�8GfBÇU�:9<;(=?> A@#&% 10−600keV A�62ÔBA�C�D@E X g>�>�Kp�ÈÄÔGF�HB|bª!�I °M$J�i�KOÀDµ�9	§7L��M,Lp�N	OU20/wuUA�iLr7Pbª$6�Q%¯7/	)G* X g	R�S�v(TVU06W;
=YX�Z\[�]^#�%�67/5_7`�a�/YF
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k 2.15: HXD Î��

Well ���������
	��
���B�������Q )�ª X g�° 4×4 ª�� Ã�±GÀDµ%&��0Z��	S '�a�� 16 ���KÀqÃ ª Well ;

=5> Z��(T ;(=�' a /YF 1 "bª Well ;(=5>�°������ 4.63kg `LM 4.6 ◦ ×4.6◦(FWHM) ª�� ["! Ô F
Well ;(=?>�° BGO ���UZ���# %�$>+�g&%�'%()(�*�$�+�, , '�a�%26�%LM.-0/ BGO �

�21436587:9 A 4 lV[;/=<�> [�<@?:A�B�6W�+�C97Q )ED�/5F �+�;/�F�aHG%aI/�J"Z�1 2mmK /2L.M�NHO PIN P��Q5SRL3+*)+,�A 5mm
K / GSO � �)LTO5�VU"+)W�X=YHZ"Z��[D)#

%�\ T^]�_2`�` 10–60keV / X gM[ ; = #a]�_�`M[@b�r;c0/H��d@DWU�eHf4,
g�+ X g&1
GSO ZT�(T ; =�'�a�/ F[h�i �$��90Z�1�P;jlk[OCNmM 8�+�W0X�n2o '�p	%�\ Trq;eIf�,
g�++`�/��  1 0.56◦ ×0.56◦(FWHM) s�t )up�%�67/ Fv Y[/�w�x
s��0TVKzy:'@9�{�L�O�, ( |�Ol�0}�]�~2�4��� ) �C�  �� QM)@/ X }[1 BGO
s)��#W%����������$P\'�pC] PIN ] GSO /WKVy='�9�{7L�O ,�1:�2�[s�q��uD�/YF

Anti �����)���m	��
Anti ;(=5>[1l��� 2.6cm

K / BGO ����L)O@��Ua+HW)�0P��.5��H��+�*�[&-T���H����i�m�0� `C] Well
�m�0� /I%H'��;(�*�L�+�,¡ ���¢�£ 20 ���&y.5rXC¤�¥5[=¦2§�`I¨)©0ª 1

���
y�5«/?]���>�¬[1 1200 cm2 s):Dz¥^] 1 MeV `� 600 cm2 `�a2©�ª;-0/�i�® Anti
�

��� 1�����sl¯�pHi�|�Ol�0}2°T+C±²5 �[��� �@D�¥^] ∼5◦ /�³�´�µ4°T+C±²5·¶[/ 1 ¸�¹)/º�»&¼a½�¾ µ�¿C©�ªIhCi�5À{IO�Á�Â2OÃ5ÅÄCÆ[/�Ç��TW�+
�C¢"£
ÉÈ�ÊIµ�¿C©�X=]0ËIÌ�ÍCÎÏ /�$�Ð�}ms�Ñ�´ ¼lÒ ?Ii�®0���
s0°Vy='�Ó�{)Ô�O. rX=Õ;¨Cª
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2.2 X
� 	 
 � �

Chandra

2.2.1 ��
Chandra(Chandra X-ray observatory; CXO) 1 Einstein s�������� NASA / X }IÄ��

���)µ��Q¥^] 1999 � 7 � 23 �S]�������Õ�´ 138800 km ] ������Õ�´ 10100 km /"!$#&%' s)(+*@Y-, Ï pHi=ªHF�/ 63.5 .�/.�l¨.d�% ' ¤�0
/�i�® 48 .�/ v Y[/:B1.�/324��5�6
X 7�8�µ1�Q¥^]45�6����V 9�¨4ª Chandra / � 5 ¼;: 2.16 s�<�c�ª
Chandra =0] X }�>��4? (HRMA) ] 2 ?�@BA�� C �
��� (ACIS, HRC) \D93E 2 F-@ X }
Ó[UHG4�1I�O�Ó (HETG/LETG) Î Ï w�JLKlpT©�ª 0.1−10 keV @Ce�f3M�gNG�O�P)µ��2¨ �� Ñ�´��@eHfQM
g GSR�T�8 ¼�ÒVU @�sBWYX�£�][Z�p[h=µ�@ X }HÄ��4�����]\1^ Chandra

XN_ `ba�sl¯)p�£I¨H©��c=�d4@"e�®�£=Õ;¨Nf�/;R�T�8�µ1�I©�ª 0.5 g�h �@¨.d]f�/;R�T�8
=�]iZ@p;h=µ1@ X }IÄ������ �j\1^. 1–2 k v Y�¯�p�£2¨�©:ª

:
2.16: Chandra

� 5
v Z�]�l1G�m&T4nTµCÊ�¨2i HRMA � ACIS s U ¨�£;o�^�©0ª
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2.2.2 X ������� HRMA (High Resolution Mirror Assembly)

HRMA(High Resolution Mirror Assembly) @��45 ¼B: 2.17 s�<	��ª HRMA =�
�C±��
K�p	�)?�
���bG=���;G���� G���
�°zy���M�
���� /

� �! #"%$'&(
*) » / + »!, ".-NG1m/
0�132 ��465�7�°bG�
 0�132 ��8:9)Ç�;bm<
%=�´�>@? @���®�@*AbG6 aÔ�Â6�'B#Caµ%D�JLK1 ©:ª
? ='E%F�G:H4C (paraboloid)- E*F:IKJSC (hyperboloid)

¼ FT�:�H����� Wolter-1 L ¼ 4 F
��±M� K 1 �T3@CµN
@O�P =�Q 1000 kg 
�R6S:T��D@�?-@	UWV-= 1.2 m µ1�2©:ª�A��@X�Y
= 10 m ª�Z ¢l¨ X [\�]K^ U ¨�£1= B. Aschenbach(1985)

¼._�` ª$Z3@ 8
U @"?-=%
!abNc @*d ¼'e "@Á)Ô c ^�9@f�£ , GC�YI�$�Ó)¢l£3g Ï 1 £�¨)©:ª

:
2.17: HRMA @�D�h

On-axis( 9�iKj3k ) ^Nl	m�© HRMA @�n@o�C�¬ ¼B: 2.18 ^�<	�=ª 0.1-2 keV @�p�q��3Mr Gs�;µ�=�Q 800cm2 
 2keV t�u;µ�=6l:l 9Qd 300cm2 v ´)µ�q��;M r G'w=ÕyxzB�©�^�¢
�6w�f�£%{}|6^�n�o�C�¬ =�~:����
 10 keV t�uTµ�Ñ�´�w	�:��B�x�B	���
2 keV � �D@%���:�-= e "@Á)Ô c @ M-edge µ1����
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:
2.18: On-Axis ^'l�m�� HRMA @�n�o�C��

HRMA @ vignetting function l-9;E PSF(Point Spread Function)
¼B:

?? ^"< �%�
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2.2.3 X � CCD ����� ACIS (Advanced CCD Imaging Spectrom-

eter)

Pennsylvania State University � MIT Center for Space Research ^Y9�f��	��
iK 1 �
ACIS (Advanced CCD Imaging Spectrometer) (

:
2.19 2 ) = ACIS-I, ACIS-S @ 2

U @
CCD array �� D�JLK 1 ����� e ��� � l-9BE��	���48�� d 1��31 : 2.19 l 9BE�� 2.2.3
^"<��3�
ACIS-I = 2×2 @��	���! ^#"�$+K 1 ��)4C `�% L (FI) @ CCD array &('*)Y@��!+:^�,.-
 1 ���3R��6
 ACIS-S = FI CCD ×4 �0/4C `!% L (BI) @ CCD ×2 @�132 6

U @ chip �
R!4�^#"	$ ��� array &6587(
9'�)3,�^�W;:%
 grating readout ,����<��,;-= 1 ���*>�?
�<@�A�&9B*C ���6q���D rFE R4T�GIH FI ^�\�^ BI w9J3K�L 1 �M-	���6N6� BI H FI OI7P pKq	��D r!E ��NQ&QR�S=�UT�V@�
Chandra H'
�W ^9X6Y w B6-3Z[7 
�\.]=^	_!`a:Mb dithering ��c B�f(��-K�3��d 1 H
(1)ACIS CCD >a?��F^ gap ^�egf6�#h�i ^ P exposure �#j.:	�6�*+*
6k �<� (2)CCD ^lnm a9oFDFpa^�qsrMtgu#r6^�vI-;�'B.N�w.x�+9y�&.5���

z
2.19: ACIS Focal plane ^�T�\

2 http://acis.mit.edu/acis/syseng/pict gallery/pictures.html
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S0 S1 S2 S3 S4 S5

w168c4r w140c4r w182c4r w134c4r w457c4 w201c3r

I0 I1

I2 I3 }

} ACIS-S

x

18 pixels = 8".8

22 pixels
  = 11"

~22 pixels ~11" not

0 1

2 3

4 5 6 7 8 9

constant with Z

Top

Bottom

330 pixels = 163"

w203c4r w193c2

w215c2rw158c4r

co
lu

m
n

CCD Key Node
Definitions

Row/Column
Definition

Coordinate
Orientations

on
e

tw
o

th
re

e

(aimpoint on S3 = (235, 497))

no
de

 z
er

o

row. .

+

ACIS FLIGHT FOCAL PLANE

(aimpoint on I3 = (949, 978))

ACIS-I

Frame Store

Pixel (0,0)

Image Region

BI chip indicator

+Z

Pointing

Coordinates

+Y

Offset

TargetY∆+

Z∆+

Coordinates
+Z

-Z

Sim Motion

z
2.20: ACIS Focal plane ^�
:h

CCD �� E�� ?�� 1024 × 1024m a(o!D�� e�� 24 µm (0.492 arcsec)
array � e�� (ACIS-I) 16.9 × 16.9 arcmin2

array � e�� (ACIS-S) 8.3 × 50.6 arcmin2

CTI ∼2×104 (FI), ∼1×105 (BI)
Normal frame time 3.2 sec (full time)��� Z�� (0.4-6.0 keV) 4×10−15 ergs cm2 s−1 in 104 sec

� 2.2: ACIS ^��3���9�	G

• �6_��	 	G
On-Axis ^'l	m��!�6_��� �GaH CCD ^ m a�oFD�� e�� (∼0.492 arcsec) ^�O6f���"
Z$#&%����')(+*&, �� ^!-/. � y#k�^!-0.�1�243 N5%��7698 X :�;�<�D�= E (encircled energy)
^0>�18��� �(x�?	@��	� z 2.21 2/A�w/B�6 % X :�^ 90% ^�;+<9D�= E �53DC�-�.
H 1.49keV &�E 4

m�F o!D (2 arcsec) y 6.4keV &.H&E 5
m�F o!D (2.5 arcsec) 25G�H

wJI!B
Off-Axis 2�KLI�25MON��Qy HRMA PSF ^&P�Q+R�L�S�2�KLN��UTVI!B Off-Axis Angle
� PSF ��^�W�X=�YAUZ�xM^�R z 2.22 &.5�I�B
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z
2.21: -�. ��k*^�-�. 2 ��� I encircled energy ��^�W�X� E�� H '�( PG 1634-706 ��,�-3x��
	��
����gq E���� u02�Oa7�� x P ^9B

z
2.22: 6 % X : (1.49 keV) 2���wJI ACIS-I ^ PSF -�.�� Off-Axis Angle ��^)W9X



26 � 2 � X :������	�

• ;L<�D�= E �� 	G
ACIS CCD ^�;�<9DD= E �� �G (FWHM) ^�;�<9DD= E���� ��� z 2.23 2&A.w9B6x� Z*dMd)2�A Z�x	^MH/�����=f��
	��a^������� & ���7%;x�� &�5LI�d���2����+B
��f���	��My � 	���2 ��� w I radiation belt �4����R� �!�w I�"D2�#�$&%�' ( ( ;
<9DD= E&) ' ) 2�O)I�*,+-��. � x	x�+�y FI CCD ^�;�<9DD= E �� 	GaH�/�0 Z�x0Bz

?? 2�A�wgO�152�y BI CCD H�243 � Z65F^�7,8�2�O�N:99�� 	GIH�;<�>=-?A@CBD�
K�-&E�FHG�y FI CCD H�2I3 � ZJ5�KL�NM T42�K�%PO�K�IQ;R? �	 	G�R6/�0UZS9�T
I�dH�VR9��K I�B

z
2.23: ACIS ;�<9D$= E �	 	GI^/6,UJ;�<9D$= E�����V ( ����,� )
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3 Suzaku
� � � �

3.1 � � � � � 	 
 � �  � � � �
Suzaku 2���I Sgr A �Y3 C���� *�,����������� PV phase 2 � T,9"!$# 4 %'&�B�%( B*)�+
� 3.1 25A-,9B/. � ,10�9 �2�3� 2 � TQ9 XIS

 F14$5 �-6�?'7�8:9  /; 8=<=>@?
; �BA 5DC 7E8F9  3×3 G (  5×5 G=&�B�% ( B elevation angle1 R 5◦ HEI �@J$K"L�M
SAA(§2.1 N-O )  �! * � �'P� �!�� 256 Q KE� � 8 �  H/I �SR�T G@U T,9�T	K,T)B

Target name Seq. No. Pointing direction Observation Start Effective Exposure
α(J2000) δ(J2000) FI(ks) BI(ks)

GC SRC1 100027010 17h46m03s −28◦55′32′′ 2005-09-23 07:07:00 48.6 48.3
GC SRC2 100027020 17h45m13s −29◦10′16′′ 2005-09-24 14:16:00 40.0 46.6
GC SRC2 100037010 17h45m13s −29◦10′16′′ 2005-09-29 04:25:00 47.6 47.7
GC SRC1 100037040 17h46m03s −28◦55′32′′ 2005-09-30 07:41:00 47.1 47.1

V
3.1: Suzaku 2���IW�3� */,B�����YX�Z

�3� *0,Y�3�[ XIS
�S\3]3^�_ 2 B ( N:9"` T ��a T�b�:-�2c�U ZS9HT�I � G XIS

^d 2�B ( N�9�;�<e>D=@8@f�gh6 � �  ���jik8 � � 6J�k& 1'.H�7R�GBl�I&BB. � (�m 2�Gn ? CCD � ACTY F�o ( $,# ��pYq FEo : r 2.14 N3O ) 2 4 s	>UZ ( B ACTY
� ��R=tDu

T�;�?v?:2 3 � Z65922w4T�Bh.*xL� 4 % �2�3�B ��y���	�K �2z'xE{�x=? 75,76,81,82 | �} &CB3x ( B6�[y��R	e~ � G$��I0R=?-r 3.1
} A/,���1 } ,�G } 2I3 � Z65�K � M T<�=.� ;�?�bY� ���S� ��R I R�N�9�T�I��Bo@��� ��x�� (4 % �2�3�B ,@0�9 ACT �1�Y��G'�� 9/�/� ) �

1 ���2�=���*�������Y�¡ �¢S£�¤*¥§¦�¨§©§ª
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r 3.1: 4 � �'��� }���� � He-like S Kα b�� ( � ) � He-like Fe Kα( 	 ) b3� ������
 �
CTI

� (Ym }
ACTY �� l:T������@gj6 �e����� >��18@������� } I � ��!�"��S�

#�$[�
0
 

0< ACTY <255 ? 1
 

256< ACTY <511 ? 2
 

512< ACTY <767 ? 3
 

768< ACTY <1023
�k�1�h�&%(') �3�W�@. � �Dl  2 � )+* 0 (-,�. p@q�/10�2 (Charge

Transfer Inefficiency: CTI)
} �1��3 �) �$�S� . �S��� }1��� �54/876  �/�8 } �$#/��-" ��) . � 4-8�6-9;:=< } CTI >@? m �-.���� ) l"� � p@q %BA }DC�E � ! ��� >F�=8� I ���E.(��>HGJI � !=? CTI >-? m ? .2x >&KJL � ( 2 �1M�N;>er 3.2

}+O ,e� CTI K
L�P } �(� (+Q %SR � l  �RUT u x@? CTI KJL  �U� ��z-VJW � ( .7�k��s�9��S�hG ( ?. �@Jh�B
� XIS team 9X:ZY�[ u'x�!("�� 
 �]\ M$M t u�"��7��^�_�6`a�b 6 C )��� ( �

r 3.2: CTI KUL]> � ( ��� � He-like S Kα b�� ( � ) � He-like Fe Kα( 	 ) bY� ���e��
 �
c } �7� >��Y8Ua�dE8=> �Be�f � R�g�h�i@j iW87`]k"6�>2&l� ( � XIS

)� �m�n(o �
p ��q CCD

}
4 � n �/�r\ ?jz�x�{"x1sUt } gJh�iDj ik8�`]k"61>*&vu �w� �@m n�o �

2 x�£=yZze£|{~}D���|�~�S£����D���=�-���~� �����S£|���+�~�D�W� ¨��-x*�|�����U�����&� �
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p 9r: mSn�o u�x��59 ) q CCD 
 Segment 0−3 � 4 ����	� } s � :�xh��� Segment 0

 < ACTX <255 ? Segment 1 
 256< ACTX <511 ? Segment 2 
 512< ACTX <767 ?
Segment 3 
 768< ACTX <1023

} f	��� � ( r 2.13) �����	���������� He-like S Kαb3� � He-like Fe Kα b3��� �'��
 >'r 3.3
}-O � �

r 3.3: r 3.2 ������3 �7> ACTX !�o } l��#"�3 ���
XIS2( $ ) ��f$g����&% } S Kα � �7��' �)( ) �Dl+* n x�!�"��-,7�W�=s�9B�e�hz�,)/."n10

XIS2 � Segment 3
} �2"(�5!���3�L3�24 (55Fe) � Mn Kα � Kβ �15-�r>76F"

! (§2.1.3 8�9 ) :<;���>>=+?�""� c } XIS2 � Segment 3
}���� � He-like S Kα 53�v�

He-like Fe Kα 5Y��� �S��
 }>@ u1A�u } q CCD �-qB���#�B�+�C�&:	;��5>�D#E � "e�Yz
�-M�Nl>GF 3.4

}-O � �

F 3.4: gain KUL�H+� He-like S Kα 52I ( � ) � He-like Fe Kα( 	 ) 5	I+�)J K 
 �
F 3.3 L n :NM�"-A�u R �PO R&Q MB
 R * R \ 0 :�;��ND)ER
�VUW � "��&"	S/�S���/�

���T�VU<� Q MB
 ��� AXW 15 eV Y�Z )<[ �S�
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3.2

� 	 
 � �  � � � � � � ��� � �

F 3.5: ���RJ K He-like Fe Kα(6.62−6.74 keV) 5	I��������(�#(���� �

F 3.6: ���RJXK He-like S Kα(2.41−2.50 keV) 52I��!�"���7�#(#�����

F 3.7: ���RJXK J%$ Fe Kα(6.35−6.47 keV) 5	I��!�&���7�#(������
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F 3.5 �2F 3.7 L � ��J1K-� He-like Fe Kα 5)I 0 He-like S Kα 5�I 0 J!$ Fe Kα 5�I��
� � ���X(�� Z������ O � � , Ml: 
)WGM��GM������ (∼ 10 keV) ������� 0 ��� (∼ 1 keV)
�J���� 0�� � (∼ 10 K) �Ua<�����l> �"!H!�"�#!��$&%UKJL;>'!&!�" R "�� )�(�) �+*,.-0/ * R�1�2&3 ##��
+4'5<
 R�3 � 4 6<�#����
 �7&298 ! 2<[ #�� - �75�I;: ()�<=?>A@CBD;E M 2&3 #B,GFIHJ� > #%�J4�J2L [ #9K?# 3 X I	4R
 Sgr A East �&L�MN�O
([21]) 5 [ #�� Sgr A East �L�M�N�O�
 ()�< = � BD FQP�R�4'5 [ #SFQT/S 0 ,>MSUIVWYX 3�2�Z �S� � '[
�� UI\^] � . " 0 3�_)I�4'H�9 DAE M 2&3 #a`b;:cV WQX 3 " ��de LBA[#�fA���	��g�h2�ji (Non X-ray Background: NXB) k+l�m+nopU ���q! 2G3 #9r
UJspU76 3�2Gt3�u �pvwm�r�m Z �	�yx{z|U F 3.8 L+}�~ ����[� v9m���L �'� # Z �	�yx�z 
� 5Gk�~ 7�2 XSPEC 11.3.2o 3 U6 3�2 \ 1[u �

F 3.8: Sgr A East SNR Fc��_	I<4SH)9 DyE M 2G3 #+`&b;U X 3Gu9< = m Z �|��x�z �
NXB k� 32�[ #��

v�m Z �|�"x�z.Ua� X I&s (1.6 keV−5 keV) FY� X I&s (4.5 keV−8.5 keV) m 2 �'m
s�b+L�� �I� 5	I��.g��[�'�U���? u � 2 �BL9� � u m�k 1 ��mw����F 1 �Gm+�����&�|m�� z�5Gk+���&���pUa��?5RO � > 1�u�u�� 5 [ #!�
� X IGs�m Z ����x�zjU&� Q ?¡�¢ �£U�¤�¥�! u M/U[¦�§�LS¨#9�� ×( �q©���ª��

+14× ��hJ«�¬� ) 5'®�¯c�SxI! u �w~'#?F ��° 3.9 ± };! u ¨�]a± 2.1 keV
� ¨w² 2.7 keV

m�³ u W ±+´µ � N�¶'HG³ 1[u �
3 http://heasarc.gsfc.nasa.gov/docs/xanadu/xspec/
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°
3.9:

Si
� ¨9² S mw����*SH���y! 2�3 #	FYT�� � �[�G¦G§?mj]
� Si F S m ¢ �pU�®��I�9�

g�[��� ([23]) ±S! 2 ®¯0��xa! u ����m
��� ° 3.11 m'¨'] ±'vwm+N�¶	k 
�� E�� u �.v
m.F��Jm�®�¯c����¯&�� ����UI� 3.2 ±�}G~ � � X ! s;:0� X ! s"F�"�#.±+�[� ×( �A©��
ª� +6× �.h�«�¬	 )

�� z�5|®�¯ ���?¯�$�?! u � u�% ! � M'&�m
(j±?¨�#�����k�®
�a�9�|g�������±	! u �jv9m)���jU � 3.2 ±+}'~ �
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°
3.10: Sgr A East SNR U X 3�u `�b < = m�� X ! f;pi Z �	�qx�z��

°
3.11: Sgr A East SNR U X 3�u `�b < = m�� X ! f;pi Z �	�qx�z��
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Center Energy Identification Width Intensity
(eV) Line Energy (eV) (eV) (photons s−1 cm−2)

1858.5+0.4
−1.2 Si XIII Kα 1839.4−1864.9 16 2.56×10−3

2004.4+1.7
−2.2 Si XIV Kα 2005.5 24 9.13×10−4

2182.1+2.5
−4.2 Si XIII Kβ 2182.6 23 3.31×10−4

2301.0+3.5
−4.2 S I† Kα 0 (fixed) 1.44×10−5

2380.7+2.5
−2.0 Si XIV Kβ 2376.3 0 (fixed) 2.23×10−4

2459.1+0.7
−0.6 S XV Kα 2430.3−2460.5 20 1.25×10−3

2622.4+3.0
−2.7 S XVI Kα 2621.6 31 2.15×10−4

2870.9+4.1
−6.7 S XV Kβ 2870 0 (fixed 7.96×10−5

2971.1+7.3
−4.9 Ar I† Kα 0 (fixed) 4.32×10−5

3130.2+2.1
−1.4 Ar XVII Kα 3104.0−3139.5 33 2.48×10−4

3315.6+9.3
−6.3 Ar XVIII Kα 3321.3 0 (fixed) 3.17×10−4

3696.8+15
−13 Ar XVII Kβ 3690 0 (fixed) 1.83×10−5

3897.4+3.8
−3.5 Ca XIX Kα 3861.1−3902.2 14 5.96×10−5

4112.9+13
−12 Ca XX Kα 4104.9 0 (fixed) 1.37×10−5

6408.8+0.8
−1.5 Fe I† Kα 36 2.29×10−4

6678.7+1.3
−0.9 Fe XXV Kα 6636.4−6700.2 38 2.57×10−4

6969.5+2.8
−2.1 Fe XXVI Kα 6965.7 17 8.37×10−5

7744+30
−23 Ni XXVII Kα 7735−7805 0 (fixed) 1.19×10−5

7861+9
−14 Fe XXV Kβ 7881 0 (fixed) 2.67×10−5

Intrinsic line
5899.6+1.7

−0.4 Mn I Kα 5895.1 34
6491.1+2.5

−1.0 Mn I Kβ 6490.4 37
7486.6+4.5

−3.2 Ni I Kα 7472.4 25

The errors are at 90% confidence level.
† or low ionization state

� 3.2:
� ! mJ�|g������

v �£@ mw�|g����� >A@ � � � �Sm+¦������|±�� 3�2��
	 m 3.3 � � 3.4 �'5���'~?#��

3.3 � � � � � � � � �
� X ! sj± �S�
� ���G���.m�� >q@ ����� NH= 4.1+0.1

−0.1 H cm−2 F � � @ � u �AvJm� k���� � �! #"�m����
� F�$ 2�%�& ±(' �*) ��@ � 2�3 � 6×1022 H cm−2 ¨ W,+.-/ E 3 H ��0�1 k2$ � 3 � %  �®�¯43 �?¯� � >;@ � � @ � u Si F S m65�7�8.k � �:9�
NSi = 4.8+0.4

−0.1 × 1018 cm−2
�

NS = 9.6+1.0
−1.0 × 1017 cm−2 FI� � @ � u �pv[m � U�;<!= z?>�A@jm����
� >q@ � � @ � u� FCB 7 � F � M�&�m Si

�
S k � �#9 �  �¡�¢ �

m 3.2 D � 1.2 D F �.E u ([23]) �[� X ! sjm�®�¯F3 �S¯��� >y@CG @ � u (jm5�7
8�k
NFe = 8.2+0.4

−0.4 × 1018 cm−2 F � � @ � u �J� X ! s�mG®�¯H3.xY± �
IKJ k�; <�= zL>��M@
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m9����k6� >£@ ��I H � NH = 6 × 1022 H cm−2 ±�� $ J k  �¡�¢ �.m 4.2 D�F � � ���
���)�� ."�±��
	���FC¦�§(7�8	k�
�|±��'� � m�� � v �A@ m�¦�§'m��.F���� k � �'� �	���±�³ � FYT'� J ¨ I ��¨ EAJ��|� ��F[: Si

�
Fe ±�� $ J k 3−4 D�¬�f£��� Z H��� �G³ �! H�� > E u ��v �£@ ��" m Ar # Ca
� ��±�� $ J k%$GF�$�F ¢ � B�H / E � �E?@ ±�&('�H�) W � I m��.¨ I+*%, U9� ��� v�F�k-� � � > E u �

3.4
. / 0 1 2 3 4 5 6

( � ! ±��?$ J87�9 ±�:� J��KI�; §=<->-?%@;x z(A GCB�� u <��.vD< �E� 9 ±!F $=�� �'~ � �
3.4.1 Fe XXVI(H-like) G Kα HCI

H-like Fe < Kα
� ! < <�=KJ >-L�< ��� � 7 6965.7 eV �G³ � A�M � ��� �%<�	��|±�NO � � 7

6969.5+2.8
−2.1 eV �G³QPRM 4 eV <�S � $T:(U I ���-V�� I < =KJ >-L�±�³ � Mn KαW

Kβ <�S � $�� �.9�� 4 eV M 1 eV ��³XPRM$( � !ZY\[�] < <
=�J >
L�^�� 7-_(`badce A ∼ 0.07%
W IQfhg#IDi 8=���'� J�I
�T AKj
kl��� � �lm EMJ ( � ! < <�=KJ >-L�n^�� 7 <�=�J >�LZ<Ko
&�p8q 7 ∼ 0.07%

W $ J ���QrTsut � �
3.4.2 vxw Fe G Kα HCIyZzu{ m E J G|Bd} V 6.4 keV ~��u<
�D� <�=KJ >-L 7 6408.8+0.8

−1.5 eV �\�QPRM+o�&�p�q
0.07% r!�Z� { ) } J $����\� { N O � �+�Z�Z~Z�b< � 6400.3 eV m�P��Z� { gLI ��m EJb� <�~�� 7���� { �D�u<��l: B <����(UX�RM � U�� W $ 1 ���
�\�-� $�V���< Kα ~��$���� } J�I.�+� 1 ����� $DV��\M Fe II < Kα ~���<��Z� � 7 6415.3 eV([15]) �E� � <� Fe I

W
Fe II A� b¡ f �£¢K�ESZ¤��(¥ E�J
I � W $ J $£¦l§Z�u¨ � A�M=�+�u<��lAb$ EW $d©ª�«M 1 ����� W�¬ } �
�b<��®�U��-��¯(°u<��b<(±b² a�³ �E�(´ W ��µ\VK¶(AbmuP· �l¸(UK¹Zº=�E�\´ � ��VKM � <�~Z��<K» σ ∼36 eV $ H-like Kα < 17 eV m�P½¼�¨�¾(<¿ �®�U�À\Á J�Â L8<\±b² aQ³ ¿ �\´ � W r�Ã
Ä=Å%´ �

3.4.3 Fe XXV(He-like) G Kα HCIy�z={ mTÆÈÇDÉ BÊ} V Fe XXV < Kα ~���<����(À�Á JlÂ L W » 7 ¬ }8ËD} 6678.7+1.3
−0.9 eV M

38 eV
¿ �\Æ�V �x� <�~�� 7�ÌEÍ �8M-Î
ÏZÐlÑKÒ8Ó
�8M-Ô�Õ���<\±b² aQ³ ¿ �\´ ��Ö Æ WÖ À=Á JxÂ L�A�×x¾E< 7 Ô(Õ\� ¿ 6636.4 eV M Ö Æ W Ö À=Á J�Â L�A g ¾=< 7�Ì�Í ��<

6700.2 eV
¿ �QPRM � }�B 7 CCD <�À(Á J%Â L�Ø�¹
Ù ¿ 7 Ø
�EÅ=´ � W A ¿ ¨+U-¾ ��Ú :Ú M � }QB <�Û�Ü�Ý 7�Þ �
¯Z° ( ß�à\���l:+á�â
Ül:8Uxã )

{ m�Æ�Ç�¼�¨%äæå\çCP«MDÛ�ÜQè} V�âZéu<��+�\À(Á J%Â L(r z
ê Å�´ � W ¿Dë { Þ ��¯�°�r�ì�´Tí=A ¿ ¨-´ ��î�ï �D�%<
He-like Fe Kα ~�� {�ð Ú Ç 7 ß�à\��� g�ñ�ò�ó�ô�õ ¿ �(´ W ¾ f ¦ ([17] M [18])

WÊö �
÷ø ¿ �\´ W ¾ f ¦lù=�(´ � �-ú�û�übý ∼0.05 cm−3 UZþ ¿�ÿ�� òZó�ô�õ þ���� W ��µ�Ç�m¾ �u� þ���Ü�ß�à\��� ò�ó�ô�õ U��
	 ÌEÍ ��þ��-üuý�Ô�Õ���þ�-üuþ 2 ����ü { U�PRM ö��÷ ø ( á
â�Ü ) U��
	 ë { Ô�Õ
�%þ���ü%ý ÌEÍ �QmuP��Cä£U\´ �=� } �Tþ!Û�Ü�Ý { m�Æ�Çå��ZÅl´�~
�l�D�\À�Á J�Â L�ý CCD
¿ Ö�� Ø {�z�ê ù���Ù ¿ �Z´ � ����M��-�Z� { N O ´
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{ m�´ îZï �K�
n8^bþ y8z

zZê ¿ ý�ßZà\�-� WÈö �Z÷ ø ¿ ý��+�lÀ(Á JuÂ L�ý ¬ }lË�} 6685 eV M 6666 eV
W ¾ f âé ¿ �(Æ+V � [43]

����� þ yZz�� ý 6679 eV ý�ß�à\��� ò�óKô�õ r�� ä Ã-ÄEÅl´ ( 6685 eVW ý�ç8S	� { 6 eV þ�S } )
� ��V ASCA þ y8z ¿ ý � þ ó�`�a þ�»�ý σ = 73 ± 13 eV

¿
�(´ W�
� è } Ç�N P M ö �
÷ ø r�Ã-ÄEÅ�´ W è } Ç8¾8V � ([35] M [36])

�bÚ � Ú M ��� þâZé%ý ¬ } m%Ph�
� {�� ¾ 38 eV r Ú t Ú V ��� þ+»lý�Ô�Õ
� W Ì\Í ��þ-ÀZÁ�� Â�� q=ù
65 eV �(´ �� rT��µ } 	�������� �	��� a��uó=a ��! � �	�"� a { m�´$#&%('�)Eù+*!r,�- ��Ú 'Z¾ � m�ÆDÇ . î
ï �+� { /10 ´ 6.7 keV ~���þ�2	3�ý�ß�à\�-� ò�ó�ôZõ ¿ �(´� âZ� ¿ ¨�´ �

3.4.4 Fe XXV(He-like) 4 Kβ 576
He-like Fe Kβ ~Z�bþ��8� � (7881 eV) þ98�: {<; ¾
ù-����'K~Z��ù\� � } ´ ��� þ�~�+=�* 100 eV ×�¾ZÀ=Á>� Â?� { ý He-like Ni Kα ~(��ù=�=´ � � @<. � þ+~Z��r 1 AbþB(C �&D�E ¿GF�HJILK Ú<M"����N

σ = 70 eV þD»Eù ,�- ¿ �\Æ MK�x� } ý<O�þ���~Z��þ+»
σ < 40 eV =(* Ö §��J� {�P äQ.�R�SUTT±�² �&���$E þ$V ê � � W�X { =�´Y)(ùZ*[. He-like
Ni Kα þ�\ �&]&^ þ(±b² E ³ .(¾_@ } ¿ Ö ¦l§ ¿ ¨�'
¾ � ¬ � ¿ � þ�~��a` 2 Auþ � ¾ BC �&D�E ¿GF�HJIbK Ú<M"��� N ¬ }=Ë�} ~
��þ
�+�=À(Á�� Â_� ý 7744+30

−23 eV . 7861+9
−14 eV�dcGe � } M+�gf&h ý�¼b¨�¾ Ö þ-þ /�/?i_j Fe XXV(He-like) þ Kβ ~�� � Ni XXVII(He-

like) þ Kβ ~8�bþ�À(Á>� Â?� �Jk�l Å�´ � ãK  ��þ�~Z� Ödî8ï �K�U� �!ý<m	n�o ¿ �\´ �
Fe XXV þ�~8� �-üZÝ Kβ/Kα `�p=¾
Ç��-ú ñ ü (kT e) ` c ê Å%´ �q� ù ¿ ¨�´ � r	s �
∼ 0.1 � � c ��´D��ú ñ übý ∼ 9 keV

¿1t ´�ù_.vuKþ ñ ü�þ t M * ¿ ý Kβ/Kα ý ñ ü"wxqy ¿Ut ´ (kT e=6 keV þ � ¨Y. Kβ/Kα = 0.09) þ ¿ . H-like Kα þ He-like Kα w ð Å´ ��ü�Ý 0.33 ù�zEµE´�{�| E ñ ü 6.4 keV
�gk_l Å�´�}G=�Æ�Ç ò
ó�ô�õ þ$~ ñ�� Øuý����������� w t ´ �
Ú Ç �&��ý�'�¾�}
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3.5
� � � � � 	 
 � �

îZï���bòZó�ôZõ þ<2�3�ù Sgr A∗ þ�� k���X�� 2�3 ¿1t�� 	9.���������þ M&e w ��
� �d� ���! ã ñ�" ù$#(ù%ÆDÇ(¾ �&%(' ù!)+* � ý @�, t-� ([35]) } u � ` n/.=Å � M&e
w10�#%þb=(2<w Ú Ç?. î(ï����ò8ó�ô8õ þ3�EÑ ]	^ `&465 M }87>@9. î8ï�3�/9�: `3;
3.12 w�< Ú9M ==2�w î/> ù Sgr A∗

�&?8@
(b = −0.046 deg) ��A6, Ú$B1Cqe � � M 3′ × 6′þ1D�E$Fuþ 9�: � �HG$Ib� K ��`HJLo(KJ. F&HJIHLGH ENM wG=b* 6.7 keV O/P � 6.97 keV

O�P�þ�� " `RQ e�M }bu+þ ��B ;1wR<SK M Sgr A East SNR `HT iNUNV 3′ þ 9�: ý�W!X"w
p6Y!Z+Y�'�Y�}

; 3.12: [�\ ]�$9�:8^ 6.7 keV _$`8a+b � {+c ��d } ]�=^Ne � Y X P?38f�g�Y1h�i�jk�l
Sgr A East , t+� }

m ^Rn�o
+0.1◦ > l > −0.4◦

^qp6r ,+f 6.97 keV s 6.7 keV
^ O�P+t "�u f 0.35 , kNv

, t+� k E!w m � =8xy[ >6z�{|B Y}s�u N ,-f1~!� w1�}����w 0.2 � " 7�,N�}�������N�
( ; 3.13) }&t "!u 0.35 s 0.2 f m �-��� { |���� " 6.6 keV w 5.4 keV wR�$�+� � } l ∼ 0.2◦

,�t "�u�z # z �&Z�Y � ^Nz ���/�!��w-� ��� ^ , t�� �����R[!� z���^R9!: , � ?R�8^%(' z )�� � f3�/, t/� }(K���K�w1[�� z��(^R9�: ,+fGu ^ �62H��t "�u(^&��� f��|� �
��Y ^ ,������/� ^ �� �,-f���Y_}

l = 0.1 ∼ 0.2◦
^�9�: w�f1¡¢� ^�£ ��¤�¥�¦ z3§�¨ � � }_~/�}©/b3ª/« z3£ �|©/b3ª�«

s¬�� �-® s�,��/�}� � Z�Y �1¯�° ��z�± �|� �=� } 2006 ² 3 ³�´�f Suzaku µ�¶�Y!Z ®^�9/:·^R¸�¹
(l = 0.3 ∼ 0.5◦)

^19/: µ�º�»6� �q¼ v ,-½ �1¾|® ^ %8' µ��6�R´R¿ÀK=�y4
5 ��® s z , B �$Á-Â 2 ¾



38 � 3 � Suzaku ´6� � [/\ ��!9�:�^ º�»

; 3.13: [��-E ' ´��|�$� 6.97 keV O/P ^ 6.7 keV O/P·´]�-� � t "/u ¾

; 3.14: 6.97 keV O�P ^ 6.7 keV O/P·´]�-� � t "�u s����|��� "(^��
	 ¾
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4 Chandra
� � �

Sgr C �

4.1 � � � � � 	 
 � �  � � � ���� f Chandra ´���� Sgr C ��� ^������ º/»�µ! #"%$ w AO-6 &�´('*),+ 100 ks
^ º

» �*� µ.-�/%$]� ¾,021 ^ º�»�f 2005 ² 7 ³ 23 3q�S� 24 3]´N�54�+7698*:�� ¾,; ¶#<=�> f ACIS ?-½�� ¾A@ jCBA< =�> ^ ¿*D·´�E2)#++f 2 � 1 F|µ.G*H ¾
ACIS f7IKJMLKNAO�P ´RQS$R)(TCU�V9W*X µ7Y�4Hw2Z*[�\C]C^2_C` (Charge Transfer

Inefficiency: CTI)
zAa={ $3���- �wcbed,fhg2i3¤9j ° z#k�� $N� [37]

¾el·® ?�w�m$�
acis process events ©�n,o(prq 1 sut(vcw�x.y�z|{c} i,~�������i�����i�� (CALDB 3.2.12 )
µ&¶9),+ gain µ!����$�� ¾ ��i9��j#��´#� Chandra Interactive Analysis of Observations
Software (CIAO version 3.3 3 ) s HEAsoft version 6.0.34 µ ; ¶�$1� ¾

4.2 � �
m]� CIAO w wavdetect µ&¶9),+(�,��< = µ�6���� ¾��#��� 99.9999% �,L w � w µ��� s��2� $1� (106 �,�R� f w �C��i2� w*  ?����e?�¡�)£¢ w µ!¤K�R+��#� s¥��� $�+h$m§¦(¢ wA¨(©�ªe«9¬ 1 E-½�� )

¾�e® ¬°¯ ?�±2+�²c³ ®!´ ¬ ' ´ $�) s¶µ 82:e�9¢ w �M·¸¶¹ )+� ¾el wMº*» 1−8 keV w b�d(f£g#i�¼*�5? 218 ½ w �#�h¾!< = $1� ¾ �9¿*?C�°À: ® w �,� w ���§� ¹ ),+�²�Á ¨ �N�RÂ,Ã ´Ä® �#Å �%Æ f£¾�Ç =�È �MÉ
4.3 Ê Ë ÌÎÍ Ï Ð

ASCA � È ? ¬ Sgr C Ñ�ÒAÓ ´Ô®¥Õ ) 6.4 keV Ö�V§¾�×C±�$�+�)�� ([27]) w ?R²�Ø�$!)�Ö� Ñ#ÙÔ¾�Ú�Ûe����Ü ¬ m�Ý 6.4 keV Ö�V wrÞ�ß (6.2−6.6 keV) ¾�àÔ���RÉ�á 4.1 � 6.4 keVÖ*V s Z#â�ã2ä ¬5å ��+A/ ® :�� CS J = 1 − 0 Ö*V (−120 < V < −110 km/s) w Õ��
([38]) ¾.æ5ç6� Þ2ß ?Cè9��ÉhÀ w Ö*V���é2ê � (nH2

∼ 104 cm−3) w Ñ*Ò*Ó weå ) Æ } ië iA?9è���É CS Ö�V w � i � (”Sgr C Cloud” s¥ì )#+Cè���í5) ��î,ï w7ð ¸¥Èòñuó ) sô*õ�ö#÷ $]�Rø*ù°? 6.4 keV Ö*Vú¢ Õ )�À s!¨ Ñ ´ �RÉ e® ¬ Sgr C Ñ*Ò�Ó ´�®¥û*ü ¨ý w î°þ ¬cÿ�� p2���,� z i2¡ 6.4 keV w T*U ¨9w�� +C)5�RÉhÀ w���� �
	Km�?�� ® :+2)*¡ ´ ���RÉ£m$�M²�À.: ® w T�U s �
 ¬ (l, b)=(359.47,−0.15) w è/� ¸ ¬ ¢ 6.4 keV¨ Õ )R��� ¨ èC�MÉhÀ w���� ¢ v ×5±*?CèC��ÉhÀ w�v Â#ÃK¾ M359.47−0.15 s���� 4��MÉ
M359.47−0.15 w è/� ¸ ?9� CS Ö�V§��� ¬ Õ�� ��¡�)�É�� w�� � ¼5?�¢�À w Â,Ã s ö#÷$1� ��� ¾��cE,ZAâ*Ö�V�T�U§��< =  :*+*)*¡�)�É

1 http://asc.harvard.edu/ciao/threads/createL2/
2 http://cxc.harvard.edu/caldb/
3 http://cxc.harvard.edu/ciao/
4 http://heasarc.gsfc.nasa.gov/docs/software/lheasoft/
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Galactic Longitude[deg]
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e
[d

e
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]

359.5 359.3359.4

-0.2

0.1

-0.0

-0.1

á 4.1: 6.2−6.6 keV w X V ÕA� ( o } i����2iMf ) s CS J = 1− 0 Ö�V Õ�� (−120 < V <
−110 km/s) É����§��· ¸¶¹ )�+2)*¡�)�É,��V§�����Ô¾	� È É
5® ¬ ²�
 X V�¼ (1−3 keV) s� X V�¼ (3−7 keV) ¬ Ñ§4/� Þ*ß ¾ 4.2 ¬�� È É�� �w �#� s Á ¨ �N��) � E ´ w����e¨ ± ® :�� ¨ ²�À w�  ?�¢�
 X V2¼e? � ¬ ³��,) ���

G359.42−0.12 ¨Ô¯�� E,É����? Sgr C Ñ*Ò�Ó2² v Â#Ã M359.47−0.15 ² v Â,Ã G359.42−0.12 w j�� º*»�¬ E2)+��9Û��MÉ¡,'(²ÄÀ w � ¬ '94��7�#Å �%Æ f,j��c?9� È Û2+ XSPEC 11.3.2o 5 ¾��c),+(6K�N�7É

5 http://heasarc.gsfc.nasa.gov/docs/xanadu/xspec/



4.4. Sgr C Ñ�Ò�Ó 41

á 4.2: Sgr C ��� w 
 X V (1−3 keV) Þ�ß ( � ) s� X V (3−7 keV) Þ�ß (
ó

)

4.4 Sgr C
� � �

4.4.1 �	��
 ������
Sgr C Ñ�Ò�Ó w �#Å �úÆ f§¾Rá 4.1 í���� î,ï (3′ × 4′) w ��� ´Ä® Ç������(É�À w ���� ¬ 22 ½ w �,�Ô¾������1� ¨ ² ���,� w 90% w X ! ¨�"$#&% ���'� ( (*) ∼ 1′′ +-, ) .¹0/ �21RÉ Sgr C �'��. û'3  &4�5'687'9 +  *¬ è�� +*:<;=+2>�? ¨A@2B�C�¬ ¡�� å ¦ ¬D�E �AF 6�G �IHJ.�K�L=M��A�ON ô*õ @$P û2ü : ���  84 ´�® +&Q-R ¢ ô2õ&S �2�T�A�

(4.1 +VU �T� î,ï )
´Ä® N&W*17É DXE8Y F 6<G �ZH[�'� � ¬]\'^ È �2_=` ¬8a �=b�cd�-_

` + 90% + X !fe "$#T% ���'�g. ¹ / �217ÉCá 4.3 ¬ Sgr C Ñ�Ò�Ó + X !hM,Å Y Æji ¾� È É�è # ¸ �=k +=l �2m'n�o�Ñ	Nqp�r�s Õ �]t�Ö'!fuIv l � X !-w0x�y#Ó��'z ([27]) +
M,Å Y Æ{iA: è��MÉ ;f|}:8~ X !-w x�y�Ó +0�=� i ([27]) s}�h� ~ M � Y�� i��}� Ò'�=�
(Γ)2 +8��� L��=L + � G8�-� � +=�'�'i�: ÿ�� E$� �V1�N |0�V~ M'� Y�� i$���-��l ��'� :h� 1T� �Z� L��0L �=�*i . �'�=�f� l c +*: ��s]�=� �T�f  . l � e ~ w x'y=¡�s¢ ��b�.�£'x-`�uXv +V¤ x � �¦¥ K-§©¨-ª«�T1�c +�lA+=:0~ £�x-` + M'� Y	� i�;�+ c+ s l �2�'¬AM �®'¯°Eg� +T� 6-± L�²�³h´ 90% µ�¶�·0¸ +]¹�ºZ�¼» 4.5.1 s]½�¾&�<� G�'� § +'¿ 4 À . 6.46+0.03

−0.04 keV N ¿VÁ t + Kα Â'! 6.40keV Ã�ÄVc¼Å'Å*Æh� À � ½��V1T�
Ne-like B-C�# : Ç0R �V1Vt +&ÈAÉ e<Ê<Ë�ugc�� % l �'e ~=Ì�Í ¹-º e0Î � ��1�Ï | %0ÐÑ +2Ò � . :���l �0�
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�
4.3: The X-ray spectrum of Sgr C cloud and the best-fit XRN model convolved with

response function (solid line). Residuals are shown in the bottom panel.

4.4.2 6.4 keV 	�
�����
#������ ¡ ��� s \ ^ ¾�Ë�_ `�e���� +���� �� �}�'Ç*R"!$# b&%<Ë�')( Á e�*,+�v %

Ë&����u�� ~ _=` +�-�Íh+T� C . 3×1033 ergs s−1 s�.0/ � ~X|T+ Ã21 l43 %Tt�Â-! �¼¤
x !�# Ë | N]. :���l %8�=£'x�`�.65 � : . l87:9 � s=Ê�Ë�N;*<+Iv % ËV�

Sgr C ��� ¡ +�= )�. ∼ 28 pc N> 4? 106 M�([28]) uIvA@&B C . ∼ 4× 1022 H cm−2 NC4D c�v % Ë 6 � ∼ 4 × 1022 H cm−2 NE%F1;G�H$. 6.4 keV +T� � s�N8W&b<. ��I � s�J
% +0: Sgr B2 + ÃK1 l&LNM e Sgr C : . C v % l % | N-N ���PO2l %8��QI � s�JR%TS<U : . X V<w�x�y-¡ +*� C .V¨�ªQWYX�?ON©£�xA`�X � C s�Z�[�¾�Ë&�
3′ × 4′ X��6�gs ¢�\ Ë 6.4 keV Â6V]X�G)H �E^6_PON`&� CRa 2× 1033 ergs s−1 : ÊAËV� |
X 3 C X2Â&V �Eb�c�!�# Ë ` ÏAs�d�e lN9 � £=x�`]X ��f a ¢ ÃTg

LX ∼ 2 × 1039

(

d

100 pc

)2

ergs s−1 (4.1)

h Ê�Ë2� |�| h d a £=x�`�uXv Sgr C i h XNj6k h Ê�Ë2�
Sgr C XNl�m�s�Ê�Ë�npoNqhË4% X V�r a 1E 1740.4−2942 (

�
1.9 XNs&tul 7 )

h Ê�Ë&�
1E 1740.4−2942 a factor∼2 X4v-¸Tw6x � ½<¾�yYo4z2{�o�q�ËT%|{ � h o ��f a 3 × 1036

6 };~����������������E���:���&�����
NH � Sgr C ��� �E�������6���$��� �E�E�A�¡�;��¢�£¥¤ ¦§�;¢¤ 4 × 1022 H cm−2 ��¨�©�ª:«�¬$� �;§®�¯E°²± «´³
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([31])
h Ê�Ä�� � 4.1 ����� ¾�Ë�� a 2 	 Ð Ñ � Ä�
�%*� !� ����²=������Ê<Ë���� ¿��

l&m]X�q�ËT% X V6r��&¾���� � O Ñ�� �]o�� � 4.1 X 3% O��! q h � 
&%*��"2i�Ä��&�# �'Ê<Ë ��$ X X V&r]X�% f h a Sgr C X'&�Â&VRX 3�f �  q�¾�Ë)(�{ a h � 
�%*�O*��O � Sgr B2 {,+'-.�'� ��$ a X V h0/ %1��� ¿2��3 Sgr A∗ y�.�4 a�5 b � 5 x6�O � ¢ Ä7� X V98�:<;'¡ a ¿���3 {�X�%�= º (∼250 yr) �'>.? ¾hË¥.94 X Sgr A∗ X 5 x
��8�: O �u%�Ë�� {�*<+<Ë {  q�y�" 7 [18][26][27] �

4.5 M359.47−0.15

4.5.1 @BADC EGFIHKJ
M359.47−0.15 XML�NOIP7QR� � 4.1 S�TU�]½ O�`1V %1WYX ( Z�[ 3′ × \�[ 1′ X�WYX ) X

�&� �]�_^.` ON`!a (�X���� 5<� 1 bRX1c�r��*d `]ON` y0��c�rRX 90% X X V2y!e|i�f
Ë$�6� a0g 4 O�`�a1h]i O���j9k�l6m aon1p L�����{�q�r�+Rst��u h�v�wx �9�]� X�j�k
o!qyr2z O %!{�| (4.1 X'}]%2W�X ) �I� {�z `!a9~ 4.4 � M359.47−0.15 X�L�N�O�P�Q.��)� a M359.47−0.15 o Sgr C ����� {,+1-<��QiY�����]X�
6%2���<����{ 3)� &���V {�]� 8�:�;��<��� X�L�N�OIP�Q.� � ON`�a go( h � Sgr C ������{�+'-RX Γ = 2 X2�]� p� p + �k!���UlNXM���MQ ho��� i P*� ` {0( �!L�NUOIP�QR�G¡�¢
¤£¦¥�§ h�¨�© a0ª L
P ��� i Pt«2�.j�¬ p)G®R¯ 90% °y±R²M³�«'´�µ6�*¶ 4.5.1 � �9� a ��k ���Ul�« x ��·
6.42+0.04

−0.03 keV
h �]��� x2¸ ( i ©�¹'ºU»�¼ k ) «'&��y½ {¿¾À � f�Á a
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~ 4.4: The X-ray spectrum of M359.47−0.15 and the best-fit XRN model convolved with
response function (solid line). Residuals are shown in the bottom panel.

¶ 4.1: Sgr C �y���	�
� ¯ M359.47−0.15 « XRN ����Q���0Á �y� i�� � l ����
Model Component Unit Sgr C Cloud M359.47−0.15

Absorption(NH) 1022 cm−2 7.3+1.2
−1.0 35+10

−10

Continuum
photon index 2.0(fixed) 2.0(fixed)
Energy fluxa 10−12 ergs s cm−2 1.25+0.14

−0.14 1.13+0.48
−0.38

Fe 6.4 keV line
Center Energy keV 6.46+0.03

−0.04 6.42+0.04
−0.03

Intensitya 10−5 photons s−1 cm−2 1.9+0.4
−0.4 1.6+0.4

−0.4

Equivalent width keV 1.4 1.2
Total Luminosity 1034 ergs s−1 1.25 1.12
χ2/d.o.f. 57.1/47 12.6/16

The errors are at 90% confidence level.
a The X-ray energy flux in the 2-8 keV band. The absorption is corrected. The distance
to the source is asuumed to be 8.5 kpc.
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4.5.2 6.4 keV ���������
M359.47−0.15

¹
Sgr C ��������qyr
	.s����« x2¸
� ��½������B��� � Á������ ¹ ����! #"
$ � Á 1 %�«1c�&(' ¹() «���½*���+�-,/.oÁ ) � ¹ ' ¨#0 �21 � «43��+&*��5�6

� � Á87
�:9Y��� M359.47−0.15

¹
Sgr C �����;� ¹#<>= �?�A@2B =�C k�l 0p � pED ¹�¼�F �

�A'HG>IA,/J�� � = � ©
K Sgr C �������:	#LR«#M+N*� � Á ) � ¹ ' ¨H= � 74O  300 PQ « Sgr A∗
¹�RTS+U «��V���U�/� � © �XW�Y � Á>� M359.47−0.15 «HZ\[^]-�H_�`ba0Á) �c��' ¨ Á47 M359.47−0.15 � Sgr C �����R« x2¸
� ��½.«��^ ¹+d�e 	!f = «�'21 �

3
��&�«Hg
ha8	if4ji� � Á>�k�+ZT[^]la d�e 	!f ¹m0 '9��Á87�,on  � M359.47−0.15
« 2 pVq^r.«8s ¨ , ¹ Sgr C ������« �
��t 1/5 '9�<Á ( ~ 4.1) «m'ou�vVw2x^yTx�zm{.«| {-�/W+Y � Á}��~V` ¹ 1/10 �T���_m`la/JÁH7 �
�8� M359.47−0.15 «8�V�  ¹ [^]
∼ 106 M� �+�+ ∼ 104 cm−3 «4����y�y���o� "�$ � Á}� ¾À-n�J�Á87 ¼^F ���o'2GiI
,#J�� � = � « ¹H�A��� ���*, � ©
K ���-���+v�u\���*�  /� a:J+�Y�H�
�#� � Á4. � '� Á4�
� ¸ � � Á47����R«��\��³m�����R« ���o'2G!I(,�JoÁ ) ���2���h,#JÁ47

4.6 G359.42−0.12

4.6.1 �b���  �¡£¢;¤
G359.42−0.12 «4¥�¦A� D zo�/§ 4.2 «�¨\©�ª!«�«^¬V9in®(I(¯ © 7°�±����vmu��^�!� ¹/²
©Vª�«:«m¬\9in^�³� © 7^´#µAnHa �/�o :"�$T¶ Á�·2&±¸�¹»º°¼
©
½�7¾§ 4.5

 
G359.42−0.12¿ ¥^¦±� D z>�cÀ ¶ 7 Sgr C �+Á
ÂV� M359.47−0.15 �/¸m¥�¦o� D z ¿ | �msiÃ>Ä <}= º?�

2.4 keV � 3.1 keV
¿ � ½Åº  �Æ�Ç�È�É ��_hn�J±Ê47 ) Jhn/¸�tmJ(Ë�J2ÌVÍ;�4Î8ziÏ\� ¿

He-like
�^Ð � ¿ Æ�Ç ��Ñ\Ò2z!Ó�x���Ô
Õl¯³�VgVÖT×  �Ø ©2��Ù*Ú�u ��Û2Ü�Ý ¿ ¥
¦}� D

zV' � Ê�7>,(n  6.4 keV
¿ � ½-º  a Æ+Ç+È+É �+_VÞ\Ê�7 ) ¿ Æ+Ç ¸#�+Ù�Ú�u �+Û 9-n

¸��+�Å,4J = © ¿ ' 2.4 keV � 3.1 keV
¿ Æ�Ç �/¸4ß
à�&±' � Ê±�XáoÞ�n�JoÊ87At ) 'o�0*) ¿ ¥�¦>� D zi�4gVÖT×  4Ø ©oÚ�u ��Û�â�ã z (MEKAL

â�ã z ) '}ä�åc� D ¯8½�� )æ
6−7 keV ' Ý�ç>=4è�é � � �^½H7 � ¿ Î4�£�^ê\�#¥o��ä�ë�xHìiu�í�xAî  ¯:�ia ) J

¸8��ïh,�J = 9±�^½27
p  MEKAL
â�ã z + ð!��ñ�Îo��'±ä+åc� D ¯8½i� ) æ � ) ¿ èé ¸��
ï-,#Jm��¥�¦±� D z>��ò+ó = Äõô+ö±'}Ã2½H7^÷�¥ D ä
å¾� D ¿ ì>u+í^x\î�ø±ù 90%ú�û>ü
ý ¿�þ é �:ÿ 4.6.1

 À ¶ 7oð}��ñ+Îo� ¿������ ¸ 6.35+120
−70 � þ é �^s*ÃH©
� ���

( ��½�¸	��
�� )
¿ � Æ+Ç �
¯:�mò�ó>¸ = ©m7
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§ 4.5: G359.42−0.12
¿

X
Ç ¥
¦}� D z�7	� Ç ¸^÷V¥ D ä�å³� D â�ã z�7

ÿ 4.2: G359.42−0.12
¿

MEKAL
â+ã z  �� Ê�ä�å³��
oå(�mv���

Parameter Unit Value

NH 1022 cm−2 11.1+1.6
−1.3

kT e keV 0.95+0.19
−0.17

Abundance solar 0.85+1.4
−0.46

Normalizationa 1.30+0.16
−0.14

Fe line
Center Energy keV 6.35+120

−70

Intensity 10−5 photons s−1 0.46+0.82
−0.23

Total luminosityb 1035 erg s−1 1.0
χ2/dof 49.2/44

The errors are at 90% confidence level.
a 10−16ne

2V/(4πD2) where ne is the electron number density, V is the plasma volume,
and D is the distance to the source.
b The X-ray luminosity in the 1-8keV band. The absorption is corrected. The distance to
the source is asuumed to be 8.5 kpc.
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4.6.2 G359.42−0.12 ���������
	�������� ] ∼ 1023H cm−2 9-n ) ¿�� ~>¸���� ��� 9��}�^½+¸�t2J � º��  � Ê��káoÞ*n³J
Ê�7(,(n  ∼ 1 keV �! ¿#"%$ �2½�&(× X

Ç�'�( $ � Ê*)*�c9-n�) ¿+� ~ ¿-, ~±¸ (1) ./ ���10�� (2) 2 |�3 «+¬4� (3) 5�6!2 è!7 ¿ 3 8 ¿ �^� �9$ áoÞ*n³JoÊ-:<;4=*>�) ¿ 3 8¿ ��� �@? 8V©BA2M�N ¶ Ê#:C9D�EGF%H �I�90 ¿ X
Ç�'�( ?�J ©�A�¸/ÙB (kT ) �LK� (LX)

¿ ý ?#M ©�N9O $ � Ê ( §
4.6[30]) :8Ù! }¸1P}ë�Î#Q�RBS�TVUBW ¶�X%Y ��Z![9\ 
^]Hñ!_�Q�� ¶*`�a µb�cZ4[!de Tbf!gh¯h�4KB >¸+ðIiId e Tbf4g ¶ Ê^½�jI>%k\Ê#:

l
4.6: �!�m0 ¿ kT − LX Ocn

G359.42−0.12
¿ i!o^prq�Q ? ¸ ² /Is%t ¸�urv Xm`!w :cxzy � ¸ z < 0.002(90%úVû  ) >mk9{m½�: z = 0.002 ¸�| � 8 Mpc

?+}G~ ¶ Ê (ΩM = 0.27 � ΩL = 0.73 �
Ωb = 0.044 � h0 = 0.71 TbU�W ) :�) X � flux ��v�KB ¿ xmy ��$ LX < 1041ergs s−1

���^�I{4½�:9) X ¸ kT −LX O<n*��v������ X Ê����\× ` K� � º 2 �!;�x!��� w :� {+A G359.42−0.12
$ . / �4�m0!>%kTÊ+��� � ¸-�4��� X Ê#:�4�����!� �B�<��� 21���c�T× ` Ù� 9� 0.5−3keV �� 4>�k� ¡� G359.42−0.12 ��Ù� 9�%)X �®ò^ó�¢ `<w :#¢£��¢¤���Bd e � �B����� 21�¥�c�T× ` X ¦BK<§9� ∼ 1030 ergs s−1([9])>*k� ¡� G359.42−0.12 �+KI§^T�¨1©Iªm«�¬Bj ? � 105  �-2^T�®!¯r�£ªm«-:m) X �°B± ?b²B³ ª1«µ´4¶9��2B· 3I¸B¹ >*k4«#º¼»½º^]½2B· 3I¸B¹ (M42) � 1000  T 2 �xm¾1«#:�)��<�B��¿�TµÀ�ÁmÂ ?-Ã W9ª�«9)*Ä��c>@Å `BwBÆcÇ�È j�A�É�Ê ?�Ë w :z�¬ Ç Arches 290 `^Ì ?�²I³ ª9«b¶!d e (M > 10 M�) �-Í w 2�� LX > 1033 ergs s−1?�Î ª�«1Ï���Ï�k9« ÆcÇ�Ð ��ÑmÒ `+Ó � °GÔ�Õ1Ö ©m« w (K > 15 mag) ¬�j Ç!°4ÔÕ9Ö<×4Ø9ÙbÚzÛ � X «-Ü�¢µ��¢ Ç G359.42−0.12 Ä�ÝcÞ¼¢�¬-ßBà Ù%Ð �9Ñ1Ò `#Ó%á �°GÔ�Õ9Ö<Ú^Û � X4âGw!`!w � Ö Í w ¶4d e Ó1á!Ö k*«#���!¿ãÏ Ã W�� X «#Ü
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G359.42−0.12 �#u*¬�j���¶^ÅI�*Ä���������V]�����_�� (ne
2V ) ��v���� �B§

(ne) T�!4jB«9Ä Ç 5 cm−3 Ä ` «µÜV�Gv Ù*ÐhX v�Ä#"�§4�^v%$ &'�	(-Q*)+� Eth(=3nekTV )T,!*j4«1Ä Ç ∼ 1×1049 Ä ` {�¬-Ü ÐµX vµ�.-��0/ 4.3
Ù,132 ¬.4	5�6�7G��v 1◦ 839Ù,: uz� X ¬ X ¦<;	= Ó�>�? �A@CB	� �ED1Ä<Ñ Ë Ý�Þ%ª1«-Ü!��¬ Ç d e (= neV mH)� 3.8×1033 g ∼ 2M� ÄF!1j�v X�Ç�Ð�X ��G9Ý���;�= Ó�H�:^Ù Ñ�«	IE�'J!p'DmÄB¢âLK<M � `�w Ü

¬'N�¢ Ç G359.42−0.12 � Ð-X � Ö ����O��*� Ö �AP'Q `�Ú^Û �+R*S�� X%â*w*`!w
([20]

Ç
[41]) Ü ÐbX vV�����@��T w ¸�¹ ��U���V*I���� Ö kG«Vx Ç 4<5W6�7 ¸�¹ Ù�XY «���O@�+Z[�<p�\	B^]!]`_�aFV�bm� ∼ 0.5 Jy Ä�c w � Ö G359.42−0.12

Æ ;<= Ó>�?9Ö kG«zÄB¢ â Ï+d��L��O�e<f��+Z[�<p�\	B�]�g`_ Ù,h Ï.i â ¢��4{ âGw «-�I�¿ Æ c w Ü�j'k Ç ASCA � Galactic plane survey �<l^D	m�\ Ù�n ��{�¬�;<= Ó	>�?o
X ¦ Ö�p	q<: u�¢-¬ ([19]

Ç
[16]
Ç

[40]
Ç

[7]
Ç

[34]
Ç

[32]
Ç

[8]
Ç

) Ü�rCsL� O<��� outÊ'v Ç G359.42−0.12 ��lC]�g D��+@w�yx Æ	z�{�| «�}�~!¿z���	�W�*«#Ü

/ 4.3: 4�5W6+7 |�� 1◦ 8C9'� X ¦ o e�fr¢ â s1«.;�= Ó<>'?
Unit G359.42−0.12 Sgr A East G359.1−0.5 G359.8-0.3

Size arcmin2 2×2 1.3×1.3 6×6 7×4
NH 1022 cm−2 11.1 11.4 5.9 4.4
kT e keV 1.0 2.1 0.6,4.4a 1.6
Luminosity 1035 ergs s−1 1.0 2.3 2.7b 1.6
ne cm−3 5 6 0.5 0.5
Eth 1049 ergs 1 2 1 0.4

a Two thermal components.
b Calculated with the values in Bamba et al. 2000[6].

4.6.3 6.4 keV ���0�
G359.42−0.12 � � �C� x�b Ù���� i â s*« 6.4 keV ��¦ ÙL� s â É	�%ªm«�Ü 6.4 keV �¦ o e�f9ªm« Ù	��� �+� ��� (7.11 keV) Ñ��%cws	�E(+bW) � � ¶ � �A� � Æ ®4¯ Ö �G«#Ü� | � Ç

G359.42−0.12
�u�

X ¦ Ö'��� s � Ö G359.42−0.12
ÆA�'� � À�  o�¡ f � â�Ç9Ð�L¢ § � ��£ o e�f[¤�¥�« Ð Ä ��Ö Å n s�ÜÝ'¦ Ç Sgr C

|§� ��¨ â s�« 6.4 keV �A©'ª ��Ð � �*¬�� �cÖE�^n!ÆC«�â sm«mÑ@Ò Ù¬ Ê1« (  4.1) Ü�Ñ «+â G359.42−0.12 �<�<��� x®bC6 Ù+�¯� iz« 6.4 keV ��£ ��°'± �
G359.42−0.12

Ö*�<n Ë.²�³ B��^g D^»u� n ©<ª Ä-¬ � ¬ �,´ £�µ Ö�¶wn�«+â s1«A¥*s'NÄLÉC· � i�«#Ü

4.6.4 ¸º¹¼»`½ ¾º¿¯ÀyÁÃÂÄ�`ÅÇÆ
§1.2.1

Ö+È*É ¬1Ñ1Ò Ù 4<5w6A7�Ê<BLË<Ì ��°<± Ä � â Ï « ÄcÏFP�Í n � ��p<¶ ;<= Ó	H:1Ö �'Î+Ü�®!¯�Ä�¤�iwÎ�au�yx ��q 100  /105 yr
Ö �EÎ |[� X £ o e�f^Ï3Î%Ñ1Ò n Í3s

(< 104 yr) ;<= Ó	><?9Æ 1.8◦× 1.0◦ 9 Ù�q 10  �'Î ��Ð!Ö ��Î-Ü Ð i � Chandra/ACIS-I
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� ´�� 17′× 17′ ��� � 1 ���� Ù��	� Ï3Î-Ü�
1¾ Chandra ������E� (100 ks) ��� Ù Ñ «â k�� Ç�´�� 6 Ù 1
� ;	= Ó	>�? o :^z � ��Ü Ð i ��Ö 4<5w6A7 ¸�¹ Ù�zL{^|�«�â s���;= Ó	>�?w� 4 � Ù�����Ð#Ç 4�5w6A7�Ê<B�Ë<Ì ��� � o Ï É4â�p<¶ ;<= Ó	H<:�Ù Ñ «�â����Ï3Î � ���! Ä�¤�i â s�� Æ<Ç 
�"�Ï$#�%�& Ö �'��� ��� ot ·�v Ç =	� n ;<= Ó�>�?9Æ:�z ¤�i Ç 4�5W6+7�Ê�B�Ë�Ì o Ï ÉGâ��(��Ö	) Î�}�~�* � �	�W�EÎ,+.s�·*Î#Ü
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5
� �

X £������	� Suzaku 
 X Ñ ¨ Chandra
o�� s â 4'5W6+7�	� o d�i��Li 100 ks 
 185 ks�	� � ����� n������ 8��3��� ���*� « ���

1. �� "!�# {�$ � � �&%   ��' n)( ++*,
 Si 
 Fe - � s/. �103254	� � 3 − 4 6 ��7
�*� « ���

2. He-like Fe Kα ��£ � !1# � 6679±1 eV �^�[�8
	��£ ��°�± �:9	;3<+= Ê	>LË�Ì���EÎ,+ � .&?�@ �<n s5�/A <�BDC�E °�± �*�EÎ,+GFC·^Î � � �� �*�EÎ��
3.
�IH+JLK � �'£ ¢/7�M [H-like Kα]/[He-like Kα] 
 [He-like Kβ]/[He-like Kα]

|§� �
 "!�#�Ê�>�Ë�Ì � 6.5 keV � 9�;3<+=�N�O -<�EÎ,+ � .5?�@ E�P s&�

4. �	 "!5# Ê	>�Ë�Ì ��Q	7 � −0.4◦ < l < +0.1◦ �:R � � � ∼ 6.6 keV ��SDT����EÎE 
�U�V�Ñw�W��X E5Y ) s���Z� � Q/7 ��[D\ - � E �]
 l = 0.2◦ � � ∼ 5.4 keV ��EÎ:�
5. 6.4 keV ��£ �:^	_ -�! * � Fe `�aD� ��Pb( 1 c <D=�d µ Fe Kα + �3egf KLh ��EÎ:�
6. Sgr C �	i/j ��k�±��ml�nW� P�o ���w�bp8qsrut �1�vU�w�x �W� ASCA w�x � +1yK�z1{/|sK p ��}`�8
 6.4 keV ~<£"w ¢57�� ∼ 250 ��� � �/ �!�# E���� w 106 6 �Î1��� ��� + ru��� Ï3Î��
7. Sgr C 	����� 2 �3w:� E �&�:���D� M359.47−0.15 
3�^Ñ�� G359.42−0.12 ru�v�� ��� {D��� p8q+�/� �)�5�uV�� � U1VZ�1V X �	�D���/j +������/ �¡���}�¢ +�F£ �¤V�¢:�
8. ��wm������ �¡Iw �Z�Z� �� �!�#I¥	>5¦�§�wm¨�© E5ª�« ���	��¬ � ���®��I¯+¢Z�° ru�	��± ¢:�
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������� ��� � -D}��
	8
 ª ( w���1w�������������� r���� 	�� � ��������-�� (! �"� � o °$# o � ± �
%'& w�(�) E+*-,�Y�.0/�1 ��(�)�2�w�3�4�w������vw�5"- � 	76"��. o ¢�� ° ��8:9 �
�s*�};	��=<�>+�
����?A@"w+BDC=EGF�?�Hg- �+I�J �LKLMGN �	� w�O P �QP=� %�R ��S�T"- o �Z¢���U

4V PXW 8grZY ¯�� � ��[�����-�� (! �" � � ± [X\�] W ?�Hs- � �'�+� ��^ ��w�_ � o` -�F £ ¢Za�b rZc�7 ° PL(ed £ .�fhg o � � �=[�i ��j�k�W�lDm � ��� T r=n=o mqp�r�qs o ��`v¯-� � �0[
t

4 u"w Suzaku w�v 7xw o ���s��y ° £ m�z-{DY g=> m �L� s o ��` o �-| H"Km| Me�q w&����}0U ± [A�+�X�=4V P�~���m ��¯�� � s o �/`Z¯�� � ��[ t 5 u�w X � °����r «A� �0� ���������-� gX> m �s� s o ��� o ����w�U ± [	}
	$� ° 9+�-� o � � ��[=�
gX>+��CA��g�> m ����� a"w��G�0����K�M�N �/� w=�:	������=�Z���Z�L� n=o m ? £ s �
���Z¯�� � ��[�B- ¢¡£> m ��I�J�¤=¥ m ��¦�§ m ���1��¨&�©	ªU��x¡«�0¬ m v�L®��+¯ £m �v� s �����v¯-� � ��[°�± ¤�²  ��³�´ g=> m �Xµ�¶¸·q¹ �V�=��� � s Y ¯-� � �+[ºD» §1�¸¼�½�M�¥ ¤ �� m�¾ X ��¿�À ¤+Á �'�=Â�ÃÄ��Å ¢q5'U�Æ-Ç�È�É m �;	�� � �+[Ê�Ë m �-Ì s ¤ Suzaku ÍAM-Î ¤ �� m� �" � � ± [

Ï�Ð Ñ ®
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