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2005 9 7 : 10 ;=<?>@;BADC 5 EGFIHKJML X NIOQPIRQS TVUXW3Y[Z]\^>=_I`badcbegfIhQijdkXl OmPon (USC) prqtsvuxwMyzq|{D}�~X����RIS@<I��>m���D�I�d���z�?���D� (XRS) >
X N CCD ���o� (XIS) >x� X No�@��� (HXD) � 3 �I�X���X���D\^�o�"��{m�m�DL�~X�]�� u HXD �]�m z�]> ¡£¢@J BGO ¤¦¥¨§ 20 AM©�ª3}M«M�^¬@Q®o¯m�^°²±|§�³m´¶µ?���L�~v�?{¦§=·I¸o¹mºo»b¼o½¦�x�zHIµK�x¾�¿rµ�}¦À]�d\ HXD-WAM C�Á�L�~mÂMÃ�°zÄ���¸¹@� 50keV pÅq 5MeV HÇÆmÈ@<�·ÉY=§x�xÊ3�@µK�M�I�x>QËmÌmÍmÎGÀ 100keV C 800cm2 HÏ �]RmSz<�Ð�ªÑ¡Ò¢bCDÁ�L�~ HXD-WAM ��Ó¨ÔbÕvÖ�«]×bØ@Ù��dN�Ê¦�QÚÜÛÝ>mÞ�ßo»Màá§âmã HgU3L�~
HXD-WAM <bädL=»màmO�Pv§=å � wIC^æ�çèH?JDLDÀ���< WAM ��ÊGé��mêo�Dë�Ùr±ì\DÁL�~�Êré��oêI��ëmÙÑ±í§?îIï"äXYñðIÎrÀxLD��H|Cx>�»mà¦���@��òoïv§xóQw3�=ô¦L���HÒ\oCõ >3öI÷¨<�ø¶µ��oÚQùX�úÛû°o×@���üÛ[�M�M®M§?ýèq£{XL�ä � <IJ�L�~ HXD-WAM �IÂ�Ã°zÄI�]¸m¹¦C¨Á�L 50 þ 5000keV C¨��O�Pá§xÿ���}����m>mRmS��	�XwmC¨��Ê éx�mêm�¨ë�Ù±B��>mØXÙ=��NX<¨ä^LDÀ]��×��@����
Çà¦����	�X<DädLDÀ]��J��Ò\�Á�L�\x>��X<����	���<¨ädLDÀ��d\������dC�Á! >����¦w�C��"	#�$¦��³&%@<¨ä('��^¢ õ Y*)�+á§-,/.�L�~X�?{q?��0 90 1¦� TVUvW@YBZ^RISX����� 32M<zHdÀ�J4'�� 10 1�5oï¨CdÊÅé]�oêI�DëmÙÑ±76�8\x¢ õ Y:9�;DU3L�~"ä�']�d> 1 14<zex� GRB J"q>=�?A@Q>�?CBá§�Ê é^��êo�¨ë�Ù"±�HEDJxô¦L]\x>�F�G	1rÀIH Y[ÓDÔ¨ÕzÖ?«d�	J � �Q��pMJI�x~�A	K�L�C���>@�]����X�"	#�$X<â U3LEM�NX<OGFIµ >�M&NX<¨äA'��dÊ"é��oêQ�DëmÙÑ±�Ög� Ûí§QP�R µ�} � �QC4JQ�S�T�U§>V�WÅµ�}�~�XoàY�m<���>áTVU@WXYBZ]RISD\x>�0 90 1DC�"�Zv§\[  Gµí> 50 ;Ç �]DC�öCM�N§Q^�_DU3LD��H�§E`�¿rµÒ�x> HXD-WAM \dÓDÔ¨ÕzÖK«�§-ab�o}z;Òp"qc@dB 50 ;=�QöCM�N�Q÷ l ¸"§Ee õ �¦µ�}x~ HXD-WAM �]>¶;4fcgM�@Ù?\A9�; µK�M�¨LI�dCAhoøÑ§¨µ�}&iYj�I§Ekl'=�x>�mmïbn]N¶HgÚQù3� Û °@§�¿D�QC 7 o���ÓDÔ¨ÕzÖ?«�§>V�WGµ >3p 5 q&<Xex�Crs U¨CdÊÑé]�oêI�DëoÙÑ±B�S�T�Uá§QtDUv��HÒ\oC õ }�~4ud}�>z���]Ê"é]�oêQ�DëmÙÑ±í§-vw <]¿D�I�dÓDÔ¨ÕvÖ?«Q��Úoù¦� Û °z§Q�3µ�}^~�JI�IÚQù¦� Ûû°Mprq HXD-WAM �Ax�DQCÁ�L�·m¸o¹bCd>"�3q�<o�y3Â�Ã^°zÄ�j�u^C��QÚoùX�¶Ûû°�\�zMý¨C õ L¨�¨H]§�{Y|@µ�}x~
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l�h�i�( MmW l<n;o�p;1�q<75oJr*s5& Mut�v*w2x 1�l�y�z 50 c�} 6Kb¸<h;l�n9o@z�:�o�r�s5& MGtHv�w*x 1<l<y 50 c\k 6 Kb¸�h9l�n;o;p91Hq{ o;r�s2& MGt8v�w�x 1<l�|Hz@}<k 50 c4l@~�¸*�����L�Sd��
l 6 K�¸<h*ln9o9p;1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

4.17 � 5.9 l { l�r�s2& M �%�
��#�=L�Sd��%q O 5 >@?BA 3.5 >�CJ�Ho�D�E2oJ�1 6�F�� 1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

4.18 }�k 50 cSl�~$¸����8�'� w � 5.10 l��%��#9=�l�Y�Z.���HdB��l2�S$'&�()�+;,*�]- 6 � w Kd¸�h��P�\$�&�(�)�+2,��.-���/ x dH^*_5`��2o;p*1
q . 44

4.19 2006 a 12 b 06 cS3 HXD-WAM y�� � d�e�f�T�gSU�l�h�iB( MjW 6 }�k
50 c
l�h�i�( MmW l<n;o�p;1�q<75oJr*s5& Mut�v*w2x 1�l�y�z 50 c�} 6Kb¸<h;l�n9o@z�:�o�r�s5& MGtHv�w*x 1<l<y 50 c\k 6 Kb¸�h9l�n;o;p91Hq{ o;r�s2& MGt8v�w�x 1<l�|Hz@}<k 50 c4l@~�¸*�����L�Sd��
l 6 K�¸<h*ln9o9p;1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

4.20 � 5.13 l { l*r�s�& M �%����#�='�Hd���o9p91Hq O 5 >@?�A 5 >�CB�
o�DE�oJ��1 6GF2� 1
q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

4.21 }�k 50 cSl�~$¸����8�'� w � 5.14 l��%��#9=�l�Y�Z.���HdB��l2�S$'&�()�+;,*�]- 6 � w Kd¸�h��P�\$�&�(�)�+2,��.-���/ x dH^*_5`��2o;p*1
q . 46

4.22 2006 a 12 b 13 cS3 HXD-WAM y�� � d�e�f�T�gSU�l�h�iB( MjW 6 }�k
50 c
l�h�i�( MmW l<n;o�p;1�q<75oJr*s5& Mut�v*w2x 1�l�y�z 50 c�} 6Kb¸<h;l�n9o@z�:�o�r�s5& MGtHv�w*x 1<l<y 50 c\k 6 Kb¸�h9l�n;o;p91Hq{ o;r�s2& MGt8v�w�x 1<l�|Hz@}<k 50 c4l@~�¸*�����L�Sd��
l 6 K�¸<h*ln9o9p;1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.23 � 5.16 l { l*r�sJ& M �@����#9='�Hd��@q O 2 ><?�A 2.5 >�CB�
o%D*E�o��1 6�F2� 1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.24 }�k 50 cSl�~$¸����8�'� w � 5.17 l��%��#9=�l�Y�Z.���HdB��l2�S$'&�()�+;,*�]- 6 � w Kd¸�h��P�\$�&�(�)�+2,��.-���/ x dH^*_5`��2o;p*1
q . 48

4.25 2006 a 12 b 14 cS3 HXD-WAM y�� � d�e�f�T�gSU�l�h�iB( MjW 6 }�k
50 c
l�h�i�( MmW l<n;o�p;1�q<75oJr*s5& Mut�v*w2x 1�l�y�z 50 c�} 6Kb¸<h;l�n9o@z�:�o�r�s5& MGtHv�w*x 1<l<y 50 c\k 6 Kb¸�h9l�n;o;p91Hq{ o;r�s2& MGt8v�w�x 1<l�|Hz@}<k 50 c4l@~�¸*�����L�Sd��
l 6 K�¸<h*ln9o9p;1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
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4.26 � 5.20 l { l*r�s�& M �%����#�='�Hd���o9p91Hq O 4 >@?�A 4 >�CB�
o�DE�oJ��1 6GF2� 1
q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

4.27 }�k 50 cSl�~$¸����8�'� w � 5.20 l��%��#9=�l�Y�Z.���HdB��l2�S$'&�()�+;,*�]- 6 � w Kd¸�h��P�\$�&�(�)�+2,��.-���/ x dH^*_5`��2o;p*1
q . 50

5.1 2005 a 12 b 02 cSl%e�f5T[g8U�l�h�iJ( M�W q�75y 50 c������S�9�'�
d$'&%(�)�+2,*�.-�z���y<e�f�T�g4U���l�h�iJ( M�W q�:J|
���P��7���/ xdH����o;pP�Xz MeV  �o�¡��J¢ w9x 12£ 6 y�¤9��1Hq . . . . . . . . . . . 52

5.2 §4.4.1 o�¥�¦�d�+ 0§M©¨ O<ª 400keV  �o*|Hz�|�¢��B� 6 e*f2T�g�U�lS«�2y9p;1;¬�43H® � 1Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

5.3 2006 a 04 b 30 cSl%e�f5T[g8U�l�h�iJ( M�W q�75y 50 c������S�9�'�
d$'&%(�)�+2,*�.-�z���y<e�f�T�g4U���l�h�iJ( M�W q�:J|
���P��7���/ xdH����o;pP�Xz 400keV ¯�°� �o%¡��J¢ w�x 12£ 6 y�¤*��1Hq . . . . . . . . 53

5.4 §4.4.2 o�¥�¦�d�±@² M©¨ O<ª 300keV  �o*|Hz�|�¢��B��³\e*f2T�g�U�lS«�2y9p;´;¬�4µH® � ´Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

5.5 2006 a 12 b 05 cSl%e�f5T[g8U�l�h�iJ¶ M�W q�·5y 50 c������S�9�'�
d¸'¹ ¶�º�±2»*�.¼�z���y<e�f�T�g4U���l�h�iJ¶ M�W q�½J|
���P��·���¾ xdH����o;pP�Xz MeV  �o�¡��J¢ w9x ´2£;³uy�¤9��´Hq . . . . . . . . . . . 54

5.6 §4.4.3 o%zS¥5¦�d*±%² M¿¨ O@ª À
MeV  �o*|Hz�|�¢��B��³\e*f2TBg�U<l«��;y2p9´;¬�4µ
® � ´Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

5.7 2006 a 12 b 06 cSl%e�f5T[g8U�l�h�iJ¶ M�W q�·5y 50 c������S�9�'�
d¸'¹ ¶�º�±2»*�.¼�z���y<e�f�T�g4U���l�h�iJ¶ M�W q�½J|
���P��·���¾ xdH����o;pP�Xz 400keV ¯�°� �o%¡��J¢ w�x ´2£2³Iy�¤*��´Hq . . . . . . . . 55

5.8 §4.4.4 o%¥�¦�d9±<² MÁ¨ O�ª 1MeV  %o;|�zJ|�¢��B�<³�e�f�T�g4U�l�«�2y9p;´;¬�4µH® � ´Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

5.9 2006 a 12 b 06 cSl%e�f5T[g8U�l�h�iJ¶ M�W q�·5y 50 c������S�9�'�
d¸'¹ ¶�º�±2»*�.¼�z���y<e�f�T�g4U���l�h�iJ¶ M�W q�½J|
���P��·���¾ xdH����o;pP�Xz 300keV ¯�°� �o%¡��J¢ w�x ´2£2³Iy�¤*��´Hq . . . . . . . . 56

5.10 §4.3.2 o�¥�¦�d�±@² M©¨ O<ª 300keV  �o*|Hz�|�¢��B��³\e*f2T�g�U�lS«�2y9p;´;¬�4µH® � ´Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

5.11 2006 a 12 b 13 cSl%e�f5T[g8U�l�h�iJ¶ M�W q�·5y 50 c������S�9�'�
d¸'¹ ¶�º�±2»*�.¼�z���y<e�f�T�g4U���l�h�iJ¶ M�W q�½J|
���P��·���¾ xdH����o;pP�Xz MeV  �o�¡��J¢ w9x ´2£;³uy�¤9��´Hq . . . . . . . . . . . 57

5.12 §4.4.5 o%¥�¦�d9±<² MÁ¨ O�ª 2MeV ¯�°� %o;|�zJ|2¢����<³Ge2f�T[g8Ul
«���y;p9´;¬�8µS® � ´Hq . . . . . . . . . . . . . . . . . . . . . . . . . 57

5.13 2006 a 12 b 14 c8l�e;f�T�g8U�l�h�iJ¶ M�W q@·�y[Kd¸�h<}�k5l ¸P¹ ¶�º±2»*�]¼�z���y�e2f�T�g4U*��l�h�iB¶ M�W q�½B|H���P��·]��¾ x d����2opP�Âz 500keV ¯�°� %o�¡��J¢ w*x ´2£;³uy�¤*�5´Hq . . . . . . . . . . . . . 58

5.14 §4.4.6 o�¥�¦�d�±@² M©¨ O<ª 300keV  �o*|Hz�|�¢��B��³\e*f2T�g�U�lS«�2y9p;´;¬�4µH® � ´Hq . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
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1 ÷ ø

1.1 X ù ú û üþý ù ÿ ��� � � � � � � 	 
 � �� �
°��Bl���������µ�¬��Xz�����|�z�����µ��! �"%ö$#J¸ (X �*z&%��('@� ) )�*�µ�+�Ê�p,<v�w�x ´;£*³uy�¤��2¢ w � å q X �;o-�.�J��®�´5³ z ª ± ¹ ¶0/.¸�ö�á�132�ñ�435�ã76

�8��l09�:Bã0;�y@® � w ä4´Hq�<>=(?§�uy�@J¦ å X �.�8�BA�C�|
z�D�EJÝ�ã0�8�B�(F]�G �uµ�â�´;£*³uo%z�H�I2y-J x�w � å ���K���(LK29â�´NM3O.PJ�RQ�ÊNSUT w�x ´Sq(������8l X �9á!%��('%�J|0V�W�l0X x0Y9Ó µ3Z-[ tHv ´ å ¦�z�VBË��P�4|0�.�2âJ´�£;³�y�o��ã x q�Ä� ��Xz X ��á�%J�\'��[�R���;â�´�µ�|�z5s0] ¹ õXá Ó W�zBH�^�ð�ñ5ã76
�\_�¢wKY*Ó l�`�oK�.�]�\a cb.d�y2p;´
q�æ5£Ho@z3egfI| X � hi%��j'@��µ�k�ß]�;�SÄ@Ú[ÛÆ��jlR�Xz�H.^�ð�ñ�µHí�î ��z��8��mon�o2l��.�]�ja5ã�¢ w*x ´�qqpsr�o2|�z 1979 ��lt |.ä�ÊUu@wv
ð�ñ�xzy�z t w3{  (v z t}| { y�v z t p�â���v�³w~3�5Ý�ã
ÚBÛ8Æ��Ií�î'� å ðñ���É[Ê%Ë*Ì�SUT w � å q 2005 � 7 � 10 pSµ�|Hz�pwr2o 5 ��Ü�³�ã;´ X �3�.��ð�ñ t â� ä�v;y@z����&���J�\��������mon0�.��� (USC) �P� É[Ê@Ë9Ì�� v å q t â � ä�v5µ�|
z
'9²�¶�s ¨ s�Ð(�B��� (XRS) z X � CCD

¨ ��± (XIS) z�� X ��Ú[ÛHÆ (HXD) l 3 �.Il
Ú�ÛHÆ�y%í�î tSv�w;x ´ ( � 1.1) q t â � äwv�|
zP£�l 3 Ä;l
Ú[ÛSÆ[� × ¤�� w z 0.5 �
700KeV l 3 �Bµ����&�-� x  �"%öo#B������oz���B�N���2oB��´
q XIS z XRS |�� 1.1 µ� â.³����Xz 10keV  �o9l(�����!�
�� [�Na ¢¡&£�³�ã2¢ w�x ´(¤�L�¥3¦ 10keV x*Ë.§��
X �.¨.���\¦�©�ª�«��$§0k�ß8¬z���8¬���´;¬54µ-�®°¯�± å ¡U£�² HXD ³Sã8³�´�µ�´�¤
¯�¶4µ(¦ HXD ¬�·�¦9æ�§�`3¸3¹!º�»j¼�µB´z¦�Ò3½�ë�ì�¾z�K²za�¿�À(¤ HXD §!Á�§HÅ;ê!»
Widebande All-sky Monitor (HXD-WAM) ÂRÃ { ¬.µ�À(¤�r�Ä3Å&· HXD-WAM »j¼�µ å
Ä�Å8¬8Æ�À�¤
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Ë
1.1: X Ì�½�Í�ð�ñ t â � ä�v&§�Î3� ( Ï ) Â-ÐRÑ�Ò�Ó ( Ô )

t â � äwv!·3Õ0Ö 2.1 m ¦3×Ø
6.5 m ÙÛÚ�Ü&Ý�¬zÞ�ß�à3á�â�ã�§ Y�ä ¯�»RQ>åj¦3æ�çKèêéìë7»N�oí.ÀUÂ 5.4 m §Bî�Ê�ï

À(¤-ð�ñ$§(ò3óU· 1700 kg Ê�ô�ï�õì¦�pcrU§�ö�÷�ð�ñøÂBùR´�·�¦>ÁR±&ú0¬�ÊBï�µ Y3û ð�ñ
¬�Æ�À�¤

XRS XIS HXD

 �"-ëU#.üj¨3� 0.5 � 12keV 0.4 � 10keV 10 � 700keVý°þ ÿ ��§ � 1 4 1(16 ������� )	�
 ý ë � 32(2 � 18) 1024 � 1024	�
 ý ë�§ Y ä ¯ 0.94 � 0.24mm 19 � 19ý>þRÿ �����õ�§ 190cm2 1300cm2 160cm2(>30keV)�������
330cm2(>40keV)��� ë���ü������! 12eV 130eV 3.5keV(10 " 49keV)#!$

1.9 � 4.2 19 � 19 0.8deg%�& �� Others 2 � 18
	'
 ý ë 0.56 ()� 0.56 ( <100keV

4.6 ()� 4.6 ( >200keV

*
1.1: 3 +�,.-�/0,21�3 XRS ·.4'57åzÝ�í(â�6�7�8:9);=<�²-×�´?>�@qùN´>ù0ú�ACB!D�E

²GFIHJ4?K�L=/7»NM=O�,.P�Q (60mK) ú2R?S�T�U7Á�Â�²�R ä ïWV ï�³G����É24NX�,YF�Z>»[ H.�?\



Ç
1 È ·�H�É�Ê 11

1.2 HXD-WAM ]
^ _ ` a

b�b R�c.4�1ed HXD-WAM d�foõhg�i�R ä�j 4Nk þYlGm�npo�q �r4s�Ct þ?u�v�þ �xw
7�4.æ�ç�y{z�|�d}+�~!�?��� j \

1.2.1 �����{�����:� �
k þ�lGm�npo'q � (Gamm-Ray Burst;GRB) ��cY����,�� j � b?� RG���0O�dY�!�&ï �� ë�� o}� � ä�� �'�}4 n0o�q ��, ��� ë�� o , 90 �!��� � k þ=l?m ��ù�� ���¡  � j¢�£ R�� õ¤4�¥��Y¦ n þ d?+:§©¨�ª0,Y� ä ~)«�� ¢�£ R�� j ��¬��®¯����~ j \ b , ¢�£

,Y°�70c.Bp±}R���²)� � 42³�´µ,.¶�·µd�fG²Y�?4 ��¸!¹ ´&ï�~$ùCº ��»�¸!¹ ´µ,=¼�½�R?�
F�U j�¾ �0¿YÀ�Á �)Â!Ã U j �GÄ),YÅ�Æ!Á�«��:�=ÇÉÈ:ÊË��~ j b � �'Ì�Í ²��0ÄG�)\�X!,Î�Ï c)Ð'Ñµd!c=�0±   ����~�¿!~ �}Ò�Ó , ��»�Ô ����,YÕ!Ö{×�Ø�+ ¾ �N¿.Á � 4�X!,)Ù}F
×�Úp��pÛ�tp� 
GÜ oGÝ d�¿ j �GÄ}d.4pÞ�ß ¹!à , u�v �{�J× ��� Ê¯40X�, u�v �{� �?áâ ,Y½0ã�×?ã�~}��~����GÄGd�kµä lGm�npo'q ���'Ê��Gg�i   � j �Ë¬�{®¯����~ j \.«��
,Yå0d�4.æ à d=ç ¹ U j èêé ¹�ë�ì |�y�í o ¦'î�ï ) ¿µð?ØJg�i   ����~ j \�ñ}�Y4 BATSE

,.g�ied�f�ò GRB cYó�½µO�d.��ôõÊ�� Î b j b � ��Ì�Í ²'�G\ ( ö 1.2)

HXD-WAM dNf j kµä lGm�n0o'qø÷ ,Yg�i0c.4�U�R�d=ù�úûV¯¿   ����ü:òhù�º keV
Í

® MeV ý�þ�d}ü�~!� ��� ¿.g�i �}ÿ  j b �)×��µ±�ÊÉ��~ j \ ( ö 1.3)

+90

-90

-180+180

2704 BATSE Gamma-Ray Bursts

10-7 10-6 10-5 10-4

Fluence, 50-300 keV (ergs cm-2)

ö 1.2: BATSE
� g�i:Ê�� GRB ,)��F���� ×	��
����R�� Ê���ö}\ GRB

� ó�½µO�d.�
ôõÊÉ��~ j b � �!Ì�Í j \
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�
1.3: HXD-WAM �������������! #"%$'&)(%*,+.-0/21%354'(	6�7'89-�:<;=+?>@(�ABDC9E�FDG -D>IH� J+LK��%M�N C�O +QPR�2( O�S�SIT�U�SJV -<W'X2Y[Z]\ U^�_�`
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1.2.2 ��a �cbed � �gfihj Ý�k0o T�Û�t0�ml Ü o?Ý�n�o Áp!q#r�s�Á�È�Á'p�t�u��
�ve¿�ðJ���µd�w�x@y j úzR{
X
m| k�ä l?m Ï c�p9} {<~2� Ý9��o�qD� l ÷ Ý {�� | X

m2�%� d����0¿���u ×[�y�Ø { � � j�� ú zR{ Û�t0�ml Ü o?Ý È�Á�cmppö 1.4
{ fI�=d����5��d hard state p soft

state �[��}� j 2 � { q0� l ÷ Ý<�����%��� ��d ¢ � j b � ��� ® ����~ j�� b { ¢�£
c�p��WØ2± j ~ X

m Ï {0� �R�D���¡ò�p Cygnus X-1 ¿{ð�d���®¯� j	�0� �'¿ ¢�£ ��� j#�
hard state

{
X
m�q<� l ÷xÝ c � �R� { power-law d�f?²=�µf z��   ��pGæD�p¿ X

m2���{ ��� � �D� �%��� j#� Û�tN��l Ü oGÝ È�Á { ú z c�pQ �¡J¢ { �D�I£ �¡ò¤p X ¥ { Î�Ï¦#§J¨ ä�© ÷ ä«ª�¬ £�<®I¯[° �.±2²m³�´�2µ ® � Ù�½�p�¶ £�·i¸º¹�® soft state � ¦ X¥0» � ²m¼ °Q�D� �'µ¡ò¤pGÕ!Ö�½Q¾D¿�²mÀDÁWÊÃÂ °2® ¢ ¯ ²mÄ�Å)Æ ¹�® � ¢ { �0� { �D�¯<Ç Â�p2È � l ÷ÊÉ�£#ËÍÌ ��u�ÎÃ�2y power-law tail ÎÃÏ@�5¢ ¯ ² �i¸«¹ Â °2® ²�p�} {ÐDÑ £ � ° Â ¦�Ò�Ó  zÕÔDÖ Æ ¹ Â °�Ì�° � ¢ ¹c¸ 2 � { �0� ÎR×DØy ® ¢ ¯ ¦ p Cygnus

X-1 ÙmÚ £@Û�Ü�Ý {#Þ�ß Î ·àÍ®0á�â�ã lQäå É<nDo0æ�ç�| tDuDèDéDv {#êDëI{ì%í<îDïð Î Ö)ñ%ò%ó y%ôDõ ÌQö÷¯�Ì2® � } {DøDù £ p MeV ú�û £#ü�ý�þ0ÿÍÌ È �����ÊÉ ¯ X ¥Ñ {�� � � Ì�� î	� å�²�
Dõ ¯	Ì�® �
BATSE

£��� Æ ¹ ø LAD ����� ¦������ Î������ ®I¯Ã° �"!�#%$ � 60
£@ÛRü@ý

X ¥Ñ Î Ü�&'£'� î(��) Ç+*�, � X ¥ æ�ç	-.0/I£�1�° Â32�4�5 °7608 Î:9 ® ¢ ¯ Î<;%= £ÍÇø�>
HXD-WAM

$�Û � ÜmÝ�-�?�# Î� °�® ¢ ¯:$'@ 100keV ACB £�D2° Â ��E -7F�G	$H�I�J $ ñ ÌD°LK�M�N�O3P(� î	��) ×�Ø�Î�� ®(Q2¯ ²'R�S)Æ ¹ Â °�® > ( T 1.5)

T 1.4:
á�âIã3� ä ) É�U�GV-�W0XVYDÌ È�Z ���ÊÉ
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T 1.5: HXD-WAM
$ �_�2Æ ¹ ø ��� -2â�`a� í() ácb�d H »�e - í�f Ng�h@i$ ��j dk &�l Î<m Ç Â�npo > ��� È�q ãr�sut�v3w o:x0y ^ Ì�z�{ npo s'Q3| k ��� $~} o >3�k ��� ^� z ø s ñ �0� k ��� ó�� � ø s ñ -2â�`�� í%) á > (c) �	����� 5��0�

1.2.3 ���C� �(�
1. �	�7������~��%� ×Ø -7�~� H������0 i¡ v �p��¢�£ ¤¥�%� - m�¦ ^ J w o ¢ n Ç�§�-i¨(�ÃÌ9ÛL-7©H7���'ª�« Ì_¬ ó� ��®�¯�° ^ H � $ ^ ×�Ø²± w�{ n ø Qps k0³ ó z7{ n%o >´>�µ &p- ×Ø ? x H���¶�· ×DØ�¸ -¹�º�Y¼»�? x $~}0z ø s+½ ³ w�{ n~o >0¾ -�¿ � 17 À ® ^ H�� MÁ�ÂÄÃ ��^ ¨ oÅ�ÆpÇ s n �ÉÈ R Y�» ×Ø !�#($ �(� ��Ê²Ë�Ì�Í Y ^7Î�Ï ± à � �(�'¢£ � �p� -�ÐÒÑ	»Ó¬Ò@�ÔÕ- ô0� Î0Ö Ë%× øL>�Ø�Ù $ H�� ×�Ø�Ú�Û -�Ü�Ý ^ ¨ B �'��Þ ��ß^�àÓá_� w o Q%s�-�» n �0â(ã�ä l¼$%-7F0G ^ ¨ o �(� ×'Ø k X

P ó�� M�NO'P�- úDû$'å ³ w �0æ�ç ^�è ×�n3é /�ê Ë Û1'ë k'ì ò~^í ¡ � w�{ n%o > Q�w	î�$ ^ � 1980
Ùï - ðòñ�-Ós BÒó F�G	D�¨3ô SMM(Solar Maximum Mission)

F�G �
1990

Ù ï Ù�õ $ HL�ðö¨i�3Q(� ó F0G~÷ RHESSI
F0G�»Ó¬ k3øÓù'ú áÓ� w øL>%¾ -7û�ü � �%� - é /�ý R k�þ

11
Ù ý R $p} o QpsÕ÷ � �(�(ÿ Â�� -����i»_¬�� � -��0ü Ë�	 ×�
 > î 
 � 2006

Ù
9 �^ H�� ð ¨(�'Q%� ó F�G�-�¿���p$~} o ð ñ�-�$ ó F�G k������ â~ã'ä l������ (USC) �� ø_ù�ú áÓ� w � �(�(ÿ Â�� »_¬-�����- 
�� -���� Ë å_z3{ n%o >

2. �	��� �"!W�X	Y�»�#0G�-%$�10$~} o �p� H�& s('D B &*) � »�+ Î J�, Ë�- Q � Q~s k%. � w�{npo ( T 1.5)
>0¾ -�+ Î $ H�& @�/ � � @10�/i-�l ^ 1029erg � � 1033erg(1022−26J) 2 -435(6�798 k ��: ± w o > 2 z(s 2Õ� '�» ÿ Â"� ^<; o s 1034erg

^ 2>=(�	o 3 5%6 7?8 k
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��: ± w o > Q�w H%& �	� -7¹�+ 10 @�A ^ 2CB µ �	o�D�� »93 5(6E718?F } o >	¾�G�HI H�&
X
PKJ4L ^ ¨¼z{M/�N k ± w�{ n { & J n%OP� � X

&
M
&

C
&

B
&

A
G ¸RQ k } o�S�p�pÿ Â�� G�Î9T U4V?W�X1Y�Z�[ n l�\�s ± w�{�' 
 k & 1990

Ù ï G ð ¨�]%^K] ó�_1`�a¨'z�{ & ¾1G�Î1T U4V9W�X�Y a�bdc(o"e �Kf9$ ß�a Ü�gRh S%i9j�k G e � F Z & ÿ Â"� FZ & ¢�£1l Ø FMm ßKnPo 8�p fMq ú × & m ß Á<r 5ds9t u�vRw�x ]y��z F & m1{ G 3 5%6798 f4|}3 5(6E718 ÷?~R��3 5(6E798 a���������� w������ �R� x ��S ��: ���P
 3 56�7?8 aP�?��� &4���1�R� X ����� v�� � w�x �(
M�M� x%� [ a%�P
R�"� m�� f(:�� ���
��SP�1�Pa & ÿ � � a� ¡��� r1¢%£�¤ a 1000 ¥ L§¦"¨ � ��©�ª «�¬ X � f T � ��� & : ������j , fd® � ����S ^ � Z &�r1¢%£9¯�° :  (Coronal Mass Ejection; CME)

w�±
² � & ^ G � :  �<�P
�³ ¯ G<´ L Z &?µ ´R¶�· km

�
2000km a}2¸=}c}��S¡¹º� ]M^P]�»

_�` G%¼ X ��½�¾ a��9� w & CME a}�?� :  w>¿ b�O�Àda}2Á³ ¯ f?Â �R��ÃÅÄÇÆ�È 1.6G � ] a mPÉ9Ê ¦�ËEÌ Í�Ì ³ ¯ w�Î�Ï Í �?Æ ¼ X � f9Ð T Í � x �<Ñ�Ò f?Ó�Ô a�Õ ���
��� x ��S*� � a�Æ m�Ö�Ê ¤ FK× w g�Ø Î1Ï c�� ^ w G1Ù x ©}ÚRÛ(ÜEÝ?Þ���Ò �àßMÒ Z Æm�ÖdÊ ¤1á mKÉ � a�â¡�%�?ã�ä*a4åæÄèç�é�Æ ¼ X � ¦�êR� c��%S ^}]1Í ��ë �<ì a��9�
� ê�� �<� Ì ¼ X � á?í9î sðï Ü f È 1.7 ñdòR��S�È9ñ Z Æ(ó ´ �<� Ì ��ÒEaP�4��ô �1ê� á�õ�ö�÷1ø a"ó � �(Æ(ùKß á�ú�ûE¤ a?òR��ü�ý�þ4ÿ�ý�� � ó ´ �<� Ì ß�Ò f Î9Ï Í � 
���}� v"� � fMÓ � � x ��� ^ á � ] a�Æ4ùKßKë �"ì a� E�<�MÆ(©�ÚRÛ%Ü�Ý?Þ á�� Ò fMÐ� Í � x �
	 w����� ñdòd���4Æ�� á ó ´ ³���� z ����� Ù�� á �� òK���

HXD-WAM
� Æ 2005 � 8 � 22 � � � ½d¾ ¦�!#"ÅÍ �%$'& 150 ()$+* á ù�ß}ë �<ì ¦

½�¾ Í Æ-,/. á ë �"ì � � 300keV
¦�¨ � � ¼ X � í9î sðï Ü á�0132�÷�4 Í � x ����	

� � ÆRùPß�ë ��ì á 100keV $+51ñ-67989ñPòd� | 8 ê�� w 100keV $�*1ñ#6798 Ù;: |8 ê�� á�<=92�> É Ù;?@ w Ù Ä Æ � Ò�ó ´ áBA � 2�C�DFE wHGI ���R� x ���

È 1.6: ¹ ��J-	FJ »�K�L ñM½�¾���� Ì ùPß á X �)M-N . O á�P�Q�á � � x�w 	#R�þ�S áP%Q�áT9í «�U 2 Ù ���%VP� á �9ùPß�ë �"ì ñPòd���
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È 1.7: ¹ �3J#	�J » ñ?½R¾���� Ì ù�ß}ë �ì á�[
X �
M�N ( O ). ùKßKë �"ì á�[ X �
MN 2 Æ ¼ X �
MBN ¦]\+^dÌ È-��_ û ÜPÞ�« á`%a �b ñ Ù . Æ(Ü�Þ�« á ïdc «(ñ ¼ X � áê�� � Ó � �4Æ�ó ´ �<� Ì � Ò+� � á ê�� ñ

ò�R�J�e4������VP�;� ( S )

È 1.8: SMM
K'L ��Õ � Ì ùdßPë � ì á �3f� � í9î�g ï Üihkj � � Ò ákT3l f ï ¶ ñMÆm j)��ÚdÛ%ÜEÝ�n ¦ o Í �%V����

È 1.9: ùPß�ë ��ì á Ð ��p�q Ü (Shibata et al.(1995)) VInflow ñ#_�r á'E Ù é�� � �#st	
ÄÇÆ�*�5 2 «�¬�u � �(ó ´ �<�}����ó ´ �<� Ì «�¬Bu � �MÜ9n9« ïvc « ¦MÌ�Ì
w Æ ¼ X �¦yx ÷�z ���F	�	�ñ(ó ´ �<� Ì ��Ò
�Pë cEï|{} f ï�~4Ï� Í Æ%ô �1ê1� 2 ��ÄÇÆ ¼ X �¦"ê�� z ���
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1.3
� � � � �i�

HXD-WAM
2 �9���%��½d¾ ¦�� Jy*�ñ \%� e Ù ����.��
� á�2 HXD-WAM

á�� c g� ¬ l f����PòP�;� � c g � ¬ l f�� ¦��%� ��. Ó�� �9�)	
e"ñ?Æ���� á�� �� �¡¦ À*}���}�+	�ed� �
� e Ù Ä Æ��9� 2�� Í V í9î�g ï Ü�þ�¬ } ï T Þ%� ¦ 01  &*�R�)J 2Ù ���
HXD-WAM

��� � y� á;� c g � ¬ l f����;��� �dáB  � ¦]¡ �<���MÆ HXD-WAM ¢£ á Ì Z á;� c g � ¬ l f¤���;�� � ��¥�¦�§ V Ù V-� Í � Í Æ :¨ 2<ú w Ù >�©�ª �¬«¥ E Ì Z Æ �� Í § .v® ¯k° � Ò Ù Ø � � c g ��± l f¬� « ,�² E .�Äd³ z � HXD-WAMá ÚKÛMÜEÝ�Þ;´µ�ñKò+® 50 ¶ 5000keV ñ á;·�¸ «�¹�ºRÌ r�»�Æ K�L�¼½ *�ñ á�� c g �± l f�� � ú w . ø bB§ Æ;¯�° � Ò 2
¾ ®+� á e ¿�f�À�Á 2�¾ ®+� á �dò�®���	 ÂÄÃ ��Å
90
øEá ¼k½�ÆFÇ 2 e#� Ù ¦�§ 10

øÈ � ñ � c g ��± l fÄ�ÊÉË
� ú w .�Ì�Í z ®�� ¾ ¦§ Æ 1
ø $3Î á GRB

Ù Ã�Ï�Ð#Ñ9Æ3Ð;Ò « � c g ��± l fÓ��eyÔ Ù �3®��'Õ�²Ö ø � ö .
ùKßPë9× ì � �¬J � V���ØkVB��Ù <�= ñ � Õ ¼k½%Ú�Û 2
¾ ® � c g ��± l f¤�ÝÜ�ÌÞ 2�ßà�á Øk�ÄÃHâ
ã)ä¬×�å «�æ V�ç � c g ��± l fÄ�èÜ�éêë3Ü �%ì «�� Jîí
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2
ï

2.1 ð X ñ ò óõô (Hard X-Ray Detector; HXD)

HXD ö�Õ 10keV ¶ 700keV ÷èø ¨3ù�ú)ûkü+ýBþ3ÿ�� ´µ «���� ��� ®�í���°
	��� ÷ á� Ü����%ö;Õ�¿�������� ������� �! (GSO) �"� «�æ û Õ
#�Ü Æ%$)«'&!( ¾ ( ù � �-þ
� æ �%�¤÷ á � Õ�)+*�À,*.-0/ � À ý1� (BGO) �"� «�æ û � û ®�í32BÜ4� ��þ � æ �
��5��76;ç�8�Ü+9:�ö�Õ ��;+<0= ± �,>?�A@CB�®�÷EDGF � ®G2�÷H@-Õ�I � û ®'J,�GKÄÃ Ü
X Á ÷ML0NPOQK�Ã�Ü X ÁPR?SG>�T  >VU4W á ç X X4Y�Z%[ ù ö�Y0\G]^X�Ø3_�Ü+`,a4b,c
(
��;+<0=d �0>3� ) e^fhg �%i 2�÷H50@�j i í"2;Ü.k ( Ø+l0m7e'n.o^8�p^q,m ÷ û�û Y�rÜ BGO �%�Ü.k (ts � �Bþ �u�"�ö+Y�v s _�Ü�w s i'x F�y ù k i'z,{"| s � �Bþ � ù} á � Y
å <�~.��� � �Bþ ��÷��0�-í"ZG[ ù Y HXD ���,�
�h�Q@�ö�Y BGO @���6Bç�� û
� �#þ �E���4�
��� ù GSO e��
���HY 1 �.�+�4aPc,�P�P� PMT @^�"�G��� � ûQi����0� g0m ÷ û ( l0m7e�� û � Y
2�� 2 ����+�%��K�['�+9:?e^f�g � � ûCi�� 2��.k (ts
�
��¡7e¢C£�*
� �¤;t¥P� �,>�¦F÷ û ( �Q§�¨ Y HXD

ù ö+Y GSO �+© ù PIN ª��?��SC>
����¡ ÷ û (¬«, �,����¡.5G�C6 � ûQi�� 2h®+ö�Y GSO ¯4°�@+ö+± ûü�ý�þ9ÿ�� � X X
(10keV ² 40keV)

ù } �"i�ü�ý�þ�ÿ���³,´Qµ 5�¶¸·¹Y090:
���7��53� ù · û4¨,º Y PIN
«

 �7e GSO ��» ù �¼·+2�÷H@
k�½¤¾ úFûkü�ýBþ3ÿ�� � X X7e�¿,À ��i 2�÷H50@�j i k (ù s 6 � ûGi�� Z.[ ù Y�J,� ù k i ��;�<0=d �,>3�Áe'ÂÃ[ �G¨º%ù Y��,�%�PÄ ù ¢.Å 1
>�S
�'Æ � ¦ (FC) ÷ û ( LÇ,¡7e'È
6 � Y�LN?e 0.5 ÉVÊ�l ù�Ë ½¹Y3Ì¤Í"��J,�CÎ�O"�+lÏ 50@
j i ¯,°�I%Ð s û k ( ù��"i'Ñ4Ò eQ� � ûQi�� 2��.k (ts �,�ª
�+�7��¡7e 4 Ó 4

� 16 Ô4Õ4Ö�Y?ZQ[ ù Y%#�+× $ ù 20 Ô��4� �Bþ �Ø�%� ( Ù 2.2 Ú,Û ) ehÕ4Ö � YCÜ0Ý ;  Þ @3ß�à�á û+ù n
o,8�p4À3e�â ( 2)÷�@Y�Z"[ s i ± �ã;�<P=,d �C>ä��å3e�ö0K�6 � ûi�� 2��.k (ts�æ^ç e�è.é æ^ç ÷Mê û Y
2'® ù k�½Aë0ì0í,î7et�PRä���0��Y�ï^ðQ8 Þ e��
R3Z s û 2)÷t@�Y,ñ4�ò� ¨ � ;�<,=4d �P>��¤�ó�ô%5�Z�®Yä2�� X XPõ,ö ù à û � Y0÷ø0ù,ú �+ð,û?e�üPýò� � ûQi+�

2.2
þ ÿ � � � � � � ��� 	
(Wideband All-sky Monitor; WAM)

HXD �P� �-þ � � �,>�¦-ö�Y 38cm Y 4kg ß���
� s �.> ¥�� � ¦�@CB i�� HXD @+ö�Y
2�®%e 20 Ô,Õ0Ö ¨ 4 í%� æ ý�e)÷C½¹Y^B�[�� i l Ï K�[4· i J0�%�����7e z ° i 2�÷V5@
j i+� #0� ¨0º Y HXD �4� ��þ � � �4>�¦#ö�Y��4J��,Ý"¦ � ÷� � ÈP� �%i 2+÷H54@
ji������ ö�Y,� �Bþ � � �0>�¦����J��Ý.¦ ���Cµ e���  � � HXD-WAM ÷H��!^@ ûGi��
HXD-WAM ö+Y#",ô�� NaI/CsI �Q> ¥�� � ¦��+�
��¡ (CGRO $�% BATSE

s _ ) R^Y û
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§�(*) Ä^� Swift $+% BAT Y 2008 ,*-/.10325476
� GLAST $+% GRM(BGO �"� )
ù#8

Ö�Y 500keV ² 5MeV @ ¨�û19 !#��j s ë0ì0í,î�e�:
6 � ûGi�� WAM � ü%ýBþ3ÿ���; ö3ö
50keV ² 5MeV ÷ ú ·�Y 100keV @�ß�ë0ì0í4îG5 800cm2 ÷¤©"�<$�% ù#8 Ö=
�Q@QB i 2�÷
5?>7@.@GB i+� �4J��4Ý"¦BA,��¿4À }*CED s i J7FHG�Y7IKJ.¢ ��L RKM i?N X X7O4Y�PQ�R XTSKABUWV s _MY+X*Y |7Z M i · s i\[ F�]_^ i+�

Ù 2.1: HXD ��O0¿ Ù 2.2: `�a?bKc [ed ¨ D j'Y+f�a30+cã[ed¨ D j�� HXD-WAM �hg�i4Ù

Ù 2.3: ©7$+%��<� [ �0Ý"¦?A �Qµ D 8?j � ¨ kmlHn ·po1$*% HXD-WAM1 í
��ë4ì0í4îq+r G�ë0ì,í4î,Y*b r a*s3tvuxwTy,e\zò��{ N.i+�
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2.3 HXD | } ~ � � � � ��� � � | � �
HXD G<�v�*�x����]3^T�\�+�����7��U3�����3��� Q1� � WEL ��� HXD-WAM

D1�\ ¢¡£\¤K¥ ��¦+F_§©¨hª#S�� L U#«*¬ £ Y� l ��®*¬�«*O £\¯T°+±_² HXD-S(Sensor) ³+´1cv�
HXD-AE(Analog Electronics) � HXD-DE(Digital Electronics) � HXD-PSU(Power Supply

Unit) §�¨�ª�� HXD-PIM(Peripheral Interface Module) ³ 5 µ+³\�?¶Tc ¡¸·1¹xº�  �\» HXD³T¼1U*½*¾ ·*¹ £À¿ 2.4
Z<Á�l »

HXD-S ³ Anti ]1����Â ² �_�ÃV Q ³ L1Ä�Å7Æ�Ç+È3É u_U3G#��Ê#Ë HXD-AE
Z5Ì ¡Í 

�5» HXD ³ Ç�È*Î�ÏKÐ#Ñ (HXD-AE) G<�ÀÒ�Óh«*O�� �
ACU � D �v�*�B���7��U7�©�Í�T�� Q1�ÕÔTÖ � �

WPU � D HXD-WAM
ÔTÖ � �

TPU �3³�×�µ3³ ÉKØ V Z ¶�Ù º�  { N �5»
HXD-WAM ³ Ç�È©Ú TPU ] Î*Ï º�  ��Ê ² ACU ] Ú<Û*Ü �À«*¬KÝ=Þeßà��á�â Ø�ã7äÀÆå+æ�ç  ¹/º�  � HXD-DE è Ì ¡  �5» HXD-DE è Ú CPU

çvé+êàº� *ë §íìî� AE ï ¡ðxñ�òxó ²Àô Ø � £3õ �íöÍ�#÷1ø ÎBÏ Â��vùBú+û*ü�³ ô Ø � áýö5þ Ø7ÿ���� � DP
� Ì Ç� �5»KÊ ² �����Bï ¡ Ì ¡  ² HXD 	K³�
� ä������ �©³hß Ø�� �À÷Bø�����
� ä�� £��� � DE

��� ó ² � ð Ç º<  � ô 
 Ø�� º5  �5» �� ¢¡ Ú 
!� ä"� ³!#%$xè�¨ ó ë �%&' è)(+* ë HXD-AE è), Ì º�  �<»

¿
2.4: HXD ³T¼?á+½7¾ ·*¹

2.3.1 HXD-AE-ACU

ACU
Ú � HXD-AE ûTü £ 
 ä ö Å�Ø�- � � ²*¥ ³%. ÿ0/BØ�-���� �#» ACU

Ú
HXD-

PSU ï ¡ ³h«�1 £�2 þ Ø £43 º ËKè65�7 ð�ñ ��³ � � PSU
ç

ON è*Ý��98;:�Ó�è ACU
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è�«�1 ç�F6G/º�  � ACU û*ü çIH6J £�K�L � �<» ACU
Ú � HXD-PSU ï ¡MF6G º�  ² «

1 £ HXD-S � WPU � TPU è<¶�NÃÂ� O*«�P6Q@R�S+8 PIN ³<®T¬�«@1©³T
 ä ö Å�Ø!- £UWV »
2.3.2 HXD-AE-TPU

TPU(Transient Detector Processing Unit)
Ú �Õû�ü � 4 µT³�. ÿI/�X4- ï ¡ Ý ì � HXD-

WAM �*¶ £�Y[Z � �5» 1 µ3³\. ÿ6/%X�-��3Ú 
 X<Ä�X ³ BGO
£^]K¥*²

5 µT³ BGO ³ ÇÈ £ Î+Ï � �5»À��Ý�_�Ù Ú HXD-WAM ï ¡ ³�`T��ö É � X_ä�Ç�È £ WPU è<ÒKÓa@b �� � 8 � 1 c©³ Ç�È £^d Â ¯T°+± � � 8�è�¨1��e ä ��f�g X áýöih öDj ä#ÿ ÷ ä ökE*ü�³á l�m�ö - >�? £ UnVv� 8 � RBM(Radiation Belt Monitor) 8BÂ ë�o%p � � ³�q+«�r P6s³h�6b�è Ö � ë � ACU è Ì � � 8 ç � � �<»
2.3.3 HXD-AE-WPU

WPU(Well-type Detector Processing Unit)
� � 16 tx³\u�v=�/ö ï ¡ ³ Ç+È £ 4 µ�³6:w ÝI. ÿ�/5Ø-�� 4 u vK��ö Ë�µIx\y ÎBÏ � ��» 1 µT³I. ÿ�/5Ø)-_Ú �Iz  0{#  4 µ3³ GSO

8 4 µ_³ PIN ³ Ç*È è)|�Â ë Q�}1�6~��7� A/D ��� � �<»�:�Ó_è��\� ä ök�+KÓ��Th��
� ä ö £\� $ � �4�%�6�6$ å+æ �ýö 2 e ØhÉ � Ø�ä ����:BÓI� � £�� ó ² `*�xö É � Ø�äå*æ §�¨hª#�������@j Æ å*æ £  ¹ � �<»

2.4 HXD-WAM � � � �
HXD-WAM ³ ÇBÈBÎBÏ � �7Ú �)� ä��_Ø ��³�®+¬1«616h�� 2 ø ä �)�3³�« 1 F%G 8p�)�ä���Ø ï ¡ ³ Ç�È £ Î�Ï Â AD �6� � �^�©³;��µ3³)AT� ç � �<»hû6E�.6v � Ø;��� HXD-

WAM 8BÂ ë ³ Ç�È*Î�Ï 8BÂ ë � HXD-WAM ï ¡ ³ Ç�È £^�%� Â��9`�áýö Æ jv¾���Â ë � �¡ -�¢?Ø á\l�mÃö - £ J�¹ Â ë � �5» HXD-WAM
�  ¹/º�  �0`�áýö Æ jv¾ Ú�£¤ 2.2³ 2 �%¥ ç � �5»�Ê ² :BÓ3è5�x��� Ú)£ `T�Hö É � Ø�ä 8BÂ ë �*�����7��á7�x�Í�7��� ä� Ç�È*Î+Ï � (WPU) è £ ��:�ÓI� � Ö ³ Ç�È 8BÂ ë�¦/º�  �h» � ³)��:�ÓI� �xè � Ö �� �  T¡ -9¢BØ%§@¨TÚ£ §H¨Iz 50keV

�T� �5»
`<á ö Æ jÀ¾ Ú�£ 50 keV ï ¡ 2 MeV Ê � ³  0¡ -9¢BØ©�ª £ £ 64 ch ADC

£ ��«\�ë  �¡ -¬¢�Ø á6l9m ö - £ ò� Â ë § ì £ �®�_è�¯_� ä 2 ä m � � � ô Ø ��°6± ³0²³��£
54ch è�´ ä Ê�8 ¥ º� 7ë � �<» º�¡ è £ ADC ³�µ Ø g Ø � Å?Ø ´*��ö £��6¶�· è;¸Ö Â £ ¯ � 5 MeV Ê � ³ ©�ª £ 55ch ³®`#á Æ j?¾�èHÂ ë � �#» � ³�`vá ö Æ jB¾ ÚI£

HXD-WAM 4 cHè)|ÃÂº¹�»Hè £ 1

2 ¼6½ è5 ¹ Â ë � �<»e ä ��f�g Ø áýö¸ÝHÞ £)¾ � · è%¿�À�Á�Ý0À^E+ü©è;|¢Â ë Ú�£\� ¼ ³?Ó�Â5¶6ÃT� �3Ú)ÄÅ · Ý�Æ · è �®Ç Ý �!È ¯ ç � À<»®z � ��£ HXD-WAM
�_Ú£  0¡ -9¢BØ ³�´ ä � Ú 4

band è�ÉC8?Â ë � À ç £ Ó�Â5¶6Ã0� £ 1/64 ¼ è �6Ê ² `5á ö Æ jv¾ �  ¹ Â ë � À5» ²Ë Â £®Ì ³5®�Ó�Â<¶ ÃT� ô Ø0Í £ Ò_Ó ò� Â £ �%Î ë ���*è0¯�Ï ä 2 ä m � À Ì 8 Ú a Ç
s ª ³)� ¨ ï ¡ÑÐ Â � ³ ��£ o%p � ��£[Ì ³�jIÒ öÔÓ Ø@Õ £ .6v ÍÀØ Â £@Ö ø�× õ ä ¶�Ø
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è)|ÃÂ £%Ù@Ú Ý� H_ç�Ûà¡  ² Ó�Â)s Ë ñ £�Ü . 2 X �3è)Ý6ÞíÂ £ ���3è�ß�àKÂ ë � À<»Ì ³;á6â Ú)£[ãåä � ç\æ ùBú©³èçéf6g Ø áýöêá�â Ð#Ñ[ë^ì%í Â £ HXD-WAM ³ Ç�È+Î�Ï6î
( ß Ø�� Ï1÷*ø ) 8 £ ù+ú é*ê ³ CPU

Î*Ï�î ï õIð ö�Ï?÷�ø)ñè8 � U Ý ó ë � Àh»
ò[ó B BGO ô�õ T¡ -9¢ ö s ª 50-5000keV 0¡ -9¢%ö÷ Ã�� 30 ø�ù 662keVÙ�ú c � 800cm2 ù 100keV

£
400cm2 ù 1MeVû Â ÷ ÃT� 31.25ms

¤
2.1: HXD-WAM ü)ý��

 T¡ -9¢ ö\þ®ÿ�ä ¡ - û Â ÷ Ã�� Ó�g X � À û Â Æ ·
BST . ö�� 4ch 1/64s (TH) 64sec(8sec before GRB

55ch 1s(PH) 112sec after)

monitor for

TRN
ô ö�Í

55ch 1s(PH) every 1sec background and

transient phenomena

¤
2.2: HXD-WAM ü��6ý £ TH:Time Hisory

£
PH:Pulse Height
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BATSE HETE-2 INTEGRAL Swift BAT HXD-WAM GLAST

SPI/ACS LAT/GBM�� �

NaI NaI � CCD Ge/BGO CdZnTe BGO Tower/NaI � BGO�� �	 


� � ��� ��

25keV - 10MeV 1.0 - 500keV 18keV - 8MeV/ 15 - 150keV 50keV - 5MeV 20keV - 300GeV/

100keV -

	

MeV 10keV - 25MeV� � � �

2000cm2 120cm2 500cm2/3000cm2 5200cm2 800cm2 8000cm2/126cm2�� � ��

25

�

20

�

2.5

�
/ � 4

� �

3

�

0.15

�

/15

��� � 

1.5 - 2.0str 0.28str/
� !" #$

1991 - 2000 2000 - 2002 - 2004 - 2005 - 2008 -%

2.3:

&' ( )� *+ , -. / , 0� 1 , �2
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3 X
3 4 5 6 7 8 9 : ;

§1.3 <>=@?BABCEDGFIH WAM üKJML>NPO öRQTS <VUVW 50 X 5000keV <0üRY[Z]\>^`_MAIab HdcTeTfTgPhi<@jlknm�oTpTqsr[tvuxwzyn{}|�~�����H>�T�[�T�}FBC�Ws��j]���PtR�d��FCKWB�dj��sU@Wl�

�
3.1: �]�z��j>k�mdo`p`qBrMt�u��

3.1 � � � � � � �   ¡ ¢ £ ¤ ¥ ¦ §
cMe�h`<Ej��V�V�[�¨ji©iª}w>H]«[j�¬V�hsj>®�¯`<Bj>¬MV°V±P²P\R³´|GA[µsF�¶[·¸�¹Iº W>JVL>NPOK»[F@C�¼I�d½T¾@¿ÀWI�PÁljz¬`[°ia}FBC�W��`�T�T��j[Âi»>NÃu�ÄiÅsjÀÁ@�\ charged particle Cut Off Rigidity(COR) �RÆMÇ>HÀÈi<d=E?�WsCÀDRFzÉMÊEÄTÅ}\ GV jË ®s<�Ìs¿d� COR w�HK¬[PhMj�®À¯VFBCi¼l� 4GV-14GV �Íyn{]|ÏÎ�Ð@W (

�
3.2) � CORjzÑÀÒla[Ós<@wzH>�`�[�K��wz¬`[°ia}FBC�¼R��Ô¸|Í�dÕPµ¨Ö º WKAiµ>knmlo`pTq@r[t×uxwØ ¹ |ÙÐÛÚ�H`Ü[Ý}F COR ÞÀÒ�aMÓB<@wl�M�[�`�E�d¬[M°Tan\�³ÀÒT�[ß�ÚáàãâäA`µ�H[kåmo[p`qsrVtnuxwlæ[çs¿PW��¨ÁMÁI<�Håèé¿}ê]|ìëKc`eÀ��¬[°[±�jzí[în\ÀïIj�ð`ª`ñ]�MWTjKò\Gó]�>¿ÀWz�>¬[°`±�FBCK¼z�d�`�[�T��jzfTgE�VôMõ]Ö º H�ö[÷ r jMø�f`g×\úùvWP�d{úH���M�`�¨FRûVü�w�H

ṗ = m
v2

r
(3.1)
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<dÌ ¹Iº Wz� p wIûMüTÿ[H m wz�`�[�T��j��Tÿv\K« º��>º Ìs¿>���KAlH�°Ta B ����jz�`��`�E�
	 DxûVü�w�HM�`��j��Vª v H`�`�M�`�}j�����[� q \��BÒT�
ṗ = qvB (3.2)

�RÐsW��vCT¼���H����Eò�Ö
r =

p

qB
(3.3)

�����E¿ÀWl� ¹ ÖIF�H���� c \dòB�VW�� H
r =

pc

qcB
=

R

cB
(3.4)

�ÍÌ ¹lº Wl�nÁ>j��]j
R =

pc

q
(3.5)

��Ð@Wz��Á º \ rigidity �GÆ[Ç�H����Pj Ë ®¨\@���RH [GV]
Ë ®s<dÌs¿>�d¬`Ì��! }jz¬[°`±w#" 0.4[gauss](= 10−4T) H è ¿¨ê]|ÍëTc[e¨w�H`Ñ@ª 550km h�$]j>¬[Ì%�� �\'&�(*)R�sÒWijK<KH COR j`UMATÒVw�H (3.4) �åC}Ú H

R = cBr = 3× 108 × 550× 103 × 4× 10−5 ∼ 6.6GV

��Ð@Wz� COR wlH>ûMüTÿs<dÌs¿��+" 10GeV/c ðTª,�><@j�-/.K�s�d¬[°T±Pjzí`îv\Gñ}�MWÁs�zF`Ð@Wl�

�
3.2: è�¿}ê}|xëlfTgPhi<@j COR j��]m10 �#2sò�Ö43dFiÐ@WiF�� º �BÂi»>N u�ÄiÅM�`©|äÐsW��
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3.2
5 ¦ 6 7 � � �   ¡ ¢ £ ¤ ¥ ¦ §

3.2.1 8:9<;*=?>A@CBED:F GIHKJML
-/.@��tR�>�[knmloTpTqsr`t×u j ��N �`~��PO�Q º H�R�S�-/.@j�T�U]\WV[�PFd¿ÀWX�`~<@UVWI��Y�F'R�S�FzÔ!Z�UVW'[`ü�\!]�^�FBC�W@��j�<@UVWP� ^[_×Ö º �[ÒsWz��_�`lH#a�Sb <�c�dz½Mü ��Ðå| H�e}F 50keV f@ÈVjiJ@L�N�Oi»K<�g�h b <sUVWl�

3.2.2 i<jIBMk*l m!n?o?prqIB,srtvuAwyxrz {#| }�~?GIHKJML� N �M~ �RÆ�� º WÀ�djT<KH[¬MV°[a×F<�ÙqPm�0 ¹>º A����P��¬M¨j�y@± �zj4���/�
�����T¼��B�]tz�K�×\1���P¿��EÁE�����1�E¿K���`¬[�hBj>®}¯�������c�d%���[¼���½@¾¿��l�

�
3.3: y[±P�}tI�������,�
�������/� �

3.3 � �I� �¡  ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬  ® ¯ °±³²�´
( µ�¶'·:¸W¹�º ) �#����»�¼#½�¾K¿/�4À¡Á4Â%Ã�Ä�Å�¶ÇÆÉÈ/Ê�Ë�Ì�Í�Î�Ï?ÐÒÑ�Ó#ÔÕ�Ö�×�Ø�Ù Ë%Ú%Û�Ü�Ý�Ý'Ë/È1Þ�ß�»vÐ'¼�à�á#Ï ×Mâ È�ã/ä�å�æ ±K²'´MçXè Ø%é Û'ê�ë�Ð+ìí�î ç�ï Ý�ðÒà#Þ�ß�ñ�ò�ó�ô�æ�õ ØEö1÷ Û/Ý/ÐøË/ÚÇùúà,Ý�È�Þ�ß�ñ�ò�ó�ô�æ�û�ü é Û4ý/þ

Þ�ß é Û�ÿ�¶��4å ��� å�æ ±K²1´ È�À Á�Â�Ã!Ä�Å�¶EÆ'Ð × Û�Ü���þ�à WAM ¼�à��
	���æ���� à �� È
á4Ï ç���� Û��
�#à ±M²1´ È�Þ�ß�»�¼ �� × À¡Á4Â�Ã�Ä�Å�¶ Æ��:Ð × Û�Ü
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�Kþ�Ý#È#"
$�æ&%
',þ�� ÷ Û
È�¼)(
*�¿%þ)+ , é Û-(�.�/10 2�3 ç54�6 ð)�,Ð � Ë/Ú/Û�Ü
Ý�È70�213�¼�8 :9<; (�.
/
0�213 (South Atlantic Anomaly, SAA) Ð5= > ÷ à<(�.
/�æ?A@ ��� �� È�Þ�ß%å�æ
B:ùDCFE Ü SAA Ë�G � × Û'Ì�Í�Î�ÏK¼ X å ±M²�´ þ,Ð�H#I G @"�$ ç�J�K Û�Ü WAM È#L�M�à SAA Ë&N�Í�Ï
O P
Q�æ4ü ÷�× @ !SR1þ SAA þ7T³Û�L M�þ
¼7U�V!Í�� çXW H�I&T,ÛY!SRXþ�ð5I @ Û�ÜKð5Z,ðÒà 4
6 þ:!�Û�µ�¶X· ¸�¹�º�È�Þ�ß�»�¼�[\^] ÷/× @ �1�#à�õ Ø ì
_KÈ)`�aKþS!bH#I SAA

4 6Yc þ�¼#À¡Á#Â�Ã�Ä�Å�¶EÆ È
d�Å%¶fe
¼)O  é Û�Ü

g
3.4: 8 S9<; ( .�/
0Y2
3 (South Atlantic Anomaly, SAA) È g
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4 h
i j k l m n o p

�
3 ��Ë�q:rS�S!SR'þ HXD-WAM È�!�R ×)s t�u1v È ±,²1´ Ë&w�ô1� � ç�x R!Ð � þy z × È�æ!ÀvÁ�Â�Ã�Ä�Å%¶¡ÆÉÈ#{A|�Ë�Ú�Û�Ü�ÀvÁ4Â�Ã�Ä�Å/¶ÇÆ ç)} ~ ! ��� ���!Û�Ý�Ð

Ë�à#w�ô�È ±�²��
~Kç<� ¿ ö�� à�ò!ý/þ��¡ð @1��� Â�e�� � Ä<��e�d�¹ � çX���K²�� ÛA!RXþ × Û�ÜKÝ�È7��Ë/¼#à 2006 � 12 � 06 �1þ HXD-WAM æ ±K² ð7�#��á��,¸��b�<�³¶�eç�� þKÐ�ù HXD-WAM È�À Á#Â�Ã�Ä�Å�¶EÆ È)�
��ñ�È ±�� þb  @ I&¡�¢ ç1£ Ð���à�¤
¥ç é Û<¦/þ)§ z × ±M²�´ È�¨Y�K¶#È)© ª
«�»Kþb  @ I^�¬q:rKÛ�Ü

4.1  ® ¯ ¯±° ² ³ ´ µ ¶
N�Í�Ï
O
P1Q (Photomultiplier · PMT) ¼)¸ ? ×)¹1º ç OA» ö-� Ûb����È7¼1½1Q/Ë/Ú�Û�Ü

PMT È#T�ßY¾�¼�ÿ�Ä � Ë ²�� I @ I�à�N�ÏK¼#¿AÀ�þ 4 6 é Û�Ý/Ð�æ�Ë � Û�Ü�Á�È c à�N
Í
	Kþ�N�Ï�æ�TÂH7I � Û�Ð+à�N�Í
Ã
ÄKþ:!<H7I�à�N�Í
	�Z ] È�Í�Ï�æ4Þ ² ö1÷ à�Å �%² ð��Í�Ï�¼�à1G @ Í
L�þ�!&H�I�Æ1Ç ö'÷ I�È<ÉËÊXÈ:Ì���Í�¹*Æ þ7Î1Ï é Û�Ü�Ì���Í4¹?Æ þ7ÎÏ:ð���Í%Ï,¼#à�Æ�Ç�Ë � �
Ð:Ñ<��Ò�¹ ç�Ó H�IÔÌ<�ÕÍ
¹rÆ×Ö!È�Í�Ï ç-ØÚÙ ÐÛÅ ��² ö)�
Û�ÜMÝ#È)Å �/² ð#��Í�Ï ç 2

Ø Í�Ï:Ð @
@ àEÝ�Ý1Ë�à!Í�Ï�È)Ü�æ<O�» ö1÷ I @ Û�Ü 2
Ø Í

Ï�¼ £ ��Í
LKþ�!<H-I&Æ1Ç ö1÷ à Ø È7É�È:Ì���Í�¹?Æ þ7Î1ÏvðÒà&ÝÔ� × 2
Ø Í�Ï
Þ ç�ß õö-� Û�Ü�Ý ÷ ç âXàEâáà ÐãâAùåä�ðÒà�æÕ��¼ 1 çÕèYH���Í�Ï�¼7é�ê1É�È:Ì���Í�¹?Æ þ-ë é

Û�Ð � 1 ì1ç
í ~ þ £ Ë�O K Û�Ü�Ý�Ý £ Ë�î1ë�ð7�1Í�Ï�¼�à4Í�ï�Ð
ð5I&ð1ñKþ)ò�óAô ö1÷
Û�Ü (

g
4.1)

g
4.1: N�Í�Ï
O P
Q�È è�õ ö�÷ Z ] T�ß�ð7�&À
È�È7N�Ï�æ<N�ÍÔø#ù�þ)Î1Ïvð�I 1  �È�Í

ÏMþ#« ú ö�÷ Û#Ü Ý4È#Í�Ï�æ<éYû,ÈSÌb��Íbü Æ+þ�Î�Ï é ÛKÐ�à�ý�ÜMÈ�Í�ÏMÈ�Þ�ô�æ ï Ý
ù à�þ�ÜKÈ�Ì��SÍ<üAÆ Ë�Í�Ï�æ × è ÷ È�!�RXþ)OS» ö�÷ Û�Ü
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PMT È<¨ �Ôÿ�Ð+à!á�ùAZ ] È�ô���Í
ï ( á�ù�Í
ï ) Ð-ø)ù:Z ] È�N�Í�Ï1ï ( ø7ù�Í�ï ) Ð
È��	��
 £ ù����������� n É��:Ì���Í����������� Ø�!�"�# ô%$ δ �&� δ = A ' Eα ��()+*-,/.�02131 ��� A �#|1Ü	� E ��Ì��SÍ����54 !	6 � α ��Ì&��Í����5�&7 '983:;��<�=> 
 £@? 0.7 A 0.8 �&B2CED .F0 n É��:Ì���Í��G�HCJI�  PMT �LK�ù2�<ø)ù/4�� V � !�6
C�Æ )NMFO3P � PMT Q	R���S	TÂÿ µ � Ø �E<VU%��W .�0

µ = δn =
{

A ' ( V

n + 1

)

α
}

n

=
An

(n + 1)αn

' V αn = KV αn (4.1)

ÈLX;�	� PMT � 9 A 12 É/W3�L���VK<ù�Y�Z��&[ )NM !36 � 6 A 10 \;����]_^ .&0`�a�b�c/d �N� PMT �LS3TÔÿ�C�e )3MFO3P �	f	g�h�i����FjEk�l !�m�"	n�o	prq ÿtsý�u��%v�wGx >�y .z0 j 6�!�{ �Fv;= M PMT � ∼100MeV ��K "	n�|	}�~ s�vLwN^ . D���V�t��� ����������f	g�h/i��L�&��]Gx M �V�t��� � ���&��� C��N^ . ���������EW&���!�" s � !�� ��� *-, �/� * �3��T�������� 105 � D��_��� ,E.LM�� ����u�� !�" Ct�E�.�1 D&��<�= >��3� ��T������5��Y�Z�s� 2¡z� PMT ��¢¤£���¥�¦Gx > k y 0

4.1.1 HXD-WAM §©¨«ª ¬
HXD-WAM � PMT ��S	T � �&3®¯�&°3±�W3��s���²¯³�´3µG¶�·3¸�¹�º � �H»���¼ *,/.

511keV � !3" '½K !�"3¾�¿�À�~�ÁNÂ .F0rÃ £Ä� ¾3¿�À�~ �FÅ3¦2CJÆÇU 1 D Á S	T �
Å	È+CtÉ �V. ( Ê 4.2)

0LË d
PMT ¥3¦�Ì_Í ( ÎNÏ (2006))

Á ��Ð b�c;d ��Ñ3ÒÓCFÔ�ÕÖx-Ð
PMT ×F¥�¦/×&Ø " CtÙ	Ú M�0�Ë d	Û�Ü_Ý . PMT ×LS3T � Å�È/×&ÞVß3à 2 á�e )Ó*-,E.F0
1 á�à�Ð�â	ã	¥�¦ Û < .�ä ×@DHj 6�å_æ�Û < .�ä × Á�Â .�0Ó131 Á Ð PMT à 1 á 1 á�çè s Â .té/ê W�× Á Ð�ë �2ì ×V<VUíW�S3T � s�Å�ÈN^ .�î s�ë�ï Á�ð W�k 0 � 1 Á Ð�Î�Ï
(2006) àFâ�ã�¥�¦�ñ�ò/à 4 ó¯ô%�¯C æ k M�0 j 6�å	æ ×&ñ�ò/àzõ��¯ô%�@C æ k M�0 Ì	Í Áö *-,_M

PMT ×V÷Lø�· �EùN� g�hV×�ú�û2C�Æ/k�ÐLü�Z	ý�þ/×�ÿ Á Ð�â�ã�¥�¦�DHj 6�åNæÛ < .�� ã���� o©q C�e���x-Ð	��
�h�¦�x > k .&0
f(t) = [t × 4 ó� ] ' {1 + exp( ø tsaa)/τHV} (4.2)1�1 Á Ð t à��	4�Ð a à&þ���Ð tsaa àFj 6 OFF

îr* ×������	4�Ð τHV àzj 6 ON-OFF
Û��� ^�����þ�� Á_Â ���

����� �"!$#�%�& ')(�*+�,.-"/1032
HXD-WAM à&Ð HXD ×54�²;³56@C87:9<;�= 1

�?>$@zÛ 
Eø���A87 ö xCB3kD�E�3��× M� Ð 5 F¯×HG�I2¶ q A5JGx PLK�M�M 
Eø���àE7 ö_Á;ð ��s�Ð HXD-WAM1 F 1 F¯×"
/ø��
àFç�N Û 7 öNÁVð W�k����PO Á Ð HXD

Á à SAA Q���R�S Ã 2 ò�T�ZU�á�Ð 4 á	× � ��VDWV Ûz¾ xHÐ 1 F >@%Û 
Vø��&sX7$V	�LY�U Û Ð 5 F Â ��U%¡L× 4 FV×3
Vø��HA)7Z9\[^]�W�kYEU ÛD_�` � � Á"a�b Adc�e�ÐL3®P
Df_��A87 ö x8BNkD��� SAA g�h Á à&Ð HXD-WAMÛ v�w�^��zl�i m�j × � ø q à�Ð 5MeV kNÿ Á 1 l^mn9���o	ç�T�Z�Ð 100MeV
Á ä

1 l^m9 ��p�ç�T�Z @dq �"r � Ð�st � Å�È^A�Ævu8w ÝHqnx 2 ò�T�Z/×�y�òP�Lz Á ä<{ ò qH|H}
· q h_s ö~x V1����OPuLxdB ö~x VPr 20 F¯×�
Eø3��à�Ð�G�I@¶ q ç�N;×�
Eø3� Á_Â �Hr� Ð�çN Û sLt � Å	ÈnA�Æ:u�
/ø	� @ xdB3��e	���
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4.1.2 ¨«ª ¬����
Ê 4.2 à&Ð b�c�d ×Hs$t � å_æ/Û Y��XB�ï x V	rHsLt � ×�Å3¦nA HXD-WAM × å�æ$�� î x

2 ��h y Û K rP�XB	�L�/¶ q x�r ä × Á_Â ����Ê 4.2 Y 9 511keV ×/÷�f_· ��ù��
g�h�s Ã £íÿ��+x�BNk��	O @ s K�î ���3ýH� Á�� 20 �"TL��/ÿ�^������1�_×��L� Á à�Ð
HXD-WAM s"�D� o �d� A8��er ÃÄî x<� R 50

Ã ×"
�ø���A�á î uJ× Á Ð��<I � Á h�
^1�PO @�Á s$t � A5��®�xXr��_á	]�9 Ð � R 50

Ã × |�} · q h^A5J�xdB 2
Á3� �PO @&ÛY.9 ÐL�P� o �5� A5�1eLr Ã ×Hs$t � @ x�r��

Ê 4.2: HXD-WAM ×�st � Å�È/×��V¶ q �3 �¡Vs ¢¤£^¥ y§¦3¨�© A8ª@¡3«L¬�r ÃÄî x
×X�����Lz Á Ð��¡¯à�Ð 511keV

Û�® m�£�� �/ù���¯�° Á_Â ���
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4.2 ± ² ³ ´ µ~¶ · ¸
¢¹£^¥ º ¦�¨�©	» ö~x V	r�¼½ î x ×�
/ø¾�à�¿�À1«�Á ÛEÂÃ�Ä VPr�R�¿ Row Packet

Telemetry(RPT)
@5Å uÆ
/ø�¾HÇLÈ�f `^É.Ê »�Ë y Ä V1�E�3À1«�Á »$ÌEË y @�ÍHÎ$Ï OXÐÑ1Ò ¾�A�Ó�Ð$]�]�Ô	Õ�[�Õ3¿ ¨�© ÐXÖ�×DØ�Ù É�Ú3qnÛ AdÜvu��nO�Ð1O @ A QL

@5Å�Å ¿�ÓÐ�rHÝ Ï�Þ$Ånx VPß"Ð3à hxdql
@dÅ u�áXÇ Ê »Lâ ß5ã RPT

Ñ�Ò ¾HACä�å Ñ f$¾C�H��Ð�rHÝÏ
Flexible Image Transport System(FITS) æ�ç~è5éLê"V1ßDY ëíì�î.ï q Ç�ð5t ° ÇPÈ Òñ É	Ê§Ï8ò�ó £	ßLá�Ç Êíô mkhxd1stfits è Å�Å ¿Lõ8ö ÏL÷ ëùøHú Ä öû ¨�© ÑDÒ ¾ ô First

FITS File(FFF) èdé�ü"ãý�Ï ¿ FFF
Ï�þ�ÿ����������LÎ	��
��ô Ü Å ¿ ÷ ë� Ò��1Ò Ï��	Å����LÅ Ñ	Ò ¾ ô ø�ú� ß�� Ò ° à hxd2ndfits

»$â ë ¿1õdö Ì Å º����LÐ1á�Ç Ê�� Ù�� ô é���� �� 	Ú"!$# Ê èÿ$%�& ú Ä ö�ßEã �('�)�* ¿ HXD-WAM Ð,+�-�¿ Ñ�Ò ¾3Ð Î	��
.�Lô Ü0/ hxdwamtime ¿1�2.3 Ð ò�4�5�6^ô øú � ß hxdmkwamgainhist ¿ Event Ð ��78'nÛ » Ñ�Ò ¾3Ð�9	: ô<;ÝLß hxdwamgrade ¿ HXD-WAM Ð>=��@? � PMT Ð PI
��� ô ÜA/ hxdwampi

' Û » & úÄ ö %$Å ß�ã õB/ ÿ û.á3Ç Ê<ô<��Å ø�ú Ä ö�ß FITS Ç1ð 2�C ô Second FITS File(SFF)è8é�ü3ã FFF è SFF
Ì Í"D ÇÈFE ñ É^Ê »$â ß�ãHì"î Ï,GIH�Ä ö�ß�Ç�ð 2�C Ì SFF

»$â
ßXã�õ�Ð SFF

ô ì�î ÐFJLK Þ � Ò CNM (ftools)
» J�K ô Ü Å ¿�¼$½�ÐPO 2 ÊRQ E(S �B T Ú Ê C ô@U ß�ã õ�öWVdÐ Ñ1Ò ¾ #�X�Y� ÐFZPö ô�[ 4.3

Ï,\I� ã

[
4.3:
Ñ�Ò ¾ #�X�Y� ÐFZDö
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HEAsoft

HEAsoft
Ì

NASA Ð Goddard Space Flight Center(GSFC) à�cLd ÿ<%$Å ß�e�f Ñ�Ò ¾J�K Þ á�Ç Êg� Ùh� M »$â ßEã HEAsoft
Ì ¿ X i�e�fkj É�l"m 3 Ð  T Ú�Ê C J�K � ¾ 2j 3 ` J�K�¿ 2(n Ò�o 3 ` J�K ô Üp/dû�ÝÐ XANADU ¿ FITS æ�ç.Ð$Ç�ð 2�C ô<q /5ûÝ�Ð�ì3î�ï>r8� � e�fIsFt�Ð Ñ ED¾$J�KB� Ò C�M Ð FTOOLS ¿ FITS æ�ç^ÇPð 2�C ô ÔPÕuwv,� ß�û�ÝÐ(O 2 S�O ! »Dâ ß FITSIO ¿ FITS Ç.ð 2�CyxNz Ò ��Ð fv

'nÛ �wV ' ß�ã

4.3
{ | }�~ �

7 �Ð>�L�DÇ"�$� ôdÞLÅh% HXD-WAM Ð>_ É�ÚN` O � 3�a Ð������ Ï � Åh% J�K ô Ü8�û�ã 2006 � 12 � 06 � Ï HXD-WAM à����Lû��B�	Ç���� (GOES
Ú O  X6.5)

ô@�.Ï èë ¿hJNK1Ð>��� ô��P� ßEãP�F� Ì>� �P�PÇ��<� ô �8�û ÎL�>� ÐLO 2 Ê�Q E�S ô 8 �LÐh�� C�� Ò ���(7.Ï øLú � ß�ã ýnÏ � 50 �g�� �Ð Ñ E8¡�è¢�8�	Ç���� ô ���Lûy��Ð Ñ EI¡Ð  T Ú Ê C�£ ô � ÿ<% Ç�¤ É�¥ ¤ 3 `�ôPÿ � ����� ô@¦L� ß�ã�§�  Ï � Ç�¤ É�¥ ¤ 3 `ÿ û>¨N© ô�ª	Ï á>E  �wV 50 �¢�h 1ÐF_ É�Ú�` O � 3ya ô�«�Å û�O 2 Ê�Q E�S ô�¬ Ý$ß�ã

4.3.1 ¯®w°²±´³�µk¶¸·º¹º» ¼.½ ¾�¿0À
50-100keV

�
100-200keV

�
200-300keV

�
300-400keV

�
400-500keV

�
500keV-1MeV

�
1-2MeV

�
2-5MeV Ð 8 _ 3ba Ð(O 2pÁ Q Ò S ô ø�ú � ßEã
1. HXD-WAM à��P�PÂ��$� ô �8��û��8Ð Ñ ¤B� Ú Á !)Ï 50 �Ã�� 1Ð uff ÂPð 2�C ( Â�ÄÁ$3>2NÅÆ3bÁ Ï�Î��L
"� à"ÇEöPû Ñ EI¡ )

ô�ÈWÉ ã
ae20061017_1955_1959_hxd_wam.uff.gz ← 50 ���Ð ÑDÒ ¡5à>ÊI� %hË ß uff Â�ð 2,C
ae20061206_1909_1915_hxd_wam.uff.gz ← �P�IÂ��<� ô �8�û��5Ð Ñ1Ò ¡�à�Ê�� %Ë ß uff Â�ð 2�C
ae20070125_1821_1827_hxd_wam.uff.gz ←50 �� �Ð ÑDÒ ¡Eà�Ê�� %�Ë ß uff Â$ð 2	C

2. �P�IÂ��<� ô �8�ûÆ��è 50 �Ã�h �Ð�ÌFÍ�Î ô$ÏP� û�ÐLÑ dp10 Â�ð 2�C (
�IÒ	�.Ó ef Ó Í È���Ô�ÕLÖ�ÓF×�Ø è¢Ù�Ú~è Ó Í ÈPÛ>Ü�'bÝ�ô�Þ�ß ÿ � ` O�Â�¤ É�à@á�\ ÿ û�â Ó )ô@ã £ ��% � �P�BÂ�����è 50 ���N  Ó COR ä §3.1 å�æ�ìhç �8è�ÒL�Pô$Ï ÿ �Bé öIê3ö ÓÒ(�>� ô<;�ëP��è>ì

(
[

4.4)

2006 � 12 � 06 � (UT)19:15:36← HXD-WAM æh�I�BÂÆ�<� ô ���Lû Ò(�
2006 � 10 � 17 � (UT)19:58:00← HXD-WAM æh�I�BÂÆ�<� ô ���Lû Ò(� �wV 50 �� Ó COR æ�ìhç ��è � Ò
2007 � 01 � 25 � (UT)18:24:00← HXD-WAM æh�I�BÂÆ�<� ô ���Lû Ò(� �wV 50 �  Ó COR æ�ìhç ��è � Ò
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[
4.4: ï(�wV 2006 � 10 � 17 � ä 50 �Ã�Nå � 2007 � 01 � 25 � ä 50 �� �å � 2006 � 12 �

06 � äð�I�BÂ����>å Ó dp10
Ó�[hìNñ�ËFò�ó iBæ COR
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3. HXD-WAM æh�I�IÂÆ�<� ô ���û�� Ó í ¤.� à Á ! Ñ�ô è �I�IÂ��<� ô �.�û ÒL��"Ó O 2¯Á Q ELS ô<ãI% �Nõ´ö � �LÒL�>� ô<; Ð è>ì õ Ó O 2÷Á QIø S�ù �kú �"û�É�ü efBæ�Ù�Ú ô>ýNþ (90 ÿ )
ÿ<%�U û í ø ¡��Pô è (

[
4.5)
ì

[
4.5:

ýNþ�� ÿ Ó WAM ��� Ó O 2¯Á QIø S���	"ù WAM4 � é öBê3ö Ó�
��"Ó�Q.� 3Á� � ��� 	Bæ Ò����<á ÿ<%LËIèFì

4. �(�PÂ.�$� � �B��û Ò�����
���������ÿ ûLO 20Á Q(ø S ��� ú �Bè���������� � �(�è>ì
1 � \ ÿ û uff Â� 2�C ù � 1 � ÿ Ó í ø ¡	æ�ÊÆ� %�ËN% í ø ¡"!Iæ$# ËLÓ � � 2 � ;Ð�% ÒP�>�'&���Ó uff Â( 2�C �)��*P��èFì ftools ÑFÊy� %LËIè fselect + Ë /�,.- 3wa �� / ì ftools �0/01bÇ32 %�ËPè ,�- 3ya Ó>�8Ë ��ù fhelp ,�- 3ba � ¦L��è4� +gæ�� vhè,ì

ae20061017_hxd_wam.uff.gz ← 2 � ; Ð5% Ò(�>� � ��*76 % 50 ��� Ó í ø ¡Fæ�ÊÆ�%LËIè
uff Â( 2�C

ae20061206_hxd_wam.uff.gz ← 2 � ; Ð�% Ò���� � ��*86 %>�(�(Â"�$� � �I��%"� Óí ø ¡	æ�Êy� %�ËIè uff Â( 2�C
ae20070125_hxd_wam.uff.gz ← 2 � ; Ð5% Ò(�>� � ��*76 % 50 �   Ó í ø ¡Fæ�ÊÆ�%LËIè

uff Â( 2�C

5. hxdmkwamlc + Ë /9,�- 3ya � O 2÷Á QPø S �:��*(�8è %�Ð Ó FITS ;�< Ó Â4 2�C�:��*=6
Ftools

Ó
lcurve + Ë /9,�- 3ya � FITS Â> 2�C �)?>@9A �9B % � 8 _ 3ya Ó O2pÁ Q E�S �)��*P�.è>ì (

[
4.6)
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C
4.6: 2006 D 12 E 6 FHG3I�J5KMLHN"OQP4G3R4SUT$V$W�X0Y[Z]\Q^._.`�_0ab_�W�cedgf�hbikjl0m>npo�q$r�sut

50-100keV
t

100-200keV
t

200-300keV
t

300-400keV
t]v>qQw

400-500keV
t

500keV-1MeV
t

1-2MeV
t

2-5MeV
t�x�m'n�y{z \�|~}:`5_>��j

4.3.2 � ����������� �9�~�e��� �"���������������
1. 2006 D 12 E 6 F�G HXD-WAM

w I�J�K�LpN>\)�[�>� y>z.� G�P �p\3¡[¢ t>r{£
COR

w�¤$¥§¦ � 50 FU¨0©�G y5zp� \�¡�ªbj(«�G y ¡Mª y5zp�(n9t I{J>K[L:N�G y5z[¬:® � s _5¯ ¦ �9j�«�«3° n�t�±�²My{z \ 2200 ³ ¬Q´ �Qj
2. mkwamspec µ�¶[Y�Zu°.¡M·5¸ y{zp� G pha ¹4h�º�\0»Q¼>½b¼$¾�¿ ¦ �9j[«�«)° t 50FH¨�©'G pha ¹Mh�º�\)À7}9� pha ¹�h�º�\ Ftools G mathpha \)Á4_Q¾�¿ ¦ �9j
3. pha ¹Mh�º�\ Ftools G xspec \:Á ´ `§»Q¼>½Q¼�Â�Ã�T7dÅÄ'\:¾�¿=} t qdp K4Æ"cbÄ5°Ç�È ¦ �9j 50 F�¨ t 50 FÉ© t 50 F�¨�Ê 50 FÉ©(G qdp K(Æ)c0Ä[\�»$¼4½$¼�IMJ4K�LpN5\������FpG qdp K�Æ:c$Ä5°bËÍÌ t§Î4Ï ÂÍdÐK�Æ:c$ÄM¯(}:` t gnuplot \)Á ´ `MÑ�ÒMS�d ¦�9j (

C
4.7)

4. gnuplot
q °bÀ8}�` 2 °QË ´ �pÓ(G�Ñ�Ò>S[dk\bÔpÕ�P�Ö§°4K�×kS Î ×5YbV ¦ �)j>K�×kSÎ ×�YbV>}p��Ô�Õ�P�Ö w 1 ¯�a{�{Ø4Ù:¯9R�S�T�V�W§X�Y�Zk\ q�ÚMÛ)Ü �pj(«�G�I§J>K[L:NG.R7SbT�V�W>X�Y�Z n§Ý 3 Þ0ß 4 Þ{à�á�â�ãM°bä�å4°(æb�bj ( ç 4.8)

5. «:¼�° t 50 èÉ¨(Ê 50 èÐ© /2 à�é�ê�ë�ì�í§î�ï�ð)ñH¼5¸�ò q�Ú0¦ ¼§ó0ô�ô r�w0õ�r �à$° t »�à4« ¬�ö9÷Qø }3��é�êpë�ì�í§î�ï�ð ö)ù{ú>û[ü�ý�ö �>���[è:à5í$þ�ÿ�� Ý������� ô5� 8 é8ï�ð]à§í0þ�ÿ	� Ý
�bw ¾�¿>°(æ����{ç 4.4
¬��� � ¬���� à��(î�ï�ÿ�� w���´��« ¬�w�õ�� ����«Qà ��´ ��� w é7êQë�ì�í>î5ï�ð °��{��� ( ç 4.9)
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4.7: 2006 7 12 8 6 9�: HXD-WAM ;1<>=@?�A(BDCFEHG ( I�.�J ) 0�J�KL$NMPORQTSU
50 9V0�J
KD$#M�OW0YX5Z@[5\�]V^(Z�_�`�">M�aHb�c5d�\�0�;�e 50 9fSgQ�IH.�J50YX5Z�eh Z(_�`@"iM�aHb�c5d�\�0�; 50 9 U Q1I�.�J�0YX�Z@[�\�]�j(Z(_�`@"iM�aHb�c5d�\�0�k�e

S U 50 9H0�,�.W/�lnm#o�?qp�0rQ
I�.
J@0�X@Z�[@\�]

 0.97

 0.98

 0.99

 1

 1.01

 1.02
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 100  1000

R
at

io

Energy

s/50(a+b)/2

6
4.8:

6
4.7 0�jL05_�`("iMsl�t3u
v5wxoV? 6 Z@[�\�]Wy 3 z�{>| 4 z
}L~�Z����(ZL��\

Q��(=W\�]
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6
4.9:

6
4.8 lY�L:�S U 50 9�0�,W.D/5l�m�oY?>p�0Wl�!#"�$@%�&q'�)x*�Q5oVc�IY.�J��� !g"3$�%�&�'�)F*sl���d5?@&1��M���y
��Z@[�\�]��
; 50-100keV e 100-200keV e 200-

300keV e 300-400keV 0 4 !�)r*-0�&���M���y��3Z�[�\n]n�1; 400-500keV e 500keV-1MeV e
1-2MeV e 2-5MeV 0 4 !x)+*�0@&���M��(y���Z�[�\�]
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4.4
� � � ��� ��� � � � � � �   ¡ ¢ £
¤ ¥ ¦�§ ¨

§4.3 Z
©Lªro3?1AWBqC�EHG�}
«i0 6 ¬(0�ADBqC�E�G�:�¬@d�cFpYF®°¯�±WZ
²R"�$�%5&
'5)+*³0�2�4�lV´Dd�e(J�KL$RMµO5XxQ�¶D· �g��¸L¹ ? 50 9sº�»L0Y²#"�$�%�&('5)+*�l
�
d�?YAWBWC�EVG�0@&��¼M	�Dy���l ¸>¹ ?�]q¶�03½�¾5eg·Hb � 0��
¿F)+M³:1¬�d�c�k3e ±5

z
}L~103À�Á�Â>:
Ã@\>QÄd+Å�·@QÆ;�Ç �DÈ ?Y]qÉ�?�e1Ê 4.1 :�ËWÌ�Í(d5?3A(B(CiEHG5l�É
Q ¹ e §4.4.1 { §4.4.6 :
J�KL$�MPO�XRQ3&��¼M	�Dy��@l
¶1bDÎ�b
Ï�ÐW?�] 2006 7 04 8 30

9�05�
¿F)gM³k�e GOES $�&�J�k3Ñga�d�;r��b@d@Ã(&��ÒM��Wy��1;�Ó�ÔDÕi��c�d�c1Ör×Ø d��
¿F)gM�Õ([@\Y] 2006 7 12 8 06 9 19 Ù 15 Ú 36 Û (UT) 05��¿+)�M³k3e §4.3 Õ
Ü
:�ÝiÞ�?3A(BWCrEVG1Õ�[�\�]

9sß ÙYà (UT) GOES $�&�J δN/N S/δN

²R"�$�%�&('5)�*�0�����á�â
2005 7 12 8 02 9 10 Ù 09 Ú 45 Û M7.8 -3 z1{ 3 z 475

2006 7 04 8 30 9 01 Ù 53 Ú 13 Û C5.4 -5 z1{ 1.5 z 200

2006 7 12 8 05 9 10 Ù 26 Ú 27 Û X9.0 -5 z1{ 3.5 z 950

2006 7 12 8 06 9 08 Ù 16 Ú 20 Û M6.0 -5 z1{ 5 z 50

2006 7 12 8 06 9 19 Ù 15 Ú 36 Û X6.5 -3 z1{ 4 z 250

2006 7 12 8 13 9 02 Ù 22 Ú 23 Û X3.4 -2 z1{ 2.5 z 20

2006 7 12 8 14 9 22 Ù 20 Ú 38 Û X1.5 -4 z1{ 4 z 50

Ê 4.1: 7 ¬(0YA�BWCrEVG�0�ã�JÒMHäÄJ�KL$RMµO�X
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4.4.1 2005 å 12 æ 02 ç (GOES èÒéFê M7.8)

2005 7 12 8 02 9 10 Ù 09 Ú 45 Û (UT) : HXD-WAM ;�<D=�? GOES $�&�J M7.8 0
AWBqCrEHG�Õ([@\Y] 2005 7 10 8 13 9�l 50 9ÆSW0�²#"�$5%�&W'�)g*Hä�oHc�e 2006 7 01

8 21 93l 50 9 U 03²g"3$�%�&�'�)F*Vä
oÄc�Í(d5?Y]L·303A�B(CiEnG�03²g"3$�%�&�'�)F*
ä
oÄc�Í�d5?�ë�ìWÙ�í�k�e 1000 Û�Õ@[�\�]1²�"3$�%�&�'�)F*	0YÀ�Á�ÂLk�eLy 3 z1{ 3 z�ä
d�Å³½�¾�lVÔL?�]
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6
4.10: 2005 7 12 8 02 9�: HXD-WAM î�<L=�?�A(BqC�EHG ( } U I�.
J�äHï5ð ) 0�J

KL$#MµOxäÆS U 50 9H0
J
KL$#MñOq0YX@Õ@[@\�]�^WÕ(_5`W"rM°aHb5c5d(\�0
î�e 50 9°Sgä
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4.4.2 2006 å 04 æ 30 ç (GOES èÒéFê C5.4)

2006 7 04 8 30 9 01 Ù 53 Ú 13 Û (UT) : HXD-WAM î1<q=�? GOES $�&�J C5.4 0
A�B�CiEÄG�Õ5[�\�] 2006 7 03 8 09 93l 50 9fS(03²�"�$�%
&�'�)F*Vä�oÄc�e 2006 7 06 8
15 9�l 50 9 U 03²x"Y$�%�&�'5)F*�ä
oÄc
Í�d�?Y]r·Y03A(B(CrEnG�03²g"�$�%�&W'�)+*Vä
oVc�ÍWd�?�ë5ìWÙ(í�kYe 420 ÛWÕW[@\3]�²#"�$5%�&D'5)�*�0�À�Á�ÂikYe�y 5 z
{ 1.5 zgä
d�Å³½�¾�lVÔL?�]
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0�J�K>$RMöOD0�X�Õ([�\�]�^qÕD_5`q"FM°a�b5c�d(\
0�î1e 50 9°S#ä�IY.
J(0�X@Õ�e h Õ
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4.4.3 2006 å 12 æ 05 ç (GOES èÒéFê X9.0)

2006 7 12 8 05 9 10 Ù 26 Ú 27 Û (UT) : HXD-WAM î�<q=@? GOES $�&�J X9.0 0
A�B�CiEÄG�Õ5[�\�] 2006 7 10 8 14 93l 50 9fS(03²�"�$�%
&�'�)F*Vä�oÄc�e 2007 7 01 8
23 9�l 50 9 U 03²x"Y$�%�&�'5)F*�ä
oÄc
Í�d�?Y]r·Y03A(B(CrEnG�03²g"�$�%�&W'�)+*Vä
onc�Í(d5?Yë�ì(Ù@í�k3e 1000 ÛWÕ@[@\�]1²x"Y$5%�&('�)+*	03À�Á�Â>k�e>y 5 z�{ 3.5 z+ä
d�Å³½�¾�lVÔL?�]
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4.16: 2006 7 12 8 05 9�: HXD-WAM î1<q=@?�A(BqCrEVG�0�J�KL$RMöO#äÆS U 50 9

0�J�K>$RMöOD0�X�Õ([�\�]�^qÕD_5`q"FM°a�b5c�d(\
0�î1e 50 9°S#ä�IY.
J(0�X@Õ�e h Õ
_5`q"FM�a�b5c�d(\�01î 50 9 U ä
I3.
J@0�X@Õ@[@\�]
jDÕW_�`q"�M°a�b5c5d(\
0�kYe@SU

50 9H0�,�.(/�lVmxo�?qpY0�ä
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4.4.4 2006 å 12 æ 06 ç (GOES èÒéFê M6.0)

2006 7 12 8 06 9 08 Ù 16 Ú 20 Û (UT) : HXD-WAM î�<D=�? GOES $�&�J M6.0 0
AWBqCrEHG�Õ([@\Y] 2006 7 10 8 16 9�l 50 9ÆSW0�²#"�$5%�&W'�)g*Hä�oHc�e 2007 7 01

8 24 93l 50 9 U 03²g"3$�%�&�'�)F*Vä
oÄc�Í(d5?Y]L·303A�B(CiEnG�03²g"3$�%�&�'�)F*
ä
oÄc�Í�d5?�ë�ìWÙ�í�k�e 3000 Û�Õ@[�\�]1²�"3$�%�&�'�)F*	0YÀ�Á�ÂLk�eLy 5 z1{ 5 z�ä
d�Å³½�¾�lVÔL?�]
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4.19: 2006 7 12 8 06 9�: HXD-WAM î1<q=@?�A(BqCrEVG�0�J�KL$RMöO#äÆS U 50 9

0�J�K>$RMöOD0�X�Õ([�\�]�^qÕD_5`q"FM°a�b5c�d(\
0�î1e 50 9°S#ä�IY.
J(0�X@Õ�e h Õ
_5`q"FM�a�b5c�d(\�01î 50 9 U ä
I3.
J@0�X@Õ@[@\�]
jDÕW_�`q"�M°a�b5c5d(\
0�kYe@SU

50 9H0�,�.(/�lVmxo�?qpY0�ä
I3.�J@0�X�Õ�[@\�]
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4.4.5 2006 å 12 æ 13 ç (GOES èÒéFê X3.4)

2006 7 12 8 13 9 02 Ù 22 Ú 23 Û (UT) : HXD-WAM î�<q=@? GOES $�&�J X3.4 0
AWBqCrEHG�Õ([@\Y] 2006 7 10 8 24 9�l 50 9ÆSW0�²#"�$5%�&W'�)g*Hä�oHc�e 2007 7 02

8 01 93l 50 9 U 03²g"3$�%�&�'�)F*Vä
oÄc�Í(d5?Y]L·303A�B(CiEnG�03²g"3$�%�&�'�)F*
ä�onc�ÍWd�? duration k�e 3000 Û(Õ@[@\�]�²R"�$�%�&('5)�*�03À�Á�Â>kYery 2.5 z�{ 2.5

z+ändgÅ�½�¾FlVÔL?�]
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I3.
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jDÕW_�`q"�M°a�b5c5d(\
0�kYe@SU

50 9H0�,�.(/�lVmxo�?qpY0�ä
I3.�J@0�X�Õ�[@\�]

 0.98

 0.99

 1

 1.01

 1.02

 1.03

 100  1000

R
at

io

Energy

50ab/s

6
4.23:

6
5.16 0Hj>05_�`W"rMsl�tYu
v5wxo�? 6 ]Dy 2 z1{>| 2.5 z
}>~�Õ����DÕL��\qä

�(=(\3]



�
4  ²#"�$�%�&('�)+*-,�.(/103254 48

 0

 1000

 2000

 3000

-200 -100  0  100  200  300  400  500  600  700
Astetime

300-400keV
 0

 5000

 10000

 15000 200-300keV
 0

 40000

 80000

 120000
100-200keV

 0

 50000

 100000

 150000 50-100keV

 0

 50000

 100000

 150000 50-100keV

-200

-100

 0

 100

 200

 300

-200 -100  0  100  200  300  400  500  600  700
Astetime

2-5MeV
-200

 0

 200

 400 1-2MeV

 0

 300

 600 500-1000keV

 0

 300

 600 400-500keV

 0

 300

 600 400-500keV

6
4.24: S U 50 9H0�,@.(/�lnm#oÄc 6 5.17 0�t3u�v�wq03ò�ó+lWo�?qp30�lH²g"�$5%�&('

)+*Hä�oÄc�I3.
J �x� ²x"�$�%�&W'5)+*fl��
d@?�ô5âqõYu�Õ([@\�]



�
4  ²#"�$�%�&('�)+*-,�.(/103254 49

4.4.6 2006 å 12 æ 14 ç (GOES èÒéFê X1.5)

2006 7 12 8 14 9 22 Ù 20 Ú 38 Û (UT) : HXD-WAM î�<q=@? GOES $�&�J X1.5 0
AWBqCrEHG�Õ([@\Y] 2006 7 10 8 25 9�l 50 9ÆSW0�²#"�$5%�&W'�)g*Hä�oHc�e 2007 7 02

8 02 93l 50 9 U 03²g"3$�%�&�'�)F*Vä
oÄc�Í(d5?Y]L·303A�B(CiEnG�03²g"3$�%�&�'�)F*
ä
oÄc�Í�d5?�ë�ìWÙ�í�k�e 2200 Û�Õ@[�\�]1²�"3$�%�&�'�)F*	0YÀ�Á�ÂLk�eLy 4 z1{ 4 z�ä
d�Å³½�¾�lVÔL?�]
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5
÷ ø ÷

50 ù�º�ú (50 ù�û +50 ù�ü ) ý3²�þYÿ��������	��
HÍ������������
ý����qÿ�����
� ! þ���"$#&%('�#*)�+ 4 ,WÕ�´ È #Y²gþYÿ�����-�	�/.�0 ( Ê 5.1) 
1@ä$2�354�6879"��
ò�ó:"*# 50 ùsº5úqýY²#þ�ÿ�����;�<��
�=�>&��?A@CB��8#8�EDF�HG�>�I>äKJ�L:"���)�MN Âqý$O���P&Q�R5�TS�>VU�WX
�Y�D1¿��	�[Z5äC2$\�]9"C#5%C^Lý_�(>E`&?<@V¶�ý�½�¾�
Vab %�c@ý����>ÿd�e�@î�)T354�6-7<
�Ð;f�2�g�h�2 50 ù°û�üLý�iT>-j�
Ck�"*#(1�ý
�²#þ
ÿ;�;���8�l� ( m 5.1) ä�"*#����>ÿn���(Õ�)po�ý 2 q5î�3&4�67	
("*#5rl
_s�t:"5# 50

ù�û�üqýEip>�j�
Vk9"$#p13ý8
vu+þ3ÿ�������	� ( m 5.2) ä�"V��=_>5��?l@vB��;#-�EDw�G>�I�Õx-P$%_y�z({�| ±5 }�~T�3Õ8x_��5ugþ3ÿ�������	�Hä�"V�_�p�P�@ä&
Va�� bPC����äC���E#&%T'�#*) HXD-WAM ý��-����15x8Pv��U�W>ý�Q8R&��S�>Yî_�;�	�$�TP��
ä�����Q-R5�TS��;'5�_���&�p��P�@ä°î��;?�P$%p���v�_)_u�þ�ÿ����8���	�	ý$m:�����Dý#��-|��� �¡���¢��8#5������v��ýl£K�¤�¥
1p¦�§�¨~8o-|�a b %
© ���qÿ:�e�8�E�8¢A"V�-��P$uRþ�ÿ�����;�l� (BGD1)

BGD1 = (50 ù�ûWý�i��j�ª 50 ùfüLý�i�j )÷2 (5.1)

© ��Dw�HG�>�I_���-¢l"��-��P�u#þ�ÿ������-�<� (BGD2)

BGD2 = {(50 ù°ûWýEi��j�ª 50 ùfüLý�i��j )÷2} × (1± «�¬�{���f�� ) (5.2)

ù� ®&¯ (UT) GOES ÿ��_� ���qÿd�e��J
2005 ° 12 ± 02 ù 10 ® 09 ² 45 ³ M7.8 -3 }�´ 3 }
2006 ° 04 ± 30 ù 01 ® 53 ² 13 ³ C5.4 -5 }�´ 1.5 }
2006 ° 12 ± 05 ù 10 ® 26 ² 27 ³ X9.0 -5 }�´ 3.5 }
2006 ° 12 ± 06 ù 08 ® 16 ² 20 ³ M6.0 -5 }�´ 5 }
2006 ° 12 ± 06 ù 19 ® 15 ² 36 ³ X6.5 -3 }�´ 4 }
2006 ° 12 ± 13 ù 02 ® 22 ² 23 ³ X3.4 -2 }�´ 2.5 }
2006 ° 12 ± 14 ù 22 ® 20 ² 38 ³ X1.5 -4 }�´ 4 }µ

5.1: 7 q(ý5������v��ýl£K�¶�C�V���Lÿ:�e��J
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5.1 50
¹<º » ¼ ½ ¾ ¿ À Á Â Ã Ä	ÅÇÆ È É Ê Ë ¿ ÌÍ

2005 Î 12 Ï 02 Ð 10 Ñ 09 Ò 45 Ó (UT)

��ý$�-����Ô�*�-ÕC)5�E�Dÿ9�Ö�(
V×�P��Ø�8�8���Ô��ýCÙ�²-Ú 400 ´ 600keV �68�&Û����"$'5�$) 700keV E68�;Õ$Ü��[���;P;Ý¦Ô|v×�;Pv%&'_#v)��5Dn�ÞG;>EI�
[×TP�� 400keV�6	'5��Õ*Ù�²�Ú_Ü	�5�-�P&ÚE) 400keV ~8c5ý��pQ8R_�TS;>vß��Õ�B��[àAá��;��PEQ8R��S;>vU�W�Úx8P����ÔÚ��-?pP�%

â
5.1: 2005 ° 12 ± 02 ùVý*��������
ý����qÿ��ã��%5ä8Ú 50 ù�å�ú�
�æ;¢l"$#*u�þ�ÿ�����-�l�ç)�èpÚ����(���C�;é�ý����>ÿd�e�-%�ê�Õ*èp?9@Øäl
�B��-#5ë;²���x9ì/) MeV '�_í�?��*�;��P���VÚ��;?pP�%
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5.2: §4.4.1 �&î(��#-�EDw�ïG->�I 400keV '5�8Õ�)8Õ-����ì_�¥��������
ý�Ù�²Ú8xPÝp¦C|$×p��P�%
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2006 Î 04 Ï 30 Ð 01 Ñ 53 Ò 13 Ó (UT)

�3ý*��������E�8Õ�)-���Lÿ��ã��
�×�P(����������
ý*Ù�²Ú 400keV �6X'5�<"V?_×�E�����E�&%5'_#C)E�&Dd�ÞG;>EI�
[×TP�� 400keV E6�'*�;ÕvÙ�²;Ú&Ü��[���-P�Ú*) 400keV~8c�ý*��Q8R&��S;>Cß��8Õ;B��[à9á��-��P&Q8R_��S;>�U�W�Ú�x8P���ÔÚ��;?pP�%

â
5.3: 2006 ° 04 ± 30 ùVý*��������
ý����qÿ��ã��%5ä8Ú 50 ù�å�ú�
�æ;¢l"$#*u�þ�ÿ�����8�l�ç);èpÚ��p�p�X�$�-é�ý����iÿd���-%�ê�Õ5è�?9@¥ä<
�B��8#5ë;²���x9ìã) 400keV�6	'_�&í�?T�*�-��P��8�ÔÚ��-?(P�%
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â
5.4: §4.4.2 �&î(��#-�EDw�ïG->�I 300keV '5�8Õ�)8Õ-����ì_�¥��������
ý�Ù�²Ú8xPÝp¦C|$×p��P�%
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2006 Î 12 Ï 05 Ð 10 Ñ 26 Ò 27 Ó (UT)

�3ý������V�&�;Õ�)����Dÿ��/��
Ô×�Pp�¥�8��������ý�Ù�²Ú 2MeV �6X'*�8Õ$ÜT�v���P8Ýp¦�|*×p�P�%p'�#*)��EDF�ïG�>�I;
C×�PT� 2 ´ 5MeV �6	'5�Õ�Ù�²Úx-P��8�ÔÚ�-?pP*%

â
5.5: 2006 ° 12 ± 05 ùVý*��������
ý����qÿ��ã��%5ä8Ú 50 ù�å�ú�
�æ;¢l"$#*u�þ�ÿ�����-�l�ç)�èpÚ����(���C�;é�ý����>ÿd�e�-%�ê�Õ*èp?9@Øäl
�B��-#5ë;²���x9ì/) MeV '�_í�?��*�;��P���VÚ��;?pP�%
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â
5.6: §4.4.3 �_)_î(��#-�EDw�ïG>�I ð MeV '5�8Õ�)-Õ;����ì_�¥�������
ý�Ù�²Úx8PÝ(¦�|�×p��P�%
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2006 Î 12 Ï 06 Ð 08 Ñ 16 Ò 20 Ó (UT)

�Yý*�������v�&�Õ�)���Lÿ�����
v×�P(������X����ý�Ù�²Ú 300keV �6<'5�Õ*Ü���-�PÝ�¦�|*×���P$%�'�#�)(��Dw�ñG>�I;
�×���1 300keV �6	'5�8Õ5Ù�²�Ú_Ü����-�PÚE) 400keV ~8c�ý��pQR5��S;>vß���Õ�G(�;�<�ÖðpÚò�ó 0 �x8P����ÔÚ��-?pP�%

â
5.7: 2006 ° 12 ± 06 ùVý*��������
ý����qÿ��ã��%5ä8Ú 50 ù�å�ú�
�æ;¢l"$#*u�þ�ÿ�����8�l�ç);èpÚ��p�p�X�$�-é�ý����iÿd���-%�ê�Õ5è�?9@¥ä<
�B��8#5ë;²���x9ìã) 400keV�6	'_�&í�?T�*�-��P��8�ÔÚ��-?(P�%
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â
5.8: §4.4.4 �&î��;#8��D¶�HG�>�I 1MeV '_�Õ*)�Õ�8��ìE�K�����X�v��ý*Ù;²�Ú�xPÝp¦C|$×p��P�%
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2006 Î 12 Ï 06 Ð 19 Ñ 15 Ò 36 Ó (UT)

�3ý*��������&��Õ�)-���qÿ:�ã��
C×�P(�¥�������v�
ý�Ù�²�Ú 400keV �6	'5�8Õ*Ü���-�PÝ�¦�|*×���P$%�'�#�)(��Dw�ñG>�I;
�×�P(� 400keV �6	'5�8Õ5Ù�²�Ú_Ü����-�PÚE) 400keV ~8c�ý��pQR&��S;>vß��Õ�ô�õLý 100 ³TöA÷�@��;Õ*Ù�²�Úx9ìÔøX¦V�T���ÔÚ�-?pP*%

â
5.9: 2006 ° 12 ± 06 ùVý*��������
ý����qÿ��ã��%5ä8Ú 50 ù�å�ú�
�æ;¢l"$#*u�þ�ÿ�����8�l�ç);èpÚ��p�p�X�$�-é�ý����iÿd���-%�ê�Õ5è�?9@¥ä<
�B��8#5ë;²���x9ìã) 300keV�6	'_�&í�?T�*�-��P��8�ÔÚ��-?(P�%
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â
5.10: §4.3.2 �&îT�8#8��DF�ñG�>�I 300keV '&��Õ*)TÕ��;��ìE�������X�v��ý*Ù�²�Úx8PÝ(¦�|�×p��P�%
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2006 Î 12 Ï 13 Ð 02 Ñ 22 Ò 23 Ó (UT)

�3ý������V�&�;Õ�)����Dÿ��/��
Ô×�Pp�¥�8��������ý�Ù�²Ú 2MeV �6X'*�8Õ$ÜT�v��P8Ý�¦�|C×��Pv%-'�#�)�ED¸�ïG>�I;
�×-��1 2MeV �6X'5�-Õ�Ù�²Ú_ÜT�C�;�P8�8�Ú��-?(P$% 2 ´ 5MeV ��1[ù�"KÙ;²�Úx-PÝp¦C|�×p��P$%

â
5.11: 2006 ° 12 ± 13 ùHý5�����X�v��ý����>ÿ��e��%�ä�Ú 50 ù¥å�ú	
væ;¢A"�#5uRþ�ÿ���8���X�ç)�èÚE�8�����V��é�ýE���Dÿ��/��%CêpÕ$è?l@Hä�
�BE�;#Cë�²�-x	ìe) MeV '�_í�?��*�;��P���VÚ��;?pP�%
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â
5.12: §4.4.5 �&î(��#-�EDw�HG>�I 2MeV �6X'&�8Õ�)�Õ8����ì_�¥��p�����
ý�Ù�²Úx8P�Ý�¦v|�×p��P*%
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2006 Î 12 Ï 14 Ð 22 Ñ 20 Ò 38 Ó (UT)

�Yý*�������v�&�Õ�)���Lÿ�����
v×�P(������X����ý�Ù�²Ú 500keV �6<'5�Õ*Ü���-�PÝ�¦�|*×���P$%�'�#�)(��Dw�ñG>�I;
�×�P(� 300keV �6	'5�8Õ5Ù�²�Ú_Ü����-�PÚE) 300keV ~8c�ý��pQR5��S;>vß���Õ�G(�;�<�ÖðpÚò�ó 0 �x8P����ÔÚ��-?pP�%

â
5.13: 2006 ° 12 ± 14 ù�ý&���(�X�v��ý����iÿd�e�-%�ä�Ú	=&����û�üLý&uRþ�ÿ;���p��<�ú)�è�Ú����p���v�;é�ý����Lÿn�e��%�êTÕ*è�?9@Øä<
�B��8#*ë;²���x9ìã) 500keV �6'&�_íp?(�5�;��P����ÔÚ��-?pP�%
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5.14: §4.4.6 �&îT�8#8��DF�ñG�>�I 300keV '&��Õ*)TÕ��;��ìE�������X�v��ý*Ù�²�Úx8PÝ(¦�|�×p��P�%
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5.2 û ü ¼ ý þ ÿ
�; �¡p�8Õ�) 7 q�ý*�������v��|�q;��� � b������	��
 ý���-å���
$¢���_)�uxþYÿ�����;�	�³ý�M N�� 
����p#5%pø�ý*���;)l�v�A@Hý�D��	�<�ñ|Eq8���Õ*) ±5 }�~���ý������� �8Pp�V�X¦&�-�[Ú��;?8�5#5%p"V?X"¥) 50 ��û1ü�
V«�¬9"$#E���qÿ9�ã��J�
Ô×�Pp��)�yzT{ � � QR5�TS;>�ß�Ú;c�o � uXj�q ��!#" Ú_×n@K�#&%p'�#�) 50 ��û9� 50 �füqý����
ÿ:�e�;J-Ú�$&%�'Lý(Ýp¦Ô�8 ! þ	� � ���*�-��P��8�ÔÚ��-?(P�%	�v��Õ*))(-D���Ú 50 �
û9� 50 �fü��*w¦&��[Ú�+�,��8x-P��Ôs;�	@K�(P$%�-)��ý�.�0��8Õ*) 50 �°û�ü>ý.(-DT�Ú-3*48�8x-Pp�ñ6;79"[�_) ! ��ý*«�¬X
v��������/#�Vý.(�DT�-��"C#�#���);�8';�C�#
(8D��Yý*rX
*¢��-#	���A¦_��� � �P5%	1p¦Øùd"1032 �_b P � Õ5) 50 �Æû
üiý4(-D��3ýr�?A@65�7�"��E)��������v�8
98(�-#:�Hý4(;D�� � ��; b P=<�>pÚx-P4?�?�1A@��8��B�Cøp�CÚ.D�-�E��3F b ���9G�H��xJI4K�L�¦MC
§5.1 ��ÕND 50 �PO4ERQvkTSU�i#V8j�Q$uXW�Y&Z�[�\&]_^C��S�`�¢aBJU4b�c�YedgfhQ�ij ��k�l W�d9Sm`;�3UCn.opSqU3[�rsdutJV4vT�xw.yJz�I(��×�4`3B�I�{&|f~}�Vm��� �x��	ìïë�Ú8��B���9�_��� 50 �1O4EhQCupW	Y�Z�[a\3]R^$��S9`�¢aBaI���[Ú	�����a��I� �NQ����hS�`&BaIC��.UD §1.2.3 ���A�J��UpÝp¦9� 100keV �����	�3��� � �JI��:���Ù�²&� 100 keV ����������� � �JI��3�~���5Ù�²�ÚJ�JI�{�|�f~}3V��3����� HXD-WAM

�Õ �&�R�q�3`JBaI � �ÔÚ��&�)ICTø�?���D X Y�[.b�?N�a���h�� 	��ÕND MeV ���a�	�í��)¡ `&BJI.r��R]¢dm��Aì£D 2.2MeV ?¤)¥�]�¦	§)�¢¨[Ú_×)©4`&BJI ��ª Q9�#��S�`3B
I C � ? �aª �_���PD HXD-WAM ����«.I¬�r4{�]=b-Õ�ð& � ��I ��ª Ú�®3�)I C 2010¯)° � ÕD3�)��Ú.±3²�³¢Q9´:©�D��	z#��z. � ? X Y�[�b�?	�a�)���q _Ú��&�_�q��I4K
L:µuC HXD-WAM �ÕD §5.1 Ý)µ9�	�a������ EÚ��ð3¶:·	�:«4I4?.��D�ø�?.¸&¹�Q�º��
S1D4»�¼�½�¾h¿.t4À3Á�Â�? Ã~ÄN���J� �4Å �PÆqD4-3E GRB �h¨xÇsÈ1�É�Ê~?qË:U��NÌ�ÍÎ ��«�I �Jª Q�Ï�ÐTS U4B�C
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A

æ 4 n�o+p#ÄWq9K"r�sWN"t�uPKwv<x_�>�/y�÷Lz�R"{
| ô<q�K uff bW}T,Jl]~�� 8 ý��>� ü]�,�j�������y��_R���� ( �<�+hJ� 50 �� 50 � )

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=2 max_channel=3

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=3 max_channel=6

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=6 max_channel=9

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=9 max_channel=12

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=12 max_channel=15

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=15 max_channel=30

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=30 max_channel=50

hxdmkwamlc input_name=ae20061204_hxd_wam.uff.gz outroot=s

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=50 max_channel=53

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=2 max_channel=3

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=3 max_channel=6

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=6 max_channel=9

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=9 max_channel=12

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=12 max_channel=15

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=15 max_channel=30

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b
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leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=30 max_channel=50

hxdmkwamlc input_name=ae20061014_hxd_wam.uff.gz outroot=50b

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=50 max_channel=53

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=2 max_channel=3

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=3 max_channel=6

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=6 max_channel=9

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=9 max_channel=12

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=12 max_channel=15

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=15 max_channel=30

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=30 max_channel=50

hxdmkwamlc input_name=ae20070123_hxd_wam.uff.gz outroot=50a

leapsec_name=lea@sec.fits \ dt_cor=yes min_channel=50 max_channel=53

I�I�o+� input_name � fselect oP��X�q"K uff b-}T,<l�y�����'�R"{
�������

lcurve oJ��� -> qdp o+���w'�R����

s_wam0_ph2_3.lc

s_wam0_ph3_6.lc

s_wam0_ph6_9.lc

s_wam0_ph9_12.lc

s_wam0_ph12_15.lc

s_wam0_ph15_30.lc

s_wam0_ph30_50.lc

s_wam0_ph50_53.lc

50a_wam0_ph2_3.lc

50a_wam0_ph3_6.lc

50a_wam0_ph6_9.lc

50a_wam0_ph9_12.lc

50a_wam0_ph12_15.lc
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50a_wam0_ph15_30.lc

50a_wam0_ph30_50.lc

50a_wam0_ph50_53.lc

50b_wam0_ph2_3.lc

50b_wam0_ph3_6.lc

50b_wam0_ph6_9.lc

50b_wam0_ph9_12.lc

50b_wam0_ph12_15.lc

50b_wam0_ph15_30.lc

50b_wam0_ph30_50.lc

50b_wam0_ph50_53.lc

wd s_1

wh s_1

wd s_2

wh s_2

wd 50a_1

wh 50a_1

wd 50a_2

wh 50a_2

wd 50b_1

wh 50b_1

wd 50b_2

wh 50b_2

oW�JK qdp y ��� u � ��b-}9,<l)ü]��Ly (  ]¡�� 1 ¢ 4band or 5 ¢ 8band) £9¤�¥

../trn/autotrg/kujira.pl s_1.qdp > s_1_x_qdp

../trn/autotrg/kujira.pl s_2.qdp > s_2_x_qdp

../trn/autotrg/kujira.pl 50a_1.qdp > 50a_1_x_qdp

../trn/autotrg/kujira.pl 50a_2.qdp > 50a_2_x_qdp

../trn/autotrg/kujira.pl 50b_1.qdp > 50b_1_x_qdp

../trn/autotrg/kujira.pl 50b_2.qdp > 50b_2_x_qdp

../trn/autotrg/macco.pl s_1_x_qdp > s_1.txt

../trn/autotrg/macco.pl s_2_x_qdp > s_2.txt

../trn/autotrg/macco.pl 50a_1_x_qdp > 50a_1.txt

../trn/autotrg/macco.pl 50a_2_x_qdp > 50a_2.txt

../trn/autotrg/macco.pl 50b_1_x_qdp > 50b_1.txt
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../trn/autotrg/macco.pl 50b_2_x_qdp > 50b_2.txt

I�I�o�¦�§-�+,�j��������� ��¨T��� �©I8ª�~«�¬�®�A�y8¯w°-R"{

xspec o mkwamspec oJ��X;q"KW���h&ü ]¡�±�yJ² � K w¡"±�ü .pha b-}�,<l]~©�
h�i-�kj³l�y�´�q qdp b�}9,<l]oP���w'-R9{
(pha �Lµ � {�I�I�ow� s_1000sec.pha,50a_1000sec.pha,50b_1000sec.pha,

50ab_1000sec.pha)

50ab_1000sec.pha ��� mathpha oP��X]'�R"{

xspec11

data 1 50ab_1000sec.pha

resp 1 side0_theta69.381_phi90.25_061205.rsp

setplot e

pl ld

ip

wd 50ab_1000sec

wh 50ab_1000sec

q

exit

oW�JK qdp b-}�,Jl�yT��u � BGD
¨ ���h&ü"¶¸·º¹ (50a/s,50b/s,50ab/s) y�'�R�{

./saba.pl 50a_1000sec.qdp s_1000sec.qdp > 50as_1000sec.txt

./saba.pl 50b_1000sec.qdp s_1000sec.qdp > 50bs_1000sec.txt

./saba.pl 50ab_1000sec.qdp s_1000sec.qdp > 50abs_1000sec.txt

./ratio_ch.pl 50as_1000sec.txt > 50as_ratio_1000sec.txt

./ratio_ch.pl 50bs_1000sec.txt > 50bs_ratio_1000sec.txt

./ratio_ch.pl 50abs_1000sec.txt > 50abs_ratio_1000sec.txt

gnuplot »�o�o-�JK .txt y8����q¼��I�ª�~©�¬�®�A�y�Í�½©¾PR�{
�������

50 ¿À����Á 2 yw����h�oJ¶>uPK�¾�ü ( I�I�oL� 50abs_ratio_1000sec.txt)

yPÂMe�Ã�Äw'�R"{

gnuplot »�o

a=0.95

f(x)=a
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fit f(x) "50abs_ratio_1000sec.txt" using 1:3:4 via a

plot "50abs_ratio_1000sec.txt" u 1:3:2:4 title "s/50(a+b)/2" with

xyerrorbars ,f(x)

¨ÆÅ=�©¨ÆÇ�È Î�É]Ê ü�G=ËT£Po �PÌ�Í 'M{

a = 0.957383 Î 0.001091 (0.114 Ï )

ITª�o4ý«�J�����L���>� 50(a+b)/2 y�ÐÑªwÒ�Q»]Ó Ê ÓJ'�ªLÔ�Õ � ~PYL~=R"{
( I�I9ow�Ný;�<�����L���>� 50(a+b)/2 y 4.2617 ÏwÖ=�M»]Ó�K�¾ü Î bestBGD)

× �W£-�"�h�~©� bestBGD yÖ � K 8 ý©�>� ü]�+,�jº���]��yT��Xw'�R�{

./saba.pl 50a_1.txt 50b_1.txt > 50ab_1.txt

./saba.pl 50a_2.txt 50b_2.txt > 50ab_2.txt

./fugusasi_2.pl 50ab_1.txt > 50ab_pula2_1.txt

./fugusasi_2.pl 50ab_2.txt > 50ab_pula2_2.txt

./const_time.pl 50ab_pula2_1.txt > 50ab_pula2_c_1.txt

./const_time.pl 50ab_pula2_2.txt > 50ab_pula2_c_2.txt

./saba.pl 50ab_pula2_c_1.txt s_1.txt > sab_1.txt

./saba.pl 50ab_pula2_c_2.txt s_2.txt > sab_2.txt

./uni.pl sab_1.txt > s-ab_1.txt

./uni.pl sab_2.txt > s-ab_2.txt

./buri.pl s-ab_1.txt > s-50ab_1-4band_c_nt.txt

./buri.pl s-ab_2.txt > s-50ab_5-8band_c_nt.txt

./saba.pl s-50ab_1-4band_c_nt.txt s-50ab_5-8band_c_nt.txt >

s-50ab_1-8band_c_nt.txt

./saba.pl time.txt s-50ab_1-8band_c_nt.txt > s-50ab_1-8band_c.txt

gnuplot

set xlabel "Astetime"

set pointsize 1

set yrange [0.9:1.01]

set logscale x

set mytics 2

set xrange [20:7000]

plot "50as_ratio_1000sec.txt" u 1:3:2:4 title "50a/s" with xyerrorbars,\

"50bs_ratio_1000sec.txt" u 1:3:2:4 title "50b/s" with xyerrorbars,\

"50abs_ratio_1000sec.txt" u 1:3:2:4 title "50ab/s" with xyerrorbars

set term postscript eps enhanced color

set output "061205_50gbd_ratio.eps"
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replot

a=0.95

f(x)=a

fit f(x) "061205_ratio_sab.dat" using 1:3:4 via a

a = 0.957383 Î 0.001091 (0.114 Ï )

set logscale x

plot "50abs_ratio_1000sec.txt" u 1:3:2:4 title "s/50(a+b)/2" lt 3 with

xyerrorbars ,f(x)

plot "50abs_ratio_1000sec.txt" u 1:($3+0.042617):2:4 title "s/50(a+b)/2"

lt 3 with xyerrorbars ,f(x)+0.042617

set term postscript eps enhanced color

set output "061205_ratio_afit.eps"

replot

set term postscript eps enhanced color

set output "061205_8band_lc.eps"

set multiplot

set xlabel "Astetime"

set lmargin 10

set rmargin 20

set bmargin 3

set tmargin 0

set size 1,0.3

set origin 0.0,0.0

set pointsize 1.0

set ytics 1800

set mytics 2

set yrange [-150:5500]

set xrange [-100:900]

set key outside

plot "s-50ab_1-8band_c.txt" u 1:8:9 title "300-400keV" lt 3 with yerrorbars

set bmargin 0

set tmargin 0

set size 1,0.2

set origin 0.0,0.3

set ytics 6000

set mytics 2
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set yrange [-150:18000]

set xlabel

set format x ""

plot "s-50ab_1-8band_c.txt" u 1:6:7 title "200-300keV" lt 2 with yerrorbars

set size 1,0.2

set origin 0.0,0.5

set ytics 40000

set mytics 2

set yrange [-150:120000]

plot "s-50ab_1-8band_c.txt" u 1:4:5 title "100-200keV" lt 1 with yerrorbars

set tmargin 3

set size 1,0.3

set origin 0.0,0.7

set ytics 60000

set mytics 2

set yrange [-150:180000]

plot "s-50ab_1-8band_c.txt" u 1:2:3 title "50-100keV" lt -1 with yerrorbars

set nomultiplot

replot

set term postscript eps enhanced color

set output "061205_8band_lc_2.eps"

set multiplot

set xlabel "Astetime"

set lmargin 10

set rmargin 20

set bmargin 3

set tmargin 0

set size 1,0.3

set origin 0.0,0.0

set pointsize 1.0

set ytics 100

set mytics 2

set yrange [-100:300]

set xrange [-100:900]

set key outside

plot "s-50ab_1-8band_c.txt" u 1:16:17 title "2-5MeV" lt 8 with yerrorbars

set bmargin 0

set tmargin 0

set size 1,0.2

set origin 0.0,0.3
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set ytics 400

set mytics 2

set yrange [-150:1200]

set xlabel

set format x ""

plot "s-50ab_1-8band_c.txt" u 1:14:15 title "1-2MeV" lt 7 with yerrorbars

set size 1,0.2

set origin 0.0,0.5

set ytics 1000

set mytics 2

set yrange [-150:3000]

plot "s-50ab_1-8band_c.txt" u 1:12:13 title "500-1000keV" lt 4 with yerrorbars

set tmargin 3

set size 1,0.3

set origin 0.0,0.7

set ytics 800

set mytics 2

set yrange [-150:2500]

plot "s-50ab_1-8band_c.txt" u 1:10:11 title "400-500keV" lt 5 with yerrorbars

set nomultiplot

replot
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B

���
A oP����q�K perl h��_Ø8ÙÚj/y É�Ê £q÷Lz-R4ü+o<Û�ÜWÝ9ªLK � {

#! /usr/bin/perl

############################################################

# kujira.pl #

# lcurve oP��X�q"K qdp y< ]¡ ¨ 1 ¢ 4band Ü 9 Þ�£9¤�¥ ( ß3ü 1) #

# Ver 0.1 :2007-11-14 #

############################################################

open (OUT, ">test.txt");

while (<>){

s/-//;

print OUT;

}

close OUT;

open (IN, "test.txt");

@a = <IN>;

$i =0;

while ($i < 14700){

$mi = @a[$i];

chomp $mi;

$so = @a[$i+1];

chomp $so;

$ni = @a[$i+2];

@misoni = ($mi,$so,$ni);

# if(@misoni=~/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)
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(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)/){

# @gyokai= ($5 ,$7 ,$9 ,$11 ,$13 ,$15 ,$17 ,$19);

# print "@gyokai\n";

print "@misoni\n" ;

# }

$i += 3;

}

close IN;

#! /usr/bin/perl

############################################################

# macco.pl #

# lcurve oP��X�q"K qdp y< ]¡ ¨ 1 ¢ 4band Ü 9 Þ�£9¤�¥ ( ß3ü 2) #

# Ver 0.1 :2007-11-14 #

############################################################

$input_file = $ARGV[0];

open(IN, "$input_file");

while (<IN>){

if(/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)/){

@gyokai= ($5 ,$7 ,$9 ,$11 ,$13 ,$15 ,$17 ,$19);

print "@gyokai\n";

}

}

close IN;

#! /usr/bin/perl

############################################################
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# saba.pl #

# à � ü�b-}�,Jl�y"¦ � £P'�R #

# Ver 0.1 #

############################################################

$input_file = $ARGV[0];

$input_file2 = $ARGV[1];

$count = 0;

while ($count <4900){ # bW}T,<l)ü�á�â

open(IN, "$input_file");

@data = <IN>;

chomp @data;

@data50 = (@data[$count]);

open(IN2, "$input_file2");

@data2 = <IN2>;

@data2s = (@data2[$count]);

@data3 = (@data50,@data2s);

print "@data3";

++$count;

}

close IN;

close IN2;

#! /usr/bin/perl

############################################################

# ratio_ch.pl #

# b�}�,<l_ã Î 8 Þ~ü ¨ � #

# 1 Þ ,2 Þ�� 3/7,4/8 y8ä>�+´<' #
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# 2007/12/4 Ver1.0 #

############################################################

$input_file = $ARGV[0];

open(IN, "$input_file");

while (<IN>){

if(/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)/){

@sakana =( $1 ,$3, $5/$13 ,$5/$13*(sqrt(($7/$5)**2+($15/$13)**2)) );

# ä��´wÝ9ªLK 3,4 Þ-�"¶å·æ¹~üMç�è�é�ê�yTëwì�q �]� R

print "@sakana\n";

}

}

close IN;

#! /usr/bin/perl

############################################################

# fugusasi.pl #

# b�}�,<l_ã Î 22 Þ~ü ¨ � #

# 1 Þ ,(2 Þ +13 Þ )/2,(3 Þ +14 Þ )/2 ~ (9 Þ +20 Þ )/2 yíä��+´<' #

# Ver 0.2 :2007-11-21 #

############################################################

$input_file = $ARGV[0];

open(IN, "$input_file");

while (<IN>){

if(/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)/){

@sakana =( $1,($3+$25)/2 ,(sqrt(($5)**2+($27)**2))/2,($7+$29)/2

,(sqrt(($9)**2+($31)**2))/2,($11+$33)/2 ,(sqrt(($13)**2+($35)**2))/2
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,($15+$37)/2 ,(sqrt(($17)**2+($39)**2))/2 );

# ä��´wÝ9ªLK 3,5,7,9 Þ-��î�q/¹�ü�ç�è�é�ê�yTëwì�q �]� R

print "@sakana\n";

}

}

close IN;

#! /usr/bin/perl

############################################################

# const_time.pl #

# b�}�,<l_ã Î 9 Þ~ü ¨ � 1.2-9 Þ *0.9784 y8ä��+´<' #

############################################################

$input_file = $ARGV[0];

open(IN, "$input_file");

while (<IN>){

if(/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)/){

@gyokai= ($1, $3*(1.053708) ,$5*(1.053708) ,$7*(1.053708)

,$9*(1.053708),$11*(1.053708) ,$13*(1.053708) ,$15*(1.053708)

,$17*(1.053708) );

print "@gyokai\n";

}

}

close IN;

#! /usr/bin/perl

##############################################################

# uni.pl #

# b�}�,<l_ã Î 18 Þ~ü ¨ � #

# 1 Þ ,(11 Þ -2 Þ ,12-3,13-4,14-5,15-6,16-7,17-8,18-9) y8ä��+´J' #

# 2007/11/30 Ver1.0 #

##############################################################

$input_file = $ARGV[0];
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open(IN, "$input_file");

while (<IN>){

if(/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)

(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)/){

@sakana =( $1 ,$21-$3 ,sqrt(($23)**2+($5)**2) ,$25-$7

,sqrt(($27)**2+($9)**2) ,$29-$11 ,sqrt(($31)**2+($13)**2)

,$33-$15 ,sqrt(($35)**2+($17)**2) );

# ä��´wÝ9ªLK 3,5,7,9 Þ-��Ö=�Ñ¹�ü�ç�è�é�ê�yTëwì�q �]� R

print "@sakana\n";

}

}

close IN;

#! /usr/bin/perl

############################################################

# buri.pl #

# b�}�,<l_ã Î 9 Þ~ü ¨ � 2-9 Þ�yTä��+´M' #

############################################################

$input_file = $ARGV[0];

open(IN, "$input_file");

while (<IN>){

if(/(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)

(\s+)(\S+)(\s+)(\S+)(\s+)(\S+)/){

@gyokai= ($3 ,$5 ,$7 ,$9 ,$11 ,$13 ,$15 ,$17);

print "@gyokai\n";

}

}

close IN;
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