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_+`�Á�û�ü�?4×������e����a����������P«������� �!#"�$�%�&ePeQ('#$)%�*�+�,�-�&�./ '�0�1�2435!�6�7��98�: 65 cm ;�<�&�. />=(? �A@4BDCFE�G43�H�I�JLKNMPOQ'SR)T�UV4W�X 'ZY>�>[\�N]N^N_a`96L[b�5c�dACD3�eNf5�Sgih�ckj�K�'QlNmNnpoqmNrNmNsa3�ENGN^_Dt�uDvxw�Y4�4[y��]D^D_DtDuz�ZtD{|dbC�B5}�~
���

4 � 10 � R(T�U V�W�� M���
16 � 7 � sD�(T�$�%�EDGD� (�(���Ds��D�DsD�(T )

� M���
33 � 4 � R(T�U V�W vxw�sD��T�$(%�EDG����Z�DmDr����DU V(W c�dbC��D������
43 � 11 � �D�DU V�W�� M>'��D��� o��D� o 60 cm ���D&D. / �Q�� ��D�>'

60 cm �D�D&D. /�� R(T�U V(W4�| ¡D� '9¢��D£D¤D¥���
47 � 3 � sD�(T�$�%�EDGD�(¦�§���
47 � 4 � �D�DU V�W K9' 65 cm ;D<D&�. / vNw�¨��D�D©>'�ªD�D£�¤D¥���
54 � 5 � �D�DU V�W K9'(���D (!�"�$(%�&�. / �D©>'�ªD��£D¤D¥���
55 � 3 � R(T�U V�W K9'�¨D«D¬��D©���
63 � 3 � �D�DU V�W 3�'(���D (!�"�$(%�&�. /D -z®x6F¯4°��4[Q��±D¨² © 3 � 3 � �D�DU V�W ���D (!�"�$(%�&D. /D³D´xµ(¶b· 2DrD¸D���D¹D�(º�D�DU V�W 15 m ���D  -D»D¼D±D¨��D¹D�(º² © 4 � 3 � �D�DU V�W K9'�$(%>½�!F¾Z¿DÀD&�. / vNwP�Q�� ��D©R(T�U V�W K9Á�ÂzÃaÄ�Å�<DÆDÇ��DÈD»D¼ � ¼ ($(%��DÉ�ÊDËDÌ )² © 6 � 3 � R(T�U V�W $(%>½�!F¾ZEDGD&D. / ÆDÍDÎDÏ �² © 7 � 10 � �D�DU V�W�Ð @DÑDÒ�ÓDÔ(Õ�ÖD��¹D{D�² © 8 � 3 � R(T�U V�W KFY)×a[ ·aÐ @(Å�JDØ�Ù² © 8 � 11 � �D�DU V�W ^D_D�DvNw��D�D�DÚ�ÛDÜDÝD¸D��¹D{D�² © 9 � 3 � �D�DU V�W4Þ�ßDà(á "�$(%�&D. / KFâDÉDã�äD$(%�*D+�GDåD»D¼D¨ ��D�DU V�W 60 cm �D�D&D. /�æ `9ç á 6QèDé9KFÉDÊ�Ë � ¼�D�DU V�W 60 cm �D�D&D. / 7 m

Þ�ßDà� -DrDÝD¸D��¹D{D�² © 10 � 3 � �D�DU V�W 60 cm �D�D&D. /�ê ÑDë  -�rDÝD¸D�D¹�{D�² © 10 � 10 � �D�DU V�W�Ð @DÑDÒLKFÊ4ì ßxíA·aî�� �D¹D{D�âDïDY ß [yð�ñ(Å�J (384 Kbps) ¢�ð² © 11 � 3 � R(T�U V�W 18 cm ;D<D&D. / KF$(% Hα òDó�ôNY5×a[ ·aõ�ö5÷ "xø à �D©² © 11 � 11 � R(T�U V�W Y5×a[ ·aÐ @(Å�J � 128 Kbps ùûú 1.5 Mbps KFâDïD��D�DU V�W ^D_D� oü���D�DÝD¸D��¹Dvxw��D���DýDþDÿD��� îD� �D¹�{D�² © 12 � 9 � �D�DU V�W Y5×a[ · ð�ñ(Å�J � 1.5 Mbps KFâDï��>'��4: Ð @(Å�J9K����	�² © 13 � 3 � �D�DU V�W 65 cm ;D<�
D. / 15 m
Þ�ßDà������� Ü�ÝD¸D�D¹D��º² © 14 � 3 � R(T�U V�W���� ÜDÝ�¸D�D¹D{D�² © 15 � 3 � �D�DU V�W K�������-��DýDEDG ÷�� ø à ¨ �² © 15 � 11 � �D�DU V�W4Þ�ßDà(á�� ����
D. /D³D´�����÷�� ø à ÝD¸D�D¹D��º² © 18 � 3 � �D�DU V�W K�� ß Äx½ ��Ã"! ß c$#�%�&�' �NßAµ)ß�( Ã�)�*NÃ �+ @|d-,#âDïDY ß [yðDñ�Å�J (100 Mbps) ¢�ð
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R ��_��{��
X�� �{��
��X ���{�� �����

sf�o�������� ��� � Z (19 t 3 u���t�� � )f�o�������� q�Y ��s��������� � �������
(19 t 3 u�� � )��������� � � � ��� (18 t 4 u���  )

|�¡�¢�£ � ¤�¥ ¦ sf�g ¢�£ � � � _�§�nf�g ¢�£ � ¨ ��©�ª
(19 t 3 u�� � )f�g ¢�£ � «�¬ �®¯ ¡�¢�£ � ° X ± ]¯ ¡�¢�£ � ² ��³ n (19 t 3 u�� � )
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4 � � � � � � � � �
4.1 	�
��������v�w�x�y�z

60 cm ����������� 65 cm ����������� 60 cm ���� "!$#�B"%��������
B"%'&(!*),+�-��������3B"%�.�/�0�1������ (SMART)

2"3 x�y�z
45 cm ����������� 70 cm 45�'65#8789�: B"%<;�=������1�> ��?�@�A�B�C�D 4E#EF( � 18 cm ����B"% Hα ����� (G8�H:(IKJ5#������ )

4.2 LM 18 NOQPR	TSVU�W�UX�YZ
(1) [\�]^_ `bac dfegh�ijk (DST) lm�n�opqPVr�s

DST �����8t5u(1� �v(w�xzy � 1979 {8t5|�}(~�� 1988 {��K� PDP11/45 v�w�xz���� � 1988 {�~8�$y VAX8250 4*#5F( $���f���5����t VAX8250 4*#*F� z����t<�G �� 20

{��R������� � =����"�������"�H� ��¡£¢¤����¥�¦��*���<t�v�w�x�y DST �����¨§,��©ª"« ¢<¦¬��y*�®'t�v�w�x��(���,¥f�K¯°��±K��y*²�³��(��¦���´*� ��t���µ�¶�·'t�¸¤¹
§�º��,¥f¦��5�z»,¼�½ 18 {�¾�¿�À�Á�Â�Ã�Ä (Å�Æ�|�Ç�È�Ç ) �°��t�É�Ê���Ë'µÍÌÎ¯��*�
·Í±¬´<v�w�x°y�» VAX4300 4*Ï*F�Ð°§�Ñ�ÒÓ¢<±��8��t5��Ô¬Õ"Ö�Ï*×�Õ(Ø"Ù¤Ú VAX3100

�EÛ�Ü�Ý�Þ�©(�5ß�|Íàá¯�¥�´ « ��t5�(� « � �,��» ª5â ¥�t$ã�ä�� PC ¢Î� � �K¯HÌát
v�w�x�å��zæHç�è�Ô�Õ�Ö��*é�ê�àë¯°¥5ì�x"í5�*î�ï�ðb§�ñ�ò ª"«�ó�ô �*õ�x�ö�÷Íà�¯��*�
¶�·�øz»�ùHú�Ï"Öëû RAID ÷bàá¯*ü�ýb�áþ�ÿÍàá¯(¥�´ «���������� CPU ö�	�
���Í±K¥��� »����8í���î�ï�ð�ñ�ò��Eº��5¯(¥�´ «������ 	�´� "!�´� $¿�À�#�$�% � ó'&�( %�)�*+ ��,.- �"/�0'´� f±21 ª��

(3�4 )

(2) 576987:7; SMART T4 <7=7>7?9@BA7C7D7EGFIH7J
SMART � ��K «ML�N ²�³�© ���O�P�Q ³�� �  �R �P�Q�S úUT.V¬ÕBWYX[Z�\�]�^ ��_`�a ºcbd ��2Ofe2g ûih�Ú�jlk�monfp K a�q ´irtsvuw� ó � »�Ï[m*Ï�èyx & mtz�hwTl{2|f} a pK r"s~u��[���Ir� fR���ý�÷[�~r�s�u��~���l ���� í���û°» 17bit �zÚ��$Õ���u���Õ�� Õ[V aoq ´ir"s~uM� ó � 1 ��� ����� ö��*ñ�òf����ö����vr ����O % � û"��� 15m

�
V�Ô�Õ������f^H±<» LAN é(ê�� ó ���f� a º8´��f�(²�³�� � PC

ó � ñ�ò a º ô svu'�
�i��r �

( �¡ )

(3) ¢�£G¤9¥~¦¨§ª©«C7¬77®GF�¯7°±F ²«³.´c©7µ�¶¨·¸[¹ �
Hα º�»"¼ L�N º�» �  �R�� q�½"¾f½ r~¿�À S úÁT«V¬Õ$û2ÀlÂ�T�ÃfÄfÅlÆ �Ç�ÈÉ ÷�����r�uyÊ���Ä�r ��ËÍÌiËdÎÏ�� É ÷ a�Ð â r ,�Ñ �tÒ7Ó Î�Ô�Õ�Ë  ¸[¹�Ö�× ��Ø�Ù

�~rwÚfÛ����vbd �
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Ï sd� Î ¿�À S úUT.V�� a ����� ����	�è � ó b ¾ Î�
�� Û ���� �[r�s[u'� ó b ¾
¿�À S úUT«V�� (����� ö � ó�& ��8í�����	�è a�� ô slu'� ó b ¾ ÇtÈ� ÷ ���� 
 �� �~r"s~u�����ö uwÅªbd �

( �¡ )

(4) 576987:7; ���7=  "! ·$#~©&%('*)+ È Û ��,�- �Eû��.��/ �t�t��� ÿ10�� � ��Ä2 � 2005
È Û ��È1213�4 � 314ªË  �u �� ÎtÏ Ä�1�� � 1.5Mbps 5 q6 � �87:9;< $ � SINET =��.>�?@�AB Ì�C Î 100Mbps

5 q Z 6 �1D�E�F + �HGtÅ�I ÎfÏ s ÌJCLKM�N @�O�QPR	"���ªrTS�U�V 3 	���WX�ZY�Â[Q\ Â a � b ¾ Î SQUQ]Q^�SQ_`@ZaQb�cQdQeQfQg�h�i`	1��Wj� SINET k�A�B.lnmo 7 k
ÅXp�q�rjsdÄ�k(o�tvuQwQxfÛ�yzQ{RkH|}D Ë q�r�s�Ä�k�~�p ¾��Q�Q���n�Q� @ LAN ���
��@�uw(��G�Å`�����oÂ�� [1� �������H@���Qy <(� ÓyÅ.pLq�r1��q`s}@���� K Web� ��/j@�����L� Ë���� t Î ����.� i M.�lË��Q  m¢¡`�`£�@�¤¥���¦$tv§�¨ C k���
y <��O©«ª m1sj�«y�¬�®¨°¯Hq1r�sZ@�q�±�§n²j³�´�µ [1¶�· £¸�¹Q@ �Xº /J��».qk¼½¿¾ q�r OS � ¾ �1K Fedora Core 5 ��ÀÁ ¾ q�r�ÂÃ(s}@ �nº / K §n�H��¸}� [Q� º �j§
http

�nº /n@ZÄ�k�§RÅ º � �nº / (@hida.kyoto-u.ac.jp) § NFS
�jº /j§ �� ML @�ÆÇH@

�Q�¿��È`qQÉ � ¦OmTr
��q�Ê  RË�Ì k ��� LAN @ DNS

�Oº /O§ NIS
�Oº /O§ DHCP

�Xº /HÍ.@����¿��È®p�Q  q����Qy1Î ½�Ï C 5 ÐQy1ÑRIQ§�ÒÓÔ�k�ÕÖQy`× � � �Q  qq±§Qs�Ø C �LcRÙQÉ��Ú » ¾ q�r(sRØ C � OS k K Fedora Core 5 �°ÀQÁ ¾ q�r�s�Ø C�K Ä�k�§ NFS
�jº�Û §

NTP
�jº�ÛjÜ �Q�¿�T� ¾ ��  m�r

s�¯JÝ 2
� Ü}�Xº°Û k�§ IDL

Ü ²Q¸�Þ ¶Qß �Xº°Û � ¾ ��  m���Q� Ü 3
� � 1 G Ü ²n³

´°k�à`±Q§°á 2 â}ã�ä�k�åQæ ¾ q�r�ç�k�èQéQê K ¾ ��  ª Ï p°q�yH§ 7 ëQì�í�k�èQîQïRk
oQm1� Ü ��ðHÙ�¯�m��.��¸�� [�� º � ÜZñ�ò yH¦ótv§�á 2 â}ãQäRk¿´ º ² º ��¼ ½¿¾ q�rôQõ §�ö}÷ ÜZø�ù�ú�û s.Ý�ü�§�ÂQÃ®�°i�ýQþ�k�ÿ�� ¾ ��  m�r

(��� )

(5) �����
	����� ���
	������������
2003 Ð���k�������� Ü! i�¦Om#"#$Qz�%(�'&�(*)�+Ri � mo-, k �Xº!.0/�º £1�21�34�5 Ü i�¦jm�yR§ 1961 Ð�6 Ü87:9<;>=�?�@*AúCB�D kOo¿t 10 E�F ô � �   ,CGIH�J���K
×CL ©Q©�ªNM � �#O�PQ0RTS § �nº#.</Qº £ Ü!UWVYX*ACZ æ Ü![ Ú § 9<;}Ü�Û ³�´�²`³]\�^`_�acb�d�e · � Sf , ª:g Ü!hji b f   §kGlH�J��Nb'�j"nm 1 E�F S�Üpo�q K�r�sut ªcMTO�P

(v�w )

(6) �����Wxuy zn{W|~}u�<�����������������
\ º:� ßj� ³ ·�� &�� ÜC��� L ú����0� g ÜC� ½ b��<� O*� Üj� ¶ ´c� º ·�� Ø]���

K0�Nm�K:�!���* �¡ Ü ��+ Ë L R�Üj��¢j£ �>¤k¥ � Ø����0L� �¡¦K�§*¨j©nm R tªK�«�¬2®�¯ OCP QÜ O�� �] �¡°t²±�³ Ü!?�@*AC´ t Ü*µ L ßC¶ ¤'·j¤<b�¸�¹ 2® §�¨:� ò b�º O�P
(v�w )
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(7) ��� �-y�� { �k}u�����	� y |�
���
1929 ��6����8¤������ Q ��������� �"!�#�$*K&% 4 S ¯ m P Q � O�� ��'°�&(�¥*)�+/ ¤ � L",�-�.�K�«�¬  O�O�� � U�/10 b f MTO�PQ"2 L"3 M ® �54*¤ �76 ¤�'��98:(<;°� ¢5= �?>�@ � g �"A O L"B�C  ��D  O�P

(v�w )

(8) EGF�H�I�J K�L M�}u�ONjyQPSR:T�UWV�XY[Z�\�]_^"` � SMART a�b�cn¤ � ��d_)"e53 ¯ �gf�h��ji ¯�k (�¥�l#¤ £�m @ n�opSqsrutwv�x"y � v&z �|{&} \&]�^ q�~�� e���¤ £��9�7��� e��&�s�&� k (�¥�lT¤ £�m @��� ¹  v"x"���O� ` � ����� � ¹ e9�5�&�������u� xY�Z�\&]�^j` ��� 1996 ��e�� z � NTT � 128kbps ��c[�9���9 &¡ m @ ���&¢¤£ � 1999

��e 1.5Mbps(c[� �¥�§¦9¨|© ' 1500) ª q�« � £ v�x �?� m @ e[� t � KUINS e�¬&¯®2 � y ��°§±³²�´�µ�� k (�¶�l�·_¨ SINET e"¬�:® 2 ��� v"x �g�g¸�¹ k (�¶?l�·_¨��Y�Z�\&]�^ q {&} \&]�^ �<�"�_º&»�¼9�g½&¾&¿�À q �ga&b5c�·��s¸&¹"Á���º�Â&Ã ~ a&b eDgÄ �sÅ&� r µ&�&Æ&Ç&È `�É¤Ê rjË&Ì ��Í¤£ vjx £ ° £ �wµ&�&¸&¹&Î&Ï9�gÐ £ �gÑ&Ò9��Ó` �?� m @&�&Ô���Õ&Ö�e9×�Ø&Ù 2 ��Ú�� qsrut ��� Ê �g�¤Û��7��¸&¹&Î&Ï1��Ü&Ý�n5Þ z �ß�à r�á�â	q<r�t ��� v"xy � `&Y�Zg\ ]�^"` ã x 2002 ä�e NTT å B
�1æ�ç*è å"é�ê ��ë � � OCN( ;_ì �í�

� ) î§ï ` Ú �"ð ��· k ç ¶ñe"¬� `[Ê �&��òóe £ v"x ��å ×?ô `�ã OCN î§ï ( õ �"ð )q
KUINS î:ï (ö�÷ ) å 2

� å m @ ��ø ¡ £ ��� v � q e r � x ®�±se 2005 ä 12 ù�e ã
B
��æ�çsè ågé�ê �|ú�û:£ ���gå m @ � ¸ £ � KUINS e"¬���u�&��òóe £ ��� y ��°§±

SINET e9üj� ë�ýÿþ�� qsr[t�v�x ~ ×ge�c_�9���§¦9¨7©�� 1500
ã ø ¡�Ó�� £ v�x � 2 e

�¯Û ��×���f�e�� t ����	 ã�
 �"Ú�å&å&������ r m @&�&Ô q £ � ã 	QÛ `�� Mbps �&Ô
e���� £ v"xq ���<n9��{&} \&]�^ e����������������� (SMART) n"!�#¯®%$ �'&�(�e�) É r�*�+
c�·�� ( � ý-, $ ���.$�/ 1 0¥e ��1 GB e.243 !) n�5í±6$:�&�[òóe r�t�v"x �7��a�b98:

Solar-B1 °:±�Ú É�; å�< ß r a&b5c�·��<n"5W±=$¤��� q n">"?¯®%$���� v�x �@$§±wå É; å���� *�+ c�·�� �BA ïwe�C�D&¹����j� q ã �6E�F�Ó"å�¿�À q å�Ã ~ ½&¾1��G|¦��W� �H *�+ d�I"�KJ�L�M�N�O�2�����e q?t �gÞ z � ß&à `�
 Û � Y�Z�\&]�^ å�¸&¹&Î&Ï �QP�R
e������u��� q n�o à q*r�t � Ê v"xy � ` �7{�} \�]u^ q|~�S ý NTT

k9T õ � ¶�å���·_¨ �����<� �KU ¡ £ v �&� k ç ¶
l?·�¨ m�V å ��¢¯� � 2006 ä 8 ù1e ë r�t7v&x �jå m�V `�ã Õ�W · �9X&å[��ò�e Y[Z�\]u^ q Z�Y ågÆ�Ç9Z � ��·[¨ �����<� `.[.\ �%]9^`_ba7c5åjÆ�Ç9Z � î ï £ � KUINS e
¬���_��� q e r � x ��å m�V å ��¢ e�� t ��¸�¹���Ô ã"É¯Ê ýed9f:£ �'g7h –{�}9i9jk ��l�å�m�·��s¸&¹�l�n�o�(�× 20Mbps

�Kprq ��s V �&Ô qsr_twv�x4t7v�u�v î�wyx £ �
Ú?�{z9|�å�m[�1�ñ� ¦1¨�©}� 1500 l�åjé�ê~x6n�x=��� ú�� ±%���.�
g�h�_�������i�j k��r� Ä��6���}�:ç ¶���·u¨7å�� ¢ ã��.��� _ ½&¾�_�M�N����"��å��

��å{�9�yxñÑ�Ò �"É¯Ê ýe��� l Ê � Ú?å�x >9?:®Q$ � �

12006 ¡ 9 ¢ 23 £¥¤e¦'§©¨«ª�¬® ¯±°-²´³=µ@¶¸·«¹�ºbK»«¼«½«¨Q²¿¾QÀKÁ¥ÂeÃ«Ä'Å´Æ=Ç«È
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(�9� ����� )

(9) ���	�	
	� ��	� �������������	�� � !#" �%$�� z &('�) *,+.-r�0/21�� (1)
�����4365 �87�9;: '�< = � (2) SMART

�
� m07�>?'A@0BCB�D � (3) SMART

��� m07�>%ECFHGCIHJK'ALHM � (4) m07�>2NHOHG�PCQ5;RAS�THUWVYX#ZW[ '�\ ] � (5) ^ [ >87?_ ` GAa�PWb Z 'c< =��ed f g,+.h �Ai jlkKm%n
(1) o0p�qCr0s 'Ct 3H5�u 7v92wHxCLHMK'H1HyHz.{C|K'}s�~K:H'Ct 3H5�u 7,9����4+�z

NTT tH��� V,5���� ' 1Gbps 'H�H709WQ(� V�� :������}�C1 n����0� " z���g ��o�pYq
r�s����lt 3H5?u 709��Y�l'c)�*K�(+���� n

(2) 2006
�

12 � 14 � �#z8¡�¢H£#�(¤�¥C¦Cz.§�¨�q�r�sW'�©�ªY«�¬H�®�¯ (SMART) �° m²± ³ ´ 7l>�'c@KB#+�D}y 1 n � � " z T1 � ° m²± ³W´ 7(>;' µ6¶6·(z6h ¸(z T2∼T4

� ° m²´ 7l>A¹2@KB � ¦ º �¼» ½C¾H¿vm%n0À 'c@KB B?DC� ° ��z SMART ' ´ 7l>�+.¢ £Á '�Â ¾ ¹2«�GHÃ�Ä�Å%Æ m 1�yHz SMART 'HÇKÈ6É S 9 5 ' Á ¾6Ê�Ë�Ì�Í ÆAÎ�Ï}+�ÐKÑ n
ÆHÒ6z ´ 7l>�'c@KB " z�~ ÓÔÅ%'�Õ Ö × Ø(' ± ÙCÚ�Û z%oKp?q rKsc�AÜ J � 1?Ý�7 � 7 ÚÛ -�/�¦HÞ m2n,ß 1Hz ´ 7K>;'H� RAZ Èc7Kà " http://www.hida.kyoto-u.ac.jp/SMART/ÚáÛ -ãâ À Å ·�äYå m.n

(3) SMART
±�³�´ 7C>Y+²E�F k(m IAJ�+�L�M � 1 n SMART

±�³�´ 7C> " zçæ �Aè 10TB

' ´ 7l>²é êC��Æ m%nCÀ ' 1 y�z À�ë ��ì}í�îW¦ ´ 7l>²E F I J,+.æ � L M � ¦HÞ �¼ï Í
· ¿,m2n ð �H!#" z RAID5 ñ�òl' Ê é�ê ´ 7K>%E�F�I�Jó+ 3 sYL�Ü � 1 n#ô 'cõ�öKz�ì÷ ¾ è

16TB ' ´ 7l>²ø x('�L MÔÅ²Æv/.1 nóß 1�z À '�L MC�Aù(Þ z}Q(� V²� 76ú(û8t;ü[}V�3 ú(+ 1 s?ý þ � 1 nKÀ '�ÿ��('�ý þC� ° ��z ��� z����(' ´ 7l>²E F I J,+ 4 s ß¾ LHÜ�Ã�Ä Å�Æ�/�¦CÞ m.n
(4) 64 � 365 ñ ò}' ´ 7l>²N O GóP Q 5;RWScT IDL (

� 7HÉ�� Z 6.2) ' UWVYX#Z [ + 45	�
 3H5 \�]�ýHþ � 1 n� ��! z�� U V�X(Z [ + 55
	�
 3H5

(9 � ¾ �����HG�Ã�Ä ) ý�þ� 1�·lz SMART ' ±H³ ´ 7K>W¹����HÅ�� Û²ë z�� Û �#z,���#' ¾ ��' ´ 7K>�@�Bl¹2D ßm6À Å Ú Û z���G��('�L�]ó+! �" � z�=l1W� 45
	�
 3H5 '�Q�È�7$#&% Z$'lU V�X(Z [ +

\C]HýHþ � 1 nKÀ 'AõHö�z�(�)Kz�� � 7#É*� Z ' IDL '0QHÈ�7�#&% Z�'KUHVcXlZ�[,+ ì÷
100
	�
 3H5 Å�Æ ��z����A� 16 ���HG�Ã�Ä Å�Æ�/;1 n

(5) -�.$/�0�1H@�BYG32W^ [ >?7�_�`�+54(ÆcG�6�Å � 1Ya�P b Z +.< = � 1 n ���32cG
62?a�PWb Z�+ ¿0m ·}z { |2K¹�2 + OS (Windows98) 2?Ý}^#7 5 ·$798 � 1 À Å Å%z;:
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� Ä���·������ ¾C¿0mAÀ Å Ú�Û z���	�
 < = � 1 nKß 1 z8^ [ >87?_ ` G�P Q 5;RWScT Å� ¦�z Adobe Illustrator CS2 +.ý þ � 1 nHÀ�ë � ° ��z ° ��� ö��ÆHÇ���� Z #�7�� � Z����� z���� ° � _�` k�m6À Å ·�äYå m ° â��HÆ���� n
Æ�ÒAz���	�
 +! �" Å Æ��#��·#z�§W¨WqWr(s ¾!$ �#�$2óÅ � �H�Hz�QC� VWT&%#R�'�% ü0z
� % üCÝ % � [ z web Ý % � [ zWQ#� V ü)(�*6Ý % � [ Æ,+ 2.-�/ ��0 â Ý %���% a�P6bZ 2!1�2 � zco0pYq�r�s ¾ ¹.å�	�
 $ â »�½#¾#¿,m2n

(3�4 )
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5 � � � �
5.1 ������	�
������� (SMART)

SMART ����� + ��	�
������ ����� Ñ�Ñ��� "!$#�%'&)(AÞ+*�,.- 2/����� 2 - / +$0213�4 2/5�%�6�7 �98 ��:�;"<$=�>@?2*$-�AB<DCE*�,GF2&)(IHJF,2/K�L�M %@N � 3�O�P !RQ/S
(UT�V�?�*$-2AXW�Y�Z)[.- /"<DCE*�,.K�L�M %@N T�VU!"\^]�(`_"HGa�bRc 3 dRc@e^f^gDhiWjIk &9l�m+n$!`#I%o&p(D]q*9,JM2r N^s rIt@u/v�cxwUyXz�{DrD| (http://www.hida.kyoto-

u.ac.jp/SMART) }�~ 1 !��E?�,
(1)
3 K�LDMqr N�s r"t2u^vDc`TqV�eIfIgRh
-i���)<"!�=�>"�"������� 3 K"L�})���"�+c��/�p��f�wB!����U(^�"�+?q*I�UcI<RC�*),�E� cD{"r�|U_��D�D�D�E��c/�qr)��r^!��oZUH)tE�$�� Dr/¡D¢R!'£�¤¥MEr N c$¦D§o}�¨D©

n�!�ªD«¬¤¥®?x¯±°���&i(R]�*),�-$c`²"³"´"µ+c`°"¶+cRtq�`�� �r`_ 2006 ² 8 ·+c s r
t+u`v�¸�c�¹»ºp<�Co*p,Et®�`�I RrDc�¼¾½�c�K�L�}+�'�Dy`�U?®*+A.Mqr N  ®¿I�2À^r®Á
¸Dc$¹�º ( ~ 2) WI°D������*�,/=D>����@�$M+r N _�TEV/�R!�ÂDÃ'}R���R�^Ä2H�ÅEÆ/�D�E�Ç ]���T�V$�D�'r��or^È�É�Ê2!IËR�x�)�+H"Ì¾½.!�_�ÍÎy�w$ÏUr'��Ð»Ñp< 3RO�P !IT®V®�
��*),

~ 1: SMART Mqr N�s r"t2u^vÎw"y�z"{�rR|
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~ 2: ¼ ½ c^MEr N�s r"t2u^v (2006 ² 12 · 15 ½.c � )

(2) ��c�<`����r�w
2006 ² 9 ·�!��IW���c 0+1 =�>
	
� ���c�<��.W����������.���`,�����c�<���_ 0+1 c �� }����"!$=�>@?2*$-�AB!I[ �B( Ç ¤ F�c/¨�!�}#"'&E¯%$'&E*$-�AGW�(�)"<DCq*�, SMART

�R���2_ 0®1 3�4 }�*I[ ¯X=�>x&U(R]o*/cD< �+�2cD<��Dc�=R>-,-.'$�m2!
/-0®\q£21G[
MEr N }43 ½65�7�&i( Ç ¤ H8�9��cI< ��<@c^=">+c�:�;qn k-< W>="Y@?�[o*D£81A?�B-C�DE ]'*�,�FHG"�"�®�$WJIHK A9[2� E ]�* �9��cI< � H DST H SMART ?o£"*�LNM$=">@<POQ�R c+eIfIg@hoA9[2� E ]'*�,
(3) � sTS�N u�hUK"L"T®V@eIfIg@h0E1 3D4

Hα KDLo}'� s�S»N u^h^<�TEVI?E*^e�f�g�h^<RC ¤ SMART LIVE AVUXW"<�]
*9,��I�I�I�2��ci�Er��qr$«�� WEB Ð�Ñ�< 3�OIP ?@Q$S EXY �2D E ]q*9, SMART LIVE

_�Z>[2cX\�£�¤]O'� s�S�N u^h_^�}V(�¨`D E ]®*�W@Ha�@c�<��DKDL'}Vb�½.c �>c (Today’s

Sun) AdD E�e�f /TqVD?®*�-qAT?o£�¤hg-i2c jI]^K�L`O WEB <�k �Xl ; ?2D E ]'*�,
(m�n o-p�q r )
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5.2 ����� ������	�
��� (DST) ����������������������������� �!
"$#&%(' cD�>&Dc*)(+(,>;(-D�@_/.(021D_/3-?54�¯76D�(8���� E Ç ¤:9 "$#&;(<(= ? QR c*-D�?>�[¾¤ \I\5@BADC �(E ½GFH1D_o�JI56D�(8'?5K2� EMLONMLQP 9R)(+(,>;(-D�o}JSTVU A/W$>YXH9��D�D�D�E�+Á/r(Z+�*[ ;(<(= }]\(^`_Îw�yBz®�Oa*[/_ %b' P 1dcMAR-I�?>U A��>&�?Bc�ª-& E (>)H1H@�Afe�« ¤g1 N ¯h9+½GF'? Ç L�E ³(\(ij_*k>� "$#&;(<(=ml Èn U A#�21 Q )po ldq 12@BA]Cr Ws1���tuXpv P �d? Ç L
E O "$#&w _*)(+(,>; l 6 w 8 UOx�y 9Ozs{(Z$|}[ ;(<(= 1
_Q6M~ l���� EML AJC-bd�/X 2005 �p� ?O� y 2 ���Y_/6p~?> N A]Cp�d�5XO�p� P`N(� ��(�(�*�(� N T(�(�(� P 1Bc NO� � � P 9 l(� NQ�$� 1$�O[O�MZO_ T(�(� ~ lJ��� � C r
_*�(� L yY� �`� � � � �Q�$� UOx cD�2� � Lb Q¡(¢¤£ � �O[5�pZ l]¥ �&¦5§M¨O©(ªb«$¬
�5�®R¯j°(9Mz&{(ZV|*[ ;(<(= �5±(² £³  6(~ l]��� � C/´5_Qµ(¶H� ¥ �5_Q6(·`_j�O[5�
Z}¸M¹ l�º$U C"$#&»(T(¼(½(¾ _ �(�*¿ {VÀRÁ(ÂH�5Ã wHÄ cMÅR�(� PbÆMÇ � _5X 1 ÈÉI(Ê ÄMË �(� �5Ì� l�ÍpÎ$U Å]�OÏ?ÐDÑ � � �/Ò Ë*ÓpÔVÕ�Öm× Ñ5�p� l Â �OØÙÛÚ$Ü&Ý ÕQÞ(ß`ÕQà ²Há Ç l]â ¢Vã Å Ý(ä(å(æ(ç ²H� �Oè  bé ËHêRëjÕ Ý lJwjè  Qì(íîHï Õdðòñ�óõôYöj÷5Ä Ý à ² Õ5Í�øVù³���   à ²já Ç ù³â ¢�ã Åbú�û ù³� ° �bØ r Õ �
� Ë$übý¤þsÿ���þRÕ��õy Ñ èmêòë`Ä�� �p� à ²`á Ç â ¢ Ò Ì � ã ÅOúdû Ò �p�2Ä�� �OØÙ	��
 â ¢ � wjè ÅQ�������� ñ�þ��Mý Ý Õ ¿ {$À é Ëb¥ ��� �   �(� ùJwjè � �&Õ Ò
Â Ð Ç ( ´ Õ�� ¶ )

Ë ��
 Í$ø`ðfñ$ó ôuöH÷OÕ*Í(Î ùJ� × ú$û Ò Ä�� �5Ø úH®HÐ é Ë������ð � {�!"�s{ Õ Ý�# ��$�% Õ'& Å)( Õ ��*pÒ)+ Ñ �   è Å]Ñ-,/. å�0 Õ21�3 Ò"465 Ë Ý à
² Í�ø`ðRñdó�ôuö`÷ é (`Ðò� �d� ù87 ã Å5údû Ò v � � �OØ

2007 �M� ��9�� � ��â':';=<$Õ�> ~ ù]� ×@? å Ä 4A5 Ë/B=C$Õdðòñ�óõôYöj÷(Õ"D2E �Õ ��� Õ)F � Ë2G'H;<IJ� ¡p¢¤£ Ë ¦(§ > ~2�LKb° ç ² Õ�M ¹ ù �ON ã Ø

µ(¶ é Ë"PRQ(÷�S���T�U�V 1 W/� â�:�;�<jÕ2> ~ ç ² ù Á 5 � Ê �2X�YMØ � ¶ é ú Õ'ZOÕ
�[���\� � ñ þ �2ý\]jý/��Q5Ä�> ·2�OÂ?Ð Ç � �p� Õ Ý Ä 4 Å Ø

(̂`_ba Gc ( d2epªp«d¬ )
C

)
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�����������
	������ �������������	����
â):);)<�I �

AO � é Ë ��B"! Ð Õ ª ß$#$%MÄ[D E ûfÑBÅ'&)(+* Ð-, Õ/.$0Bù}Ë >21$3Ä5â ¢Vã Å �&Õ5Ä 4 Å Ø Ú$Ü54�
 B`Õ7698 Ñ/¸9: Õ7;9<mù�= Â £ Ë Ú$Ü5>9? < ��ûA@  7B7 Ñ ¿ Q À ù Â�ÅDC9EO� é Ë AO
é ��B Ú$Ü T�U�V � éGF9H Õ ç ² Ä 4 Å Ø IKJ é Ë ¨

©pªM«d¬ DST L AO
Õ+M/N�ùDO E9P+Q 5 Ë 2006 R é ;'<I û7SUT þWV"X5ðQÕ7Y[ZjùD\ @

C Ø ;'<I+]_^bè P é Ë/`7 Ñba ÿ2QjùGc�d Ñ-,WeUf æ ù�\Vè �hg�i � Ë2;UjVÕ[k��jù5!
Ñ 5ml+n Å/ú$û ]Go9p�q C Øsr C Ë S9T þtV9X/ðW]u^Oè P é Ë)vwkAxjÿ*÷OÕAy9z æ�Ù|{9}½U~"�U�U�VÕucA� Ñ�, ù�\ @tC Ø ú Ç Ð Õ7Y[ZG] Ö @�P Ë çU� Õ }U�U�U� ù 600 700Hzr Ä_��B (t��Å/ú$û Ò Ä�� C Ø YwZ�q C ç9� Õ }w�5�9� ù ?9�w� ]G�9��q&Ë+�(Õ Bode �g`ù�� E9C¤û&ú"� ��g�� ��� -3dB � Õ7�w�5� � ~U� 105Hz û��[@�C Ø r C9� >9 9¡ � Õ¢ aD£ S�Q ¢¥¤ ý >9 u]s¦ @�P"� AO § �_¨7©9ª9�9� ù�«_¬ C ��g� �¯® (a) °U*�±²,2³�´n P"µ9�uµ�¶A· ¨ S�Q5¸�Q"¹GºK»U¼ ª �+½¿¾ (ÀUÁ ¨ ~UÂ °¿Ã ¨ ¹�¼/Ä5ÅDÆ�Ç ³ 1 ¶ q CÈ ¨ ) ® (b) °U*�±²,2³�´ n C�¶A· ¨ È ¨ �u� ¹�¼5ÄWÅ�Æ_Ç ° 0.12 ¶ÊÉ9Á q CG®)Ã ¨ ¦¿Ë �
*�±², ]GÌ�q P AO ³ }9��Í �9C ©9Î � (c) ¶ (d) �"½¥¾�® (c) °"*�±², ¨ �9Ï9~U� 32Hz �
(d) ° 172Hz �u½s¾�®)*�±�, � ½ r�ÐÒÑ d �uµ7ÓUÔ+° AO

]s¦ @�P ! � Ð ¨ Y[ZA�9Õ � �
½¿¾)Ã[¶/³DÖU× q C)® (c) ¶ (d) ¨ ¹�¼/Ä5ÅDÆ�Ç ° �GØ$Ù+Ø 0.75 � 0.27 �u½¿@DC)® 2006

R 9 Ú ] � M5N�q C AO ³�Û9Ü9Ý9Þwß ¨¥à Å9á2ÄA¹5â9ã9äu]Gå � q Pçæ9ès³ \�é�ê ® gwë
°u� �GØGÙuØ AO

� �UµAÓ9Ôb¶-½¥¾�Ó9Ô ¨ æ9è ª 200 ì ¨Aí9î ³�ï é�ê È ¨ �"½¿¾²®/ð9ñ
³ Ç9ò2ó ¾+¶²� AO ³ z9ô�qtõ µ¥¾�ö � �7÷+øU�7ù9ú �2û n �2üGý ¼tþç¹�¼ÿ�w����qtõ µ
¾ ¨ ��� ø ¾�®�� ��� À�� ¨ ü)ý ¼tþ7¹�¼ ³ ��	�
Wê ¶5Ã"�t� AO � 
 �9° 0.036 � AO �ô� ° 0.041 ¶-� étê ®

(�������9� ������� ��������� ��� û ��!#" �%$"Ó�&�' ��� !(��"*) )

14



CaIIK ���������	��
��������� X ����������������� "! �$#&%(' CDS )*�,+�-/.�0 �21435/�
6�7 ü98;:9<��>=9?A@ 
 µCB>DFEHGJI><CK�L ¹AM$Å�Æ ?AN Í µ7öPORQ ó ¾ È <><CSATb¶
tõ G"ü98;: X U>V>W (XBP) ¶YX Ë[Z>\ ?>]>^ ó ¾`_ XBP aRN>b>cPERd>ef< ê>g GCI><
B>Df<2ü98;:Phi<Cj�¾lkfmonqp>rPOFsut ¾wv>x Æzy$Å|{>} <C~A���J�f�[¾çÃ�n�aPGC� Ð��� O¥üH8|:P<%�H=9�Uù�nJI9<  L�~9���(�/�R��n`<AE*�F��æUè9� \ EF�*�fn��F�/���o�w_
�u< êHg G���<��P��O>����G5Û"Ü"ÝuÞ¥ß>< àC  á*¡�¢/âUã"ä (DST) <R£ &H¤H¥P¦o� ô mõ G XBP §¨<9xª©H«|¬  z V9W (NBP) <�®9¯	°(±2²P³ á U (CaII K U ) ´9µ¨< ¢A¶  «
±���ï>· 
 G�U (̧>¹ ) º>»¨s¨��¼H½>»�<u¾>¿À�wÁ�m9G�Â  O SoHO Ã>Ä>Å>Æf< CDS nJ<Ç Â|È>ÉPOÀ�o��G(¥>Ê � r ∼ p>r ∼ �>Ë>r ∼ ü98;:AOPsut��lÌ>Í vs Î>Ì>Ífv>xÏ± y  |ÐÑAÒFÓ9Ô �(�9Õ�Ö*�Ø×9Ù��wÁfÚ�Û(ÜRÝ¨Þi_ß �9»2àwEF<�È9ÉFá2�JaFG XBP aPxª©H«|¬  zØâ Eiã9äH?9åFOiæ	h 
 ÜPmz�ØBHD¨G ¢çfèHé   ±À<uê9»H?9åFOië¨m�B9D â Ofì Z�
 G XBP <uí¨m�B9DFE9ai¥HÊFá2��p9r�àwE�î
¤9jHïf<�ð9ñH?9ò9óoô|ÜHm*�;<AOR��ô;Ü XBP BHDFE9aip9r�ai¥9Ê�nlaiõ>öFOR�9¤Pá2��÷
�>¤f<Hø>L ¢AM   ±�ER~>ï�ôÏÜPs4��Guùfô>úl�>Ë>riûoü98;:/nØ<Cý>þ�ÿRÚ��A¼��f�`?Aºfm
nYX��`�	n`G XBP <����Fá2�
	���O�FtPÜH<�=����¨<������AaFGC=����FO��9����<Aá2�
Ì9Í�O��9����<AOi~9�oô|ÜHm��(�	nJÚ��;?���� �`�FÜ*�|ÜPmz�w_
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� �A»Ha����HO HINODE ÃAÄ (Solar-B) ���	� â�
 ���PÞ����� � à��� CDS ���P���
HINODE �uå������������>¤>¥�������� � EIS  !�#">��ü�$!%��'&>»)( ê>»>É�*>��+-,/.0 ÿ���1�2�Ö	�435,76�*/ô;Ü�� 12 �98;:<� Ç ÂCÈ9É-,7=�>/ô|Þ�? DST <�uÈHÉ<@�A�BC�D�E �-"GFH��IHÃ9ÄKJ(Â9ø��fÂ;L�M5,(È9É�ÖON�POJQ@�#R|Ú>á�ÛÏÞ��S�UT�V*ø�W 2006 X
12 � 15 TY� XBP LZM-,'��[ 12 � 16 TY��1Hï�L�M NOAA10930 ,7\�]KJ�ô;Ü�^�_oô�Þ�?
P;�a`bW�8�� EIS �@�1>ï�L�M 10930 �<c�dAÜ 12 � 13 Te� X3.4 f�g�h#JYi �kj<dClZmn ,7o�p�ÖON�POJQ��q�r/ô;ÜZd#N/?SPa��s�]-,7tCuGJwvONRü�$x%���yZ��z/ôxd�L�M��@��{�| ��}SdHø�Wx~��-,/�Cvx�����iûb���7�-��� �����'��������� �����Zc�FH�w�����Q@��� F�.b�Z�x�	�Z�����GR ���Z@������������Z�9���S�a �¡9���C¢as9v9N�P9J£�Z�Z¤ �7�

�Zd#N/?�¥G¦w���a�	l�m n �S§#�4���x¨OW���©�ª�«Z�	"#¬®°¯�±�²G³/�S�����#N XBP �
��d��9´wµ�¶<�<�<·��9"#¬e©#¸�¹'º������!�5���;~Z»C�����!�-���;¼�½Z��¾5Rx��d¿N7�<�
����À�Á-,7Â�*bv9N4o�pO�;ÃZÄ-,7Å�ÆG³!Ç���È	R;É�dGJËÊ�ÌZ�Zd#N/?� É��;Í�X���@�Î�Ï�A�ÐbÑ'Ò Ca ��±�Ó�o�p�2<Ò�Ô�Õ���Ô��bÖ-×;g/Ø�Ù�Ú	³7�5NQ6�*�Û
�9N�Ü�Û�Ý�Þ�ß�Ü'±�Ó�à�á�Ø5"5Fãâ�W��x¨bW���Ò�Ô�±�²�+ZÛ�äU�£�-N�"9¬�Ò�©9N�PbJeØ�`å ³/�SÝ HINODE æ�çKJ/Ü'è9[;o�p5,wVZéO��Ò�^�_Gê!��Èë¯�6Z*-,�êx�Zd#N/?

(ìZí�î�ïCÝ'ðZñ�ò�� ( ó;ôZA�ÐOÑ ) Ýaõ�ö�÷ ø )

C I ( ù =5380A) ú�ûýüKþëÿ����������	��
��������� ���������
Pa� � Û�Ò������bÝ��! ��#"¿Ü%$��ZC���¿Ü�ª�«�&('*),+#��Ò�².-�v!/10#2�3�ê'��Ý

MgI(4571.1A) Ü#g�¹�4�Ü�o�p�&xÈ�¦7�!5�É76���Ü98#:9Ý 1995 ;CÒ��<��� MgI Ü9=#>@?
(4571A) A7/1B<CEDGFIHKJML7N�Ò.APO Ý�ºQHa�GRGSI3T�,UMVSÜ�©�WYX7Z�Ò[$��SÜaÔIW�C\4
F^]CÜ`_�a ( bcH�¹.d@Ce4%F ) ØS�./9fg3^&7ÅghbêxÉ96 (1997 ;�i�Ð�j�kGl�m�;�kCÝ�â^nCÝ
ñ�oqp�ÝKr�s )t7u ÛZÝMv�çSÜaÓ7wSÜY$7x7N7y�Ò�Ý CI(5380 z ) ÜK?7{7x�Ø%|7}�ÛZ��/`fc3M&aÝ Gray �
Ø%L7Nb�'Ò�ÙIW%~�Wq/ (1997) 6��(�E��Ý7faÜY?7{7x�Ò.A7/�$7x7N7y�Ø�Ý��c xÓ7w7�SÜc�^�
Öe�9©K$7x7N7y�Ò[�7��Û�5!©�W��[�7�7L7N!&/È5¦/É[6M��ÜK87:SÝ9�K��¹[49F��	¹M���/Û[�
³w©`X7Z�Ò#�[W%~ZÝ^$7x7N7y�Ò[|7}�ÛG��/`fc3YØ�±@�¿¦7É (1998 ;7i�Ð7j7k7l7m7;7kSÝ�â
nCÝ�ñ�ogp�ÝKrGs ) 6
���E�gf;ÜK�7�.&��7�5êxÝ��c �Ü��7��;7�7��Ò[� ¬kÓ7w7�SÜY$7x�Ø%�7x�Ò.A[�\~`�7�5ê
~�W%��W[��Ý� 7¡7]7¢SÜaÓ7w7��õSÜY$7x7£7¤@�c¥�¦§�g�\~�Wq/��ZÝ@��¨�ÝwÞ�ßSÜY£7¤�3eÓ
w@�bÜ`$@xG£@¤,�q¥�¦�U%©ªOT&�«���~#W�/xÜ%��3�Wq��¨[¬g9®9¯	êY° 1997 ;(A(O�±@²(³
~`LGN�´�µ�³�~GW./e6

2006 ;@�@° 5 ¶ 29 ·*��¸ 6 ¶ 2 ·E¹ 4 ·�ºM»7¼7i7½c¾K®[¿7ÀP³M°g¦�Ác'7·�ºK®[Â 500 ÃÄ �7JK®[ÅIÆ@Ç9È�ÉcdÊ�#ËQ�QÌ�¹YÍ7Î@®[Ï7ÐP³M¨`6\Í7ÎP³M¨YËQ�QÌe�[Ñ7Ò,¹KÓÔOÊÕG°9f�Ö
�1Õ@¹KËg�cÌ,3E×I©GØG°`Ù�ÚqÛ`Õ#��/�6
2006 05 30

Time OBJECT PA Inc radius WL(nm)

07:55 QR 9 99 3.00->4.30 538.0(CI), 457.1(MgI)
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2006 05 31

Time OBJECT PA Inc radius WL(A)

00:29 NOAA0889 109 19 5.00->6.30 538.0(CI), 457.1(MgI)

01:26 QR 538.0(CI), 457.1(MgI)

01:32 LR 19 19 14.53 538.0(CI), 457.1(MgI)

01:57 NOAA0887 538.0(CI), 457.1(MgI)

04:49 NOAA0889 112 22 4.40->6.10 538.0(CI), 457.1(MgI)

05:09 SGB 180 90 4.00->5.30 538.0(CI), 457.1(MgI)

05:27 NOAA0887 139 50 2.20->3.50 538.0(CI), 457.1(MgI)

05:46 DFbarb 318 107 13.28 538.0(CI), 457.1(MgI)

05:55 DFbarb 317 131 13.38 538.0(CI), 457.1(MgI)

06:20 344 344 0.06->15.04 538.0(CI)

07:00 NOAA0889 112 22 4.40->6.10 538.0(CI), 457.1(MgI)

07:44 QR 0.10->1.40 538.0(CI), 457.1(MgI),

10830(HeI)

2006 06 01

Time OBJECT PA Inc radius WL(A)

00:29 DF 320 49 12.00->13.30 538.0(CI), 457.1(MgI)

01:06 DF 313 43 13.30->15.00 538.0(CI), 457.1(MgI)

QR: Quiet Region

LR: Limb Region

SGB: Super Glanule Boundary

DF: Dark Filament

barb: foot point pf the dark filament

( �^n���� (���	O���i�½g¾ ), ��ogp
	 (���������j ) � )
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���������
	���������
��� ¹��������.³e~ t�� � ��Õ �9��! °#"�$�%�&�Õ7�G� ~('*),+.-K�[��/�0�Ç�132�4��

�(57678 ³M~,9:0<; 2005 =�x#®,��>^�.�1¨ H ?A@7B7C,D#Õ��#°FE,G 30 km/s H7IKJ.LeÖM 97¨@ÇN1�2O4QPSRq¹UTNV#®3W�9 M ° 50 km/s HNII¹UXNYNZNI:[�«(W�'M¹.5O\P³]! �79(>
J\°.^7&KJ<9�¦_"7$,��%7&,Õ`'Sa�³�9.bdc e7f,57gih M 9`0�>dJ [Fj7k�³M¨�; 2006 =
I �]>1Ö`[<l3m M °YÇO1�2O4nP<Rq¹�TNV@®oW�9 M ¹dL#¸�®.p ³n9YË(PQÌ.[�Î�0.>qJ�[:r*s
JK³M¨.C7Di[�t�>^�vu�¨�; w7x y 5 ¶ 21 22 ·{z9¹.C7D#Õ��#° 2005 =7I|JS} � ®v~ P� Ä Ç �q���N�N� ¹U�N�N@NBN�v[{��9%°U������!��N� ³�¨��.P������9¹@Ç9È�Éq��R�[{�7²
sK®[Í7Î(/q0.>qJ�[:r��P³��.;U�7¹U�N�I°<ENG�����'��������:[ �v0< N¡�¢N£o¤�J�>3¥N¦
Õ�@GÙ ³ �#Ç%È!Éd�#R�[1Î�0�>dJ§¡9Ï�ÐP³ � y©¨
�ªz«;�¬7]s.¡:'Q 3¤��¯®I¹`�n9�°7±,5
Â 20 @cºM²ihM° �7º�²N³�´,µN¶qs�¤�@7Úi'{·NIq��!§t�>�¤N+`0�J¹¸Nº�L\Öi0{; »Nx y 5
¶ 24 25 ·¼z ��½,¬7@7B7�i[F��9,¾ H ?�J Ca II K ¹À¿AÁ7Â(Ã,Ç%È.Éd�#R�[�}��YÍ�Îq/
0*Ä�Å([Uto>�¤]u<��;nÆ�¤`0�ÇO���3[<ÈNÉ(/YÖ.Êq¾{ËNÌN°N±:[,���Íp�Îd!�Ï�0�>qJª5GÕ`h
0<;���Ð:În¾<ÑqÒ�ÓN�iÎ�� CCD ÔvÕ Ç1Õ � K Y�ÃUÖNI75O×�!Ø¾ 2 3 ÙKJ¼9KÚ#Û �NÜ�ÝNB
5NÞ,ßoàoá]uQ��; H ?�JF} � Ã.Z7I7âdãU5dä:å*æ�0�>dJ ��j7k�à`hU�.5 y©¨�¿{zç¾��7èds
¡:hoé<êÀJ�È7Éq/]0S¡7ëo¾d'ou�J�Ý7Bdì,Ü�[Fí�!*/d0�>dJî5 � ¦Sæ�0<;

(ï7ð7ñ7ò7óq¾Uô7õ7ö yø÷,ù7ú7û7í7¸,ü7ýdzÿþ )
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DST ������� �	��
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Z CCD ¨ ©?ª;�[«¬[H=9I(�)-*Q� , óI.O2�®1¯/O0�4q6°7	� 3 ±&�Q²E�d6�³O´ µ3¶+·qg¸E¹Oº y5»E��6°¼;½��+¾E��¬+Hq�^¿QJ 3 ±5�B³;´ ¸E¹;º y5¼;½d�+¾o��ÀÂÁÄÃ�Å=9 1 ±=�B³
´oÆ;Ç ¸ �?¼;½oy5ÈwÉ&H595ÊÌË8Í	6KÎ;ÏO.;�;Ð�ÑQy5Ò;Ó$4�6L¿;U ¸IÔ 6°J

2005 ÕOÖ$�Q¼O½ ¸ Å;9 :OjI×OØ �I(�)-*B� ,OÙ rQs�t�uÂZÄ� 3 ³I´ ¹Iº y;9&ÚE±?ÛO_Ü »o�q6Q|$}¤yQÝ&Þ	ßL¿?J 2006 Õ&ÖE�G¼&½ ¸ Å�|+Í�h	àácIË8yQâOã ¸ 9 2006 Õ 8 ä 15 å
} 16 åay;95æ #GçIè µ :OjI×OØ NOAA10904 g5�I(�)-*Q� ,OÙ r&s�t�uÂZÄ� 3 ³O´ ¹Oº
y59;Úé± 2 ê&ë$Ñ?yQì&ÊE4$6Q|$}áyBí&_ Ü Ý&Þ	ß-¿BJ�î[¿ 2006 Õ 8 ä 18 å y&Å5ïéðwñqò
Yoó;rByo±=D&H�~ ¹ �w�?¼O½éy5Ý;Þ ß-¿QJô$õ Å � ��hqÀö�?¼&½E��÷�± ¸IÔ à¯ï?ø�ù+ú?�-û Ù rQs�t$uüZ���ýá±Q�?³&´ ¸éþ ¿Gæ$ÿç&è } � �����E�G� Ù ��È��	ßL¿����$ÑQ� b�����	 ¸OÔ�
� |[ÍË°�G¥$]E§o}aï ¹��?º y
¼&½	ßL¿ H � p µS³&´ 656.3nm g[���&·���� Ô������ b���� 
 |$}áyqh	à¯ï�� j&×&Ø�� ð
ñqòáYEó&rQyékQÇ 
 ø�ùLúB�^û Ù �B�;��� b v � 
 |�}G� �"!	ß �$#%
&�
�Ok-¼&½Iy Ô ¿$¬ � Å5ïG�&�&�&�$�Q��'&�;ï)(éy+*�,�-�.�/�0�1Ì}32�4�5�0�1éy5ï76 Ü
~^¿ #�8 ãEk:9�;oyO��¬L¿ � |G�+<d�?k:=�à8ß �?> �A@B-DC=ß&2�E�î � �

(F�G�H�I µ ÓKJ:L�M�NBO�P�Q�RKS�T�UKVXW )
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5.3 ���������
	��
����

2QZ J021927.9−304545 � 2005 � 7 ������������������ �����
��� ��!�"�#�$ SU UMa %&� '�(&� )�*
2QZ J021927.9−304545 +
,.-0/213/ é54 ò7698 é ý;: é5<;= þ7>@?765ACBC13/.DFEr»¯ � 2dF QSO Redshift Survey » 4 ò3GIHJB.KML è 2 »=ðONQP ¾R+ Rc ∼ 18.2

é ÞQS »¯ �Iõ7T é`è ö 2005 Ê 7 Ë 2 ÂVU Rc ∼ 11.9 W2»;XMYZA[B\T\6wö^]Q_ é $M` L.A.G.

Monard U7a'ì0b.c�dfegd@H=ð VSNET U;ÃMhgGfHiB;õ
T0H�þfjlk^bQmCn;oA½Cp;q)ösrituHµðwv;xA± é a  U.yiz|{^} ��~\/M� � é YR�F���)ö� d�HlB`õlW0B���� é Y;�F�C�Q�;+Pð SU UMa �;K;L è=é �s/0�3/i{^} ��~\/^� �@�5U é�5�;� ?OU.p;q�G9H
�[�s/2�3/C�\�u�$öi�wú;�QUi�;�u�u�Q�.p;q�G9HQB (v;�F� ) �QT[�|T
6VU7a�� �;T5�5¡^¢ SU UMa �QU.£|¤F�uTF6¥¢s¦;§�G9HQB.�O�s/0�3/C�\�.�[¨;© (Psh) +
116.9 ª«6f�.K^L^¡|�s¬ 6�\®2¯^°gA��QzO±^²M¨^©^³^´i�Qµ7�¶¨^©3·|¸@¹¶�\ag�»ºMºl¼Jz½ �.�QµF¾fB.��¿ À��l�s/0�3/C�\�.�5¢sÁ;Â;Y;�lUuÃ|¤F�C�CÄÆÅ <JÇ �.TF6VU7aR¾9bl�s/
�3/C�\�u�5¨;©J�5È;É7ÅuÊCË ½ ¾fb � B�6CTMÌ2�sÈ;É;Í Ṗsh/Psh = −4.4× 105 �.¼�Î¥�\¾
bMz7¾0blÏ�� �RÐ^�|� SU UMa �^KML^¡l�JÊÆd@H��¶Ñ3Ò
6¥Ó^Ô�A[B ½ �s�lµÕ¾�BR�

All Sky Automated Survey (ASAS-3) �;+.Ö;×;Ø;ÙQU.Úg�@¡i�OY;�sÛ|/|Ü.ÅfÝFÞ|A2b^z
�f�JT[�5Û|/|Ü.Å <;= A�B�6CTMÌ2�iT2H
Wf�;U 7 ßR�Õà�/;áfâ {^}\ã�~\/^�gã.6¶��ä À¶�
p;q�A�B ½ �;�5åQU 2 ßR�5¦;æl�i�s/2�3/l{^}\ã�~Õ/^��ãç¢sc�d¶e�d�HQB;z;B.�^T0H^ègd
Ê[Ë ½ ¾�Bl�;/��Õ/i{Q}Õãé~Õ/Q�Zã��Oê��ìë�Af¨^©i+ 346-462 �R6¶�Æ�I�
T;T�� <JÇ dVHlBl�R/2�3/C�\�.�[¨;©.íF8;�5ÈsÉi�2�R/2�3/i{^}\ã�~\/^�gãV�5ê;ë�A¶¨
©i�J®C+7aFÎ�p;q�G9H
�@îFï.� ½ �R�Q�u�s/0�3/i{^}\ã�~\/^�gãV�5ð;ñl+ 5 òÆÅfóie;b[í
íQÂ�ô[z ½ �^�M�JT5�u¡l+RõM�3?.� SU UMa �^KML^¡l�lµÕ�J6¥öieÆ�I�

x3� : ÷ S �uY^�3�5�Q�|ø¶ù�ô[�Qú5ûl+ ASAS-3 � � d@HiBOp^qMüQ�u�FýÕã¶/[þ^ÿM¢��i�
Î.6 ½ 10 �w+��JzsbMÏ � �lT[��� 0.12 ò / �V���;ÓQ�	�;Y�
2bMz3¾�.�5�F� : �Fý\ã��Cþ
ÿJ� � d����	���F�J���C���5�Æ�R�u�Qþi� �uÀI���QYMÑÕÒJÅ��FôO� 0.081179 � (= 116.9

ª ) �O¨^©i�������QQ� � d���� ½ �R�
Reference: Imada, A., å Nogami, D. � � 6 !|�uo�" , 2006, PASJ, 58, 383

(#�$MÂ�% & )

2 ')()*,+*.-0/21234-05�687:9<;>=?,@2A.B:C:D2E)7:92@2A�;8F:GH2IJ+*LK4MND2OQPSRUT2V�68WSX.YZ I
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WZ Sge $�%�&�'

TSS J022216.4+412259.9
�)(+*

WZ Sge ,.-./^¡10 SU UMa ,.-./^¡|�3254760â��989:<;>=<?A@.B7¾Q�DC�EGFÕãIH��J ã2ÅLKNM7OQPGRTS�@L;.UNEGF7ãIH � J ã2ÅLKNMWVNX¥Ð.YZ: SU UMa ,.-G/.[A?.0JÊ]\
�APGR<^._�P<`GaÆÅLb>V3c.d1?7e�fhg�i �>MQ�jiL?.CDk3Ê>O.�AlGR�f WZ Sge ,.-G/.[
0Tm9Y7CTn9o9p9q�:sr�R>tu:3vlè�wx?7@wÐ9Y70Tp9q9S9r�ÎyP�fDz�{|C<}9~ 
Ql.R Î����9[
S1@��9[.S��9��
 ���9E9�h�Z=Zz5{|C.P�fAXy�7CTpDq.S��D��l9R
�Qz�{|C9P�fAX�R�{��9�� PD�G�ASZe�w�@>iGOLC1�G:T��w�:Tp7qN�Q�5= WZ Sge ,7-G/7[10��7�G[7}G~>:<�G�Z:
$1��\Wth�. �PTc.dA?Ae�fhg

TSS J022216.4+412259.9( ¡9¢ TSS J0222 Xh£DV ) 0 2005 ¤ 11 ¥ 16 ¦§C7@©¨9/9[9ª9«
[�X�
Ql 15.5 ¬7?Tk>ZO<���WS�@Q�9: 3 ¦�®7CT¯)\���� JD°�±>²x³ C Hα ´ He II 4686 :µ.¶ S·�\�¸1@h-G/.[A?Ae�fDM·X¹S9º.»jOL¸7¼Dgh½�¾¿0�Ms:<À.ÁN�hÂ1ÃD@3VAÄsC VSNET

$7?TÅ>ÆuÇ9È]��É9ÊjËÌ@hÍjËÌRsÇ9È]��ÎNÏÐl.R>Ï�¼Tg3¢>ÑuÒ70·M3:WÅ>ÆuÇ9È7C�zTÏÐl<Ó)\
¸A¼sÔ9d�:sÕ9Ö>× ¶ ?7e5f�gQ½�¾�:sÇ9È70TÀ9Á]��Â7Ã7¼
¦¹:GØW��\ÚÙ�iDÏÐl.R5f©S1@u�9:Û3Ü ?DÝACDk·T��\ 5 ¦ÞS9ß.à�ËÌlGRG¼Dg
½�¾�:<Ç.ÈZ:<á.â 2 ¦Ðã<?DÓ�\�¸1¼<Õ.Ö·× ¶ �Lp.q.ä.å�Ëu¼�XsM7æÌ@ 79.01 çZ:<p.q.è
�Ðº�»]ËQ¼<gu��:3éA:
¦Þ�N\yá�âA:�E9F ² H·ê Jj² SDë7ì5f�iÐ?.:sÕDÖZ× ¶ �j\¿0.@ 79.84

ç9p9q�: J êQí·êuî5ï<8WS�Ç9ÈjOÐ¸7¼Tg7M3:·z�{|C 2 ð9ñ1: J êLí·êuî5ïT83ò9ó.S�Ç9ÈjO
¸�fu:90 WZ Sge ,G-7/G[>:T^Gô�?1e�fLgjiu¼TáGâ>:·EAF ² H�ê J
² :Tõ�ös÷G®�C 9 ¦
¡9øNtÐù��Ìz5{ÞP<Õ9Ö>× ¶ �hbZVT:5tÌ@ WZ Sge ú9^9û1:Wò9ó7?Ge�fÐg·MQ¸�\Ð:ZM>X¿��\
TSS J0222 S WZ Sge ú7?7e5fTM>XyS�bjOÐ¸A¼<gAËL�5t�M3: J êLí·êuî5ïT83p9qA0·ML¸Ni
?9C1�=W��ÏÐl.R5f WZ Sge ú9ü9/9[>ýW?Tá9r7?Ge�fÐg1OA\�C·M3: J êQí·êuî5ïT83p9q70
n.oGp.q�z�w 1.2%þ�R�XÚÿ���Oh¸1@s�.[GS����.ü.[A?Ae�fTM·X¹S9b���O�¸jf (¢��·Ñ ) g

Ò>Ñ : ¦	�7C�
��jËÌ¼sÔ9d�sÕ9Ö>× ¶ g���� ²�� ê�� ²	��� ��\���������¦ 2453706 ���
�� �! �#"·Ï�¼%$'&(�����%��¦ 2453708 �*)+�Tá9r-,5t 9 ¦.�Tù��	/�09Õ�$Z1)¿¸7¼Tg2�
Ñ : SU UMa ú9ü�3�4'���êLí5êuî5ï�5s¨9à�687yn9o9p9q��95;:=< ² ËÌ¼GÑ%>�?=@BA>;C
¸1¼ TSS J0222 �(D�E�,�&�FQ¸*GH,����IT��ÏKJ�LNM WZ Sge ú.ü�3�4;PO2Q�(D�R�S
,�&9T�U� SU UMa ú.ü�3�4;PO2Q�(V�W; Ü ,(X*C�¸�J�LNMH>KY; Ü ¶ �(T�U;%Z�[
�7Ë\J�LNM©ü�3�4�=FÌ¸]GK,��DÇ.È*C�¸1¼<á�^�_�`�a�b]�KX�Ë\J�LNMH>

Reference: Imada, A., c Nogami, D. d1e 8 f;<Å�g , 2006, PASJ, 58, L23

(h.ø�i�j k )
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Hamburg quasar survey ������� �	��
�� ���� � ����
��������� �
 "! 4;%_�`�a�b.ç$#'���(i&%B"('Gô�$	)+* & 2-3

Û ãQ*72FAæH,��-,�U��-.�$0/�"�1
(aQb	203 < 5 75476"8 M ) & 80 ç:9�*<;�* ^�L 7�FGæ ,(�:=*7<>@?BA:CEDK"�L�>BGBF 3
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d
) >NF78�)�('$e'��& 3 W$X G$f *72FZ[K,��-g�4; magnetic braking �h;i* S$j$k$l

$:mZn*)po	%5qZn:8-J%Z�[�$QZPeB$�& 3 W0X-)0F+* ,rg�4�$ fully convective ��"s* i0tu^
"Vv0w�$�"x1#"zy J�& G H%� 1 {Z=u?KS0j0k0luo�%|qE%BV}�6�$:~'LV�0�0�0�u�%�h;ry J
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F"ÄZ�VÅZÆuÁ�Ç¡È	É@�7Êu©$¨-ËZÌ"ÍZÎ � � 13600 Ï"Ð � �7Ñu©ZF Hamburg Quasar Sur-

vey(HQS) ¤	Ò0Ó(nEy7FVÔ$Õ"Ì$ÖOn�×  "!$� �rÒ:Ó(Ø	�:R�¢"£E�BÃiyB¨Z©±ª5« ¬ 8&ÙB¤"�
41 Ú	�  $!$�"� Ò0Ó(n�*Û���KÜ 14 Ú �$Ý$Þ$� ¤O)±y7F-«rß-8¼×B�Và"á$â$ã � #�· Y$äza
�-¥iDK¨Z)_ªB«
µ¼¶I�ZÒ-Ó(Ø"F  0!0� �|å:æ Ý0Þ0� �cà0á0â0ã � #Z·Z�¡ç	·T*éè0C	�  0!0�0ê0ë �c�(�
¤rì0í&§58�ª-î³���I·0n$�T*éïO�hªrî³�-¤")uyBF(«³Frð_D5à0á0â0ã �:ñ 1�ò0l0ó0ô0õ	�cö
§K©VÌ"ÖO·O��Ô$Õ �0÷ ©$F"Ä-�	Ò0Órn�×5�0nEy7Fi�5©�� ¬ �ø·-ù�úi×ø8�ªB«	ÙKF HQS ¤
�  0!0� · ¬ �0�c�V�u¤rã0û&§58�ªøÚ0.&;&*<î7n$�s*é/��x1ü�Ià0á0â0ã�� ñ ©  0!0� �VÐ�0ý ©$F"Ä-�-. � /���1¡�Eyp¨Z©_ª	�5©�� ¬ �ø·-ù�úi×ø8&ªB«
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¬ 8&ÙB¤$�	Ò0Órn�yp¨Z©_ª  $!$� (

f±a
) þu;øæ Ý$Þ$� (

Y±a
) �Và"á$â$ã � #O« fa ¤0· Ý0Þ0� � � ·rÿ0ÕE���ZØ"¨$©±ª|«��	���0ÕO·��¼Ç	��
³2�3�¡Á	�B¥�D7¨$©_ª5« Yua

¤Z· Ý"ÞZ� ���0»(Á���������Øh�OD�¨Z©Eª � � ¬"¬ ¤Z·����	�"·������Z©0« ä±a � HQS

¤��±Òz§�� ��!�" � (
f±a

) �cå$æ Ý"Þ"� (
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Reference: Aungwerojwit, A., - Nogami, D. .�/ 15 0	��1*2 , 2006, A&A, 455, 659
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%�&('*) ½ $,+.-0/Vò2123�4652728:9<;6=?>A@*B±ªDC2E"·*F %�&2G?H @ 5 ×�*IKJ2LAMN2O,P Ù0QSR %�& L O @ Þ �UTVC2E.WX4³èXQ�YDZ2[A\ N2O C2E2Z2[^]`_0a��bFdc(eX+.-0/f2g ]ih��jT '*)lk h2m.WUn!o0I.epYlq�]rWUs�t �*I*evu0QwR N2O C2EA\ '*)lk $,+.-0/x 123�4652728w9<;U=?y2z�]b{.|~}�= ��o2���2�j�S5V�2�AMA�6eUIV�2�jTV�2�<�`� � P I
epYj]i�j�!t�AI*� &�FV�25��2���lTV� (2�2� 5 (2� \AF��2�2�2�2�2 j5V¡2¢AMj£V�*¤V�
�v��¥.¦^] P Ip§:�.�b@jQSRN2O C2E(5�¨2©(5�ªX«V\ 'j¬?�®w¯ {±°j5V²2³2´2µAM*B�¶�u0Q0Rv· (a) \ TRACE ¸2¹
M!ºAY NAO C*EAZ*[�5l»*¼A½*¾A¿j@(QSR N*O CAÀ*¾(\�9!=.ÁK°�5lÂ,� P Ibe<uÃQVW�F.Ä
¿A@2\jÅ�YSew9Æ=6Á!]rÇ(ew9Æ=6ÁVWUÈ2É�ÊK�Æu0QwR?»2¼2½2¾A@jÅ�YweS9Æ=6Ál\ 100 Ë2Ì �
ÌXFKÇ(e09<=2Á6\ 1 Ë.Ì � ÌjM6ÍvÎ2QvY6qv]D�Ït:F N.O C.E.Z.[X5 f.g \6ª.Ðj@.\*T^Ñ±F
².³(Tl´.µX5VÒ*Ó<�wÔÏ�SI*eÆYlqp]ÕW.Ö.×	Ø`Ù,u?QSRÚÜÛ \ N2O C2E2Z2[j5V�2Ý �2� �:Ý2Þ�� k ÁX-?=6ßl�	tÕàjápYS¤6â.Fiã2ä2å2æ2ç(5�è2é
�`ê	Y�ëíì(5AîU=Sïv=b+ ¯6ðbñ =Xò~F?ó2ôÆõÆö ñ.) =XòK�:÷jeUI %�&?N2O C2E2Z2[j5Vø2ùú C*�.û.üÆõ!ö ñ*) =jõþý ¯ �wÿXepu P ¤6RK· (b) \võ!ö ñ*) =jõþý ¯�� �<� 3 ���v�lM����� P ¤�§?5l@bQSR?¨2©��lTVC2À2¾^]
	?L(5��2Ì��� ���AM��(e������2Ì2øv�K��� P I
epu0QSR���� H (F��Ï|:õ����! Vø�"�# Ω  VÂÆ�%$0¤�&2À2¾�'�(�)�&�*,+,-/.��2Ì���<�
Ê�0j]1(�)�&�*2 �3�)�4��'65�4,º,¶ �j¤�Ñ87v�:9*e;0Kq�<='>A� ¶Du?-�..q@ �Ð,Al�(e
}pî@'>B(eÃ}þî�A�C<�:9.eD0D°�E,F�G>H�IJ72¤2â>KÕ�(e?}þî@'>&2À2¾2 %L�A�MON�PRQ(º;S
7V´2µ�'UÒ2ÓT$.u?-/.jq@ vºDSU7�G�H�I2è<�
&2�OV�WÆ|YX[Z6W  X�G�H�I\<�]/^Üu?-�.�M
N�P%_�`K}pîaFa&�*JAab!�`¤�c ¬0�®w¯ {±°! V´2µÆ�:Â�d6-�0J<8e,A,K8(�)�&�*�5aAaf2û
õaX	{:�:Â�dg$*u?-�.�q@ (õ<ö ñ V�XAõvý ¯/� �A�	t
K/(�)�&�*2 �²2³2´2µ2 �n�h�'>&2�
V�WÆ|YX[Z6W  X�G�H�I,+,i ¶jK0�lÙ�AlÔ!kVÒ�l2-�0�f2ûÆõ�X	{m'on�p?q��
r2ª2Ð,A�s�t
-R02<:kuSwvO$�kKÝ.Þ6x�y�zÜ��{�|O$*u�$?¤[.

(a) (b)

· : (a) (�)%&�*�}�~6 a�.¼.½.¾.¿J.��v· � õ!ö ñ V�XjõÆý ¯?� �6 3 �%�v� ����� .�&
À.¾u<�	@�6 ��*Ì���!����-/.

Reference: Isobe, Miyagoshi, Shibata & Yokoyama, 2006, PASJ, 58, 423
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,.-./ +�F%K1032.465�7.8:9.;1<>=@?�V?XA<CBEDAF@G2k>9�&.H�(�)JAJI�K6$/9�lML�0ENO.P ^gn�p?q[+, RQ.S.T,AVU[k[9JW.XMY[Za.E\.].^`_badcA_be.f!kbg>h[ZMi@j[k.l>F:Wnmo Z.prqAs@tnuRadc*vxwnuRadcCFzy{U[\.].^`_b|.}AqVUru�~��rcr�Ac6W`m�s��.�n_��C������ F��{Z6���� N O.� }Aqr�.SM�:c oE� e.�>Fb�[�.�.�ns@�.�.�.�.�.�nsz�.�.�.�Aqr�. ¡Y¢s@|.}
_R£.¤¥v.v¦h�q`�[� P�§ �.�.�.��g�¨.©{j oEª.« Fz¬MY[ZJ�r®c�¯As°|.}.±.²Vq�� o v�a
cVZR\.].^n_R³.4�gM�¡´¶µ.·Aq�� o �v¸qr¹�ºnY®~�u o ���AiEqAszN O.� _b\.].�.»A¯r�
�.�.�n_R¼.½A¾r�.S¡�:c o �[�.¿n_RÀ�ÁÂv¸¯JÃ�Á`Ä¢_A�®�>F@¬MY®ZJ�[�[�.¿`_btM�z¯Jadc
g.t{uJ\�]�^`Å�Æ¢tÈÇÉsR���{_J¼�½V¯6aVc.g.w{ub\d]�^V¾6Ê�Ë`¾AÌÂÍ¢Z6�Î°�6Ï�Ð¢Ñ _R\.�.Ò.ÓA¾.¯As°Ô.Õ.I.Ö`_b×.¿.�.».g`�._b�.ØAqrÙ.ÚV�VÛ[ÜÂF:y{U`�v[FÝ iEÞ.qÂY¢Zr�¢adc�g�wnuR�.fA¯As@�.�MY[ZrßAàVD�<.á�â`��ãr� ª.ä F@¬{j[å.Ànszadc�g
tnuR�.fA¯r\.æ.ç�gM�¡´¶è`ubé.êAqrë�ìnY[s[<Jí6î{ïAð`v°u�ñ6c o`ò�ó.ô _b\.�6Ò.ÓÂF@�
��Y[Z6�,dõ�ö ¾�¯VsA¢c*iz_ � ½>F�÷ùø®ú filament channel, flux rope, sigmoid v:u1Í�ZJû�ü� ¾6ý�þ��@c o°ÿ���� _�������ºJq`U�u.~	��
¡Y¦Z6�

a) b)

c) d)

�
: 9.;��Vq1�¡´¶��i¸cVZR\.�.�.Ø v���{j o ÏAÐ®Ñ \.�n_Rý.þ��A���A¯radc�g�t`ub�
f`¾Vs��V¯6aAc.g�w{ub��fMF�¬�j��

Reference: Magara 2006, ApJ, 653, 1499 (������� � )
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������ ¾ �.�¡�:c o������ â������ « � ������ ç � _��.���.ÒÂFz  Ý j o �v¸¯ �� �!�" q$#&% o�' ��(�)n_ �+* ¾dÌ o �r®cMø@¾d_&,�-A¾.¯/.�0�1.g�2>h43.æA�&5 ��67 ¾AÌÈ´ sRû�ü�8�9�:Aq$#6u6~Ch[s<;�= ����� .�0�1?>@8�9/ACB?DFEHGJIz�{Æ[q?K¡Íz~ ���� â������ « g�ý.þ¡�:cd~�u o �Vh.Ídv¦h¦s�ï�LNMO5 �NP !  A¯r£@Q�¾du o h P�P × «
q * u6~�¯/R. �S PUT g�VnuJ�`Û[Ü{j o�W �YXZ���\[�] �@âng�^¡��ÇÉs�ø`_�s®tnuUa.ç.�b g\c\d�j o �vEÞùizs !�õ >$e\fgDihkjmlJ�$D�EnMbq>� o ,\-dg\oqp¦u6Þ*i°¾AÌ o �
�{¢¾dsre�f�s�tA¾.¯	�����u.æ PUv�w Þ¡ixR@y.q\z|{ ôNP���� â}��� [<~ I�� â��4�� ¾1Ä¢~�u���u¡v°u¥����sAq/���kp¢s 1991 �Vq<���E}������$_ Geotail ��=\���.�qpk_U�� PU� �|�<�n�AÞ$�$����� �Vú\_/�4� 7 ã&���r×��\�CÆ PF�F�¡ <¢�£NP �J¤O�|¥O��y�%/5¦q§ �i¨4©C�rª�«4_U¬����® PU¯�° ©��`±�²qpk³k´�µ P&¶�· �n¸N_/��¹4º?³`»���5 ¦ P�¼½|¾ �|��¿�c b �nÀNÁ}¨`_�Â\³Ã.�0�1�Ä�Å�Æm�$#&%�¨`Ç�ÈOÉgÊ�Ë [/~ I��ÌÉ P&Í?Î�Ï�Ð �Ñ «4_/�FÒ/ÓkÔ/��Õ  ×Ö ³&Ø}��©��@z|{nÙ P Ç�ÈOÉgÊ�Ë [/~ I��ÌÉC�nÚipOÛ@ªF¨�ÜgÝßÞ P
ÓJz$Mi�à�$á?ª?Û@³/â�ãHä�å��àæ�ç�è�é êëæ�ç�è�ì�í�î�ï��àð�ñ�òUó�ô\õ   ��é�öø÷4�/ù
�|¨Ã¿?ú�û}ü4À$Á�ý êÿþ�� ³����|÷ë�<âgã�ä�å�õ?�g¤kª��|¥U³O©@á/³ æ�ç�è�é�õ?��¤kª���¥�
	�� å ê������å F (E) ∝ E−Γ ������¨ Γ ÷rõ�� § ª�³<�  ���� »��\õ�� ¦�� Û\ªF¨/�
� õ�m©�¨4�@þ��?³ �Nª�!�ím�#"�Ó�ã%$ ½ Ë�è\õ�ð�ñ$��&�'�(�)  �*,+ ü�-/. � �0"|Óøã
$ ½ Ë�1 + â�ãHä�å�ü�2 � Û\ªF¨4��"|Ó�ã3$ ½ Ë�è\õ�ð�ñ$��&�'54F¤@¨36�1 +�7�8 ê�!�í
ò:9�;�³=<�â�ãHä�å�³=<�æ�ç�è�éø÷ 4�� �
	�� å�ò�>�.4á�¤ ?A@i¤ Ö ê G=5.0-3.5 ÷ ³�B�1+C7#8 4C?C�AD�ECF|ò�GIH0JCK � Û@ªg¨ (G=3.5-3.0) LU´@ð�ò ¶\· ü MCN�O�P0>�³�QCR|òSUTAV�W ã:X�´�NNò&æ�ç�è�4@ò&»�Y�� ¦ Ï Ø/ò�Z�õm©\[ õ?¸].3Pi¨%L|ý�^3_:>|³,`�aIb#cd HAe\f�æ�ç�è ê þg�h9ø÷i4�?Nâgã ä�å�?A<Nª�ò04m³ � ¦ õ�j�ª�k�ò/^ml�n § Pi¨ õN³A1+ ü�BI_�Û\ª�PA>
o�ò * [p4�?   ª�Lm¹Oý�³�q�r�s,t�s�æ�ç�è�4/»�Y\õ�� ¦q§ Pi¨�u�^xõ
ÕIv\ª:wyx�?Az{. Ö}| Ø�4�-�«4ý&õN³~q�r�s,t�s�ó�ô�ò:�����Av&î�ï<©y. æ�ç�è�é\õ0� §Ö ³Co\ò@ý\Â�� ¦C�C� õ�j Ö v�«OÛ@ªg¨�(C)\û@õ��/Û}¤Jý ê þ��p�F÷�L
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Super IPS

loop-top
environment
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θ
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n
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Spectral Index Γ

þ :
��	 � å|ò Í\Î\Ï\Ð ^

Reference: Oka, M. et al., Whistler critical Mach number and electron acceleration at

the bow shock: Geotail observation, 2006, Geophys. Res. Lett., 33, L24104.
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`�a,@'&���4@ò)('*'+', - b#c d). 4�?m³,@'&��?òUó�ô�ü0/�^ � Û 1030erg k�ò21�@5v
Ç@È�ÉqÊ@Ë&õ Ï4365 P67�u ^Ãõ98g.�PNÛ;:<7 L
o@òmÇ@È�ÉqÊ@Ë Ï=3 ¾?>'@ ÔBA0?DC/ó=E
í�ò\á�v9FHGC_ - ó'&JI?KJÈ X V�WML . H!N'70k�ò�^%O�7PO\õDC?Q'R�ò:`�aTS'U'V�r�H<N
7PS'U��TW'X4Gy.ZY'E�H#v�[rÛ9:\7�L � G � v/õ .0C�o�ò2]'^�HmáH:�Û�?`_ 5 P$ý)a/kcb
:ALdIeK)f�X V�WcL!g >h@ji A�H$áh:�Û�?4C&ó'E�íNò@á�v9F2k � 7Pl��4@ò Joule m'n�H
N'7po'f?qsrjtTu 3 üev]^�O�7 Sweet(1958) ^ Parker(1957) ò'w)x2q4y�C�IeKzf X V�WPL
H{N [}|=~ 5 P�74æ@çmèIH{N47To=fTq�r9t2u 3 õ ��� ^ O\7 Petschek(1964) ò4w`xHq v� õI-\7 õDC � ò'w)x`qNõ�`�aIb#c d üeO���4\�47nòHG�H@áH:H�@ò)SjU4G�.rò2�0F���W'X
?s�0�#v9:AL�o u�4h�'�'��4�?4Cpo'fpq<rjtTu 3 � ò)�4Gy.ZS'U��Av2� * ü0�I_!7Au�^�ü��� ý0L
` azS9U9VCr�N f�u�fxò2� X í9�=�9�5HsN97Mx�t���C'&9,9VCr GOES 4H�I_y.3PNý�`

a�òh� X í4�@ö�ò`x\t���C0`�a)S4U=V#r SOHO Hj�4� 5 P�ý MDI H{N=7%��R=�mó@ô�ò
x�t��?ü?�B:'�4C 2000 R ��RC|ò�` a b5c d 77 �|òz�6  i CH¡Cs#$'¢'t?q<Cnó\ô|ò�@��5 ^0:<[kýh£#w=¤qüpU�F � ��o�P].`ò5�2¥qüp¦�§@ý/ðI4BC�b5c d 4$ò4o=fTq�r=t)u 3 �
üp¨�O)¤�C©I�K`f/X V W?L czt�ª ò`«4¬=u4iüp®�[Oý�L�o@òh¯=°�C�I�K`f/X V WeL c)t
ªÃò�GJ±³²5? Petschek w2xhq<´2µ=UCG�^?¶z·=¸B´`S9UCG=¹9ºd»3PD¼`¹�C5o9´�K4½T¾=´`£
w4¤ (¿=& Reynolds À ) H'Á�O\70Â=Ã=ÄBÅ Petschek w`xHq�Æ0´hµ4U©ÆcÅjÇ�È�É}CBÊ�Ë4Ì
Sweet-Parker w2xhq<´\N<ÍÎÈh��:2Â9Ã=ÄsÏ?Ð�ÑBÒ�ÆzÏ?Ó�Ô�ËT¼HÕ

Ö × I?K2f<ØhÙsÚ L�Û t6ª MA ´`¿9Ü Reynolds À Rm Ý Á�Ñ�ÞMÂ=Ã9ÄsÏ?Ð�ËT¼�ß)´HÕ`à
�;á4â�Å'x!t\�)´!ã�äZåPæ�ä L9ç;è â MA ∝ R−0.8

m C2�4â�Å Petschek wHxjq Ý N4Þeé4êë µ=U�Ïp¨�Ñ è â MA ≤ π/ [8 ln (8Rm)] ì;ísÞ?Õ`î4âDÅ Sweet-Parker whxHq\ìD´hÂ=Ã4Ä
MA ∝ R−0.5

m
Ïe¨�ÑT¹Bï Sweet-Parker w)x`q�ì`µ'U�ðcñ{Þ�ò?ózf<Ø2Ù\Úcô Û t�ªõ´)ö4Å�Ò

´ è â�÷�Éõß 5 ø;ù ��ú ðpûHÕ

Reference: Kaori Nagashima & Takaaki Yokoyama, 2006 ApJ, 647, 654-661

(ü�ý�þ ÿ )

27



�����������
	���
���
��������� �������
� �"!$#&% ì9Å 18cm '$($)$*$+ Ý-,/.&0"1 2 Hα 35476987:-;sÏ=<BÈ?> , û<Þ0Õ�÷�É@ Ë?A 1&2CBED-F Ï=G6Þ�¼$H Ý 2004 I 8 J�÷�É 1 2"K$L MON åQPR:$;{Ï/S"T�Ë"UHÕO:$;VXW ÅO)X*Y+XZ�Ì ÝO[X\X] Ï_^�Éa`cb7U [Y\ :Y;�ìDí{Þ?ÕCdRe�Å7f\ó9ôhg 10cm 'X(Y)
*Y+{ÏjiYk ÝOl-m Ën:-;�Ïj<�Èo> , û-Uqp�ï 2005 I 1 J-r7sut 18cm '-(Y)-*Y+ BRv +
(11.5cm '$($)$*$+ ) Ï=w$x�Ñ�ÞHÒ�ÆPì;ïCy$z ë ÝqK-L :$;-pO<BÈ${sÞ'÷<Í Ý Èo>_UHÕ\Ô| BR};Ý Hα ~$�©Æ/���$�{Ï/� 0`Ý Ô , ßct�{sÞBÆcû©Í�� L ßzí<Þ0Õ� tõñXUh3c�c60Å !O#�%q� �O�/�-�-4zì/��SBË , û!ÞQ�Bï��OJO�O� !O# |O� B ��KOL :
;c� B 1 3&��6��2Ë , ßn�$x�ð0ñ , û<Þ (�$� !$# |-�$� � !$��� �-¡ ) Õ¢ IO£O¤�Ë , û\Þ¦¥¦§O¨ B Ô | Bh};ÝO©RKOL�MqN åªPh«O¬!Ïn<Bûjï KOL Ïn ¢ Ý/®o¯_,
ß�t�Í0ß�t�Í±° � Ï l b , û\Þ0Õj²O³Bï5´¶µ�·O¸2ì KOL&MCN åªP�Ï <�¹&> , û\ÞQºO» ©R¼
¹½A³ïnZO¾O¿$pDûC¹9û B pC² D ì=í\Þ0Õ-À=s?À 1�2/B �OÁ5ÂnÃOÄ Ý/ÅOÆcÇ�È UOHqÉ Ê KOL
:O; ©/ËOÌYÍYÎ È Ï�KOL Â  ¢ ÉXÐ , Ê7tcÑ�Ò�� ÍRÓ Z 1c2¦ÔCÕ É/Öc×XÂ Ø7Ù | ¨$pq£�{
È Ò&�"Â=ÚÛ> ,-Ü5È Ï

(Ý ) §$Þ$¨ K$L :$;$«-¬ BRß$à (á ) K$L MON
â P BEã$ä

K$L :$; B �-�Y4
http://www.kwasan.kyoto-u.ac.jp/sartorius/ss sketch/sunspot sketch.html

MON
â PR~$�å�ªæ$ç$è$é$ê-ëoÂ/Ð È Ò&�ìp Í5íYÈ
(î$ï ð à ã )
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¿8À§ ¹ �Dg>§ c M'i ¬ { ¬ » �>Á>Â \#ÃJÄ °'� 6®�Å � \#Æ �>Ç>È g���É V'W0X �«ÊTË=Ì?ÍÎTÏkÐ \<ÑTÒ °%Ó ª�i ¬*�Ô \ §%ÕJÖ { ¬ n×� ¦ �TØ  �TÙ>Ú � Å,¬%® � g � É �ÜÛ*Ý��
ÝÞ �ß>à>á X â>ã>ä>å \?Æ � § ÛCæ É ÊTË=Ì?Í Î>Ï�Ð ~�ç Ý�è ³�é �8´Cµ�¶ Ð §'É è'ê0ë
n�ì�í \kî z�{�ë#ï�ð�ïJñF� b>ò c6ó i ¬k ��nô��õ�¼Jc6ó-j ® î z-{�ë#ï�ð�ïJñ�� É#ö÷?ø'ù �Cè!ê%ë«nûúTü-°-�  j ºTÉ è!ê%ë«nûúTü ÷<ý �Jþ Ë.ÿ�� � � l��8Ê����
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Coronal Heating by Nanoflares and Alfvén Waves, Predicting
Observational Features (Master Thesis)

Alfvén waves are good candidates to heat and maintain the solar corona to the observed

few million degrees (Alfvén 1947, Hollweg 1982). Another appealing candidate is the

nanoflare heating, in which energy is released through many small reconnection events

(Parker 1988; Priest et al. 2002). Distinguishing the observational features of each is

an extremely difficult task. In this thesis we address this problem by setting up two

coronal loop models using the CIP-MOCCT scheme (Evans & Hawley 1988, Yabe &

Aoki 1991), each one heated by one of the two mechanisms. The first model is a 1-

D HD code in which numerous heating events are input randomly (uniformly) along

the loop (nanoflares). The second model is a 1.5-D MHD code in which, in addition

to nanoflares, Alfvén waves are also created, following Moriyasu et al. 2004, by sub-

photospheric motions at both footpoints. The waves convert non-linearly to slow and fast

modes that dissipate their energy through shocks. Both models reach a uniform state that

satisfies the RTV scaling law. Alfvén waves are found to produce a more dynamical corona

with strong slow and fast shocks. The transition region is pushed upward by magnetic

pressure from the waves reaching heights of 10 Mm. On the other hand the uniformly

distributed nanoflares have a smoothening effect permeating the corona with weak acoustic

shocks. The heating events increase locally the temperature but thermal conduction is

high enough to distribute efficiently the heating throughout the loop. The transition

region is less dynamic and oscillates with periods close to the observed chromospheric 3

minute oscillation. We construct for both models the intensity flux distribution as would

be observed with Hinode/XRT. The Alfvén wave intensity profile is more spiky due to

the stronger shocks. Hence, the general picture of nanoflares, being ubiquitous, sporadic

releases of energy is here closer to the Alfvén wave model than the own ”Nanoflare” model.

However, footpoint concentrated nanoflares can create more dynamic coronas (Taroyan

et al 2006) and have a better observational support (Aschwanden 2001) but are left as

future work.

j : Density profiles along the loop and Intensity fluxes at the apex of the loop for Nanoflare

models with (left two figures) and without (right two figures) Alfvén waves.

(Antolin Patrick
p

)
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5.5 �����������
	
a. ³[´��� b. ³[´������ c. ���

(1) ����� Ú ³[´�� (17GS0208)

a. �������������! �" ³[´
b. #%$'& Ú
c. ( Ú 17 ) è –21 ) è (5 )+*',���- 4 . 4640 /10 ) ( Ú 18 ) è 8980 /10

(2) 2�* µ �!3 ¶ ³[´
a. 3m 4�5�6���7���8�9 Ê�:�;�< �>='? µA@CB�DFE Û ��� À[Á ��� ³[´
b. #%$'& Ú ( 2�* : GIHKJ�LNMPOFQSR ³[´�T )

c. ( Ú 18 ) 2 U 1 V –12 U 31 V 818 /10
(3)  �W ³[´ A (���X�Y 17204012)

a. Z�7[R]\^Q+M`_ba�c D^E Ûed�f�g ��h�i�j��Sk�l
b. m�n o+p (q�r ) (3 ¶ ³[´�� : s�t u�v (w�r ) xzy�{ r�| )

c. ( Ú 17 ) è –20 ) è (4 )%*',���-�� 3700 /10 )

(4) }�~ ³[´ B

(4.1) ���X�Y 17740105

a. �â%�!QK����_ X
Ê���� µ�� 5 � ��������O%�A���^�]R]�eæ]��='? DFE Û� 7������!�+�

b. y�{ r�|
c. 500,000 0

(4.2) ���X�Y 18740106

a. Ü�� 7������S��� è Z�7[RC\FQ+M`_b������� DFE Ûe�+�b �¡ G£¢�¤�¥��!�+�
b. ¦%$¨§�&
c. 2,000,000 0

(5) È�©�ª�«�¬��®��
(5.1) ���X�Y 171664

a.
 �¡ G£¯�°�±+²]�!?�³�����´]µ�?�³ ¼ �!¶ � *'·%*C¸��S¹�º D¼» Î¾½ �S¿�À+Á
a�c+Á ª�«

b. Â%$¨r�Ã
c. 900,000 0

(5.2) ���X�Y 182717

a.
�+��Ä�Å âÇÆ;äÈMP�!É Ú ÊÌË�Í DbÎ¾Ï Û a�c+Á ª�«

b. ÐzÑ Ò�Ó
c. 1,000,000 0
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6 � � � �
6.1 ����� ��� �
	����������
��
1.
�+����� � I : ��� �����

2.
�+����� � II (��) : 2006 ) è =������ )

3.
�+���� �! h�"�� (��) : 2006 )�#%=����$� )%'&)(+*-,

1.
�+����� �/.10 G>� _ (o�2 ��3 ´¾µ�4�2 ��3 ) : #+$�&�5�x6��� ������x

{�y 7�xS¦+$�§�&
2.
�+� Ê ���ÇL98-:<; ��� �<.10�G>� _ ( =z{ ) : #+$�&�5�xSy�{ r�|

3. ��� ��� �/.10 G>� _ ( ='{ ) : >�? ¬
• 4�2�@�A ((�5 19 ) 3 U�B�C )

Â+$�r�ÃD
Numerical and Observational Studies of Coronal Mass Ejections and Associated

Phenomena E
(
 �¡ G!¯�°�±+²GFIHKJ ÏML i�j��!¿�À+Á'a�c%Á ª�« )

Ibrahim A. A.D
Long Term Simulations of Astrophysical Jets; Energy Structure and Quasi-Periodic

Ejection ENPO �RQTSP��MP�6UKV�*>�G0XW+Y'�>�[Z]\ ; ^�_K_[`��'��a1Fcb�d�e+Á�f%²�g

• o�2�@�A (h�5 18 i 9 j�B�C )

Antolin P.
D
Coronal Heating by Nanoflares and Alfvén Waves, Predicting Obser-

vational Features E
• k�2�@�A (h�5 19 i 3 j�B�C )lnm o9p Drqns Á �nt[uwvTxny�zn{n|IÄ Y~}��T��0]W�YX�/�MZ�\��������n����� L�

X �K���[�M����EUM��� D ^�_X�[`��������n�'�+���M���� /¡T¢n£ L�¤M¥�¦ Y$}���§��M¨�©�ª�E«�¬ �® D°¯ \]±��²�~³ ¤M¥�¦ Y$}�� ¦ 8/�n´c�T �a1FIµ t�¶�· E¸�¹ º�» D ¤K¥�¼�½ ¡<�~¾ L  �¿ FwÀ98-:<;��6Á�Â�Ã�Ä�EÅMp�¬ Æ DÈÇ ��V�É<¡/�~¾ L ³RY-�-Ê9��� MHD Ë�Ì��K¡�� L σ Í�Î�Ï��}�À9Ð���Ñ�E
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6.2 �������������
	�
�������
1. ����������� B(��� ½ � ) (1 ����~¾ ):  �!�"�# ($�e : % 2 & )

2. ')(�*��,+.-0/�19£�243�5 (1 ����~¾ ):  �!6"�#87:9�; < (=�e : > 5 & )

3. À@?BA)CD���E�F ( �G��H�I , =�e : % 5 & ) (1 ����~¾ ):  �!J"�# (4/11,18)

4. K���L�M�D�N�O�P�§�����Q�R (1–2 �:����¾ ):S�T U�V�W 7:X�Y Z87:Y�X ¼ Ã87:[�!�\�" (8 j 28 ] –9 j 1 ] )

5. ����D�� ^�Î�_�R C. 3�5���� C3 (̀�a ) (3 ����~¾ ): [�!J\�"
6. ����3�5������ II. ����b�P�c�� (3 ����~¾ ):  �!6"�# (=�d : e 2 & )

7. f�g������ ( �G-�H�I ) (4 ����~¾ ): hi/�19£�243�5@j (12 j 12 ] )

hlknmno8p��9´rqts024O�P�u�v�f�w8jx �!6"�#
h ¤M¥y�z /�1���{ ¯| -}*6�6�~024�8�������8j S�T U�V�W
hi����a)qts02X³�?�*������]�����8jJY�X ¼ Ã

8. ����D�� ^�Î�©�ª S. 3�5�D�� S2 (
¤M¥

) (4 �����¾ ):  �!�"�#87 S�T U�V�W
9. ����D�� ^�Î�©�ª S. 3�5�D�� S3 (� | ) (4 �����¾ ): Y�X ¼ Ã
10.
¤M¥ ����� (4 ����~¾ ):

S�T U�V�W
(=�d : > 2 & )

6.3 �����������������
1. ����� ¼ � ¼ ��������©�ª�D ��µ�� ��3�5����������
hiO�P�����b�P�c��8j6 �!�"�# (9 � 13 ] ∼ 15 ] )
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7 � � � � � �
7.1 ���
	����

1. ��Ä������������������ d�������� �! tq#" 2 ��Ä���%$'&�(�)�*!+-,/.#0�1����@732�4#5(�6�798:���<; Q�=>8@?BA
2. C�D�O�EGF 65cm H�I�J�K�L�M�N�O���P�Q�R�S����
C�D�O�EGF 65cm H�I�J�K�L�M�N�O���P�Q�R�S����<;rQ�=>8@?BA����T!UWVBX�YZ$�M
[\A
� 65cm H�I�J�K�L�M�N�O���P�]�` :^@_a`'bdcfehg ���
�ji@k!l@m�Y�R�S : n�o�p9qBr�sBt-u b%vxw�y ���z�{G|B}/~B� [�]����������

3. ����������P ehg�� S����
��������$W��P ehg�� S���� ��� =9�:��?BA

(��� )

7.2 �
��	����
1. ��� 45cm H�I�J�K�L�� ����� � S� � ����� � V � ���!� s!�a� b�c ]�� �����d� �a @��¡�?�A-M�J�¢�£�¤�¥¦%§G¨f©�ª VB«¬¯®W°%� � .#±�²Z$-³9�B;´R�µ §G¨ ?�¶W�/� � S·;¹¸�º � ?BA
2. ��� 9m

v@b�»�¼ �/½ c¯¾�¿ ]�S�À�2/4�Á�Â
[�S�ÀvÃb/»�¼ �-½ cÄ¾/¿ ]�$�Å#Æ �BÇ ���hk%ÈÉ[Ê;¹Ë·ÌÍ?�?/¶@S/Àa;:¸�º � ?'A3iÎ �BÁ�Â
[ §G¨ ¼ �/½ c ��Ï�]��·; � S98Ã?BA
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3. ��������P�������2�4���0�	�
�Z$�� y
�������������Zº������ ¿������� ¤"! ¨ � ®@��# � ?�¶'Á$�&% ¨('�) ��* Ãº"+-,/.fº � ��¡�?BA10GÈ�®�2 g��43�5��� �7698 ¨ ��:We"; � � ���/.:®<�= � '�)?> ��¡ ¨ ��@�	�
(� � �BA y�}C: ¸�º � 8�D

(E ) ��F�� � ��� (G ) 	�
� � � y

(H�� )
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8 � ��� � ��� � 	 ��
 � �� � � �
8.1 ����� ������������� (DST)  �!�"�#$&%('&)

27 *+-,
: 2006 . 4 / 10 0 (/ ) ∼ 6 / 09 0 (1 )2-,
: 2006 . 8 / 14 0 (/ ) ∼ 12 / 15 0 (1 )3-4 576&8:9-; �-<

11 *=->-? ®(@-ACB��-D (E-F-G-HCI * )� »:J!¼-KMLCNPORQ �
Hα
¼�S �&T Q Î:U-V-W-X� »:J!¼-KMLCNPORQ � «CY-Z-[-\ WCX 2 *]-^&_:`

(
*&a G-H * ) ® Î(b-c-d (e-f-g � =ih Akjkl-m�n )¼oOqprOosut:v&N(OwQMx-y �{z}|�~k�-�-�-�u�P�-�-� � X-� 1 *�-�-�-�

(
*&a:�-�C�-�-�-�

)�-�C�-� z�%����-� �-�i� z�|�~(�:� He � S �
T QM¡-¢ �-£¥¤ W-X 1 *¦-§-¨-© �(ª _:«-¬ (

>®k¯ �C°-±-²
)³C´¶µ¸·

CaII K ¹¥º Q¼» ¤�½-¾À¿ CSIRO HeI 10830 Å ¹uÁÃÂ¼Ä S ´ O¹¥º QÅ» ¤�Æ � 1 *Ç-È-É&Ê �(ËCÌ-Í-Î (Ï&Ð � ¨ ) �(Ñ-�CÒ-Ó (ÏCÔ-Õ ¨ Ö � )×-Ø \ ±-Ù-Ú ¤��-Í-Û-ÜuzuÝÞ�ußáàrâwã¥ä-å �-æ&ç [Cè-Í W-X 2 *é > �-� � é�ê:ë-ì � ¬Cí-î-ï-ð �(ñCò-ó-ôiõCö (÷-ø ¨ ± )ù-úüûþý-ÿ�� â��-ã��:å ùCú ¨������
	 � ¤-å��-¤����� 	 2 �� ê�� � ð
( � ���
��� )ï�� � 	 ã ×-Ø � ±-Ù-Ú ¤�-Ü 1 ��������

( � ������� ) �! ¡
(H-alpha, Ca II K) ¤ �Cæ&ç �-è-Í
"�#Å¿ � �Cè-Í��%$ ��&(' � 	 â) ã*�¶å ³�´¶µ X

¡�+�, Ò�-¥¤  �! �-�¥¤/. ç10�2 ¤P½�3
—
 �! Ë�4À¿ ³�´¶µ Ë
4M¤4�5 ±�6�7�8�9�: ¤�è Ê — 1 �

8.2 ;=<?> @�A?B?C*D?E?F (DST) G*H IJG?K*LNM*O?P
8 Q 29

û
∼ 8 Q 31

û R�S
(SMART,DST), Meudon, THEMIS, TRACE,

SoHO/ CDS and many other intstuments

”Filaments (formation, eruption) and New Active Regions”

10 Q 03
û

∼ 10 Q 09
û R�S

(DST,SMART), T�U ³C´¶µ � 	�V , Mees

”W�X�Y�Z
[M¤��\ Ö] 
!�^�_�`�a
b � 	 ”

12 Q 11
û

∼ 12 Q 15
û R�S

(DST), Hinode(EIS), SoHO(CDS)

”Energy Propagation from the chromosphere to

the corona in XBPs”
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8.3 �NG��������NG���	 
���������������������
• 9 Q 27

û
∼ 9 Q 28

û
Raul A. Terrazas, Silvia K. Cruces (Ica Univ., Peru)

• 11 Q 29
û

∼ 12 Q 11
û

�������! #" � �%$���&'�)(�*
(+-ø �
��,�-'.0/2143 �65 � )

798 �����
• 4 Q 10

û
B.V. Jackson (Center for Astrophysics and Space Sciences, University of California,

San Diego: USA)

• 7 Q 5
û

H. Park (Princeton Plasma Phys Lab, USA)

• 11 Q 8
û

K. Hayashi (Stanford Univ, USA)

• 11 Q 20
û

S. Yashiro (Catholic Univ of America & NASA Goddard, USA)

• 12 Q 4
û

D. Summers (Univ of Newfoundland, Canada)

• 12 Q 6
û

M. Agueros (Univ Washington, USA)

• 12 Q 28
û

Y. Mizuno (NASA Marshal, USA)

• 2 Q 28
û

M. Linton (Naval Research Laboratory USA)

8.4 :���;�<
= ò�[ >�? �)@�A B�C : 2006 D 4 Q 1

û
–4 Q 13

ûFE�G2HJI
KML /�&N/ >�O6P!Q .SRUT63 V

Secondary Stars in Cataclysmic Variables WX�Y E[Z]\_^a`cb /=& ����� P�Qcd!e Egf2h � 	=ji�k >�l �)m kn�o � `9prq : 2006 D 7 Q 9 s –7 Q 15 s L /ut ` 3 '
Asia Oceania Geosciences Society 3rd Annual Meeting(AOGS 2006) P2v#w=jx�kry�z : 2006 D 7 Q 17 s –7 Q 26 s|{�} (

5 � )

COSPAR general assembly P2v#w X�Y WPGM ~������
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=������ &'� i�k >�l �)@�A B�C : 2006 D 7 Q 17 s –7 Q 23 s {�} (
5��

)

COSPAR general assembly P2v#w=	��
 ��� ���� ��� : 2006 D 8 Q 13 s –8 Q 22 s������ (
^�������� �

)

IAU, the XXVIth General Assembly P2v#w= m��  �! : 2006 D 8 Q 18 s –8 Q 31 s E9G0H[I
National Space Science and Technology Center

XMY
NASA Marshall Space Flight

Center P#"%$�Q � Ken-ichi Nishikawa &(' h Tristan code )�*,+.-0/ ��1�2 h�4365�72h -�8= � [ >�? : 2006 D 8 Q 19 s –8 Q 26 s9�4�:� (
^��%����� �

)

IAU, the XXVIth General Assembly P2v#w=	;�< =�> : 2006 D 9 ? @BA t HuE
International Symposium on Recent Observations and Simulations of the Sun-

Earth System in Varna P2v#w (~������ )=jx�kry�z : 2006 D 10 ? 31 s –11 ? 2 s Taejeon(C � )

East Asia Numerical Astrophysics symposium v#w (~������ )= `�prq : 2006 D 11 ? 3 s –11 ? 10 sD� K b (
E�G2HJI

)E.FHGJI�K�L �436M�N�O�P P�Q�R=	S � T : 2006 D 11 ? 25 s –12 ? 2 sVU /utXW)3 A (
b /ZY

)

The 2nd UN/NASA Workshop on International Heliophysical Year

and Basic Space Science P2v#w ( [J\���� )=jx�kry�z � S � T : 2007 D 1 ? 19 s –1 ? 28 s^].A 3_4` O�P�N I�K�L�a�b�c�d�e�f�g
E / � / O�P�h

(
Hji6k

)b I >�O (
b I6k

)K / I2bml�O�P�h
(
K / I2b�l�k

)

].A 3 e�n�o�p O 5�7�h (IGP)(
HJi6k

)q ].A 3 ssr�>�*�t (
HJi6k

)=	;�< =�> �)m��  �! : 2007 D 2 ? 25 s –3 ? 3 sX� K b (
E�G2HJI

)

8th International School/Symposium for Space Simulations P2v#w=jx�kry�z �vuxw�y'�vu r z�{ : 2007 D 3 ? 18 s –3 ? 20 s E �}| I
The CAWSES workshop on Comparative Study of Solar Flares and

Magnetospheric Substorms as a Basis of Space Weather Research P2v#w

8.5 ��X~�9�����6� �����
1. O -�� z V�������� K 3�� LV� \ ��W

2006 D 8 ? 21 s –23 s (��� ���4� )

2.
_4`�������� O�P ' ����������� h����4� 2007

2007 D 2 ? 19 s –20 s (��� 
 )
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�������
LOC,SOC, ���
	��


1. IAU Symposium No.233 ”Solar Activity and its Magnetic Origin”

2006 D 3 ? 31 s –4 ? 4 s (Cairo, Egypt)

SOC, Session-chair (x�k y�z )

2.
e�n�� f�� O
��������� 3�� � � ��������� \�� ��� �

2006 ! 5 ? 14 s –15 s ("�#%$�&�' )(�) ! $�*�+ (x�ky�z )

3. AOGS 2006 ST11–ST14 ”Onset of solar flares and coronal mass ejections”

2006 ! 7 ? 10 s –14 s (Suntec, Singapore)

co-convener(x�k y�z )

4. 36th COSPAR Scientific Assembly 2006 ! 7 ? 16 s –23 s (Beijing, China)

4.1 E2.3/D2.6/E3.6 ”Energetic Particles and Magnetic Reconnection on the Sun

and in the Heliosphere” dupity organizer, session-chair ( x�k y�z )

4. 2 D2.2/E3.2 ”Magnetic Coupling in Solar and Stellar Atmospheres”

organizing committee ( x�kry�z )

4.3 PSW1 ”Space Weather: Observations and Modeling for Applications and

Operations” organizing committee ( x�k y�z )

5. IAU General Assembly, JD01 ”Particle Acceleration – From Solar System to AGN”

2006 ! 8 ? 14 s –25 s (Prague, Czech Republic)

organizing committee ( x�k y�z )

6. 2nd East Asia Numerical Astrophysics symposium

2006 ! 10 ? 31 s –11 ? 2 s Taejeon (Korea)

SOC, Session-chair (x�k y�z )

7. CAWSES International Workshop on Space Weather Modeling (CSWM)

2006 ! 11 ? 14 s –17 s The Earth Simulator Center (Yokohama, Japan)

co-chair, session-chair (x9ky�z )

8. SUPERNOVAE CONFERENCE 2007

�-, ��. )�/ � ' E4G ��0�1 A3254 o�p�6�7 �
2007 ! 2 ? 1 8 –3 8 (9�} � � )5�7 � (�) ! $ �;: � ����< � (=?>A@�B )

9. The CAWSES workshop on Comparative Study of Solar Flares and Magnetospheric

Substorms as a Basis of Space Weather Research

2007 ! 3 ? 18 8 –20 8 Fairbanks Princess Riverside Lodge (Fairbanks, Alaska)

co-chair (=
>A@�B )
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8.6 �������
�	�
1. 21

(�

COE � �	�� � �� + : =
> @�B

2.
p �	����� 1�� �� � �� : =
> @�B

3.
p �	��������� ������� �� � �� : =
>A@�B

4.
p �	������ �! � 5�7�"�#�$	% ��& �� � �� : =
>A@�B

5.
p �	��'�( �� � �� : )�* +	,�-

6.
p �	� 1 :	.0/ 4 � 1�2�1 	� � 	� : 2 S ��3

7.
p �	��4 � ��� ���� � �� : S 2 T

8.
p �	� Web 5 p � 	� � �� : S 2 T

�76
1.
��� ��� �	8 � : =
> @�B

2.
o�p ��� 9	: 2 ( ;=<0> i o�p ) ? Y UA@CBED 47F�4 YG	� : =
> @�B

3. ��H���8 o�p � �� � ��� � � ��� o�p � � � � �� : =
> @�B
4. ��H���8 e�n�� .�� � �� � I�J�K�L � � � STPP � �� � �� : =?>A@�B
5. I�M ���4��N�O ��8 �� : =
> @�B
6. I�M ���4��PRQ6� $ ;=<0> i�SRT �� � 	� : =
> @�B
7. U�V	W � � PRQ�X�Y�Z	[�\�]�^ _R`�a�b	�� � 	� : =
> @�B
8. U�V	W � � PRQ�X�Y�Z	[�\�]�^ cedgfih 4 f�\�]	N�O��� � 	� : =
> @�B
9. U�V	W � � PRQ�X�Y�Z	[�\�]�^ PRQ�j SkT �� � �� : l
>�m�@
10. ITBL n�H	o�p � a�b�qkr�s�t��� �u�v�w �x;=<0>zy{��| $�� ��} � � �� : =?> @�B
11. SCOSTEP CAWSES theme 2 (space weather) co-chair: =
> @�B
12. HINODE(Solar-B) satellite, project scientist: =
> @�B
13. IAU comission 49 Interplanetary plasma and heliosphere, organizing committee:

=
> @�B
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9 � � ��� �
9.1 ���
	����

4  21 � ∼ 22 � ����������������������� 1 �������� 3 !
4  19 � "$#&%�' ��� 3 !
4  26 � "$#&%�(�)�*�+�,�' ��� 5 !
5  28 � -$.&/�0�1�2�"�3 ��� 4$5 6 !
8  3 � 6�-�7�8�9$:���,�;���<�= ��� 23 !
8  4 � >�?�@BADCFEHG�IKJMLONQPR��� 41 !
8  5 � S�T�;$U&*�V� 34 !
8  22 � W�#&@�9YX[ZB\^]$_`��� !
8  28 � ∼ 9  1 � a�b�*�c�<�= 9 !
9  9 � ∼ 10 � 6�-YdYeKfDgihkjl8�m 9 !
9  28 � n$o&"�3
pqn�o�r&� ��� 4$5 6 !
9  30 � s�t�u$v 100 !
11  1 � n$o�r�� ��� ��w 85 !Hxy4$5 9 !
11  2 � z�{�|���3 ��� 20 !
11  17 � }�~��$�&/����� ��� 10 !
11  22 � ����#�@�����%��������� ��� 6 !

9.2 �
��	����
5  12 � ∼ 14 � ����-������ � 20 !
5  15 � ∼ 19 � ����b�� 1 !
5  24 � dYeKfDg�h�j���� 9 !
5  27 � *�V� 45 !
7  18 � ����|���3���� ��w 60 !�x�4�5 2 !
7  25 �  �¡�"�3�<�= 20 !
8  5 � *�V� � 100 !
8  7 � ∼ 11 � ¢�£�"�3�<�= ��w 12 !�x�4�5 2 !
8  11 � ¤¥LM¦DGF§�¨©G«ªDI¬��� 10 !
8  29 � NHK ON�®�¨¯L©°YG�±ML��&� � 30 !
8  31 � ����|���3���� ��w 30 !�x�4�5 3 !
8  31 � KBS 6�²´³�µ 3 !
9  21 � ¶¥·�¸B§�¨©G«ªDI���� 20 !
9  26 �  �¡�"�3�<�= 20 !
9  30 � s�t�u�v � 400 !
10  1 � ¹»º&·�¸B§�¨©G«ªDI´��� � 20 !
10  28 � *�V� 92 !
11  7 � ¢�¼�"�3$½&¾$r�� ��� 80 !
3  8 � ¿$#�|���3 ��� � 120 !
3  14 � À�Á$#&"�3 ��� � 20 !
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(4) ÃsÄ�i9ÅfrÇÆ<�V�.! F &)w
xTÈ¶�VÉ�Ê9# ËÍÌ9ÎfÏ4�ÑÐ.! F &)��ÒsÓ CD �
�s� E #>µsÈsÔA�VÐ"!V#>Õ ÖC_>È¶×VØ��9Ù�Ú]X���:vÛsÜfÝT:
(5) Þ�ßsàJá¶[sX�â�Ûsãsä�:�oAå æJ�bdJo¶çVè ¢s£
(6) 45cm jsksl�msn (é�ê ) u 65cm jsk�lsmsn (ës8 ) �¶× =sH áìË¦í�Ø'îÍâ
Ûsïsl
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MHD Simulation of Plasmoid-Induced-Reconnection in Solar Flares (oral)
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(24) Nagashima, K.1, and Yokoyama, T.23

Statistical analysis of the reconnection rate in solar flares (oral)

(25) Shiota, D.1, Isobe, H.23, Chen, P.F.44, Yamamoto, T.T.18, Sakajiri, T.31, and Shibata,
K.1

Self-Consistent MHD Modeling of a Coronal Mass Ejection, Coronal Dimming, and a
Giant Cusp-Shaped Arcade Formation

36th COSPAR Scientific Assembly ( ��h ) 7 j 16 k –23 k
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(28) Asai, A.19, Ishii, T.T1, and Gopalswamy, N.45

Anemone structure of AR NOAA 10798 and related geo-effective flares and CMEs

(29) Kawamichi, T.1, and Shibata, K.1

A simulation on protostar flare and the expected hard X-ray spectrum (oral)

(30) Shibata, K.1, and Kurokawa, H.1

CAWSES Related Projects in Japan : Grant-in-Aid for Creative Scientific Research ”Basic
Study of Space Weather Prediction” and CHAIN (Continuous H Alpha Imaging Network)
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(31) Yamauchi, Y.1, Wang, H.37, Moore, R.L.46

H-alpha and UV chromospheric jets from BBSO/TRACE observations (poster)
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(32) Shibata, K.1

CAWSES theme2 space weather : science and application – report of recent activities –
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Western Pacific Geophysics Meeting ( ��h ) 7 j 24 k –25 k
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Solar Eruption and Magnetic Reconnection (invited talk)
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IAU, the XXVIth General Assembly ( ���������
	 ) 8 j 14 k –26 k
JD3: Solar Active Regions and 3D Magnetic Structure

(35) Asai, A.19, Ishii, T.T1, and Gopalswamy, N.45

Anemone structure of Active Region NOAA 10798 and related geo-effective flares/ CMEs
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SMART Observation of Magnetic Helicity in Solar Filaments (poster)
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Magnetic Field Configuration and Evolution of a Highly Flare-producitve Region NOAA
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(38) Uemura, M.25, Kato, T.14, Nogami, D.1, Imada, A.14, Ishioka, R.19
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Particle Acceleration by Shocks and the Whistler Critical Mach Number (oral)
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(90) Nishitsuka, N.1, Nishida, K.1, Shibata, K.1

The test of the Fermi acceleration of the plasmoids passing through the fast shock (poster)

(91) Nishida, K.1, Shimizu, M.1, Shiota, D.1, Tasakaki, H.1, Shibata, K.1

An MHD Model for Impulsive Flares Focused on a Correlation between Plasmoid Speed
and Reconnection Rate (poster)

(92) Magara, T.1

Photospheric and coronal activities dynamically produced by flux emergence (oral)

(93) Otsuji, K.1 and Kitai, R.1

The measurement of ascent speed of the ephemeral active regions using the cloud model
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Three dimensional MHD modeling of Coronal Mass Ejections (oral)
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Investigation of the Spatial Correlation between Solar Flare Kernels and Photospheric
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Observational Evidences of Emerging Twisted Magnetic Flux Ropes in Strong Flare Re-
gions (oral)

(97) Yamauchi, Y.1, Magara, T.1, Marubashi, K.20, Oka, M.1, Otsuji, K.1, Nagashima, K.1,
and Shibata, K.1

Comparison between Characteristics of Filament Eruptions and Magnetic Flux Ropes
(poster)
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(invited talk)
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(106) [ ?�@�h 1

g�A 3.8m f�u�v�w�x�y A�z|{"} ( F<G )

The Extreme Universe in the Suzaku Era ( ~�� ) 12 � 4 � –8 �
(107) Oka, M.1, T. Terasawa23, Shimada, N.3, H. Kojima13, Y. Kasaba3, M. Fujimoto3, H.

Matsumoto13, Y. Saito3, and T. Mukai3

Shock Acceleration of Electrons: GEOTAIL Observation
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Seminar at Ica University (Peru, Ica) 1 � 22 �
(109) Shibata, K.1

Solar Activity Affecting Space Weather and CHAIN project (invited)

International Conference on ”Challenges for Solar Cycle 24”
(PRL, Ahmedabad, India) 1 � 22 � –25 �

(110) Isobe, H.23, and Shibata, K.1

Reconnection in Solar Flares: Outstanding Questions (invited)
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Seminar at Insitute of Geophysics of Peru (Peru, Lima) 1 � 25 �
(111) Shibata, K.1

Solar Activity Affecting Space Weather and CHAIN project (invited)
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(113) Shibata, K.1

Magnetohydrodynamic Jets from Stars and Disks (invited)

Polar X-ray Jets workshop ( ����� ) 2 � 3 �
(114) Shibata, K.1

Magnetic Reconnection Mechanism of X-ray Jets (invited)

JSPS �FE�GIH 6�8�J (/�E�K�L , M �F� ) 2 � 7 � –10 �
(115) M.Hagino1, Y.Hanaoka18, T.Sakurai18, S.Ueno1, D.Suzuki30, R.Kitai1, K.Shibata1

Magnetic Field Observation: SMART vs. SFT/MTK vs. SST/KSW (oral)
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Ellerman Bomb ¬o�t^¤ }�® ��¯±°3²�³�¡
(119) Antolin, P.1, Yamauchi, Y.1

Spicule formation from torsional Alfven waves and Nanoflares: Comparison with observa-
tions
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Shock Formation under Extreme Environments in the Universe
(q�r�s�t ) 2 u 20 v –22 v

(130) Shibata, K.1

MHD Shock Waves in the Corona (invited)

(131) Oka, M.1

GEOTAIL Observation: Shock Acceleration of Electrons

8th International School/Symposium for Space Simulations
(Hawaii,USA) 2 u 25 v –3 u 3 v

(132) Magara, T.1 and Shibata, K.1

MHD Simulations of Plasma Ejections in the Solar Atmosphere (invited)

(133) Nishitsuka, N.1, Nishida, K.1, Shibata, K.1

Fermi acceleration of the plasmoids passing through the fast shock (poster)

CAWSES/IHY workshop ( w�x�y�t�z ) 3 u 14 v –16 v
(134) Shibata, K.1

SCOSTEP CAWSES theme 2: space weather
¿tÀ�Á Â Ý�Þ��/{^|�� �i}�~ SM� p�� d Ý

Þ I���� 	�� "�Å?������Ý�Þ�NI��������� (oral)

(135) Nishitsuka, N.1, Takasaki, H.1, Kurokawa, H.1, Shibata, K.1, Asai, A.1

Intermittent burst and fractal structure of solar impulsive flar (poster)
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(136) Nagashima, K.1, Isobe, H.23, Yokoyama, T.23, Ishii, T. T.1, Okamoto, T. J.1, Shibata,
K.1

Triggering Mechanism for the Filament Eruption in the Most Flare-Productive Active
Region in Solar Cycle 23 (oral)

(137) Ueno, S.1, Shibata, K.1, Ishituska, J.K.52, Ishituka, M.52, Kimura, G.1, Nakatani, Y.1,
Kitai, R.1, Nagata, S.1, Otsuji, K.1

CHAIN-Project and Installation of the Flare Monitoring Telescope in Peru

The CAWSES workshop:
Comparative Study of Solar Flares and Magnetospheric Substorms as a Basis
of Space Weather Research (Fairbanks, Alaska) 3 u 18 v –20 v

(138) Shibata, K.1

Introduction to Solar Flares: Questions from Solar Physicist (oral)

(139) Oka, M.1

Particle Acceleration by Shocks (oral)

(140) Okamoto, T.J.1, and SOT team

Discovery of cool cloud-like structures in the corona with Hinode Solar Optical Telescope
(oral)
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