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� `�Ã�ÄX«�Å�Æ ¡�_`	¿�d�°,Ç�È1Éw��·�;¬£�¤�¥�°N=wÊ�Ë�«�Ì,Í%��<�¶�p,a�«�Ã,Ä��wÎ�ÏX«�Ð�Ñ
Ä:%('�»
	 �Ò »3Ñ,ÄR¨�Ì�Í ¤�¥� �¡�¨�W1I�=?Ó�Ô%´�@�AX«�Õ�Ö�×�Ø�Ù,/�¡�Ú,Û�Ä�Ü�«�Ý�Þ���ß�²H r¡
°��¬¢�£5¤�¥5¦
> � »E	���¨:À�Mk²´�X«�à%´�á,â�<�=rÎ�ÏX«�@�A�ãE�, SÉw��·�;�¥�� � ¨³W�²�äæå��,��wÖX·�ç,· | �,��è | ¨�Ì�Í ¤�¥� �¡&ã:l]¦�� � ¨�W�²y����è | <�
�é�ãEêU;3å�±�°,Ó ¢´�ë�ì�ã:l3°U=\{�·,í�ã�6�²Hº �E� Ò �ïî ¹�«Eð�ñE×�ò � ªDó³ô�¹%º ��� Ò �ïî ¹5«S7 �	���õ�°,Óv¢?;� �¡´%('­=wö�s,����/E×�÷,ø�/�°U2>¯v¤]·�;�²´ç�· | �w�� Nl�²� r¡ ¨	´Iµ£5¤8¥H¦U0�jï^ 9�<:=wÎ�ÏX«�ù�ú |,û�ü � �U� ¡þý,ÿ��¬»����%¨�W,² ��� `X«���±,���%('w=wý�ÿ��¬»�«�GJI��:;�a 7 � 	,8 � »5«�Ý,Þ��Eß�²�¥	��= � �,�E��
	��
N��� ¨�W�²��±����R¨��	§v¤�£�¤>¥�¦3e	�R¨�=� >«�����·�!	��´ � »
	��%���	����a�°,�,õX´F#æ�, l�²�¥	��¨�<�=��	±X«�Ý,Þ��EßU²� r¡�°
Óv¢�´ 
³��� ¼þã�6�²H r¡´%('­=��1� � ^ 9�ã �»,	���Ö � «����v�HQ�R�¨Nl�²]´�¹���±�/�«:2>¯ ��ß.¶�¥r .¡&°�¯	� 'y�o£ml�¦¸%¯�°�>���´ ¶>¥! �¹�� Ò »#"%$�&('�) �������k� »�	��	«�*�� ãUl�°�=r H«�Ì�ÍX¨W5¶�·�^	+�«�Õ-,o¤�¥��,������¡­=\s����wq/.�·,%��10�j"�32�4 ��� {-5�°,Q�RR¨�´.¶�¥ r¡ ×�=�6�7�T"ªk©	¹3ªX«�«�¬ ¡ Ú�Û�Ä,Ü�«�Ý,ÞU=�8�9��	±�/�«�2>¯%´U¹X£?lr£3l3Õ�Ö�ã

Õ:,(¤>¥E�� �°�Q�R�¡A´¥I £�¤>¥5¦¬ m�%¨�W(I<;�=
14
s���¨/ 8¹�� Ò »#">$#&�'	)�¨
@

�SÉr�X¥:?"ª �
��@�� T"ªU¨	A-B�R	C�D	���X´N¹�=�">$�E,å	F	G-�	� � »�	���«��� IHþ¦§�=E¨:J���«3�	�LK
ÓNM�#PO�Q�ãRM:²,0#S1H*�	T(Éw�LU�;%Vml�W
(X:Y )
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(2) �����������	��
 �
�������������������� S! �"�#�$&%('&)+*-,-.0/ S!1�24365!M87
4 9 S+:<;>= V@?BADCFE!VHG�W 1) firewallIKJ UL �"M#M$&%MN I

private LAN OQP V P!R W 2) S4TVUXW!Y[ZX\M] * (TREND MICRO^ S4T_UQW-`XW&a . ) bLcMdfehgMiQP4j�P+R(k 3) lMm Linux n4oMp = Y Gfq NIS/NFS r .s W ILt+u P@jMP+R�k 4) hida-dst bLv4m IHw@x P+y FMT z . aBr . ` ? Ph{ darkstar
I

| {Qj[P(R[k
1)
= 94}4{ :~M� 3� M"4#[$8% b6nMo4p 3 c&{ global IP address

I-�	� y #M$8%MN b gateway
? U . aI-� {(�4�M�M� ? 9�������{�}0j[P!R�k4� E@3@�8������� T�e����!�@��� q � ? y KUINS=�� ��{[��� | { C�E {�} q- �"@#�$�%[�M� m �Q �q global IP address �@¡�¢£P(¤¦¥ �

�X�!R0� ? yXjhR �@§@¨ b �©��ªX«!¬ \4­M® I DHCP
I-¯ m£P!{�°@± =�'�)�*+,6.X/�=²4³ q4� ¥ = P+R@} ? }�¥µ´�¶fb�·¹¸��!R0� ? yLº&¸ C y firewall

I�J {@{  @"@#�$�%@NI
private LAN O GDq � ?�? P¹jMPLRMk firewall m�n�o�p ? P({ 3M»�¼�½ Ih¾�¿ ? P+{¹yÀ4Á b(Â&�@} INTEL Celeron CPU

I m&} qBÃ4Ä b0Å+b I-Æ R =�Ç i£P!y »4¼4½[È@É4Ê bË�Ì©Í ¸ C Linux OS (Vine Linux 2.5) + iptables
�

firewall p�Î IhÏ�Ð P�j@P(RMk@Ñ �Ò .�? PH{ 3 y private LAN
N ��¸ CÓ3�Ô4Õ[�&Ö�E�qÓÔ4× (ssh, web Ø4Ù , Ú . UfÛ4Ü × �Ý

)
34ÞLß�à@Ô P+y+�4��¸ C�3 ssh, Ú . UfÛ@Ü × (firewall n4o4p@�<Ú . U¹r . ` ), ICMP¬�á )�* b�â�Ü¹ã[äfã q � ?�? P�jMP(R[k private address

? P+{ 3 192.168.0.0/255
I �

m£P+y 192.168.0.2-64
I

DHCP r . s W ��å4æ0G0q4� ¥ = P�j[P+R�k DNS/DHCP r . `? P+{ 3 y(ç�èf¸ CÓ �"�#�$X%@N b DNS r . ` ? P!{ � m©P!{¹}�R plasma
I m0}M{&}

j G k��Lb private LAN O ?�é@ê�= yLë�ì 5@í@í@î4ï�ð Ú�z<T(ñ � ®fa . (KUINS) b�òó&=�� �h{�y  �"@#4$�% b gateway
?

firewall b¹ô = IPsec U . a I g4i£P�j4P+R[kX� E3 Ð�õ 3� @"@#4$�% b LAN
3 cf{ KUINS-II b�ö = �÷��j G �8y(ø � e = KUINS-III b'©)�*(,6.Q/ � ¯ m �Q fq4� ¥ = � q(ê b�R A b�ù�ú �fG k	j!R  �"�#�$�% b�û0Ú(ü@®ý 3

hida.rigaku.kyoto-u.ac.jp
� PLRM��y8� E I hida.kyoto-u.ac.jp

=@þ�ÿ P({QÅ C ¥ �
¥ KUINS

=���� P�� A�CÓE j�P+R[k�jHR �4�@� g4i£P+R ��� s��	� Ò W ��
 (��
��	� )

ÅM�Lb private LAN b�� = i E y firewall
I ��� s��	� m8b Ô@× � Ô�q[� ¥ =��	��¼ P�j

P+R[k
2)
= 94}4{ : @"�#@$0%�� ÅMS8T U£W /

,�.�
 b��	�����+� = � q á . W�� ê�����C�E yDjhR �8�@�Q�� TH�+�M��� Õ¹=! ´�" ÍKE£qM� ¥ = �D�-{   R0� ? Å+��� y$#&% #M$0%Q?-é4êL=� 4"4#$�% b Windows n@o4p = c�d0e = S�T U£W(Y4Z�\4] * I g@i GDq � ?�? P�jMP6R�kD�Lb' y+r . ` IhJ {�{ 1 öXeM� É�Ê � Ë�Ì � TREND MICRO
^ S8T U£W+`�W�a . I�( ¼

P�jMP6R�k È�È W�) )�/ e =�*	q R A(� m	+ � bLÂf�M¸��!R-, .	* PC
=

Windows 2000

r . ` I ü�®MW *B. U�P+y@S¹TµU�W�`XWfa . b6r . `/.4m4n[o4p ? P@j[P!R�k  4"4#M$0%
LAN

N b Windows n4o4p 3¹G10 {DS�T>U�WH`�Wfa . b /!2 ü4ñ�® *�? Ph{@y�S¹T U�W[b
�	���&��}[¸�r . `�¸ CBÕ�ê�3 " Í-E	q4� ¥ = � ��j@P+R[k

3)
= 94}4{ :

l@m8b Linux n@o@p = Y	P!{ plasma
I r . ` ? P+y NIS/NFS r . s W ILt+u P�jMP6R[k

� E�=Q� �54 .76¹É@Ê � Ë@Ì&= � � y�4 .�6 b ¯	8 ½ Å 5� �7�9�: P�jMP6R[k
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4)
= 94}4{ :� C&7

FMT b(z��¹a�U&z . aÓr . ` ? Ph{�p4Î�Ph{   R hida-dst �&y�� . ûKz�THW / b��� ¸ C	� cf��

�K����� ? � �Vy(v@m I��4x P�j[P+R[kD� E�=�� �h{�y FMT bLz . a
r . ` ? P+{�b(p�Î I���� b�n4o@p darkstar

=����	Í�� j[P(R[k
ç : b�� = y���z . a ^ ��!&2L. �L.�6#"¦� ®fa MICROLINE 9500PS b�g�i È y%$& m ' SMART m@n4o@p8b Æ�( Ç i��*)�+8y%� . ûKz T+W / b%,�-@º@�f�÷��j4P(R[k

(. : )

(3) /103234��<� �	��
 � ���������������5 Ä
15
��� =6� �ÓR7#/% #�$&%L'�)+*�,h.f/�7��	8 n�o�p�9�:�b 1�2@3 ç�;�b Ô � ��G k

1.
Æ=< s z?>%@*A=BDC�b EGF s )¹* ü . r '�)�* (GbE) g@i
è �@� j � b%H�o � yLn4o@p�B0y 5 ��I = GbE

I g@i�P+{�}�j[P+R��fy6J ��� �43 ¤E C b ��2 I�K m GXq R A4= Æ R = Æ < s z�>�@ A�B I GbE
� 9M�ML�j4P(RMkX� E¹3 ys z�>%@ A�B =�3 j ? j4�!R�)8b ¬ \�­[®(�f� � yQj+R�y DST N=O£]8T U 
 W ��P ®�QR

(� : ��� )
�[5�S bLz . a I 5 ��I8b kipsui (r . `fn@o@p : GbE �*T ) C%U@Û GDqWV

´��f� q R A y�X�Y�e�¸&9%Z*[�e�\[g@i	P�jMP6R[k ��� b ¬ \4­M® (AMD Athlon CPU)

\ 32bit PCI `£W4b GbE
!�] û_^hia`fy%U�Û "cb�d ­fe#g ftp ^ � mih¹j*h6j[k&¤=k�lmDn

1 o 11MB k6p*qsr t�uveMU*w=x n�y `szWx 3 {*|_} ~_~��W����j���k�� 1 {*�_� (�
20MB/s) \����vz�hGj��������c��� d (��{ ) � (� 120MB/s) �f�����*� \#h��_g%�*}��D�
� �sz��_�*� n 1 � �?k�¡=¢ � 2000 £�¤?^�¥D¦�§=w#¨�©c�«ª#¬�~=~s���M�*jMj�­ n §�w
¨�©6®�¯?k%°�±Mg�²�³G����k��a´��fz�µ��
2. ¶=· Windows/Linux ¸º¹�£_»�k�¼�½ (kipsuf, winxp6)¾�¿ }*À 6 Á�kG¶_·%¸�¹�£%»*ÂÄÃ�½ÆÅ*z�Å«Ç%��È�É�À Windows Ê?ËcÌ ÍG�ÏÎ 3 Á n Linux

Ê�Ë#ÌDÍ��fÎ 2 Á n Windows ÐGÑºÍ 1 Á�xMµ��_Ê#Ë#Ì?Í��ÒÎG¸i¹_£_»6ÀcÓGÔs� GbE u�»Õ Ñ�rMÖ�Ñ ËcÂ«×=Ø�Ù
Ë (CSA) x_Ú ÛºÅ6Ç#�GÜ=x n%Ý�Þ Ü 32bit PCI ÙºË%Ú*Û=ßiàá�â�ã�ä ����Ü�xaµ��#å�Ôiæ«Ü���ç 2 Á�À�¶=è*²�é�êDÜ%ë*Ø_¸º¹�£�» (kipsuf, winxp6) �%Å��
GbE ì�íMx ä Ø
Å�����z�µ��
3.
¾ è�î�ï�ð?ñ*Ü�òá�=ÍGó�Ñ�Ìfô*õ¾ è*î*ï_ð x Ü*òÆ��Í�ó�Ñ#Ì ä Ø*�_öM¦=Ç�Ç*­�÷«¶aÇ���ô*õÆÂWî*ï*ðDñ�øºÅ���÷«ù_é*êú òû�=Í�ó�Ñ#Ì�£�»�üD»ºÍ�Â�ý*þºÅ z*ÅGÇ��

4. �6Ê?ÿ�������Ë��	�_Ü%ý�þ

�� ��
�� ú���� x#�«¼*½ºÅG÷_Î���u���ÑiÍ LAN È ú ý*þcµ��*à�� ú ý��ÆÂ��a�Æz�Å
Ç��a�6Êcÿ������_Ë����_Ü���� À��� �!�"M�
5. #%$'&ºË�(*)�¹�r�ÍÒÜ%¼�½

*� �+
,� ú-�%� x��/.D�_�*�0� ¸º¹*£�» ú ¼*½D÷Äý*��Â��a��z�Å�Ç��1�*�=À 
*� Ü�23 !�" �

(465 )
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(4) � �������	��
���
������
¬����#Á%x*À ÷ 2003

¿ }?Ü����������� ?Î"!$#MÖ�ÌcÍ%��Å���÷"%'&)( & Õ u-��*�+ ú à
�-,/. IT �������DÜ0�/ 21��W� �43�5�Â76/*ºÅ=z_Å�Ç��$8�9ûzÄx 
�� ����Á�Ü;:�Ñ��=<
Ë�>"?A@�,�B=x*À=÷DC�E�FHG�IaÜ .c©���JHKÆÂ)L �M>N?�Ü�O��*Ê=# Õ &P*�+_�HQ æ	Ô ��R
� ÷;Saæ ú 2002

¿ } ú ÀT>=?VU/W�X�Y�@�,/B*��¶�ý�SÄÔ?÷0>=?VZ�[/U�W \^]�_?Ü%Ê�# Õ
&a¡*¢��_ö�`aSfÔ2bHb�´��fz�µ��Då�Ü�Î"!�# Ö=ÌDÍ x*À�÷��c<��,�*�0��Ë����AdDÜ6¼*½ ú
à
� ÷ ��� ����Á�eTf 
�� ����Á_Ü IT ����ý�g�Âih�j�S�� ÷ 
�� ����Á%xTQ�æÒÔ �lkNmnpo ��Ì«�$��q*Ê�# Õ &"*�+�Âr&i( & Õ m�� ú X�Øcµ6�7sMxM÷

(1) t/u�vNw_Ü%²�x/y \zx*é�x�{ ú (cµ6�-���/x�,�.�|�± \ ü o}n Ñ_Ü$h�j
(2) &l( & Õ m���Ê?Ñ ÕD~/� ú à*�6ÈV�/���=�V����� �fÜ=÷càº���/�N���P�����6
V���
Ü0�/ 

(3) ���#Á�Ü������=��\���� ¿ ���?ü o�n ÑVd�Â�øºÅ��$���T��������x?ñ�Ü� c¡s�£¢sÂ
�;¤V¥�¦�X�Y
�?Ó Â��D� �¨§�Âr©-���%Å�����z�µ��
R�ª��ÆÂ��*ç�z�Å��=÷�å�Ü�Î2!�#*Ö*ÌcÍ«3H5 À 2003

¿ }aÜ������T���H �¬ (x�­H®�¯H°
¬ )
úT± ØºÅ��0²º³�÷aå6Ü03�5ÆÂi�� cµ�� ú ¬_Ç����´³�µ=���$¶�·�Â7¸ ��ý/g �f��� �c<

� �����_Ë����DÂ%÷ ��� ����Á�� 
*� ����Á ú 1 üû�=Í£¹´b_÷�¼=½Dµ �D§=�Pº#³P»_Å�Ç��
å�Ü ��Ë�����º*À ÷i¼Hv�½c©�Ü�¾À¿�Ó�Á«Å�Ü�Â�ÃNÄ�Ü�(�Å�ÆHÇ�KPÈHÉHÊ�º�ÈpË ÷r&i( & Õ
m��$º_Êr# Õ &cÊ�Ñ Õ Â�Ì/Í=Î0�DJ/ÏÐ6/ÑÐ���;Ò0Ó=Ô$*/+aÕlÖN×ÀØ)ÎcÙ)Ú/Û/ÜÐ�/Ý"È=Þß�à�á	â ³Aã�Æ�Ç�äÐå/æ;Ù)ç�×�èléPê�ë�ì�í�î�ïNð ß�ñ�ò�ó å$ô�õaöD÷aÙMø ßVù�úTûNü ÷ý ß Ó=þ=ÿiÆ��������HÌÐÍÀöi÷	��
�Ë���
aÕ����0î/ï;ð����������7ìÐí����;Ù ß Ø����
������� ��� ý ��!�!�è#"$�%��&rÕ#!$')(�*�+%��,�-.�Vè0/�1 Õ2
�35476�8Ðå9'�:VÎ�;

ì�í/î�ïNð#���#�<��î�ïNð0å ß�=?>A@ þ ß ��
rÕ�B�C�ÒED�,GF�H�B�I0���	J�ã���è�Û�K â
ÓML H�N�OPFGQPR	� ���;ÙS��

T F%H�B�IVU�W�XNè T î�ï=ð#�	�%���%Y�Z��[�#��Y 3 \Vø[]#^�_�`�a�b�c > è 4 \Vø[]

^�_�`�d�e�c > èPf[gVh�i�D2è�j[kVh�i�D2è l�m�n�o�D	32Þ ß /�1�Õ�è�Ô	R)p�q�r å ß /
1�s�b��#t´ê���è 
	3���ÖN×�����: uP;#v�X�Yrö ý ����ø âxw ø ß /�1�� ØlÞ�: ýzy è�{|A} ÿ�q#I�Ó"þ"ÿS~����9��ÙV���V�%���[�Vd�e��pØ ß � ���[�Vd�e ß0��� è������[� â����� /%1 =?>�@ þ������HÙS��D����%��� ß0��� ���lè)���G�z�� G�����?¡P� ß.¢�£ ê����
:Vu�;
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� X���è�� £ : å%� T B[C�� D%,<F�H�B�I ß�� ç��
	%������
G�)����'lç�� ¢�� �$:�u�;â��������
: IP (H.323) 768 kbpsâ���ú W�� : �Eq%R%N����}è MiniDin, S-Video, aux/doc cam, RCA/ ��� � , XGAâ���ú�! � : MiniDin, S-video, RCA/ ��� � , XGAâ�"�# W�� : $�q&% × 2 è RCA/ �'�(� (Aux) è RCA/ �'�'� (VCR)â�"�#�! � : RCA/ �(� � ( �Eq�R�)�þ�* L+) ) è RCA/ �'�'� (VCR)â ��CVþ�I<C�þ r : 30 ��CVþ�I /, (768kbps

à�á.-
)â q�R´ÿlþ/�'0lþ�H : LAN/ q�þPp.1.O�r (RJ-45)10/100Mbps è PC NTþ.2#H&3�O�r ( 4

q65�C0H LAN 7 )â �68<N9�6� : 1/4 : CCD è 10 ;&</þ�IHè>= ? +15
�

/−20
� è�@BA ±95

� \�CBD��2èE�F G
267
� è0j H�I úB� 470 J NTSCâ =.K'L { BGL : DES CNM }&O�P Q ��ä�R�S

(= F )

(5) TVUXWZYX[ 70 cm \^] _a`cbedgf�hVikjmlZncoqpkrZsXtXuZvmlZwXxXyzZ{ o^|~}
F0þ&3�HNÿ�O�r��B� ñHò�ó2ß \N�B�%
�Y OB� �����&� ý ÷������)çB��è G �B��� �2
 4ß � OB� �#W������B�/å�
9�z����:��Aç�;(�l÷���è OB��� �'� ý(� � � G � ���B�$u/���¢ � �����������$\�� ��
�8��'�<ua�+R �����'�.�	:���ç%;��  �Y´è�\�� ��
'D��'¡��

pNþ6¢&£�þ"ÿ��)ôB¤�^�¥ OB� ����¦B�9§©¨�ª�\N�B��« G � ¦B�BR�� �¬� �®­ G � ���B��u
� ¢ ¥¯� � ­�° \N�B��«�8%�B�$u.� ¢�± 4+² �´³ uP;�\N�B�B«�Y�µ��>¶�I�· | � � · | �

k¸�¹�D���8	3a§©¨(¹ ± �»º/¥ �B¼�½ �B¾'¿ 1:4320

¢»À �ÂÁNÃ�Ä/��¨ ° 17bit
�BÅ(Æ Ç ¶È ��ÉÊ�Ë¤&Ì(¹ G � ��Í�Î ³ ± �®ºa¥ Å/Æ�Ç ¶ È °�Ï Ð(Ñ/Ò9Ó ��Ô®�^ÕÂÖ × À´Ø �'Ù ÚÑ�ÛBÜ ³ Ã>ÄaÁ�ª�¥´·�ÝBÞ�ßk¸�¹ ± Ó ��³6à~á�â�ã.á+ä ² Ò �®Á�Ã>Ä/��¨ °&å ¸�¹ ¿�æBçèêé ³�ë Ö�Þ+ìqí�î °¯ï�ð ¥B£B¶.ñ�ò(ó�ôBõ�ö CW ¥ CCW ÷�ø'Õ
ù�ú¬Õüû ý¯Þ+þ�ÿ�¸>¹

² 1 �Bû&ò��Bý ³���� Ø�� °
	�� ¸�Á�Ã�Ä 	���Ñ�
�� Ã Ó Ô Å(Æ'Ç ¶ È ò���� Ø�� Ñ����
¨���������� À ÷�ò���� Ñ���� Ô À ð Á>Ã Ñ � �"!�Þ$#&%('/Ã Ó*),+ ú¬Õ àZá.-0/21 Þ
3465 � 	���Ñ�
�� 587:9 ó�;�<>=&ò Ø���?�@'¿ ��� ! Ó î Ñ(ÒZð Á8A´Î�Ä��"!¬Õ�ò�B�CBÙ
Ú�D ï¬ð ó�; <�= û�ý E F G ÿ�H � Ñ�I J Ã Ó ��Ô Ñ*K�L�Ó�ï íMD À ð Á 5�N Ä

(O P )

(6) QSRUTUVXW 70 cm Y[Z \:]_^_`ba�cedgfXhUikj 2 lnm_oUpgqsreYX]0tu jwvgxy�z ò|{~}������
�(ò
������� ��� ����D���� 7�� � Hα ��� 6302.5 Å � � 6301.5 Å

ò��&ò������ Ô��*� N�� �����&ò��¯Þ�� J 5�N ����Þ$ �D�ì�¡:� 7 ��¢ 5(N¤£ ����¥�ò ä¦ -�§ Ô 5"7
� �,¨�©�ò�ª�Þ$« ��¬ Ó �.Ô­D ï�ð¯® ���(ò ��° ��� Ñ´ÛBÜ � 58N Ñ � CCD±³² ã Þ�´�µ�Ô ¬ Ó,¶�· ä ¦ - § ò�¸�¹�D ï�ð � � ù&ò���� ò�º´ò¤����D�»¯Õ.! 7 ��¢ 5N>£�¼ �(����½ z ý ¾ N D CCD
±¿² ã ÔÁÀ æ�Â�Ã Þ"Ä�Å 5 ��Æ�ù/ò�� (Ca H,K � )

J ò¶�· ä ¦ -�§ Þ8Ç�È 5 ¢ 5|N�£ ���.ò � ù J ò ä ¦ -�§ Ô �|É ò 9 òaÞ J�Ê 5 ¢ 5�N ò
���¤� � Ë�ù�D�Ô
� 7��>Ì ! N|Í Î Ï ���># Ð�D>� � Ñ ì�¡ Ñ³¢ ¬ £

(Ò Ó )
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(7) �~Z u�� ]���� fshbi j��	��

��� u���� j����_^���� Yb] t u jUv x������ �! ò#" Ü Þ%$'&)(+* ���:��ò-, 1 §/. ¦ ���10 E�ª � � 1979
z D>G�2�3$! 74 L ��� �6587�9��+:�D<;*� 7�=�>	?A@+B 5(7 �³¢ ¬ £<C	D ñFEHG+I�ò#J�K&D ï ð �¤�

��� � CCD
±6²ML D ï � 7NCOD ñPE:''38! N �~� · �NQ�R PC DNS�T'3"! 7 �~¢ ¬VU �

CCD
±¿²1L U Ä Å�3�!'& ¢$������W�X �-Y[Z E § D>��µ�\,! 7 ��¢ 5�N>£ �6]M^<_ � ��

1996
z�` ¢��Na8b>!8c8��D#d 20

z �e] YfZ E § U {*}Ncg(<*<h����*�|D#S<i�3$! 7 �
¢ ¬ £ ��!�\ ¬Mj 7 ] Y�Z E §+k CHD8l E�' ¬ &nm�o kqp�r 15

z<s�t \vu�´Ow�¢#wyx £{z|{}8~ w ¢
� ~ �/&����f] Ce�el k%�<� ����� > &F�<�8� ¬ &n���)c Y+Z E § ]6�<���#�� Í · ]M� U<��� &g] k%� µ-&n�8� ¬ £� �Ow ~ � &y�8�V�q�#���f�#�v�f] Y�Z E �<�+�M�q� CoolScan ¡-¢ �6£ ��cM¤y]��8�V�
�<�  �s � Y[Z E	� 40 �#¥ k �8�<�N�N¦H&�¤H� Ue§1¨'© ¦gª<«�¬e]y­�® £ � 1920×2880¯ °g± E-cV²�¬ s 2000 dpi cf�f���N�N³'´�µ¶� 16 bit � C-D[l E���w ~ � © ¦·ª
¤<¤·�8¸y¹���ºH»vx<] U �8�N�6�8w·xV«<¬+�8¼6½	¾ Yf¿ ®FEfÀ��8¦%ª6Á
ÂÃ�#Ä�Å�� §y¨
¾ Y�¿ ®nÆ/� � � � �qÇ�È � YH¿ ®�ÆeÀ k ¼N½ ~ ��É �PÊ+Ë[� Ç ÌVU t�t » ~ w © � ©
¦gª<Íe¤·�8cgÎ[x � � Y[¿ ®FÆfÀ k Ï È �f¼#½-¾gx<Ð<]�Ñ�Ò6Ó[ÔV� k m r w © w·x#ª YfZ
Æ	�#���NÕ�Ö1¬��P×+�NØ�Ù |)Ú�ÛMÜ+} ¾1Ý Ì � ��Þvß ^�» ~ � © ¦gª-¤6]�Ñ�ÒVÓeÔ6�#�8c
¤1]�Ý Ìyà�á ]6â<ã k ÚfÛVÜåä c#Ý Ì �¶Ø�Ù k�æ ¿ ®FÆ8À+� Ï È ��¼V½ ~ ��É ¤�� ß � ç© ¦gª-¤ } �Oè ä c æ ¿ ®�Æ[À[é8¸1¹+�N²�ê�ë } © wyxNªì�í © ���8c 1991 î t'ï 1996 î © �8éMm�of��ðVñ+òHó�wyôMõ © »yxVö ��÷ � DVD �ø+ù w ~ � © ¦·ª<ú+ûf�-¤Vé#ö	ü ÷ Æ��'ë } x#ö �H÷<ý è ä è ÉPþ ��w ~ | ï%ÿ ¾<è��
�8ô8� � ³ � é�� r�� ô web �f���Hu<¦�¾·º	�Mé�

� ý��[ÿ ~ � ç1x � ��� � © ¦·ª

(� ) ��� æ�� ÆO�Mé8�+�V�%�����fé�����ª Ç�� é����fé� �! ß �f�V�v�qª (" ) 1989 î 3 #
12 ÂF��$�¬�ë } x#ÕHÖ à�á ¬fªN«�¬
%�éMâ�ã[����$�¬�w1x8Ý Ì (&('�)
*HÝ :UT) �vô<Í
é�ÝNé6Ø<Ù ß 2 +��[é Þ ´�µ-,�.+�0/�ë2143 � ¾vª5��6 ß −4.9 Å ô7"�6+� +0.8 Å é6Ø<Ù
��$�¬�ë81:9<;·é�ª

(=
>�ô�>
?[ô�@
A )
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(8) ���������
	���
���������� ��������������� ��!�"$#&% ��#('*),+-�.
S-RAMP /10<×321465�ö87 ÷19 7��NéyÁ6:*;=< 3�ô·ÕeÖ æ?>A@CB6D6E6F6G (FMT) HAIJ ë 1:9 þ È ì6K é ¢)��µL;Ã«<¬ ß6M?NPORQTS �UH0�WVeë�1(36X © ¦·ªNÍ�1 ï ée® 9 �	µ
¢{��µZY N �\[[®1�*]<´ ° º#Õ�Ö þ È ýC^ ,�¦H¾ ì_K ;vâ_` Éba © 143?X © ¦·ª
ú8c#ôN¤81 © H N FMT HdI J ë 1496ÕeÖ þ È ìRK é_Y=H ;fe N 0?g/»�9:;yé ý 27 hRij <·ô{ö/ü ÷ ÆlkR7N³?7nm,< © < 9#ª @ 76o[® S=pUNdq6r ë�1�98s1é_kR7�³_7utwvAxRy3z
éR{_7RkA|67�ü N @\}T~_�R� ¾AsW; N è ä ô1�R�=HHçU� �n� �89<ô S-RAMP Ñ[ÒMü Q }W�N\� X
3 ; CD-ROM éL�wHN×�2�4?5_�_� N��_� ë8143UX�� �n� (SPACE-W Database in

Japan (SPACEWDB-J-OB0045) ”Selected H-alpha Movies of Solar Prominence Eruptions

and Flares Observed with the Flare Monitoring Telescope at Hida Observatory” )

s1éHè �b� ì6K ö87 ÷T9 7 � ß ôd/6�1�féL4R56��+ � ôC���[ôC�6� þ È é=�6�*;��P�ds
; ýT�_� < 3?X�� �n�

@ 7?o8� S é��f �¡L7�¢?£ � ì6K éL¤_¥�ôVî
#�¦¨§ ï k67R©U7 ý j?ª H¬«U� �
­P®W¯ >�@CB6D?E_F_G I J?°6±W² |?7+ü
http://www.kwasan.kyoto-u.ac.jp/Hida/FMT/obs-report.htmlþ?³_´ K kR76©?7=t ² |?7+ü
http://www.kwasan.kyoto-u.ac.jp/Hida/FMT/Movie/file/main.html (µ_¶ )
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5 � � ��� � � ��
	�� 
����
�
��� v 780 ¦ (� 2 � 2 ��� ) � N����WN� "! «w� �$#&%�' ²"(R² ��� –

���*) ²$+-, v��c/.\��0Z� �u� 2003 �\v21�3  ² �54-687�0 %$9�: ²/;�<"=�> 7 �2? 3  v 8 � 27 ¦= %@' ²�(d² �A� ²CB2DAE�F
25.1 G =H> 7 � B2DAE # 24 GJILK-MP� �AN ² 1�3  F 15–16���54-6�0Z� �/#O% B�D�E # 25 GPI@K5Ml�QK�1�3  F �LR = �T�8S�T�U ²WV�X*Y/Z 4\[0 % 183  ²�]/F �8�8^8_ # �8�8`Oa 421l«Jbdc¬«-egf ²A= % �8� ² ^8h � ² 98: 4Wi >j-k elfgm 2003 � ² 9�: ;�<3² ��n ­P®Co-p�q (

��� §srutA7 ­�® ² o�p�q % Ls)
F

230o
–270

o = % �A�A^�h � ²�vuw�=H> 7$m$x F 1Hy{zH|*}�~ (Syrtis Major)
�A� ²/��� I��> j�k elfgm UA� F2� 4��*� j-kAj��W�*� (l� 42�8� > 7/� = fgm U8� F2�8�\� }�z��u�I/�$�"7O�l� = %@�8�A� I�N > j"�8  =�¡J¢ ��£ �5¤ = fgm �8� FW¥8�\� }�z��g�5IW�$�7O�l� = fgm k ! RJ� U8# ^ = fgm/¦8§"�W1JyQzH|�}�~ F �¨��©lª�«A« � [¬0�� U8� 42­kC®�¯A° I > 7$± k$² �"= f@m"³C�/´Aµ (¶8µ ) ��· ¢ k £C³-¸ FH¹8ºC»5¹ %�U �/¼A½-4�6¢ · ¢ kW¾s¿�° � ² �"F ^�_�À = f@m^-_�À �21
Á"Â F*v/Ã 4 ? 1¨4-� ¢ £{Ä&Å8R j-k eCf #O%�' � ($Æ � ^�_ �-` F8Ç�È> 72É (

_ É )
=8Ê Å8R j�k elf8� = % ^-_�À I D 3 ¡J¢ ³H£ F-= Á5euËAÌ�m�Í w 4��Î0eCf¬£ _ É FAÏ bÐ��0 % _�À # tAM j Á5elfgm ' � ( 4 F f = 4 _�À �WÑ�Ò (Ó-Ô )

#�Õ
e8� j�k egfgm 2003 �&� ^8_�À �$1¬Á�Â F2Ö ��£ �$�J�5¤ = % 6 � 8 × (Ls=200

o
) � o_�À �WØ F ^8Ù 60

o =�> 7 ( x ?�Ú�Û ) m _�À F �2�*� n ¿CÜ 4�Ó8Ô > j-k Á-euf #O% w�/Ó h 4WÝÞ0Qeuf�£ %l' �$Ø F$ß8à8á � ° £Q�â0Qeuf > % e�7-© n � _�ã"ä r ! R j Á�efgmOx8� Ú [å0 2
Û�æ �W� F Ls=245

o �H�/� = f�m _-À � ß�à-á � ° # Å ä 0�eCf@m 3Û�æ �/� F Ls=260
o �O�l� = f@m _8À F Â¨rQ42Ò¬ÂHbç��0�e > 7 #¨% ¿Q° 42è
� j�k efgm > ä > % Ö �
[é0 _�À �WÓ�Ô F�ê R % ´ q 300

o�ë� � _�À �2Ø F ^�Ù � 78
o =�>

7�m Ö � = fP£C³/�W½ì0í� _�À F ^�Ù � 85
o e = Ó�Ô > j�k eCfgmx�� � 48�*�L7 U8� �/�\I$tuî¨ïHegf�£ % ¥A�\� }ðz��g�5I ä ��7 �8� �C�-4J� UA� £�O¤ ± k2² � # k b�� ä 6 ¢ �84�ñ ! Á5elfgm8ò54A1\y�z�|¬}u~¬£ ' � ^5ä r{ó (

Ú
) ô�Cõ ¢Qö ­ kC÷ (Mare Tyrrhenum)

F2ø8ù-= Á�elfgm/N8ú FW¥8�P� }�z��u�5I ä �-7/� =F o _�À-û�ü � ��ý � ² �5F8ø�ù¨= Á/� k � = f #*%$þ ë- =-F 1\yLz\|¬}u~��Oÿl1
Á� ² � # t�M j Á-elfgm�³$�����\I��gz\����� ¹ �
	�� (blue clearing) £�
$Ì = k elfgm
��z\����� ¹ ��	��A���¬Â (¼��P£�����	�� º ~�� )

F���� 4�[P0 ."��0 % � h�! � vCw –"�# 4 þ 48� ¢ £CÁ #�? �$�âb � ¢ c a 4�6â0Ðeufgm&eg7 V�% (&(' –)�* –+ ! ����f ¯ )# ÒsÂ k�� ÿ,��	�� º ~�� #.- bÐ� ¢ c a # 6�0�eCf@m 1982 /O� þ F )0* � h.! � ".#
(Ls=102

o
) 4,1¨³é0 %lþ ë�2 (

V�% ¯
α
o

3
o û(3

) 4�1$� ¢ 1�yQzH|\}�~�� ¹�ºl»¨¹ 4� f ¢�%-� Ü · ¢ Â ( ��	4� º ~5� )
F

0.85
=�> 7�m 2003 / 8 6 21 × (Ls=245

o %
α=8o

) �(��	4� º ~7� F 0.92
=\> 7�m
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)�*¨�/É F$¥8�P� }�zå�u�A�$� = æ���� euf@m/1HyQzJ|J}�~ + ` F É #���� > «Of k £³�¸ = fgmlÉ F 1JyQzH|J}@~5[P0Ð� ' �W¼8½¨��· ¢ k + � = [
0	� � 4 ��� f ¢ c a 4-60Qelf ä r % ��z������ ¹ ��	���� �¬Â�4J�LÉ # ��
 > egfgm/1JyÐzH|�}�~5I���
�� Ù o÷ F � h.! � vCw ä r�� # 4 ä � j (Ls=60
o

–140
o

) É ÷ = £J0�� ä RPelfgm ' �$Ó\³�$É ÷ F�� eP0LeCf #O% 2003 /&� 9�: =�F ' �$§�� # e��&t2M j�k e > 7�m ÷�� � °��F � bÐ��0 % 1
ÁC� � ã £ > j x24 F tAM j�k elfgm � _ + ` (! ) 4 F _ É�" = Á j5kelfgm 8 6 12 ×�£ 9 6 14 ×ç4 1W� ¢ � _ É5�WØ F � Ù 40
o$#

11 6 1 × =�F � Ù 30
o => 72muÓ�% F 1\ÁHb ��& > 7H[(' 45tWMJegf)" #)* R F #,+8` � � _ É F � Ù o µ�4 -/.0 f)1�2�"435.QeCfA��6 #�* ��7�8�6:9(;<' m

x : 2003 /-� )�*8m UA�>= Ú [:. # June 8, 19:18UT (Central Meridian CM=279, Ls=200);

Aug. 21, 17:41UT (CM=290, Ls=245); Sep.14, 7:05UT (CM=282, Ls=260); Nov.1,

13:12UT (CM=288, Ls=290).
�8� =

June 8, 19:21UT; Aug.21, 17:44UT; Sep14, 7:22UT;

Nov.1, 13:31UT. (? 1, 2, 4
Û

: @�A�B�CED 65 cm F�G ���-� . ? 3
Û

:
¹ �IH�J�K�L 61

inch M�N ����� )

(
��O P�Q R

)
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2003 ���������	��
��
����� �������������������� �!
"�#%$'&

2 (*),+.-0/2143*5,68749;:=<?>2@BADCFE (G $IHKJML,N8O4P,Q 687D9*:=<R>;@
A4CSEUT*VXW,Y Q,Z,[,\ ) ]_^.`?aKbdcfe,g�/fC,h.ifj2k�a & 2003 l=) P,Q,m,n,o ]29,:p b.cfq,r's=) Jdtvu8wBxzy c2{_|F}f~ y cf�8CF� $�� )_�,� o (2002 l 10 W 18 ��k�a
2003 l 8 W 31 � ) ]*�?/0C,h8i_j0]*� u a�b=c 3,515 �8)0eXg��d����{2�'� $ Ls = 83◦–

252◦ ]2�F�;�F� (Ls

$2P,�,�.�D�,�.&
Ls = 0◦

$2� �,�*�,� & Ls = 90◦

$_� �,�,�;� ) {d 
) oS¡ ]*9X: p b.c0¢=£2rXs $2¤X¥ )_¦ H ������{

1. 2 (*)2§X¨F©*£�ªd«�@v«�@KC'¬_­ & Ls = 214◦

t
Ls = 231◦ ]*9': p bdc*{

2. 1 (�®M)�ªd«�@�«�@�C'¬,)0¯'�=] &'°²± «´³X¨'­ µ·¶S¸,¹fr's'­X9X: p b=c*{R 4b$ ªd«�@v«�@KCX¬,)0�XºXrXs��d�R�U»X¼X½'­=�R��{
3. j¿¾�C²ERÀÁ/RÀ�Â2Ã´rXsX­X9,: p bdc*{0|²};)8 f)_rXs $�& ¨,ÄXÅ8)fÆ'Ç,Èd].É;�
�UÆXÊS©´ËX½�]�ÌX��ÍXÎXÏ8),c u ����Ð�Ñ t�Ò.Ó aMbz� (

¥²Ô
) {

4. ÕXÖX×X­XØXÙ8�²�UÚ & Õ,�X�8)_�X�;Û=] $ Õ,Ö'×FÜ´Ýd]2ÞXÝ'­8ß�aMb�c*{ J c &´àá Ý=]*âXã'­;äXåX9': p b=c2{
5. ÕXÖXæ $ Ls = 185◦(5 WSç´è )

J �*9X: p b=c*{
6.
� ÖXæ $ Ls = 180◦

J �*9': p b'£,k y c*{
7. é'ê�ëXìSífæXî $ 5 WSç´è J �;9X: p b8c*{;ï'ð o ] $d& G � 170◦–200◦ )_ñ�òd]æ8)Xóõô÷ö=£'øfÝ'�'­²ßRaMbdc*{

 Db�aB)0r's'ù'ú $ Publications of Astronomical Society of Japan û=];ü'ý p b��vþ'ÿ�d�R� (Nakakushi et al., 2003 Mars Report from Cooperative Observation Networks., I.

Pre-Opposition, in press) {

Ô
: 2003 l 8 W 21 �%]29X: p b.cXj¿¾�C²E�ÀB/�ÀÁÂ0ÃfrXs=)��d{������ (� ) �=ßRaMb?�Þ��	��
'­����,g (��
 ) �������d�����Á{���� LXN²O 65cm �������	��]	�����d{

( ç� "!�# $ )

14



������������	�
��
(SMART) ��
������ ���������

Ô
1: ���.)Xç*) ��� L,N8O ) �.��������� �����

� � LdNRO ]��! p bFc �R�"�!��!� ��� � (Solar Magnetic Activity

Research Telescope: SMART: «;10C
@ )
$.Ô

1 )$#&%.)SÌSÑ%] 2 W8)'���o � �( *),+&- H ]!. � ���X  t ­
� �F� � J�/ cX{10S) J�J � / ø324 ]�5 p b8cFç*� & � � �76dT�V78
Å&9�<´¾;:!<'=?Ü_Ý�)1>!?�@'«&A.¬
£B+ wDC ÿ8]&. � p `?�,  tv$�E7F
]"G / ø�H&I'� / cf­7J 1 l w ¦ / cK,LNM1O A�«�@QP�R!S,çf��J 
UT £VR
ÿ tXW!Y*Z ?7[ w4� ��� � p b J�/
c_{ SMART S�®K©V\�J^]_Ta`�b t ¨�X] t�y � W �dc1e'£ �=� S �"�²wXf/ ôg?7h��2  t �d�B{ � S,c u ]�\�J�.�ji ÅX]lk y �&mjn��Xo"p'q"r"s"tu7v q�w1x�y&J{z7|(}1~!S��"�1� �"��"� S�� Z;�N�l�1���1� z*|'�*������"�$�1� S(� Z����"��� P$R*� ���"��7���d� �(� ��S�¡�¢ SMART

� \�J
��S ��£N¤�¥§¦V¨"©«ª S1¬7­ � ¤_®�*¯�¨ � �(�

(1) °�±&² �1³&´ (µ&² 16m) �1°&±&¶ · 40µ ¸&¹ (º�» 10m
�

)

(2) ¼�²&~ �j½&¾&¿ ¨$À&Á��&�Â�'¦lÃ |lÄ�Å�Æ
(3) Ç�È&É �j½&¾,Ê�Ë�Ì3ÍÏÎN¤UÐ�Ñ�ÒBÓVÔVÕ
(4) Ç�È&ÉÏÖ �"×lØ��&�*�Ù¦�¯§ÚgÛ&Ü x&Ý&Þ (ß&à 25 x ±5 x )

(5) áãâXäæåÏç{è3é Ñ1�,� �ëê�ì Ó$Ë �"í&î*y1ï �&ð&ñ ÅVÆ
(6) Ç�È&É �jÛ*òæ®jó��1ô�õ&ö&÷�ø&ù : 2 ú û'á;âdä�ü � ê&ì Ó$Ë �"í&î*yþýVÿ
(7) â ä 50mm (

����� á ) Lyot åÏç{è3éDû����
(8)25cm

©�� t&Ç�È�É : í�	 � � 2 
��þû �&��
�� y����þû õ�� w&x��l²
(9) áãâXä_é Ë���ÒVÕ å��������! �"�å çaè�éDû����
(10)

� á$#�%�& 4096×4096 y Ã$��'$� »Ïû USB2
��Ñ é�ÿ)( �+*Ï¨ ¡ CCD ,�-'� �.�*

�Ïû$/ Ñ10 y$2 2003 3Ïû 8 4 6 5 �6
��;®(� ¡"z�|87&~Ïû Hα 9 �;:;¦�¯!¨ � �(�6<=?>!Ô�ÎA@�B$�$C1¨�¯8
6�_® � ¡�DDû�y!� � Ã;E!� zÏ|�7�~ Hα 9 �V¦(¯ 2 Ã+�6�6�6F6G
ûIH�J�K6LNM ��O��,¦j¯&¨Ù� � � � K ò � � �(�7� � � y Ã�P�Q6R6S�T û Ð�Ñ�Ò�ÓlÔ z |
Ç&È�É �;* ¨ ¡ Ã8F K�L�M Hα U�V �U��W�¯&Ã8XZY ¤"¥�¦�¨\[�] � ¤Ù® �7¯_^ � ¦ ¡ � Ã� ûI`�~!y Ã�F K6L6M*û8a6b �V¦j¯\
6��ö�÷ ûIc6d � ¿7¨ ¡�¢ ��Ã & Y ûl~fe ¨V��� û [
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�
2(� ): SMART y ô&õ�® � ¡Vz�|I7�~ Hα 9 (2003 3 8 4 6 5 
�� )

�
3(� ):

�
2 û\7

~�9 û��&¹ û�� Û�ö&÷æ��� á ¦ ¡�DVû
� @�B7�
	,¦(¯ ^ ¡�û�D�� O y ¦ ¡"� � û�¡�
 � � z |�7�~ ��¨ v D F K6L6M�y ô�õ y ^� Ç�È&É��&û ����� � � Ç ®j��¯ ^ ¡����&y7� � Ã�� � ®D��O&�_¦ ¡ ����� � �(�
�lûVzB|�7�~697û\K6L6M ����� � � ¡&¢ �!Ã ��¹7û�� Û&ö�÷�� � ��� á ¦ ¡�D�û � � 3��:_¦ � �j�� 6b�!�"7û$# ¨ �6� �&% W ¡��Ï���7�"û�' �B� }þ�( ¨$)�*7¤$+�,�- � K6L® �7¯1]&��¯�¨�� û �/. ª10 �d� �j��

4
� 2 Ã 2003 3 10 4�2 ò43 11 4 ��ò � ¯"© ª û�# ¨ å Ó65��+[�7;®�8 ¡&� Û!ö&÷�:9<;(=�> 7�?þû Hα

�A@UÍ Î è1�6� � � :_¦(¯&¨ � �D�7�lû �U£a� SMART 2 Fþ¨ H�J
K6L6M�B ¨DC D =�> 7�? � ô�õ B ^ � � ò43 Ã µ�E�F � � ¨ ¡ =�>(G ? �"���,� 7 ¯ û��Û�ö�÷Ù�V� û�H 7�òI3 ÃKJ û [6L�M�NÙ�PO6*�Q&RTS_¦j¯�U�V �/W$�/X �TY MZX ¤ �^� �"û
B Ã å Ó�5�¤�[ û�\ [���� û [67 - ,�]6^ Ò*�P_T` ��WX²�B$á ^�¤&a�bÙ�Pc ¡ �/X Q�¤ �� �(�

�
4: 2003 3 10 4 30 5�û =<> 7D?�9*� (� ): Hα d�9*� (� ):

@æÍÏÎ è?��� � �
( �e fDg h )
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15 <>=�?�@BA :C; 17 <�=�D�EGFIHKJ�LMFNAPORQ�SUT�V�W�X�OZY�[�S�\�]U^�_�`"ab�cId ?�@eAUfhgjilk3mon�p>q3isrltvuCSMH N. O. Weiss w�xyA M. R. Proctor w�xyAzi|{} uNSyH D. Hughes wUx�~N��`�a bUc������v�U�����
Q�`"a b�c�� A X ������SyA��C������SMHh��� �h���Nd ? �����C��������� ���yHK���  A��y¡�¢�£zg>{¥¤U¦yHK§C¨ dN©/��ª"«v¬ k � A����MHU­¥®�FNHK¯C° ��±�²�³I� ~GA�´�®
FIH�µCH � ¤yHK¶��"· ª¸«¹¬ k"ElF dIº>�C� Av¤�» d½¼y� 3 ¾�¿���¯�À��/ÁzÂ�ÃUÄv{�ÁÆÅ
pvÇ�È d ?�@eAs­¥´yHKÉ�ÊCË�Ì �GÍ%ÎÐÏ � d ? ��� A�Ñ�Ò"·¥Ó�Ç �GÔ�Õ×ÖM� ? Î �GØ �CÙ
H½F ©��G�KÚjÛÐÜ ?|Ý Weiss w�x3~ÐHNÞ�£Æ{ ª>� Asµsß>àNß�APOáQ Ü ?lÝNâ"ãhFIAv�����
¯�À���]�SMH ���Id µ�Hhä�å � ~�æ � @çA�è�~ d �>é�ê�ë ² H ��� �ì` d½í�î ÁÆÂGÃ�Äï{
Á�ÅÐpKHKð�ñ �¥��ÕG�hò�óõô @çöUß �sÏ � d ? �Ð� A�÷��Cø�ù ��úMº¥ûUü H¹��¯�À��C]�S
·hýNþN¤�¦"H bNcP� kU{ïÿÆ{��Up � Ãh{�� � Ì �I� 3 ¾I¿����	��
IÇ ����
 Ø �>Ï � d
? �������C���¥� ÞG£Æ{ ª F ©��Ð� Q�`¸a b�c F � A�÷���ø������yH���ùCÇ�È��ì���¸­¥®
FMH½¯N° �N± H���f���� ²N³P����� ��Ø � � ª � }"!�# { � î ��f�� Â�r	$skCH Í"���%'& �ÐØ � â�ãUÞG£Æ{ ª �lA¥»'(yHh���MF*)�+�èÐß �U��� ´U®IF�H�,IÄ.- AIt�/×r10 �U±2 Hs�N�   As�y¡N¢�£PgN{¹ýNþ 2 H*3 ª�� }4!1# { � î H 3 ¾U¿�Þ « {�5U£6��71iGp½Þ|A
�yf8�3Â½r8$¥khF���9 ©�� »�: �<;�=M���¥� OZQ�HNÞ�£/{ ª�> \�]¸Ø �½Ï � FIA<?"@>A<AB A Ü ? Ý6C8DFEHG dIÜ	Iz� �y¡�¢�£/g�{výNþ�¤>¦ �C± H ²C³ H¹Ñ�Ò"·ïÇ�J �K�����hÏ ��ML ·z�h� �N�����

N'O ¯N°��8� « �s¯N°yHs¯�P i��¹¢Q$hÁzÅ�psH 3 ¾N¿ÆÁzÂ¥ÃNÄ¥{MÁ�Å�p�R'S
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� � ~�A����¸A����yA Weiss A	��
>A��U® � � � ~�A�
��CA����yA Weiss A	��� �

2006 < Ô3Õ O = H Solar-B � B H.)�+ d ?�@eA½¯�P��IÀ"A N�O ¯N°�A"� « ������Ah¯
P�i �¥¢ $sÁ"Ålp����hH b�c'> u �/ó �>� Ø � �ìJ���èÐß �H> A¥µ�H ; S � � u d Ø �v��Cd/Ù A�! Ï H��¹å d/Ï ß�~GHs��¯UÀU��"�� d�º>�N��#�$ · d>b�c Ø � H >�#�% F ©����Ï H�? Î �'&�( �*)�+ � � a) ? @ N�O ¯U°�� ¯'P��NÀ¸A	� d ÿ�{�,N{�-�.ULUù d ?�@ NO � ºUºU©�� ¯�/�0 �1�IÀ"HsÉIÊNËIÌ"A�èy~ d A N�O ¯I° ��� « �>¯N°"H4�>F32 Ïy� ¯
P%i �h¢M$½Á/ÅvpsA b) ? @",IÄ�-%m � « ��4�5�6�7 dyÜ*IP� ¯�P i��¹¢M$½ÁzÅ�p>A�8CÝ
Solar-B � B d ?P@ )�+PèGß � ��J���èÐß � i��¹¢Q$hÁ�Å�p d � Ù � Î ÀIß ò�9�: �yH X

��A�;�<U´N��=U=�>�?"HhêNë"A c) @�A¸H'BNÓ�"'� > ¤Iß � C�D EKGyHs�N¯NÀN�U]IS 2 dºC�U�½bUc��<�����N�Æ���
6 C d Weiss wUx >3D Oï�¥AE!�F 2 < �½H OZâ¸Hh`"a b�c�dMº½�N�'G�H ·'��I�JyA Ô�Õ

Ò ��KM� � �s�UÏ ß d Ò ��KC� 6 C 11 O d'L uNFIA ”Study of Nonlinear Magneto-Plasma

Dynamics in the Sun, stars, and Accretion Disks” � �jÎ b½c X ��MON � � (P	��Q : Weiss,

��
�RS
���R1�	�TRS�C®TRO�U�TRS���TR V � )
�

7 C d �>®TR 8 C dC� �	�TR 9 C3W dC� �X
�R
11 C dU��Y ¿ZR�[�\ 2 C d ��] > µ>ßCàNß3^Nâ`_�R�a�b ÔjÕ Ò KNÜZc Ý�I�Jed*fhgUi	j

(��
�k�l�R�����m�n o )
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�������������
	
�
�������
�������������! �"�#�$�%�&�' d)(�* ��+!, _.-0/21�35476�8�479�: d "�;

_ i=<?>=@BA�C�D�E?4=F0G d*fIHKJ cMLON�P0� d.Q�R�-�>TS
UOjKV�4 P0�IW /
1)
���7X0Y�Z�[ 4]\?^I_MJa`cb0d0ecf0g�4=h�b N F0G�a�b ��W /=i  BjZcak C $ F�G�5j >0-�<0@BA�C�D0E�l�m0n5^�_TJ j

2)
�� �"0#�$�%0&0'?W /?o �?p0q�r�sct l c > �0�0� ^!u0v�C�D0E ��w UxJ2<�>7@TA

C�D�Eedzy�{}|~-=� Z U�J!��4�^�_MJ j �
���B�7���?�
�����cW /7��4 s�tc�=� g*i���4
^I_���/=1�� N l��ed]_7��J�Vx��l�^T�cJ j

3)
�����B�7�������0���?� 4 +�,cW /
���?4 &�' ( � r!����r���� /�<�C�D0E��?��� q�.� i  0&0' /7<0C��0C $��5N�� )

�T� ��/]�0�B  N <�C�D0E�¡ ��¢ l0£¥¤¦85/ �B��X�Y§0¨ l0© �!ª Q�«z8¬J j
4) ­0® �0�0� 4]¯0° d XI± |�-�/71�² (<x³0A�C0D0E�/En�´0µ ) 4=<�@BA�C0D�E �0 0¶k <�C��0C $ ¡ ��¢ l�·�£I^T�
/ Solar-B �¹¸ "   �!�B��X�Y�§0¨ 4El0� d�_7��J�VB�Ol
^T�IJ j
�2> L ° ± ¤�º�n N �74
�¹»5H0-�>TS
U*jKV�V�^ W / ���0�B�]�������0�0�5�cj >�-c/

FcG¬«
8
J ,I¼�$ l � 4!½�¾c6¬«)8?-I>TJ ± 4�Gc{�¿�� ��À >�-!Á�Â¬|IS�UUj�G�{cÃ�ÄW / �=�?Å=��Æ?��� ( Ç p��7È¬É.Ê!Æ5��� ) d~Ë�>xS0|Ei3j!ÌxÍ �cW / ,�¼�Î ��4�6c8 dÏ0Ð ^�Ñ�|Uix��4�Ò]³0A�Ó �!Ô5Õ -=Ñ0Ö}|�-0>MS
UOjxV.8 � �×/ (1) 1�354=6�8 W /�Ø 10

cm ½�¾54�1}�0«2^I_Tg2-c/2Ù � 60 cm Ò 12× 12 ½�¾54]Ú�Û � ÒzË?>]8�Ü �BÝ / (2) S*i�/
1�3?476�8 W / 20 Þ0ßáà (50 Hz) ½�¾?4�³�A�Û�âTÒ�|~-�>MJ.4!^0/ �� �"�;�W �=8!ã�®?4
<?>7ä Î�å ^�æ L V��çl�m!nI^�_BJ5�a> L V��¹lcè ± ��S�|Ui�j~Ø 1000

���
���
/à?4�<éMê�ë � Ò~Ë�>�8�Üìß
í �î¢�p������c �"c; UxJ�VM��l�ï�CcÚ�E?^c_KJ��)> L ¿���Ò~£

S�| i	j

(ð0ñ ò�ó0ô o )
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������������	�
��
��� ��������� �����
��� ¾�4 ��� Á�Â �5j >0-T��� Õ S�|�� ����/ 2002

� ¾ �"!�#%$%&('=�*)�+ «z8,� �� d�e X�Y������ (SMART) 4�-K�zº�n N .*/ 4�0 À ^0_MJ~/ �21 � ¢ � r!�
�2r?���.�� Jz<�3�¾ 4 <�C0D0E5^�4 �B�65 ��4�798 � � d0eB� É;: 4=·0£�4*�0R � /=< wIW>+0P /?*@*ACB ^ DFE N=G*H Ò�I ¤7|~- J
S�|K�>L��*M � N*O |K�5o ��Æ0� l5/ �
LQP L eSR �� 4�½�¾�4>3c¾}ÒUT À 4 ± Ò ;WV5�*X%Y UMJ6�cRc/�< w?W o ��Æc�WZ 4>[%\cl%]C^`_0U
[aEz4 b�c}Òed�º � �gf É 8 /7G0{}|�h2ic-�>TJkjI^5UULl H]Ü�/�� r����2r?�!� 4=m�n*\5^�_TJko $ D�p &�' \ ( q6r�s Î�t*u �vo $*uI± ¤ O
J ) ^"w*]
| L Jkb�c�4]nCx}�]|~- W /�0�yB �z"{%�}|cS
UK��1
S ± z�ã0Ì�4 3 °�l�»IH
¤�8
S~UKL

1.
Î�t%u 4 |0¸�c,}�~ V {��

2.
Î�t%u } |0¸�c,}�~���0��

3.
Î�t%u }2q�r���¾`} ~ V�� �

1 z`���U�*�W�6�*�*�Wz`��i��k|��*c�}��*�C�>�>�`}�� ����� } ~ V*� �"�C�6�*�*���
}=�*�`zg *�;|%�*c`}���¡�¢S£2�>¤Cx�z��¦¥¨§U©,��� 2 z2�,�U�S�"ª t*u }�«�¬W­%®g�k¯° } ±*²C³�´k�2¯ ° u¶µ }=·�¸*¹%º*»`}2³`´¨¢%¤Cx z%�¼¥;§6©U½g¾�¿kÀ2� 3 À`Á>Â��S�"ªÃ*ÄÆÅ=Ç6È ¾eÉ9�eÊ�Ë,ÌKËK�%|*Í Å¨Î�Ï6Ð �eÑ`Ò%Ó�ËSÔ*Õ�Ö*�>�%º*×SØ��;Ù*Ú*Û µ ­WÕ�ÜÝ*Ä À �,©C�;ª Ã*Ä Õ Þ*Í*���*ß*à�¢*¤CáÆâk�gã��(äW§U©K½CåUæF¿�Õ�çWè%�%éCêìë=íkî�ï
Õ µ �6ð 6 ñW�aï�ò*ó�ô Å�õ�ö �K��Âg§U©�¢C� ÷ æ"ø*ù`­*�%�C§¨ú"ó*ô Åeû2ü �ký�¢Sþÿã
��Â¶§6©U½����W�W����ä���ä;Ö	�2� � �9Å�
�� �U���%å æ�¿¨Õ�
�� ���ÆÅ�� ¿�� ö ¥ ��
��� �gÅ���� ­(ä*�* �� ��������� Å��2Ï! � ö ¥ì�K����"$#&%�'`Õ)(�Õ¶ *� ��+�,WÀ �
�K�*-�.	/��	0*Ö%� Å ï ò��`À��	12­9äW�S 2� �43�5����76�§K©K½

8 %�.�/*Ù*Ú*ÛW­ 2003 9 10 :�;�<`Õ���=�9*��>�?2Õ�@*ý�A Å�BDCKÝ�E�F �$G9ëIH�â ��J
�DK�.	/��DL	Gÿë�H

('�M N O )
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�
CCD ����� ���������������

"*# .	/���¡%Ù%Ú�Û (Solar Magnetic Activity Research Telescope:SMART) Õ CCD � ´KÀ"!$#&%(')�%¡)*(+ â Ý E %-,�í-.0/ . /CÕ2143)57698:5=º%×WØ(;W� Å �)*¶©(� ö< À)# (1) "$# 8 % Å �>=(Ë*©¶�@? � M (2000′′) # (2) Ù*Ú*Û�ACB (φ20∼25cm) Õ�º*×*Ø Å
��DC©:E ö < ÕF8-5HGÿÒ�HJI�ÒLK (0.4′′/pixel) (3) 1�M(N(O Î,Ï7 QP (32MB

Å
5s R�� ) #

â;Â � 3 Á>Õ&SUT � Ø%¢UVUW�¾eæXE;½ � M âvº*×*Ø Å �UD,©�E ö < ÀU!)#�?XY�Z Ë�GÿëU.
Õ CCD Õ&[���#\1�M�NUO ÈU] À�! È�]_^ Ò`ÌKË�Y�ê6Ë(`SÕ >(a*�%¢$#>÷"æ2b2æLc�V âCd
E�½�å�Õ ö < À)#\%U'*Ù*Ú*Û��WÀU!fehg�i ­FjUkUl*Øfd4>�?`Õ CCD é�ë H ­%®mE Kodakn

KAF-16801E(NS«�o :4096× 4096)
Å>pUq�P # >	? 60MB/s Õ&M�r Å>s Á USB2.0

Å ùt
I/F â�©-Eh#vu4w Apogee

n ¢Ux�y�z|{ P6ö ehg-i CCD �  ´ Alta U16
Å>} � P�ö ½

§ ö # φ20cm Õ G�KU~�.�K,´(Y��`À(!$#v� Ý Ö�r Å >)a��¶©-E ö < À"# Atmel
n Õ4Y�/� Ñ>/ 250ke−1 Õ CCD é�ë H THX7899(N*«Uo : 2048× 2048)

Å�p�qXPKö # Apogee
n Õ

USB2.0 �  ´ Alta U10
Å�} � P�ö ½

Ù%Ú�Û�Þ�ÍU�`À"# CCD �  ´¨¢�;(�����W­mY)Z-.eÒQ� ^|� 6�I���� ë|��â@dÆã>��ÂmE
è Å>��� ©-E ö < À"#&� Ý Ö�r,Õ&�)� Å>� ã ö ½ CCD Õ&� Ý ß�à,Õ&V(áÆâ P �U!"#-Y)Z
.¨ÒQ� ^>� #C�U���f# Î�Ï� �P � ^>�&� ®h�a¿ æ_E¨½�� Ý �U�%­2�  3U5 � 0.005∼100sec

Õv���=­�;�< PUöv� Ë�ÌUÀ&S)�%Â ö photon transfer curve Õ=×�  Å�� ÂU#¡�U�L�aâ Î�Ï� P � ^H�CÅ2¢|£ -*ã ö ½W÷�ÕF¤U¥Q# 25◦C Õ&¦U§$¨�!2����� â Î,Ï7 fP � ^h� !W÷"æ2b2æ
0.2e−/pixel/s # 50e−/pixel âCdª©«#H�U�U�aâ Î�Ï  QP � ^H� !F;U��3"Õv¬U­�®2d-Y�ZQ.¨Ò
� ^h� Õ4?ÿä(¯ 200e−/pixel ÀL°Q±U�F²U³(´�¯-µ¶#&;(��VUW_·>¸Q¹(ºf»4¼v·�½�¾ P ¹L¿
�  vÀ !LÁ�Â 15m ÃFÄ�Å�Æ-Ç t"ÈLÉ�Ê ¯�ËQ# 5 Ì�Ã USB2.0 HUB ·>ÍÏÎ P �(ÐFÁ�ÂQÃÑ �(Ò"ÓÏÔÖÕ�×�¯�Ë�Ø � Ð USB2.0 ¨�Ù"Ð 0.4V(0p) ÃvÚ(Û_· 480MBps ¨L� ] º-Øh¹�ÜFÝt)Þ(ßQÈ�à Ü��Lá)â ÈUã(ä(å ·\æ�»$çhèmç"é_êë¿:»&Ã)¹(Ü È ÐFÄ(Å(Æ4ì(Ã É(ÊfÈ�í çhè

ÙfÐ&î(ïÏçv¹ Ñ)ð_ñ�òUó)ô ·\õ)ö4º4Øh¹"Ü È Ð&÷)øÏç|¹Xù�ú|ûLü)ýX·\þÏçv¹�¿�ÿ�� À ú� Ð�� À ��� À ú � Ã��
	Ïù2ú>û�� ð Ð
������������� � ó
� ¼ ò������ ��� � À ú�� �
·"!�#�¹2ÿ%$'&�ù2úhû�� ð Ð USB2.0 � ( �*) �+� � À ú,� � È �UØ,-UÚ'.�/%0'1m·32Uþ
çvÐ USB2.0

ã�ä(å .�4 ·50'1Ïç|¹U¿76(Ã�8�9-Ð (1) USB2.0 HUB
) � � (�� À � IC Ãä)å � (;: � (30MHz/48MHz) <�= È Ù$Ð
� ä ù2úvû"Ðvÿ�$>&�ù�ú|û(Ã>#�?)ËA@"B(¾QÜ

ÔCË�ØF»-¼�Ð (2) »\Ë�Ô�ÃmùLúhû È ��C USB2.0 HUB
) � � (�� À � IC B ãUä(å ·)ç\è

#4Ø�»-¼�Ð (3) »HËÏÔ�Ã_ùLúhû�Ù"Ð 30 D�EGFmØ@Ä�ÅUÆ-Ç
HfÃ�I'� JK� ñ�ò�ó(ô (
) � �

(K� À ��Ð
L%�'M5�mÐ�I>� JN�
O'P ) ÓÏÔ�Ã�Q(Ë�ÿ%R � ���(ÿ'$%S'T>U7F4ØL»U·3VXW"YfÜ
¹2¿*Z%[%8%9 È�\>] WhÐ
I'��J5� ä'^%_ Ã ñ �"� ��` Ð�ÚLÛ � À ��� ¼ ä%^ � À �7� Ã�ab ·>÷�øQÐ USB2.0

ñ �"� � L���M*��· 2 c ñ �3� �,` Ð�·>þXçh¹L¿
»hË�Ôed'f�Ã å�g Ã�8�9QÐ 5 ÌUÃ USB2.0 HUB ·\Í�Î�çHè"ÐFî(ï�çhè�hji À · ä(å�kl ØL»:¼mB%n�o ¼qprC«Ð�s�t>u'v�Ã�w�x"ÙfÐ>hji À Ã É ��y7UGF_Ø 20MB/s z52 ð È �
C«½)¾ çK{ (32MB s%tQÃ�u�v È 1.6 | ) ¿

(} ~��'d � )
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SU UMa ������� VW CrB ���	��
���
���
������������
����� Ù ��! � Ã 1 "7U"Ð$#&% ��� (' � ) ¼)(+*�,�''D�- � (. � ) ÓÏÔ,p_Øef � D7U
F:Ø�¿/. � ÓÏÔ�(�: ñ�0 (��
M�1>�32X�54>(�� È � CëÐ L1 6Az"-ÏçHè87�9;:�<�B/' ��=È R(Ë >@?LÐA' �@B�C CED@FHG�IKJ�z)L/MXç>è'#4ØON/FPG�IQJ)Ù8R�SepUT
P B+V ä/W B/X��Y�� B[Z�\ z^]�#�Ð ����� Ù�6 B \ O`_�p8a/b BUc`deB {(Ü D�c�f�p8T'P7U7F�g)Nh Sji[k/l/T/mon (60cm p%T/q/res ) z^t�u8v í/woxHy ð@z � ô z){/|XçH} SU UMa ,�;���

VW CrB
B

2003 ~ 7 � B ò �P�X����� � 2X� ò+��� }�� 3
CeB ��� � 2X� ò+�

DG�
#Uè ��çN#���� b 0'o ð�� y ð zA�Gp��*{ Ne�/�`�[i 2003 ~ 7 � B ò �3� ���;� �
2�� ò�� B � xo� _ U�F�gON�� B ��� � 2�� ò �K� D/i�})�/�5� B �4ê�D ò �O2��H� � �� # ê�����! ä���� (��* 104.9±0.1

b
) B y ð k^� { N�� B ò �A2 �+� � �+��* � �;�� 2 � ò � BU� : � xGpo�+ ¢¡^}5� BU� é"U BU£�¤ i 690+230

−170 pc
�¦¥ ï kO� g)Nò �)2X�+� � ��zA�Ïç¨§�©5ª¨g � }U«���* B SU UMa , ����� D ¬�­¨_[D@®$¡ � g
�

ê¯D;})�/*'B���� � 2�� ò�� BU° � �/� @^D ±�§ p`�O²'#�§¯R ³'B y ð kO� {8N VW CrB

io� B �e� B y ð k&� {�D B � U i�} � ± B ò �O2��3� � �H�e* (' ´eµe�e* ) zO¶@·+N@¸
{8¹ C/B@º �P�X����� � 2X� º � U;i�}U»/¼o >p ½ �  ¾¡K¿>w�½ � DeÀ�g ��ÁoB8Â¨Ã+ÄÅ D;}'@$Æ d
x d g5§ p¨gjÇ/È � �e��É ®�¡ � { (�/�o� ) N�� BoÊ Æ p+Ç/È � �/� i º Ë
2 Ë ��Ì[Í B Ç/Me± �/� � w D y/ÎÐÏ^� g[� � É/Ñ�ÒUÉ }OÓ@ÔoÕA²o� B+Ö;×`Ø[º Ë 2 Ë �
Ì8Í B ÇeM/± É y/Î�ÏQ� ² Ò g (�/�5� ) N;� � ¡ B �/��É Ù/Ú/Û �;g B  �}�¸AÔ/Ü � ¡Ki
a�b�_[D�ÝßÞ�Õ3² Ò g B  �i8à�á d B ¸/¸ ×�â g^N$Õ3 ¨Õß}+¹ C8Boã ��äæå Ë�º ä × i�}
Ç/È � �/� i ºeË å Ë ��Ì[Í B Ç/Me± Ê�çKØ 2 èj} â g Ò i�Ü � é/ê/ë § Û �;gU� � ÉeìÏ^� Ô í��Uîo� � i ¹ Á�ï Ï)� g ×;â¨ð Æ�á�ñ�ò ó�ô ï8õ`ö�÷)ø�ùÐú � � ò ï¨úAû�ð ÆEí

JD 2452847 JD 2452849

JD 2452850 JD 2452851

JD 2452854 JD 2452856

JD 2452858 JD 2452859

�o� :2003 ~ 7 ��î ºeË � Ë�ã ��äüå Ë�º äýî �eþ �Hÿ;í��ßî ã ��äüå Ë�º ä���� 20 è��
ôß}��	�oÝ
���[ò8½	
ÐÕH² Ò�� Ô É�� JD 2452856

Ê�ç ½�
 É���� ï¨ú���� (Ç/È	
 )
É��

��� Ôeí��! :"	#	$&%	' �	�)(/Ë å Ë+* Ì Í/î�è-,5î+
 þ!. ÿ�í�/ Î	0 è É�1 Ø32�4 É
ó�ô �-� û�5;û�5 ½	6�Õ87 Ò)� Ô É�� JD 2452858 9 çE× Ç�: 2	4 É ó�ô � ï � Ô í
Reference: Nogami, D. et al. (2004) PASJ, 56, S155.

(; ê ó	< = )
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2003 � 10 ������� �
	���
���� NOAA 10486 ��������
������������
� �"!$#8ã î&%('*),+ Ë.-(/(0(1�× �32&4@î65 � É87(9 ×�â¨ú;:=<?> � � 7 Ò @BA í Ü
îC5 � �ED(F�îHG ãJI ' (K� 8î Ê
L ï ’ M � ’

÷6N � úOI ' )
: Ò LQP�× / ÎÐÏ � ú6R : Éâ ç @.A í6S�ò Ò >ET � D8F@î I 'HU � � 2(4@î65 �8V(W ÷JX ÎYA ú8R :[Z&\&]^:Qï$ú3R: U � �6_ Ô,`3� � !;# ã îEa(b : D$F�î I ' : î�ÝßÞ�ò8cedHÕ 7gf(h ÷*iYj 7 Òk@BA í

2003 l 11 m 4 èýò � /on$p ê	1 ó5î !o# ãqZ /(nsr � @ ÕHÔ í R î !o# ã � � Ü�î6t
m@î 23 è ò � �.u î6v@î6w;U � � � Ô6D(F(x (y�'(z({ NOAA 10486)

× a(bÐÕ.| Ø î ×} |�í R îgD;Fox × � � óo~H� !H#eã.Zo� 7 � �;� ~;� !?#eãBZ 20 � : 1996 l?U ���@ � |C� � � y�'�#�$;òH�8��7 � R � @ ×/× 1 Ø y&a ï
!o#[ã y�' ÷ ì } @ } |8í[Ü RP×_ |�` � �E�������$�o�;���8�&� � � | Hα ÿo�(� ��� /;no�;� (SOHO � TRACE) î� � � ÷�� ��7 � R î3z${ � îED$F5î I ' :6!o#8��: îH�C  ÷*¡"¢ @ } | í£ îg¤H¥ ÷�¦o§ ò @ :qj @CA : Koî  /î,¨ L ò ï�© @EA í N ªoîgDoF�� �E«,¬ � # ©
ò � S ª@î6D(F&� �8¬ � # © ò I ' } 7o� © � G �qI ' Z ó�ô ï N ª(z({(­(® �g¯ òg°(±²?³ � � @ } |&´ !H#&� a;b ¬(µg¶ � :¸· ¢�úY: � DoF µ G ��I ' Z ³ � � |gzo{ � !#g�qZ a&b } 7(� úER :[ZH¹ U © @�A ´ R � � µ D&F µ I ' : 2&4 µ 5 � µ6º&»(¼(½�¾À¿Á � 7 !H#8� µ %$'B)Â+ � : µ �C  ² N �	7�ÃÀfoh ¾ iYj 7;� �ÅÄ(º?�?A ´

 : (­ ) D$F$x µ 2o4(Æ$Ç µ^È %(ÉH´,Ê : DHËg2$4 µ ªoÌ µ3Í � ¾qÎ A ( Ê Z N ª � D Z
S ª ) ´ (K$Ï )

\$Ð 
 � ³ |ED$F µ3Ñ(Ò ² 2(4 µ6Ó(ÔoÕk¾*7;Ö ZÂ× } | Ã µ ´ (K � ) 10 m
28
È ² a$b } |3Ø !;#8� µ 
 � j µ3Ñ$Ò (ª$Ù$Ú Õ$¶ � ) ´ (K	� ) ­ �&µ  ² F Õ?�"Û 5Ü8ÝoÞ µ DoF µ ª$Ì :OI ' µ3Ñ$ÒÂ¾ �$ß�� ²8à } |
Ã µ ´

(á(â ã Ò = )
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��� ������� � 	�

� ������������� �����������  "!�#�$�% �'&�(�)
*,+"-/.10E��2 Ë *,354�687:9<;>=�?A@>2 ² ¨CBED>FHG"I�JLKNMLO
PRQSDUT�JÀ´ £ µ�V/WX,¬1Y(µ[Z]\ ² 314�^S9]_a`cb>dSeSfhg Q W>icjckml]nLi ^19:_�`1bpo Ò dcqsrutvg Q

J8whK�x1y{z W x:Q�P}| i ^c98_a`Ub]o Ò d�~ |v� Z���� D q PAQ1DST<J:|5� (
*�oc�U�

��2L���
)
�/� TUDc� W����5� �
B:DcTU�STHw� x]zH���E� W 6�7�9m;>=m?8@c�"���1� |L���Lz * ���c�c�c  2¡d z�¢SJ (

� |¡£c¤ o�c�1�Udc¥ xLJ ) |5zc�c�ST¡��KNM"O W�ic� e ( ¦ 65�:§}¨ � 13000× 1300) |p©cªc«/� 2¬U­U® 3U¯U°�=m±�²c0:bL=v?}@ � �5B�D>³U´ �:µ w � |>£H¤ W 3U4¶687]9�;>=�?}@ FUG�·�SW:¸�¹ �vB µ ® ¯�=¡b�� |pºU»U¼U½Sz ¥ xSJ *¿¾SÀ1@¡Á�6�b[ÂÄÃ�Åm6}@ ¦�ÆUÇUÈUÉ 21Ê� e I<JHx�K d z�¢ µ w � � D W x]|¡ÆUÇUÈUÉSz q P�Q
JAË g � kvl |�Ì d<�L���c� K �
D¡Í t�g Q�J µcÎ5�LW]Ï'¹ |S���c�U�c  d FcG�I�J5x<K Ê WpÐcÑ zHÒ Î DLÓmPA� ���]µ w
x Z8� D q P�Q
J��U�5  dHÔ V | +�- ��ÕAÖc× I�J/K}IpQCØ W +�- �1Ù¡Ú J oU�5�U� �Û�¹ �HÜUzSÝvJ�w �8µ1W x�|v� Z �L�]�U�U�U S� W{ÞUßUàHn1áUâ Â áUâ�ã>�LÙ>Ú J oU�U�� ��Õ8Û¶¹ �1ÜUzSÝ�J�w

ä
:
=
±:²S0]b/=
?8@ £c¤ (

6�7�9m;>=�?8@c�"���1� |¡åc© ä ) K +<-�.S0HÅ |p«cæ ä w
Reference: Tanuma, S. & Shibata, K. (2003) in ICRC 2003, pp3351-3354.

( ç]è écê ë )
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SOHO ��� CDS ��������	�
���
�� ������������������� ��!�"�# �
Hα #�$&% ')(+*,
-$/.�01&2 @HÀ1b �4365p©87"|:98;4<�| l:=�> � _@? zBA�P}Q�JDC8EGF4H"z W SOHO I à |J4KGL ? � E4MSzLÝ�J CDS |ONQP � � rSR A g Q WUT4VSÚXWZY
�U�]µ (Harrison, 1997) w
2002 [ � SOHO I à CDS \^]4_G`Ga6b §]bGced l 3 5gf4h4i (DST) zkj/�Gl Y/µOm6n
NQPSzU�8o>·Qp � eQq | i�r NQP Ê jL�6sutGowvQxU¼5½ �SÙ¡Ú)yZzQ{ |U| r}1~2u� Àk� |
É4� Êw�@� �H��µ w¡���8|:� W�r �Gog94;Q</z�A WZY�y�1~2w� ÀQ� \wo Hα z@A W�Y�yZ�
<"|U�Q�"|8��� Ê Ó W � �8� yk� \�� �:µ:� NQP��>£U¤@o 1/2u� À}���k�Q� � y Hα �UC
E4FGHG�UÒ Î tk�4��� Y��H�pµk� ä �O�4��\w�U�L� o CDS �kNGP�� Y/µ He i 584Å \ O

v 630Å ���:| z8{ � 1&2w� ÀQ� �k¡�� �¢� He i � � < �O�1� o O v �}9G;8<��k£8¤X�Y�yg¥k=e> �§¦�? � ���Q1¨2u� À}� � ä �:��©���ªBs µ Ó y�r ¼U½ �Go z}{ � 3
�Q«Q¬ �

FQH8� ��� ä �U­Q� �,©���ªBs µ ¼U½S�8o 1¨2u� Àk�:�k�Q� � yD� <@� Hα �G��CQE4FQHÊw® �1���¯�
Hα �OC4EQF4HL� o�9G;Q<@� 1¨2�� ÀQ� °�± Õ Ü�s \³² r5µ1Î � ³6´ �6y:�

\ �:µQ¶G�U�SÝ ± �¢·k¸ �@o zk{ � 1¨2Z� À}� \Z¹�º n » �8o�¼ Õ Ó y�rU½ �g¾Q¿ Õ ê4ÀÁ t rey�� \³�8lkÂ ± � Á µ:�8� � R Ap�8o 1¨2u� À}� � ��Ym� �:Ã8Ä WÅY t rUµ °�± Õ
Ü�s8\ÇÆ r�ÈkÉQÊ ªO� ¥ � ±ÌË y:� \ Ê�®QÍ � y5Õ �:� �¢�6Î�Ï ow9Q;Q<@� JQK}L ? �QÐ1&2w� ÀG�:� \ ÕgÑ�Ò ­�ÓUÔ8�GÕe´6� Y o ¥Q=�>eÖ ¦B? �:×8�GÆ8� y}� \ Õ l4Â ± Î ÁÏ:� �¢Y�W �UØ Á r NQP}ÙQÚ8Ð4o 1¨2Z�:Û � ÜwRQÝ � ·)yZÞQß}à ���gá â �Oã}äBå \ÇæQç
� YXÎ��¯�

è
: CDS \ DST �kN4P�� Y8ÏG1~2u�kÛ � �:¡ � �4� é CDS He i 584Å oQ�U� é CDS O v

630Å o�­G� é DST Hα
�

CDS �OêQë Ð 16′′x120′′ o DST ��ê4ë�Ð 48′′x120′′
�

Reference: Brooks, D. H. et al. (2004) ApJ, 602, 1051.

(BROOKS, David H. ì ) (íQî ï ð )
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3 ��
�� ��������� ��������! #"%$�&('*)�+ Î-, �/.�0�1 )�2�3 Ü-4�57698;: Ð=<?>�@�A�B �/C�D 2�3FE .G!HFIKJML9NPORQ <�áFS�T7U 6*V�W/X EMY[Z]\ Ö_^ Ü ß á�` 6 ) , <KaFb�c Ñ%dFeFf Ühgå!i � ,�j 6lkPm#n]o < 8 �(.F0F1 )F2F3�p Urq�s(t�T/uwvx. G!y�z-{=|P}F~F�F� Ü 3 ������P� W N ���h� T�U�� 4�5 </�����������[�;� E=� �*�;�?�������  #"���" t� /�

�R¡ N�¢ :]£ @�¤K¥R¦%§R¨7©«ª�¬R<­1 ) .F®@� ~F¯ 2R3 �%°�±[©7²_³�´K¦�¬ 6hk*µ � o <m¶n¸· ª7¹º¦R¬ 6¼»F½9¾F¿9ÀFÁ �(ÂFÃ ,�j 6ºk (a)
o/ÄFÅ9ÆFÇ

(È�t� ?.90FÉ · �F�9� T%ÊË ¹-¦�¬ 6rÌRÍ )
,�j �Î<?1 ) � À�Á < (b) �ÏU;v¸T[< 10,000km

µ ) �?ÐFb¶´P ?. G%JMNy · C�D#¤«t 6«k $�&­' T9Ñ�` 6�: .�0�É o9ÒRÓ T9Ô�ÕÖ´«1 ) ` 6«×�·�ØwÙ�Ú�6  �Û ¾¿R·9Ü ´ ÙÝÚ;6¼· < m¶n]o .9®FÞFß E < $R&-' : �F� �­àÏáPâ/ã7© �Fä �­���På G : ,Ïæ6lçFè/é9ê�è   ¾F¿ ©lªwv 8�: TÏU��ë<�ì �lí J �(î V�W?X ©«ï 8 ` 3 ß@�Pð7ì { �(. GJMN*y CFD Ë , © ¾F¿ ,/ñ v 8�:ò·�óPô ¦R¬ 6«k (c)(d)
o ¤ " T $�&-' .F® : �(. G�õ $IÏö �M�«� ©h÷Rø=T*ù�t=  ¾R¿ ,�j 6lk (c) �;U;vòT*È�t9.F0RÉ )�+ T $�&P' .�®M©hú Ù: <FûFü ~F¯ � ÀFÁM8 t " o . G�õ $ IMö �;�º� ©lï 8 ´K< ÀFÁ (d) ��UÏv¸T�s/t/ý�t ·ÀFþ ´P (.F®Fÿ�� · C�D�¤ºt 6ºk!8 ��U7v Ú 2F3 TMU�� <-�F�F�F��� Hα

, �F��¤ºt[¦�¬6 á�� ��� @�©lu#¹-  Y!Z�\�� · CRD¶¤ºt 6 � , o�Ú ¬  : ÷�� " t 6lk

	
:È�t= ?.�0RÉR1 )�
 q�s4�%. G�õ $ I7ö �M�«� � 3 � �M���K� W N ���«�

( �
� ��� � )
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� ��� : �����������
	���
��
2001 � 8 � 30 �^�Kð N Y ì�� � � T��?¬/¦����=` 6¼k*8 �!ì�� � � o < TRACE �F���� �! <#"%$F�R��� ( &%' )

,�(
Hβ )  <(�R�F�R��� FMT(Flare Monitoring Telescope)^ <+* » (-,/. 
 q!0/1�T p ¬*¦%�F� ·�Ú ¤ltR¦�¬ 6¼k s/t " ( �F� ( ÀFÁ78 ( ð N Y ì

� � � o <?Â;û�ü 3 ß , 1 ) ´­ �2¶´­¬%.R®RA�B (EFR)
,*~%3 ´P¦ p �ë<?ð N Y (�4 �,5( .R® (76�8:9 ´­<Rs;´K¦ Hβ )  ,�( ð N Y V�W*X-·/;%< ¤lt=¦�¬ 6lk= T[< 8 ( ð N Y T5�/¬�¦7>@?�A�¬#B�C : ´-¦ =/D ` 5 æ+E o < (1) 1 ) ´-��� j ¹- F E é/G T p ¬F¦�<hð N Y TIHPu¶´-¦ ���/J E ·LK " t[ F< (2) ð N Y · )/M ´-¦�¬ 6:NO/( � ö � J .�® | \ y T p ¬F¦=<­ð N Y (�4 � : EFR
( ü%T�P�Q Ú .�® ·;ó � ´­  k

ð N Y 4 � (-R%S .F® o EFR .R® : (�6T8U9 ´ (  FÛ9T 9/V ´­< Ë  72! 9T ó � ´­ -P
QR.�® i 20 W 3 ß ,X9!V ´­ R< (3) EFR

(7Y ª F E o <­ð N Y >R@ ·%Z@[ ´­  ::\�]_^
û(T 9�`ba (4) TRACE UV (1550Å)

 !c_d%e�f aUg ¬ Hβ ðih�j (k/ß o�l ∼ 103
−104K)f \�]@^ û ·

^�m ú c�n ¬F¦ a ± e ¬­ðoh!j (∼ 105K)
· a

Hβ ðLh5j ( Â/p%q/rM© Ú ý es cXt ó ´-¦�¬%uXvXw c a TRACE EUV (∼ 106K) x Kzy:{ e ± e ¬?ÿ��}| a Hβ ð@hbj(-~/� c ;/<���{ u�v SOHO/EIT

��

Yohkoh/SXT �/�5� y:� a ðoh!j�& c ;/<T��{ u���X�:� h�� (-4!� � y jI��� � · t óI���!� e��@f�� W5�}� ��� e v����� a��X�b(#6�8�9 � cod � �#�� ¡�U{ u ��¢5£�¤ �z¥ h a�¦ h!j (-§X¨b£�¤ �_¥ h a© ���7ª
X « � hX�7¬%­ c�®%¯b°7± £/¤ �}¥ h5²´³/µ � a��/¢·¶¹¸�¤zº�»@¼�½ c¡d � � a�-¾ ¦ h!jb¿-À ½�Á ¾ £%¤ �¡¥ h �/ÂIÃ {XÄ e��of ²¹Å���Æ!u�v}Ç´u a �-¾ ¦ hbj7x � aÈb� ¾ �/�/ÉLhiÊ (Hβ, white light, UV, EUV, SXR)

c!n�Ë}e ¿-À ½}Á ¾ s/Ì � a/Í/Î%Ïc | �/ÐLÏ c | d �-ÑiÒ ²+Ó �´� nÕÔ a � {�y ¾-Ö ²+×/Ø �¹� a�¦ h!j �7Ù/Ú/Û/Ü c�n7Ëe �/¢Ý¶¹¸�¤@º�»L¼�½ c_d � ��Þ/ß}� u f�àbá y�{ e vLÇ¹u a �#¾Ldoâã° Ù/Ú/ä ¢ c5n7Ëe ¶¹¸#¤¡º7»¡¼¹½ � a �%� �¹{ u d_â�° ­!å c�æ5Ë}e �!� ¾�ç�è:é � |+ê@ë�xzì%í¹v

¦Lî�ï Þ�ß ¾ s/Ì ²�ð�ñ �/ò � u%ó7v �#¾/ô É � ó7x �!õ �/� ��{5�/� íUö/÷�øLù�­�å �� ¾�ú ò |�û Ôýü {�y:{5�!þ Ô õ ó%ÿ ‘2’
¾ �%� �5õ �%¢Ý¶´¸#¤¡º7»¡¼+½���� � � ­%å5�y �!� ����� ��{ í �	� � ��õ é�

� í¹v

Reference: Liu, Y. & Kurokawa, H. (2004) ApJ, 610, 1136.

(Liu, Yu � ) (��� ��� � )
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������ 	������������
� ¦@î!ï���� � õ �"!$#&% ¾('&) Ï Ù+*-,/.$021&3 ¾54�6#� õ87/Þ Ï �:9 ø<;(= � � í>&?-@ õ �"!$#&% @ ¾ �/¢Ý¶�¸�¤zº-»L¼�½ � � �BA/CbìBD �FEHG í�I ¾ � à5áKJ G A � Ç�MLI�#¾ ¶+¸�¤zº-»@¼U½ ô É�N�²HO&P Ï �:Q&R � í8S/Æ �&� õ �/¢Ý¶+¸�¤oº�»L¼�½ ¾(T R@FU í � ��� ¾#é 
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�7�AÎ/��þ/ÿ l{y�zÇ|/} � Ä º��E¯�� µ Þ?¤2§7¶-·©¸ (Γjet) ¬ l-ìWí îÃï � Ý µ©ü ���/º�
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General Relativistic Magnetohydrodynamic Simulations of
Collapsars as a Model of Gamma-Ray Bursts ( ������� )� ­���T
	 é���
 (��� GRB) � Ì�� º �{Ì��~S W � 100 keV

Ð�Æ1S � ­���T g���� r\������ � ��� \lw�� õ S
��� º � GRB � ¦ § ���� (γ ∼ 100) ��!#"%$ �vñ~�'&'( �
*),+.- �~g Ãd¼ ß \6t{�6�'�vñ ¼ ß \iw Ã�º Ã0/214365�À GRB g87'9Ë� s Ã�¼ ß \ º
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�%�	È ­ & ­2� 56º )
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+
V�W �6B�C;D�E ��X�Y�Z6X\[ »l¼ ß^]'AR_�`ba ñ ¼ ß^]Nc8d=`
e /gf;h�i,+
D;j Õ A + ���^k FgG Ö / GRB afterglow

Z���� @ ñ ]lB;C;D�E � +
m�n H�J�L ’bump’
/

GRB 980425 A SN1998bw o GRB 030329 A SN2003dh
+qpqr Ò

GRB ARB;C�D�E � + Ïs ���=Z �I]�ct�u�v D +2w�v�x�y HKz|{K} GRB
+4~g� È���&��
�0�6� +8V Q2� collapsar

�.�.��Z �
]�c [ + �.�.��Z � t�u�v��g� D +8�\��� � w���x�y H X|[�� }2� /
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î0EGF �0&G( Ð �pë3HJI üLK.4L6 Ð �GM ú ë3NLO;í Á í8ü ø ï 9 � = ¶.;8³�´:ºG= » �
Î^ï 2 P*Ë'Q » û 2 P*Ë'RS?ST�U0;�V^Â�W;À ï.X)¹��ZY �)É.[G\*Ë.4G6 ø!]ÌÝ ñ ó üGK)ï
ÖgË<^,_!4!6�ë Ð �?í4ï�º!= »'øa` Ë:WbI �.c!d�Â � ó ûeY2Øf^,_!4!6�ë5g " �aY ó WaI
�<hiU?8.� Þ ë'ëkjpígï"ÊBñ Ý ëkD6É'î.lGm Ñ�ó Ö�û øSnSoqp û!� À Á Ñ82
³*´�Ë<r,s!t!u)Î)ï5v,w Ñ ñ'xzy<{GX!4!6'��� ó û}| �?Ý ñ.ï"Ö�ñ�ëfB!Dpí@ï5X!4,6^Ë

6L~ Ý�� =,�L��W�� ` Ë:WaI �.4!6 ø!] Ý ñ ó ~�ï"Ö�ñ��
� Ð �?íjîqYG�Bí4ü 2 �jü'ï5�� ëCD^É2î'ï54!6?í4üe6 ø O!�?íjü�(!�ZË�|0�?ØfH���îqYL�Bí@ü ø ïLW���ES\:�;à Ð ��ë
H�Ibü!K'�)ï5��Y ��4!6��G��� Þ �^ë � =,�^Ë<O!�!V^Ë<�L�.�������"î�ï5�!�!4!6^ï��%4
6 øa` ËqW�I ��4!6G�'� �pÝ ñ ó ~�ë Ð �?íS��í@ü 2e� ËG�:Î�ï West Position �� 0¡'î"ï¢¤£ è6þG¥xË $ �'¦?í4üL;�¥ �q§<;0¨a§¤¥©� (I,Q,U,V)

ø O!�pí@üpûeY3� � =!�L�ZW�� `ª WZI �'4G6«�,� �;Ý ñ ó ~�ëmï�¬b­ ª zenith distance �,®�í@î.ï £ è*þ�¥4í8ü�Ø ª �¯ 2¤° ª�± �L��W�� ï ���³²Bûe´ 2 P ª QS�L�'®?íjî.µ�� ó h�U#8
�«¶�ëk· � ó�7 + ø �ó0° û ø�¸ ~J�¹�"ígü ( �"ê � � )
2 ( *6ïLºe» ª.± �çë East Position

ª (S���z¼,¡"îb´
H«¡'ïLW��½ES\�W:² � =!�L�bW ó ^!_!4,6�ë5g " �aY ó h�U 8
�«¶¹j;í�ëCH	I¿¾��'� ¯ 2

(À!Á ÂSÃ Ä )

38



��
�� �������	��

��������� ���������
��� ���e���.¬¤­! #"�$ $ �&%�' ~)(+*-,�.0/5·#132%s54z~6(&7#869:2;� |<1=�:.!�3¡>@? 8 ¯ > "BA=C ªED 7=F ± �3G.�B�)"IH=J ª!K=L  &M�² y
NBO@.8¡:´ ª 8#9:2 ° � > ¸
~b�I�QPG�R.TS5U3¬:­«�)V5WX�BY3x;Z�2�¬:­\[=]=^R_=`# #"ba ª!c=d«ª �Re# #9:2f�#fgG
*ihQj!k5l °�m "Tn=o;(6p=qsr3tRu</wv=x�.s�6yz2B{08 ¯ U6a5{&JX"w|Q}!~�'� 5o=�X{E�
p)qTr�t)uE�;� > xz�g�BZQ"6a){5�)�X R$#�<k
�!��.E"!$)�#�)�:�@���#�)�)��.b�0��/
^=�@.6�T�sUX�b{!_=` ><� uX�6�s8#�sU:�BS)"w$=�#k;�\��.\SE�Xp=qwr�tRu\�6� > $=�=�
{E�=�=�#k5�=h=�=��/I =¡@.T"B¢=£
�Q20�Q�b¤\9 m �T�TU ���  ;"5¥T¦Qj!k=8= #9 m �T�> "&|g}&80l@PTS5]6^6_6`�/wH=� K 80§#Z;�)y:2\{08<�sU
.T~�.\"EH#J<k0|:}580¨#©��wZ@2��)�; �ª«kX¬R16(;y!o@P;�s{0�)� (�)�R4�}b� ) 8;9m "w¨=©=�=�X{Q­5®&¯6°R±5uBrg 	²´³Rµ=¶��·y¹¸»ºQ¼=¥&(6{58)"\ 32�~0½R¾X{E|Q}\[)8QN

{:G3¸¿k0¨6©���Z<�)y32B~) 0À�ÁÃÂ#~�Äs�#Å�'·Æ0"!Ç<k0È���Z<�)yg�b�sU
�)¤\(�ÁÉ"EÊ;Ë
k) R�;Ì<k6Í)ÎXk=Ï6Ð��6�#¼5Ñ > Å��IÆ)Z��E�wU=|3}5~�'w{5�gp)qbr

t=ub�#�; #"!Í=Î6Ò:¥&k<�RS!Êg¥5k5Ó@.b"Ex6Ô6�=Õ)Ö¹�Iy×¸»Ø6ÙX(5Ú=Û6Ü�/BÝRÞ�.#�T�sU
a
�s8#"B�Xp=qwr�t0u\�6�X{E¨=©¹ß�à5áRâ;¯;/Bã=ä<�Q20�Q�å #" ��� Ê=Ë#k��bÄ��&æ=h#kç6è (5égêX/Bë
ìR{=8<�wU
ag�b8 ���  ;"!|z}b[;8<{&])^6_#` (|g}Qí#VRW ) /sîgï)�g2
��ð<1�'�Z<�#y32\"!�6�ñwò qzó&ôQõ�ö (�=÷=�;{!ø=ù=ú ) ûEü!rQ8#{E�=ý=¨R©3/Bþ=ÿ�.�� MHD (�=�=� � ) ô����
Vbu
ô�õwö&{0ù��@/s�gy)S5�)��ô	�
�#VEuXô�õBö&k�G6Ä
�0�)�Q{
���=4��&�)©#¶�/����
.
�wF��=ù��X{�����/).��6y:�s� (��� ) U
����{!ã=ä=ù��)kzG0Ä����;G m �"!�# �=ý3/B�$ �=� ñwò qzóEôgõ·ö > l�P)2�%&�B�=��':G m o@P # ©=¶���85¨=©@�IZ�2&��% > Â#~:Ä&�
P#��(\S0U

EE

initial drift phase initial drift phase 

acceleration phaseacceleration phase

exit phaseexit phase

BB

particle orbitparticle orbit

) �+* Craig-Henton { MHD ¾=µ�,<{.-�/=v3/#¤0%�k�� MHD ô1���=V\u;ô3õIö)/�(TS&ù
�;U�23�4* MHD {&æ=ÿ6h # v<k5�6��576�P��5a){8�3�15�9<~)f32�U5H=J;k���: !�# �=ý;�< {�2!8QN!{gG3¸ # ���15�(
�=NE{gG:¸Ãk5¨=©
�Q2T{5~ > Â#~�2IU�=��?>A@�BDCI{E|Q}
k;ÅFE�2å�=� ñwò qgó&ôQõ·ö&ûEüErQ8�'��I�=�zô!u	GIH.' � �"J�K#k # ÄL�=yNMO%¿ð�PQC
ZO�;yDM > �SRUT��S�V�w{!ù��O'3�!{#û5ü0rW5�X�YXu�G��DMLZ�[�\Q{�]�MR��%_^3`�a��
ZQMBU
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�� �������������������� �!�"$#�%
&�' í)(+*-,/.1032�'�Z14)�U�6517#��� X �)2981: #/; ��^:¬ C=<$>@?S^U�6A1B3C�CDFE B�>G2),IHKJL, &K'6M9N 2I2+OKP1Q+,S�KR6S9T�^LU��$VG<$>"(XW/Y 2002 Z 7 [3C C

8 [\, 2 ]^Q6_F`9WKa7�3�cbLdLeLf^g^hciLjK(Xk &l'cm9nLoqp=r SOHO sLtF_/uLvwVx<3Wy 5L79zL{L|L})21~�� CDS 2I�^�cUL�
�G�\�9��>+��W/Y3�@,6UL�F2L� r �G<�>x2), CDS

���l�9W-U9�w�$���GOl�FP9QLQX� (42 � ) 2/U9�����\�1� r OKP9Q/,-�9��� pL�x� �I� p� 2��1>I�@WIYl>GW r��L� UL�L�L� p �L¡ sLt �+¢L£ ?^�I� p _
�/ax¤ r ALB p�¥ , �L¦
_F~�� DLE B rL§1¨ª© ,X�+T
�-�LP6_IU+�3?^�I� p � 2��1>/�cW-Y�«L¬F2L� r UL�+0^QL­
_I®L¯w��W 4 °/,K±9(-*�_)°+�/¤)k/²�³3´¶µ)z\,X·lil¸I��¹Lºw� r�&^'/»l¼�½F¾ ,@SLTL¿À �GÁ3Â
>/�XWIY
��<w>Ã2),6«9¬\_��$� r6&K' ±F(I*c29� §9¨�© ­-2 MLÄ9Å �1ÆLÇ�µ�ÈLic¹1É � ®L¯w� r¥LÊ ÆLÇGµ�È/i �LËLÌ _IÍ
a�¤6Î^ÏcA+B$>ÃÐIÑLÒl?l�I� p �lÓ � CL_9�Kax¤9��>G?�Y@ALBÊXÔLÀ �IÕ+Ö 1 × À Ð)? � r ±1Ø-Ù6P6_L�IALB Ê9»l¼�½)¾ �6ÚLÛ)_-ÜLÝ�VxÞ)¤6ßL®là6_Iáâlã ��W9ä rI»l¼�½)¾IÊ6å ¿)�-SLT � 1∼1000 × À3ÊXæ � Ô9À HKJ6_1`9WKaÃ¤-®L¯ ã � pç �$� ÞF¤F��è ã Yé�ê _/ë��XW Ê � r hXiFj�Ø-kXÎ^Ï m1n9o Ð+U9��VªÞ\W�±\Ø/Ù Ê Hα ì1í3_ r CDS

Ê
He I

ÊIî9À {9ïw�Gð1z\Ð+ñ)ò\W�� Ê Ð ã Y�� Ê ì1í\Ð Ó ��óÃô � �+±\Ø/Ù/õLiLÇªµ
_\°
�I¤ r6»l¼�½1¾/Ê SLTL¿ À\Ê PLQc�+�
��ë���W Ê �+ö ê Ð ã Y3±1ØIÙ6õ+iIÇªµ � ÚLÛ1_ Ó
�Kó÷�
a�WFP@ø\_ r D9E9ù _/úKû ã � 20 × ÀlÊ O V ÐL� 80km/s

r-ü ù _-ýl� 3 × ÀlÊ
He I Ð9� 15km/s

Ê6þ Rcÿ � ~
�-� p � `�� ��èL�cWIYK��Þ�èÃÐ ü ù Ê Hα z�� Ca II z
Ð þ R�ÿ � U+�wV�Þ$�6� p ��� � Þ9¤1�^è+��W � r���� �
	 ELù Ê6ÔLÀ�� ÐK�X�LPX_ þ R
SLT � UL��VxÞF¤1���
� ����� V�Þ$è ã Y\� Ê���� � r ±1ØIÙ Ê ÆLÇªµ
È/icÑ����������
¹ ã ������� � _)��� p ��! VxÞ�è ã Y

DST/Hida Ha  7-Aug-2002 23:43:55.000 UT
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CIP-MOCCT ��� �����	��
 MHD � 
������ 3 ����� ��������� ���
�! #"!$#%

(AGN) �c�'&@ä r)(!* t��)ý!+ ¢ t!, � �.-�/ ã �103254F´ Ê ¯#687Gõ:9½ j6�F��è<;I¹ Ó3= Þ9¤9�+�9� r?> f:@ Ê)A �G�1B ÊDC °XÐ ãFE � ��� ¥/Ê ÆLÇGµ�È/i�G� 0H254L´ Ê)I:JLKNM:O ã �=ñ#P:G Ê ñ:P3ÆLÇ�µwÈ+i-ÐF~
� p ��Q�� p � Ó � �LÐ ãRE ¥
�ª¤�0�2.4L´��TS  ã � ÊNKFr ñ:P:G Ê � � � ��U ��� � �WVYX[Z!\ Ð1��ó^]�k �N_ 6 ã
��`�aYb5c � ñed)�1feg
� � �ª¤9���xÐF~ihiQÃ� p � Ó � K �ijx¤^�FèI�Rk E#l Ê �mQ K
�ª¤�0H254+´ � -n/ ã � Ê � p �oQqp K�r�s ¤!tRul°�� Ê#v ·-µ3wex:y = Þ1¤!z�è ãRE1{
P�|�} Ê9Ê)C °Dw!~ Ë ÿ#� (MHD)

v ·LµKÐ ã�E MHD
v ·-µ��[�HtH`�a�b�c Ê ��U�K��� t!� Ê b�c�����zN�Hz#k Ë1Ì w:����ÞH�Lt)~ Ë P K'� � Ü1¿ = ÞY�H�<zoQ v ·IµKÐ ã�E� Ê#v ·-µ Ê 7��:4#�W�Ht)����Þ�k Ë1Ì w:�)Þ Alfvén �o� s �IÑ���� Ê Ð ã w3t#�/Þ:w�!�1�)� � �#}�k�� s tF�:� = Þ��D0H2.4:� ÊD�:� ÐL�'�[��ó¡ ��÷ÞHk _:¢ �T£ Ó Ðm¤!�

��¥ ãFE¦:§:¨ � ��© MHD
vDª1«nKN¬ ze�1­�z�® s k ED¯ �n° K � MHD ±�²T³#´RµL±�¶ � �

­�zi® s k ED·:¸m¹ µnº�� CIP-MOCCT
¹ µ3ºN��»�z�® s k E CIP-MOCCT ¼!�HtF½:�¾#¿ �TÀ#Á#Â ©)ÃiÄ�Å ¿:Æ ��Ç�È:�)ÉËÊ CIP ¼H¥Lt�Ì#Í�� Alfvén � ©)Î#Ï ��Ð:ÑiÒÓÊ¡É

Ê MOC ¼8� ∇ · B = 0 �FÔ!Õ�Ö'� CT ��»iz#�NÉY¤H®DÖR× �)© ¹ µ�º!�F»nz#�NØHÙo�
(1998) Ú!ÛeÙ�� (2002) weÜeÝ:Þ ©)ßNà�© }3�.¥�á#â.ãN� © ·:¸ �?­�z�® sRä wHt ¦:§:¨ ¥
� ·!¸�¹ µnº:� 3 å#æ�çNè#é s ® s�ä ×ê:ë ©!ì �îí:ï sFä ¹ µ3ºî�T»�zî�îÜ:Ý:Þ ©Dð:ñ:òeó�© ·:¸ �T­�ô äDõeö ¥HÖ�×#÷RøYùú ©!û�ü ç � � Ì#ÍL�1���5ýHþ1÷�øÿù ú ©���� �����	� ä Ì�
��
�ÿ�W~:Ì�
m���
�NþHù ú©LûDü Ü����)çNÛ��	�Tý
���'®RÖF×����n÷DøYù ú ©Lû�ü �:ÑHç���� �?Û"!$#&%(')þ 3 å#æ) ��Û*!�� ·#¸ ��­"�m®RÖR×

ì
: +-,)µ�.0/:Ñ (Log

��1 µ « ) þ � ³�µ02�.1Ì3
��4�&5	�6�
��#?×mù ú ©Hû�ü ¥îÌ#Í
.798 ý�þ 7 ý Alfvén ��: Î!Ï �îá�â5ã3;6�=<�>?�=@3�3�$#<×
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(,)-�.)/ )

¹103254 Â7698;: .Lþ=<�>�?!´A@[þ!?!B�,�CED ;GFH8Nþ X ��IKJ#@)µ 1 µ�ºML7N�: �nôä <O>=J1P9Q7RTS1U1LVNHç5W-�LþYX[Z]\ 10 ^ t _ER!`(,Ea�b�:7cYd Ä�ÃiÄ çe698(�?ý #
L7NVfHÖF×!g=R ¹10E2h4 Âe6[8�:ei7jLç�k��'ô��hl ä Íem�þni7jeÌ7P[o)çAp7J*%rq7s$�utv �1wFÖR×5\7R ä7x þ1y 0E2r47z 6[8�:�'rRHZO{¡ç �6�}|!~��Og3�<ý ���(#ER��V\7R=�7��7� �r� 8 �:ç �K�7�$���e� �=�T���G�5��:e�e�7�eP7�e�	:��=�h�e�[QrfA�0
[�DçT�}�1ý
�9~=� �HwRÖF×T���VfLþE�7��Rh�7d7�7�Lç#Z:ô��!þE<[>�?Y�A@�Ú%?!B�,�CnD ;�F[8#: �nôä SYU1LVN}f�.e�YP��3yr #¡T¢;£uD (�

��[RY¤0%V¥5¦*! ) ç§Z:ô �V¨Y ]©#ªY« :V¬16?�
ý
��� #V:®­ ! 8 ý #AZO{ ç�%°¯Kw0� äA± y 032h47z 6�8�.9gTý 8 R=S7U7L7N!çAW�ô �r�
�	�6���(# ä7x þ7y 0E2T45z 6[81çYX ���[_M�7P'�uy] H¡T¢[£²D=:7³7´
%hµ7¶$� ö�ä �&�
� #]Ref�.
%3���	:·­*! 8 ý�w3¸ ±
\�gEfT¹e�7�Vf�.!þu�7P'�uy] ;¡r¢[£²D�ç;Z1ô&�V|!~��;g��<ý?#hy 0E2h4ez 6[85Reºr»

© �Y_}¼=���Lþ 2.5 ½1¾1¿7�YÀ1Á;¢#Â3ÃV�]«!¢O£nD
�n�-�OweÄ]Å ± \eRAÆ1Ç�:ÉÈYÊ�Rh<9>
Rr�7�7ÆeÇ	: ��Ë7Ì§Ä=�YÍey 0E2h4ez 6[8ARrÎ7Ï}R �7�YÐ XTÑ$#K�7P'�ny] O¡r¢[£²DTR=Ç
ÅY¸=µV¶ Ð ¤7Ò5Ó5Ô�Õ;w5ÄrÅ ±
Ë7Ì�RrÆ7Ç!Ín�7P'�ny] O¡r¢H£KD Ð W�{×ÖeØ7Ù1Ú!Í Y Û7Ü�RrF[8EÝ7Þß:rÄ3Óh�7�§àMáVÓ
ÒOâegO:ãÚ9�#äMå ÐYæ ¯²w1ÄrÅ ± w]ÅYÍr�VP��3yr #¡A¢O£nD Ð Wç{Kè 0 «TÖYØYÙ!é Y Û
Ü7Ý7Þ#êMë7ì#ÄEÅhí;_7?7î!ï=¡]è 0 «7`eRrð)¯ñRT�7òeó ÐAô;õ ÓTöe÷§ÄMøYÑTù7úeû�RrÖeØ
Ù7ü#êMë7ì�¸�âTg[:®Ú[�HäKå ÐYæ ¯ýw5ÄEÅ ± g=RVè 0 «=Ö1ØeÙ�R=þ7ÿVfeé����1Ú���� Ð��	 ÄEÓ�
'¯ñÍ!g
�
����� � 	 ÄEÅ����YÚ7»��!Â���� ( y������ z���� ���1¾7ð� Ð 
TÑ§â�"!�#�$

) %hÄEÓA�7��àMá!ÓYÒHâ&%('")�àMá�wE¸ ± àVä Ð Í+* �,��y������ z��-��. �7�
àMá�â three-part structure ( �[â3Ò[y�/KÍ�0��rð)¯ Ð�1 Ò�2�3�Í�à!ä Ð 0"�hð ¯ Ð �[ânÒ
©#«�4hÚ65Oâ²Ý1Þ ) Ú;¢§Â3ÃY�]«V¢#£7� .98 �;: # àMá!Ó1ÒOweÄ]Å ± ¢§ÂnÃY�=«}¢;£��3Æ
Ç Ð�< äKá�Å three-part structure �
2=3">�éA»?��Â7���
�"�@%(AVÚ õ ÓVÒ7ÓVÍ"0���B�CÐ�D�EGFIH+JLK
M9N �]Ú�O"P æ�Q"R ênÇ�ÅHÄEÓ1ÒOâ�S�%·Ú�TTå ÐYæVUXW ÄrÅ�Y

(c)(b)(a)

Z
: (a) SOHO [�\ Ð 8 â H �+����] �^� �
_"`=a (Cremades & Bothmer 2004) Y (b)

M
Â3Ã=b�c MLN �EÆ1Ç (d : ���"e�f�ÍhÈ7ó :

D ò1ó ) Y�_"`g% 8^hji ÅTÝ1Þ1Ú7ë1ì�ànáYÓVÒ
â�Y (c)

M Â3Ãkb�c MLN �3Æ1Ç§ê�l�Ä]Å
m�n Z Y
Reference: Shiota, D. et al. (2003) PASJ, 55, L35.
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EIT wave � Hα �������	��

���
1940 ���hå�ä�����b�/ B�C7í Ð ��b�/��Vå�ä��Yá����6�]î�� ��� Ú �"!$#"%;ê'&)(Hâ*�
%,+.- #�$ Ú /"0�àMá�1$+ ��Y6S+���&�=î)� �2�Éé Hα ó6��_�` .43"5�6 : � # ê'7 U98: S^%ýå%ä�� winking filament %';=<!á>1>+Hâ7Y�0@?=1>�&S+�-S-%KéA�=b�/CB4D�-FE	äKå
�HG>%6�JI$K2L7'�)M?=1N+AO&%�P
QSRUT
��Y

1960 �)� Moreton RUB 8 U � Hα _�` . ��b�/=BVD
+HW"X"YZLuö"[ : O,G"%>\�B <^] T
��Y # K)�6S��_G>%N` Moreton wave %�;=<�TN1=
 U �^�=b�/CB4D^+ H �I�)a�L�b"[ : Oc D"d e"f"g G&�_W"X"hVi"j�e . 5kO=%lP�QMRmT>1"+@O Y*n"�N`Jo�pCq r"s�� W .4t : Ou � u 5�v'��Y Moreton wave %C�k�xw)�I�2�y#"%6�>zC{ZL'|)}"�_~"�)� Moreton wave \
�&�_w^� �2�y#"%2LH�)���LSN?*1$+kO�S�%l\"~"�"���SR�TN��Y-S+��S-%�`V�NBN� Moreton

wave \"_"` ] T�� h % u �k���Jw��I�M��#$%�B 8 U G>%��HI>K�L��$� . ��O�S9%xL��k�
?=1>+ZO Y
�"b
/=BJD�-m�*�
�_G % #�$ B EIT wave \=5@OXY EIT wave %m`$�"��b�/�B�C��_BJo�p

_=`�["\ SOHO �4�$�$�N�$�>�>� (EIT; EUV Imaging Telescope) B 8 v*1�_�` ] T�O=�
okp_�$Y�L'b$[ : O�G$% . 5AO7Y9S_�JG$%N`�� Moreton wave � H ���Jj"e . 5ZO��V���
% �$��B$�Av'1>+@O,\^� 2 ¡J�4G"%
�J¢"£$\"¤
�AO*�$�"��_"` . G$�)�_¥>¦"\"§$¨2?*�N+
�^©J�J/$0>\ ª	«�¬ U �$+ W'­ BV®$¯S?=1$+ �N+�Y EIT wave `VE)�$� ���-S*TN`4°$K^�
okp_±$²$³�B
´4�2OXqM�C��µ_¶N·N¬ZO�Y¸ « `"�+SC�"µ=¶AL�¹V® : } h � EIT wave º Hα ° »N�x¼ ½@L�¾�v,��Y Hα ¿�c�À'`>�lÁÂ"Ã"Ä�Å ��b4ÆxÇ"ÈkÀU�$�"�
BAÉ>OUo�pCÊ"�"Ë��+_�` ¿-c)ÀVL�Ì"Í2?x��Y"Î"�_~"�)� EIT

wave º Hα °"»
�N�"��_�` 14 aN�MR��N��Ïxw^��Ð2�yÑ�Ò�L 11 a
� Moreton wave L 3 a)�
Moreton wave L�D
Ó$��+k�^ÏJw��*ÐM��#$%2L 1 a>ÔkÕk?C��Y Ö$×�BVØ"Ù�� 1 a
`���S=TW ·Z�
Ï_w^��Ð2�Ú#"%$\ Moreton wave B@É U �$Û��)�,� S ] TSO
º P
QSR�T>1>+"��Skº
BVÜ>Ý�L�Þ)QZO u �"·�¬ U �Jß$Ë�B4àk�xá^+J~$��·N¬AO�Y

Z
: (â )Hα �)ÏHw��=Ð���� 3 G$ã (Hα, Hα + 0.8 Å: red wing, Hα − 0.8 Å: blue wing) B
É>O�ä>£kåH�Næ EIT wave \2ç_�A�)ÏHwk�=ÐS�ÚYML�è$é�?C�N� ` 5:20 UT æ�Î>�J×�� blue

wing º red wing \$h$ê)BV#>%S?C1N+�O*�4\)Ó"�MO'æ (ë )EIT wave �4G$�>¥$¦ìº 3 ¡
���
Ï_w^��Ð2�y#"%^�_¥"¦"í î@ïC&��Cð)��zC{>æ Type-II

c GJñAò>ó�� 6 GOES � X �"ô
£^�Jõ$ö u_÷�ø�ù �=?=1N¬AO�æ
Reference: Okamoto, T. J. et al. (2004) ApJ, 608, 1124.

( úCû ü$ý þ )
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6 � � � �
6.1 ������	���	�
���	�
����������� «+¬ ��������� '+*������ �����! ��� ����� ��"+³'Ô#����«+¬%$%&('*) ���� �+"-,/.10 � *�03254 �6+7

1.
�1� �#�#�

I (
�#8 9�:

: ;#< )

2.
�1� �#�#�

II (=#> ?�@#A : B�C 15 < áED�F )

3.
�1��«}¬%$1&�'*) �#�#�

(G1HJI#C : B#C 15 < á1D5F )KML/NPO�Q
1.
�1� �#�#�SRUTWV Ë4É

(X �}¼.Ú}³#ÔPY+�+¼.Ú ) :
�#8 9#:  GEH�I#C  =#> ?#@�A  � " Z  \[ H�]�I

2.
�1� �_^#` $�&�'S) �#�#�*RUTaV Ë0É

(
� � ) : G1H�I#C  " � b#c

3.
^#`+�#�#�SRUTWV Ë4É

(
� � ) : d�e#fgEh#i5j1k5l�mEn#o5p#q

(r�s 15 t#u )
•
Y#v#w+x
D3: y " z c  |{#} ~#�% ���� � A  �� " �5�  |�#� C�I#A (�#� )

D2: �#> �  |�#� �1�� |�+� �#�
D1: Ibrahim A. A.

 |�#� �% |�#� 9#�  |�+� �#�� |{�� 91�  C#� � �
•
Y#v#�+ 

(B�C 15 < 5 ¡#¢#£ )�#� ¤ A¥
On the Three-Dimensional Velocity Fields of Disappearing Solar Filaments and

Their Relation to Coronal Activities ¦
(
¤E§#¨S©3ª+«!¬�­�®�¯±°³²+´Sµ+¶�· @S¸+¹Pº+»S¼+½E¾�¿+ÀÂÁ|ÃSÄ V�ÅPÆ�·ÈÇEÉSÉÊ
)Y#v#�+ 

(B�C 16 < 3 ¡#¢#£ )�#Ë § �¥
General Relativistic Magnetohydrodynamic Simulations of Collapsars as a Model

of Gamma-Ray Bursts ¦
(Ì ¯�Í�Î�Ï1©#Ð±°a·�Ñ�Ò�Ó Á�ÔÖÕ · Ã ­\×5Ø1©È·�Ù�Ú�Ç�Û�Ü�Ý�Þ�ß�à�á�â �3ã-äæåç © ãéè ¯

)�#� ê#Ù#ë
(ì#í#b � )¥

General Relativistic Magnetohydrodynamic Simulations of Astrophysical Jets and

Quasi-periodic Oscillations ¦
(̂
#`3î!ïñð+° Áaò z#ó Ý5ô#Æ%·�Ù#Ú#Ç�Û#ÜEÝ5õ#Þ#à#á�â �öãéä\å ç © ã-è ¯ )

• ÷ v#w+x
M2: ø � Ù#ù%ú|û1ü b#ý
M1: þ � ÿ � ú���� ���

• ÷ v#�+  (� ê 16 � 3 ¡#¢#£ )ø � Ù#ù ¥	��
 î!ïñðP°W·�Þ#ß#à#á ãéä\å ç © ãéè ¯ ¦û1ü
� ý ¥ ¤�§ Ã+Ä���������¾�������� Þ+ß�� Ã�� ª ã3è ¯�·����1Ý� "! ¦
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6.2 �������������
	�

�������
1.
¤1§���� �

: ��� ���
2. ��� ��
 ��� � II.

õ#Þ#à+á#â �
: � ü�Ù#ê

3. ��� ��� � : � �  �!
4.
���#" � w#$  �!

S.
��
 " �

S2 (
¤1§

) : � ü�Ù#ê
� ê 15 �#»  �!&%#©#Í : Impulsive Flare

·�'�(EÝ
)+*,�#Ü�Ý  �!
5.
���#" � w#$�-�.

C.
��
 ���

C3 (/ � ) : ��� ���
� ê 15 �#» -�. %#©#Í : 70cm

ã © Ä Ð�0!ðS°21�3547698&:�;|¤E§5Þ ¼�<#» ·=(�>
6. ?A@ ðP°CB ä Å#ÆED � �"
 (1 F
G�H � ) : � üJÙ�ê
( IKJ,L5MON ) P o�Q�R ��� : S#T�U�VXW
YEZ+[]\
^
_ á5'+( �a`Eb 6dc&e � G 6æÛ�¶ � údf5g _5hEi ·�153+4 Ákj5l+m5n 6po58 Ô/Õ ú �5�'5(!·Oq .5r ½ 6dq méÔ#s�Ô ;atOu5v � 65 cm w5x 1�354*·Oy�z Á CCD { ®�­�·Oy5z �| *3ú ¡ ú �#� ·='#( ¿+À5}]~,�#¿+À · �#� � e5: Õa�#� 6 �&: s�Ô ;+t ¸ � 65 cm w
x 1#354 Á CCD { ®�­�6�8�: Õ ú ¡ ú�� � ·='5(76 ��:#ú ¡�� � | *#� � ·=�5�#Ò%©E06�� s#Ô ;5t � �A�5�#� ·a�"�,�,�&�]�5�*ú �#� �a',(�� �E: s�Ô ;+t+'#( ~,� q . �
�a� e��,�æÓ���× �a/,�+� ú9� 1

�#�(Ó���× � úK'+( � |�� Õ ��� � ;� ����5�5¡&�&0a6(5>&D ��¢E£ � |¥¤ úK  ��ø ��¦ ç �&0��+�=§7¨a69©5ª�D � q . 6 �A: sÈÔ ;at
� 2
�#�Ó���× � úd� � ���5�5¡���0�69(5>AD ��¢E£ � |¥¤ ú�� � ��«­¬5®�� _5¯ ø �,��° H 6d©ª&D � q . 6 ��: s+± ;=t�� 3

�#�³²���´ �#µ9¶5· � 65 cm w+x 15354 � |��p¸ '5(¥¨ �;O¹ � �=�5��¡E�E0�6�(�>ED �+¢X£ � |�¤ µ ¹ � �º«»¬�¼�½76³¾&¿ � q . 6dÀ&: s�± ;�tu5Á�ÂÄÃ �aÅ5Æ5Ç 6=ÈAÉ µ ��� � ;�Ê5Ë#Ã]e+Ì ¸ �³²��a´5Í £ ÃaÎ5Ï�ÐpÀÒÑ £+£ �9Ã µ uÁ5Ê5ËÓÐ,ÔpÕ]�¥ÖCÃ s,£ ¿ ¸=×EØ ± ¸ ���pÌ sa±KÙ t s�Ù5µ q5Ú��
ÛEÜAÐ³o5Ý ± ¸ µ,Þ �ß ÔOà
áEâ
ã�ä5å } 60 cm æ�ç ã5ä�å&�]è
é7ÐdÀ�Ì s�±
Ù t

(ê ) 65 cm w#x ã�ä5å]�]�=ë�ì�q�Ú (í ) Å�Æ5Ç �,�=Î�Ï&�=î5ï

(ð�ñ )
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7 � � � � � �
7.1 ���
	����
��

15 � 5
  ������������Ý����������� "! µ�#�$�%�&�'�(�)
��

15 � 7 * ������������Ý���+�,���-�. ±/(�)
��
15 � 10 * ��������� SMART

ã#ä�å�0�132547698;:�Ö=<�> (�)
��
15 � 11 * Þ : ß Ô�à�á�â�ã�ä�å�?�@�A�BDC+à5E ß5FHG�I ÃKJ Ñ (�)

1. Þ : ß Ô=à�áEâ
ã�ä�å3254ML7NO:QPSRUT�V�W ' FOG�I
Þ : ß Ô
à9áEâKã+ä5å F WKX#ÃMJZY ¸ W5[Z\/] Ù�^ T5V5W '�_�`�acb�dK� F�e��fUg Ã3hjilkUm�npo5q9rOs�t�u7vMw�x FMyUz Ð|{�}�~M���]ÌZ�5� Ù s `U^G�I (�)j�K�p� �HT�V�W ' F�y�z Ð��&ÌD�5� ÙK�

2. Þ : ß Ô=à�áEâ
ã�ä�å���@ F <�> (�)
Þ : ß Ô=à�áEâOã#ä#åU��@ F <�>7Ð|� Ñ ��_ t ^ FH� W��U�¥Ð|{�}�~O� ` �W��¥Ð|�Q�����j��� F (�) �7ÐD~����AÌZ���Hs `O��� F ?U@�A�B3C5à5E ß�GI (�) FH��� �p^"(�) F ���ÓÐ��#Ý��c�aã�ä5å F <�>7Ð��� ����5� ÙK�

3. Þ : ß Ô=à�áEâ
ã�ä�å�?�@�¡
�£¢j¤¦¥,Ö|§j¨�:96 F <�> (�)©KªM«K¬aÝ F à"EK:�­�o�®�� ` ?M@MAKBM¯K°K± F�²M³M�M´ ÐSµj¶�¢�¤·¥�Ö�§�¨¸:6 _�` e �5fMg oO¹Kº5sK»¼�Q½ `·�7� F (5)�� J�Y¸�O<M> (K) Ðl�5 ¼���H� ÙO�
4.
���������"¾�¿�À�Á�Â"Ã�Ä�� G�I (�)���U���D� Þ : ß Ô=à�áXâOã#ä#å F Á9ÂOÃ�ÄD� _Å` ?U@�AUB�Æ9Ç�È G�I (�)�M�p� � `5É5Ê ¥·ËUÌ5Í ��Î5Ï�ÐjF�Ñ5Ò � G�IDÓ �U��ÔQ�5�cÕ � G�I5Ö�× _HØÙ FOÚ �ÛoÅ� �Ü É�Ê ¥lËUÌ�ÍjCj¤ ÉDÝ=Þ�ßp`àÝ È�698�á5¥"Pc: FMâ�ã �Ü É�Ê ¥lË�äQ¥K6 ��Î % FOå } Î � Ï�æ5FOâ�ã �Ü É�Ê ¥lË %�ç Ã�è�é�ê�ëì8�íc:�îï¥O6"ð F"z W �Ü É�Ê ¥lËOñ�¯�ò"ó5Æô¥|¢54 Ï�Ð7FHG�õ �Ü É�Ê ¥lËOn�ö5Æ�ÇcÈ FH÷ �ùøpú �û�ü FMGjI � hý� `9É�Ê ¥SËjÌ�Í�þ ��ÿ�� ���jÔ�Õ Ý�Ê�� È F���� s��ô½;�� ` ��Õ `�É�Ê ¥£Ë %�ç Ã�è�é�ê�ëï8cí�:"î ¥"6�ð F"z W � h�� `jÉ�Ê ¥¦Ë�ÌÍ
	 õ þ % F Ý�Ê�� ÈýCjN�:�E
�c4��Hs���� � h ����� � êUë��9i ) s��
�i�� � � �S�K�"Õ �

5.
���������"¯����! ��#"�: � È y�z (�)�5�5���p�c¯���$!%5¯�&Å4OË
 ���'�(�)�*+"M: � È ` ¯��,$�)!*�- _ WK[ Ø �FOe ��f�g o ` k�m�n�s�»3�D½/.!0!	 õ21���3pF
4 ç Ã�s�5 ÿ �|�UÔ9�5��Õ �6 `�7 W � h�i98�:;&94KË � + _=< 4KE�>Q4�ð
?�s!@ô½�A9r Ó � �"��Ô¼���Õ �H�Q�5`2B!C!D )!*!-j�FE£¯��!�!)�*!- �/o F "5: � È;'�( ` )!*�- (̄

!�
�!G F�H

)
F�I!J�G�I�K!L¼Ó �7Ô ` ��Õ ` 8!:�&Q4HË
M!N#"!O � È Ó�z ��P�Q�"Õ L � h � ` 8�:�Ã�Ä�RTS <2U�V > U ð�Ã�Ä�s�W�X � �ô�/�K�"Õ �
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���
16 � 3 � ������	�
7É í
��O����������� !�#"!O � È���� K!L
É í
�
O����������+S� !�#"�O � È���� P�� S 7�� R�� �"! W�#!	�$&%(')!*� �+�,.-
�0/� �- Ó � P21 �43jí0��O5�����������
687 "�O ��9 Ó W�##S;:< '�"�O �=9 �>�0��?�7 K!L¼ÓA@ Ô�B 1 Õ;C�DFE��.�G!H�AI�J+S P���7�� �.KL /�M�N���O�PQ%R'S!(B 15T C

���
16 � 3 � ������	�
 65 cm D�U�V�P�� ÷�W�X
������	.
 65 cm D�U�V�P�� ��Y�Z�[��\�G!]�>^`_!Sba�c 1�d�e � �2!gf�h��A4_jiAk 1Fl�m0T�T�n � 65 cm D -po B�C ,��Aq4rp,;S5s�+ U�V
t iA��� 1B 1pT C

(u�v �bw�x )

7.2 y{z}|}~}�
1. 70 cm � O��
�4���j���.�������4����,�����`�5�TS;/��`���`�.� 9�� CCD �"�5�p�0���2� E4�b���0����� U �
��� 1pljm B5?FC  k4���b��,2�2!¡�j���"iF¢�£ 1pljm B 1�T ���b¤.¥���i¦����?.7R�8��� U>�0§ ,��0¨© E l�m�T�T�n �=¤�¥�� S�ª4«p¬���­p®&%¯'4° l�m B 1�T C;±�D � �>�p��,�²�³¦,�²5´µi¶ !H· m �¹¸�º
²��p��,»% 1Fl5¼�½ ?47;D4%¾� 1 B 1¦T C�DFE��µ�\!]�F¿�À�²�Á��;ÂjÃ 1© ° T ������²5¢�£»%Ä¤4¥4��² ¶�Å ��Æ0Ç © � @�X 7�� ÈÉ��'Ê!¯B 1pT C

(Ë ) Ì�Í�Î�Ì�Ï (Ð ) Î�Ì J

2. 70 cm � ¥��
�4���j���.��������Ñ�Ò�ÓÔbÕ
36 Ö ²
×�Ø`Ù�«.�8!¾��Ú`�.ÛR¥2�ÝÜj��Þ <>ß

1 ��' ° l�m B 1pT ���4DFEµijàRáj�
Ò�Ó 1 B 1�T C�;Ú4�4Ûâ¥"�¾²�ã�[��µ�"!åä <5ß l&æ 7¾ç�è�²5��é
t�ê �;ë X 7¾ì�í��0î�ï � 7
D4%R�¦�4�;²b¿�À��;Á 1
l �p�4�p��� �0° l ������²>Ñ��0ð�ñ\ò¾Ej���pó��0ôE;õ�ö�÷�'b¿�À�¤�¥��A� Å ò¾E�� æ�æ 'µ7>D4%Ä�0î�ï
� E l�m B 1¦T C4Dp²bÒ�Ó � �pÒ�ø�²>ù��µ�0° l ç�²ä <�ß 7F²4iAú X ��à¾áj�j?47>D�% � �4�p���µ��7Rð²bû�ü i=ú X l �5ó�²>c�ý\i;þ�ÿ>²;����� � ?=C
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8 � ��� � � � � � �
	 � ��
 � � �
8.1 ����� ������������ (DST) !�"�#�$%'&)('*

29 +
Ï-, : .-/ 15 Ö 4 0 7 1 ∼ 6 0 6 12 , : .-/ 15 Ö 7 0 21 1 ∼ 12 0 5 1

3-4 576'8:9-;
13 +<-=�¸->

(-'?:@-A�Ì-BDC-E )

3 ¬ He FHGJI'KMLON ��	-PRQTS�² /-U ¿�À 1 +V-W'X
( Y:A-Z-['\ )]'^)_-`-a-b "dceC-f b-g-h 1 +i-j'k:l

(-'?:m-n�- ) �To)p-q-r (s-tDu-A-vxw � � ZT[y\ )

He I z-{-Nx|}c�~}���:c�o-�:�-�-� g
He I � C I � Mg I cxFHG�I'KML����d�-� ]'^)`-� �-�-�Oce�-� 1 +<-=-�->

(�'?:@-AT�-BDC-E )Q-ST�-�-�-�
( �T��I����O� ��F-¡x¢-£e�¤L¥�T�-�JI§¦©¨TKªL ) c¬«TUD� g 1 +­'®:¯-°

(±-²-�-BTC-E )³-´Tµd¶'·J¸�¹ �TF ®¬ºx»e¼�P¾½ � ¿ÁÀ-�TÂ-Ãxce�-� 1 +v-Ä-Å (Æ-Ç-m-n-ÈT� )ÉRÊÌË
Spicule ceÍ-Î-Ï-z-{DNTÐOc�o-�:�T�-� g 1 +Ñ-Ò �-ÓO�¬Ô k:Õ-Ö (Ä�×ÙØ-Ú-ÛTÜ-Ý )Þ ·Ìß � CaII K ~dàáLãâä�¬å�æ�Fyâ�� Hα ~dàáLãâÌ�D�

CSIRO He I ~yç¤è É G · �d~'àéLãâ§cëê-ì ¿Áí Õ �-îxF©Kéï-ð 1 ñò-ó-ô'õ �¬ö i �:÷'ø:ù (ú'û:�T� ) �eüDý-þ-ÿd�������D[ (ú����-�-� ) �À `	� ��
D��� º�
���������� Ü��¥���d�-�������:� g 1 ñ������ ��!TÔ���" ( #ÌÚ�$�%�& )'�(�)
(Hα, Ca II K) c�*�+'�:«�,�--ï-ð�./*T«�,�-�021436587O� g º9�: Þ ·Ìß

X
)�;�< .>=-ceþ�?dc '�(T�-� c}o-�Ì��@Oc�A-ì

–
'�(�B�C . Þ ·Ìß B�C c C�D Ü���EGF�HGIOc�, õ – 1 ñÄ Ë�J�K (��L:Ø-ÚTÛ-ÜDÝ )

Magnetic sensitive/insensitive line cNM-o:� g º 9�:PO�Q � �-�-�dcR ý ¿ a-b ý ¿ õ :�S gTh 1 ñT�U�V
( #:Ú�$�%�& )

5324.2 Å(W�XTÐ 0.1Å)
ÉZY ~dà�7 âÌ��W�X-À�[�\�]-ê h � g 1 ñ^�_G`�a

(b�c-��d�e )O�Q � �-�-�gf 3 h�iT« � ��j 1 ñ��k�l
( #:Ú�$�%�& )m � ¹ 5>�	n2o º 9�:>p <�q�r�s f R ý ¿ut�vDý �-� f�w�x 1 ñ
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8.2 ����� �����
	���
�� (DST) �����������
10 � 6 � ∼ 10 � 10 � ��� , SOHO (CDS/EIT)'�(

–
Þ�� ß�� f��! 7#"�$&%�'�(�H!) :+* M&,�j

3 � 4 � ∼ 3 � 14 � ��� , SacramentPeak, SOHO, TRACE, BBSO

High time cadence observations of hot and cool

coronal loop footpoints

8.3 -���.�/�0�1�2�3
4�5�687�9

• W.J. Mao, H. Lu, T. Li, C. Li (Nanjing Inst. of Astron. Optics & Technology,

China)

• J. Singh (Indian Institute of Astrophysics, Bangalore, India)

• H.Q. Zhang (National Astronomical Observatory, China)

• W. Brown (Apogee Instruments Inc., USA)

• C. Kunjaya (Dept. of Astronomy, Institut Teknologi Bandung, Indonesia)

:�; 687�9

• Y. Litvinenko (University of New Hampshire, USA) 5 � 6 � –23 �=< 11 � 2–20 �
• D. Balsara (University of Notre Dame, USA) 5 � 29 �
• S. Krucker (University of California at Berkeley, USA) 7 � 7 � –9 �
• J.L. Bougeret (Observatoire de Paris, France) 7 � 10 �
• A.R. Choudhuri (Indian Institute of Science, India) 7 � 14 � –16 �
• U. Padmanabhan (Johns Hopkins University, USA) 10 � 20 �
• G. Vekstein (University of Manchester Institute of Science and Technology, UK)

11 � 4 � –8 �
• J. Snchez Almeida (Instituto de Astrofsica de Canarias, Spain) 11 � 17 �
• H.Q. Zhang (National Astronomical Observatory, China) 12 � 5 � –15 �
• J. Singh (Indian Institute of Astrophysics, Bangalore, India) 2 � 27 � –3 � 1 �
• E.N. Parker (University of Chicago, USA) 3 � 15 � –19 �
• J.C. del Toro Iniesta (Instituto de Astrofsica de Andaluca, Spain)

3 � 25 � –3 � 30 �
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8.4 /�0��������
8.4.1 �	��

�������	�����
������� �"!

2003 # 3 � (	$&%('*),+*-,.*/*0 (SMART) 1�2�3�(�� �*4�5&6 (
7*8:9<; <&=>3�<
2003 # 11 ��(�?A@ $	B�C(D�$�% .	/�0�E�F	G	H,IKJLD
M,BNE�O	P,Q	R�1�S�T�)�U<V�W <X 1�Y (,Z�[\U]$^%>_
` ,
a
1
bNcedgfLhi9j;\=�k>3(l,mn;po>qsr
t\kn3 u
vLw	1�<�x>4
5&6
E�y,z�{ <�|,u	}�~���u	v B(�,�	� : �,���	� ) d���� STE u^E(����u,v��	}^E(�� qj�,[
�*�>zi9�;i=�k<3�l*m>E u
v
w�{
? <j$^%>+L-�Z"���	$^%>�N�
�
+
-*V"W��<�
�� E(�:� (,Z �:=i�¡ L3
¢�£ <
Y�¤>¥"E�¦	§
¨	a�©&�,Uªu	v
«	¬Kq�­�®*© <<¯	° ± X ² ±
γ ² ± EUV V�W&d³E�´	°,µ	¶�� ·�¸ <�Z����*¦,§	¨�a¹d�º	»\J\¼n½*C>¾"JK¿ÁÀAdjE(Â	Ã
V"W <sÄ
Å"E uLv
«
¬KqsÆLÇ\kn�	 
3N¢�£&<�È�;po�q	É�dª©�<sÊ
�"E _L`
¦
§
¨
a�E�x>Ë
E�Ì�ÍAqÁÎ	»�k	=
k>3Nl

Ï¡Ð
: 2004 # 2 Ñ 27

Ï
(Ò ) 09 Ó 15 �*Ô:o

28
Ï

(Õ ) 17 Ó 35 �p=s{
)
Ö : ×	Ø��
§	º	§	Ù 6 Ú
Û 3 Ü 301 Ú	ÝÞ
ß � : à 60 �
� � : $�% _
á	â	ã	u	v�Ö

äæånç>èÁé^ê]ëNìªíÁî
ïñð

1 ònóõô (9 ö 15 ÷ –18 ö 00 ÷ )ø è(ù³ú ûnü>ýnþ
(5 ÷ )

Session 1: Developments and Improvements of Optical Solar Instruments
(09:20–12:15) ÿ�� :���������
Part 1: Present Status of SMART
(1)
ûnüný>þ 	

SMART
ù�
��

:
���� (15 ÷ )
(2) ������� 	

SMART
ù�
��

:��������� CCD ��� ì USB2  "!$#�%�& ù('*)�+*,�- � (20 ÷ )
(3) .�/�0 	

SMART
ù21�3�4�5�6�7�ù�8�9�:2;�<�1�3�ù�4�5 � (40 ÷ )

Part 2: Present Status of Solar-B SOT
(4) =�>�?�@ 	

OTA
ù�A�B � 3�C�D�E�F @ : Filter G�H�I�J�K�� (30 ÷ )

(5) L�M�N�O 	
Solar-B SOT P 4 ����
��Q� (30 ÷ )

(6) ��R�S 	
Solar-B

;�<�1�3�8 G ù2T�U�VXWZY"[�\ � (30 ÷ )
Session 2: Small Scale Activities in Chromospheric features

(13:25–15:55) ÿ�� :]_^�`����
(1) a�b�c 	

Hα d�e2f_g�!h%ZP 4�ù�
��jilk�m�ù�n�o (review) � (30 ÷ )
(2) ö�p�q�r and s�t_��u 	

CI
ì*)�vxwzyQ[|{

Super Granule
ù ��� 4�5 � (15 ÷ )

(3) s�t��}u and ö�p�q�r 	�~ !��"�Q� ì � v����Áù������ � (15 ÷ )
(4) ������� 	�����i�3�C��_� P 4(ù2n�o � (20 ÷ )
(5)David H. Brooks

	
A review of the properties of transition region blinkers and their relation-

ship with the chromosphere � (30 ÷ )
(6) �����x� 	��x���Nù*���_� ÷���H� �¡ i¢� ÷x��H_d�£(� � %QP 4¤w¦¥�y�§�{_¨X©¦ª X

��«x¬
­ ��® ����¯�° ®x± ��²�V ® D�³Z´ (20 µ )
(7)Jagdev Singh ¶ Variation of FWHM of coronal emission lines with height

´
(20 µ )

Session 1: Developments and Improvements of Optical Solar Instruments
Part 3: Other developments of optical observation systems
(16:10–18:00) ·�¸ :¹�º�»�¼
(7) ]�^�`�½�¾ ¶ ����¿�ÀQÁÃÂ�Ä¤wÆÅ�ÇjiÆÈ�ÉËÊ�Ì�Í$Î�´ (10 µ )
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(8) ����� ¶����
	�� ��
�� ® ����
����Q´ (10 µ )
(9) ����� ¶���� �����}Ì�wzy���{ ������µ�������� ��� ��É"!�� ® ����´ (10 µ )
(10) # ��­�$ ¶ Tip-Tilt %�& �|Å�')( ���*��+���¡�,�- ´ (20 µ )
(11) .�/�0�1 ¶2����¡�3�46587:9�;|® Í}ÎZ´ (30 µ )
(12) <�s �
=�>�? ¶@%�A���B�C�D�® Í�Î�E�FZ´ (20 µ )
(13) G���H�.�¾ ¶@I�J�K�L�M DST ® AO N�D�O�P ´ (10 µ )Q�R�S

(18 ± 30 µ�TVU )WYX
2 Z�[]\ (9 ± 15 µ –17 ± 45 µ )

Session 3: Magnetic Field and Velocity Field Measurements
(9:15–13:40) ·�¸ :½�^�_
(1) `�a�b�c ¶ !�d�egf 5�9 � Àihj�k�kl�monqp¤É � ����
 ®sr�t (review)

´
(30 µ )

(2) u�v�w�x�y ¶2z�{�|�� �8}k~�É�e)f 5�9������ }����¤¨x©¦ª z�{)�Ã®s�j� � � È�É"����´ (20
µ )
(3) ��a�&�� ¶@� ¬ |���® !�d6e�f 5�9�� À ®k��Oj�*���)������®sr�t ´ (20 µ )
(4) �
^���c ¶�58�:�8�j�¡  À�¢ ®i£�¤�� !�d�egf 5�9��¥��� ��¦��¨§x´ (20 µ )
(5) ©�ª�«�¬ ¶ ¨x©$ªi­�® ��z�{�|���® !���¯�° —ASP

� ��É � � (review)
´

(30 µ )
(6) ª�¯�°�± ¶ Magnetic sensitive/insensitive line

� ��É ���*z�{�|��Q®²� ��´ (20 µ )
(7) ³�´�½�µ ¶·¶
� He 7"£¹¸jº»  ��� ��ÉË��� ®�µ���� ��´ (20 µ )
(8) ¼�½
¾�¿ ¶ ¢ ©�À�Á8Â 7"®*Ã�{��ÅÄ�®s� �Q´ (20 µ )

Session 4: Transient Phenomena
(13:40–17:35) ·�¸ :Æ�Ç�½�¤
(1) È�É
Ê�½�¾ ¶�z�{�Ë�ÌÎÍÐÏ�Ñ
Ò�®s��B�� � ®ir�t (review)

´
(20 µ )

(2) Ó�Ô�Õ�Ö ¶·×
Ø�K�L�M�Ù�Ú ’NOGIS’
����É

CME Onset ®²� �Z´ (20 µ )
(3)Yu Liu ¶ Evolutional Characteristics of Magnetic Field in Hα Surge Regions

´
(20 µ )

(4)Dun Jinping ¶ Magnetic Shear Development in Super Active Region 10486
´

(20 µ )
(5) Û�Ü�Ý�« ¶@Þ�Ï�ÑßÒ�®ià �8á U p É 1600 Å â ® Ë�Ì ´ (20 µ )
(6) ã�ä � ¶ SOHO Í CDS ��I�J Hα ®iå�æ
� �6ç � ��nÅp8è Ï�Ñ
Ò ´ (20 µ )
(7) Zêé���ë�ì}¾îí ¶ White Light Flare at the Solar Limb

´
(20 µ )

(8) ï�^���¾ ¶ Hα Ï6�sð�ñ Â ºóò�ô�®sõ 
���ö�÷ (review)
´

(30 µ )
(9) É
^�ø�ù ¶ winking filament ®s� � � Morton wave

´
(20 µ )

(10) a�¯�Þ�ú ¶2û�ü�®jÏ�Ñ�Òo� !�� ®²� � (review)
´

(30 µ )
(ý¹þ�ÿ���� )

8.4.2 �����	��
���
�������� — ���������������! #"%$&
#'�(%)*�+�,�-�.�/�0 1
21 2�3 COE

154�+�+�6�7
8:9

: 2004 ; 3 < 17
8>=@?

19
8

A�B
: C�D�E�F 4�G�H�I F +�6 BJ�K�L
: M 90 N

O ; 3 <QP *&+�,&4�R C
-�.S/�0 TVU&WYX�Z�[]\�^`_&acbedgfih`jYkmln+�6]o

(p�q : rs�t�u 1 CQE�vQw ) x%y�z]C�DQE�F 21 2�3 COE
T{H�I F	|�}Q~��������Q�	|������Q� o

(p�q : �%�#�	� 1 C�E�v�w )
Zn����� �`�#� 4�G�H�I F +�6 B |g�]����� Ze�]� � _�a	��n�]� |`�&�� �¡QP]¢S£	¤#¥g¦&§ 6�¨�7©Z`Xgª � ^�«S¬g­�® � ��¯ � _�acbnd�f©°�j	k±l²�³ ¤ «_�a´b�dµfi°�j	kml � ¯ ��¶	·�¸n| _�¹�º�»]¼�½�¾�¿QÀ ¤mÁ 9 |YÂ	� Z�Ã�Ä � _�¹&º |

�>�iÅSÆ��#Ç�È »�ÉËÊ�Ì ¤��nÍ�Î�P�� � ����� |`���%ÏgÐ�ÑY�#Ð�Ò »�Ó Â�¤m �¡ ²�³ ¤ «ÔYÕ�Ö�×�Ø �±Ù&Ú _&a	Û�Ü ��Å �©Ý �YÞ�ßà���&áS��âSã&ä _�a]� �n���&å�æeç�è`éSê ½]ë �
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Ê�û ñ1ò Rw�ü:ý/þ1ÿ���� Û�� Ü1Õ Ê����
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(n )
cKeKf XKYKg �KoK�.p ,
qFrKsKt

(u ) vBw  w %!' ,
xKy
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8.4.3 ���������	��
���
������
1. Mini-Workshop on Magnetic Reconnetion and Particle Acceleration

2003 � 5 � 14 � (����� Y �K� f XKY ø�� )

2. Mini-workshop on Japan-UK Collaboration on ”Study of Nonlinear Magneto-Plasma

Dynamics in the Sun, Stars, and Accretion Disks”

2003 � 6 � 11 � (����� Y �K� f XKY ø�� )

3. Solar Reconnection Workshop

2003 � 11 � 5 � (����� Y �K� f XKY ø�� )

4. ����� �"!�w (�#%$'& �
2003 � 12 � 11 � –12 � (����� Y (�) *�õ,+ )
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