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(�dh=
�d%_�J�(K 100012))'�"�TLJ��CR����`GW`�&��`G3X���Æk�v,p8e*MTK�X�}n�CR(C[.2�+B�7�l�p�?d�)�?d���?d<��`G�{�p�{LJw^�3XÆi#CQBP 8#xa�g;/X�*T"3ELJ\|H (VSO) �<+V\x�{w^\|H�CRDlp;���i:�=g��e��dD��A��3ELJ\|H�u{�ep�Dp��.l&�Ou��y � p�\|;�3ELJ\|H�℄0�LJ���3Xx����+BR\�p#�pI/�v	{�P1 � N37 � TP39 ��� �"j�
�A

1 �4FMK^~I-B
1.1 �s��(2DKI[{G (Virtual Solar Observatory, VSO) !SS6��KIw�k6��2��o�ebfFBZ������>��[{Gmv�KI2W�K>��nk6��ty)J�e[vUTKI�[{:*
�	[{G
SBt[Yo�KI*
�-�l�y Internet �9>!SJ���YCYR[t2DKI[{G�
1.2 �wq�o;dq��v 60 �JKI[{Gv�mv\o/V_i�nS��6R;P,s�(yqy4h�v�L*�n��E2 (|<�NkdN) v��YqF�m(k�(64�oBQKI��:%T�� |
�m�yh�r"��)%2Ww��U�,s��&n.�>Bz[E�:w�49��t�?%PNL*6R�2WBQu�>~>0�q�sJw�"���q�2W>�u� Roudier k Malherbe [1] 7[ 1995 GE�KGSv��Jio�2Wo��r0�)%2Wo;Av℄�2W!2Oj��w�9�y>iBnS [2] ��S-4BQu�;A�2�JI7[{G�_F2W�bO~z�P8!�[,��2W>B%af:BQ�1N��� �x�Æ�2005-02-16 � $|�Æ�2006-01-25~�#��d%Zsh=ÆDCÆDVJ�= (90412016)



� 94 �������\�|�;�G��������� 24 ^�Æ.�Gm~�KI2W6�?)!%h�KI2W�?�SJsSy;��XtF�2W8U�yHN[{Gkz+� 1997 G Sanchez-Duarte �u [3] '�U[4KIw�\oSSJeS�e�7�� 1998 G Dimitoglou �u [2] FSAR��)S7��G\o� Capodimonte [{G� Kevin Reardon U[ [4] KI
�EY3���BQ1N6�rp�G�_F��)1NNW6R&a4�Js�u|�2Wo�9��9℄z��p�Jw��=�*A�\o� 8 J[{GkBQC�[{Qd'PU[	qBKI2W;�
 (Whole Sun Catalog, WSC) �; [5] �v$95���L��io�XUT�sJKIw�,�5.*Aw�ky�BQu��K>,s�
1998G Hill [9] �5/� VSO �BI�2001 G 7 � NASA m(f:y�=oBV.��GSg�Æd�8k2W?)�\	a [6] [?KI2W6�?) (SDAC) P*#x�fg	aA�	�� VSOU[�BQ��,�b%-4�M4�>��f^�2002 G 11 �t)6O<o:�$KI[{G�-o>F�o:kKI2W?)bS� VSO BQb%���2DKI[{G��&a*� [7] M[� VSO �Y�=Y�b3=Y�T/��--)�'OE&f�;�S��M46N��;Æd�(7��9f VSO �;/�℄��tdY%�"F�t VSO ��;�v JOSO (Joint Organization for Solar Observation) [8] � SOLAR

(SOHO Long-term Archive) [9] �ARTHEMIS (Archive Thermal Emission Imaging System) [9] �)y�KI_F�PYKIw��; BASS2000 [10] ��zf�2Ww��[l_�yKIBQ�BN/~z�)$BQv�	m(BQ��v�	�xi [11] �1998G�v�	j/	b%SJt NSF (National Science Foundation)k NASA (National Aeronautics

and Space Administration)�o1V�bfWWW0��6�2Ww�
�9w)$BQv�	[{:[Y���Kv�	0B+�v℄&a�$2D[{G (National Virtual

Observatories, NVO) dt��r�^��",�;� NVO !SJz VSO �:��;F���[{��5J�℄i./BQy`�P�℄K�
1.3 ���0m

VSO~z�I7KI2W?)����hZSv 10Jsy��UTLYmv�2Wdt VSO �SB6)%2W�y�4km(_FHNzY) (#x NSF k NASA Cb)ud2W^�t 104.3 TB���HNt NSO (National Solar Observatory)�SDAC (Solar

Data Archive Center) �6O<o:k-o>F�o:UT2W;�� NSO UT�2W#x
GONG (Global Oscillation Network Group) � GONG+ � SOLIS (Synoptic Optical Long-term

Investigations of the Sun)��SDACUTLAm(k=X2W�6O<o:UTWilcoxKI[{G� SOHO MDI (Michelson Doppler Imager)�[Ey,_F2W��-o>F�o:�UTy�� Yohkoh2Wo�?wxvq�sy&~�UT2W;��f.��7 1�[� VSO�2WbSjt�7 1?�1) KPVT� Kitt Peak Vacuum Telescope�2) OSO-7� The Seventh

Orbiting Solar Observatory � 3) SMM � The Solar Maximum Mission � 4) CGRO BATSE� Compton Gamma-Ray Observatory Burst and Transient Source Experiment � 5) SOHO �
Solar and Heliospheric Observatory� 6) TRACE � Transition Region and Coronal Explorer�
7) GSFC/SDAC � Goddard Space Flight Center/Solar Data and Analysis Center � 8) SOI �
Saturn Orbit Insertion�9) SSSC� the Stanford SOI Science Support Center�10) SXT� Soft

X-ray Telescope�11) USC� University of Southern California�12) BBSO/NJIT� Big Bear
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Solar Observatory/the New Jersey Institute for Technology�13) PSPT� Precision Photometric

Solar Telescope�14) ECHO� Experiment for Coordinated Helioseismic Observations�15) ASP� Advanced Stokes Polarimeter�16) CHIP� Chromospheric Helium I Imaging Photometer�
17) HAO � The High Altitude Observatory �k 1 � VSO r��1n [11]4 Y y � b ,

KPVT 1), GONG, SOLIS The NSO Digital Library

OSO-7 2), SMM 3), Yohkoh, CGRO BATSE 4), NASA/GSFC SDAC 7)

SOHO 5), TRACE 6)

SOI/MDI 8), TON, Wilcox Solar Observatory The Stanford University SSSC 9)

MDI, TRACE, Yohkoh/SXT 10), LaPalma archive Lockheed

TRACE, Yohkoh/SXT, the Mees Solar Observatory Montana State University

Helioseismology Data Set of Dopplergrams USC/Mt. Wilson 60-ft Fower 11)

Full-disk Halpha,Ca K and White Light Images BBSO/NJIT 12)

ARTHEMIS Italy

BASS2000 France

Coronal, PSPT 13), ECHO 14), ASP 15), CHIP 16) HAO 17)

1.4 ������w��t*
(1) ��
VSO ���;�!�KI��:$Bog}_9n� VSO ?;AE+oy?`BQ�W�io2WbfL�;A6R49h2W�*A2W/3bf?(�;;AiB�z�o"���
VSO 5o}�owm1Vo"9�}D (| C � C++ � Java � Perl � Python �

IDL SolarSoft1� IRAF) zb%Y��9n�`�T6�o}B4Y��b%~ VSO F.,�2W6���,:����4UT�2W;A�2W%��K>L���Ao}9n (ig}��hoT69n) �Y) VSO��t�[h-o}K>�4ZAtY��B6bS�2W��_FAz�u2�;P��(�m(��LAiZ��2WH�k2Wa)-)�[?2W�#x7 1 ?
10 JHN�KI2W��_FAz#x�f���W�<�N���dN�_�dN�6�k6E2 (I �Q � U � V ) �	X��	���ÆS��-vE2�KIpX2�u2t X (�	-�) � Y ('?-�) �Z (F�) � T (�() �;P�k'��-y6��P�����(R�9�bS�K>+�=e�#h�:�(>���>X���J_Fh��2WH�v XML (eXtensible Markup Language) � HDF (Hierarchical Data Format) � FITS (Flexible

Transport System) �Cv�b%?�T/|KIT/;��KI�2;���4St VSO�;�Az�
(2) �-BI�-BI#x�6�KIw��o�#h/�2WeÆ�sS�h4_�h-o}K>�4�yAz�*A�6���>�e��Q[#x�6��2�2Wi$��i$�0T9n��oP[�e��,:�ÆdnSw2W;��lSB����;A�� (P[�e) �
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�h-�2#�=o4M�(�fv
�KIBQQ[�6���>1d��K>�6��io;�_2(��N>�Ss���!q�o}jr�T/F�ya)��*
zH;�_!.1�Y1;A��*���z�P[�eoYT' VSO�KI���q4j�|$BkM[�;A=e���F�|m3b2W!SJqi�T'�0�P1V�Cf~�T'��L2W�o>6�-)StiB�)J�e�B=Y�ozk2SG�℄�Q[| XML k JavaScript znS2W;�5/k;�oS�6��>�ooH�-�� VSO �b%?44�S%�-`!|F��q%��o"qs��2W7��oH�-��ty>�v2W�k6��2#&~z VSO? VSO !iy���e�
(3) �-BI�%�
VSO />�h2WUT-~zT61VY��L*2W� VSO �9~k.J VSO �e�����hy VSO �Nd� [11] ��l_k`�2W�,�'B
bf Internet a)o�2W�ibf�o=Br��6�w�C��o�8k`�o�2WCL)L��!'vMH�o}8N,s�9(Eu�6�fTPiYnS*A9�n2W�
VSO /By�U|yBQ1l|i4 EGSO (European Grid of Solar Observation)�T/k�2�7�~ VSO ?��&�T`�B
.�2Wa)� (bfy2W�T/��2�l�z:zY�9�)�Y�I�o-��z LWS (Living With a Star )!:
yf:�?9v$?`49j�u��8k
	�zy��e�℄�W��;) �e?�

2 �4FMK^~I�'�
VSO BI�t)U[?w~z�q��KI�������hkÆd�

2.1 �.��z?!%�?$[[{_F�)s[!m(_F�)�%�UC>aB<�-�1SJ�uP�_)fTfÆi�2W�niP�[�h�FSA�2W6�`�Q[�~stBN�t�#hBQ1N�BQQd`���dE0=m(KI_FU���m�����# 90 GrZ�KI��:�Szm�h�Yb���o_F95��zm(U��i1%�� VSO \^Bo�?f:	$[{G�{KI_F�Y_FKIdN�<�NkKI&%
��KI����?�dEBQlWtw�[Æi���dNU�(z!.�F�B$9jS�?KI���z)�y,�! 6�)�}�+/��KI��odBQ����Gz�{KI_F�SS�z!�I7_F" SOHO � TRACE � Yohkoh�F.��F�zy,F.��_FU�zm(U��5��z)o0{[{Gb��	y>! 
�o_F�Ez��{�v6�o0{���� H-alphaqy4h��qk_Fozo0{S℄�LYo"�%�([�_FU��-S�YKIdN_FtHY�Æi�!��kBQ5s�X3S� WWW 2Wo"#xdN�qy4 H-alpha ��2W�2WH�56�2W`�T6�Az�F�2W-�t!6R� FITS H��`�f�h��m



� 2 Z �D~�3ELJ\|H�\&� 97��UT�(2Wr<�g}-�)t3��� VSO n��^�[?B6�2Wk`�f�2WXUT��;�o}ibf http �>[7 FTP ~z (t*ASBwUT) O��2Wl_� MO (Magneto-Optical) �aL���*�k�2��>�O(A�Y�(B<�_FV_��o4	�[2WA��&>�3~Otrb�
2002GZ�![{�U[3�	qk2D[{G
(Global Virtual Observatory, GVO)�Y?f:	$[{Gt'�?[{�zF�	#�[{�YXb>C!w [12] PU[�3�	?2D[{G
���S&3?2D[{G9St!2D[{G�. (International Virtual Observatory Alliance, IVOA) ?�S�;dXZAnS�Y�=Y��Qd�zf�? VSO Pv�ZA��v℄jt�1{� [13])�>�Q/�

2.2 ���z�}0-\o�U[� SOLARNET (SOLAR NETWORK)�; [14] ;�!�?Cv\o�KIw�-S IVSO (Italian Virtual Solar Observatory)9dt EGSO�SB6�\o�A6��KIw�v�yy Torino�t INAF (Istituto Nazionale Di Astrofisica)[{Gu|� SOHO

Long-term Archive �yy Napoli �t INAF [{Gu|� THEMIS Archive � $ INAF [{G2W� Catania INAF [Y��[{G2W�yy Triest �KI	�w�fw�P!b���� Kanzelhohe Solar Observatory �2Wb|� SOLARNET 5K>Cv�/9�2Ww�F!Oto,kF��; EGSO �%Hbt����,s� VSO n��^�K.U[� EGSO �; [15] �)!yoH�-oy?`6��bY2W���I�A�6�o}�KI2W0���;�F�HNw�!4��2W�>��Az��℄/kH���>M�SS(�eS_F;��KIT/;�kKI�2;��[?KIT/;�tS��%��3��KIT/2WbS)%2W#x��a�pX�
�m�y2�>&%��KI�2;�tU���2�7bS#x�uQ�S;� (| SOHO CME �
Coronal Mass Ejection �7) �zY SGD (Solar-Geophysical Data) �O ;���w�J;�4UTyKIT/��2�� �(g~� (>8!yY��(�;Pk7�) ��2W`��#x2WYnk�6�o SolarSoft �LQ�2F.2W-8k6���6�KI2W?HN$�!%[io2Wk*A.12W���Nd�m(k�4V_M��Zo2W�Y��-�>�FA� EGSO 4A3o}6�KI2W�-��KGAm�KI2Ww��o℄z�SB`9�`��*A6�kbYKI2W�Q[�m�4UTM�m(k��6R_F;��<)S�<B�`9yT/��2k� �KI2W3~z[��!� EGSO Y��SJ2D[{G�)$2D[{G NVO - VSO Ov7F4o,s�[{2Wo�2Wl_k[E℄K�T/UTMR(Qd�[{:$�y,�g��g�D�$P�U[�LY� NVO � VSO ���
3 VSO �fq|℄_

VSO ��o4jFf:BQ�FSA%�v%f:�W� VSO [�Yd!q�b�BQ��Q|�
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(1) m([a:bf�℄�(6�y2h���ay;���dN� X 	���;�_FU��$tO ky2� (|y2�>M	) f℄��d%�
(2) KIpXoaL=YtKI��dNh�m(_F�WmaX��Wmh���(6�bS�2W�B�KIpXoa1��dN�<�N�t��dOn.�5/�
(3) 
�mA74=Y�=Y�!bfy,:zPQ�y,:bfKIAB�Æ,�j�KIAHT/�)ABQ1N\o74dNF�kP�(6��W�<�NF�2W�
(4) KI8bOxtKI8M�y2�Es��2�?JKIdN�.+!m(b1KI8hKI�a
q�	Xz�dNkoa?�;dKI8��&<fT�>i℄)1N�oB*lKI8<k8�� X 	��um;P2W~z�h�zF.BQ��vq�1No�;�_FF.f:BQ��X)�>�SS�V��dtK>Q[

VSO bk�p�uk�J2W��oW���℄e�KI��(��F449h�KIBQ�HN1l2S��y�℄���~k6�zYQf 7 J����mW��r�O_F2W�y��eBQVg1N VSO � VSO 4�o��&y��e�℄BQ�B
k&r�℄BQ�A(�>vKI���8�m(r�O| Yohkoh � SOHO k TRACE XM�~�o�2W [16] [? SOHO � TRACE �4"7�n2W���SJ 5 G??S Solar-B �
STEREO (Solar Terrestrial Relations Observatory) � SDO (Solar Dynamics Observatory) m(r�O�f~�o_F2W�4℄��;dq�2Wo�vO��)%2Wo6��
Internet ���J����:�y�4�y,o"| GONG+ /�Y-Yqwm�v�r�<�a
2W� SOLIS \o_F��UJ�&- Pb (1 Pb= 106 Gb) �����2W�
2007 G SDO ([4M� 1 Tb �2W�2W�l_���L/��&	��-�qz>iz$�4o��yCv;�_k�?>K>Q[P43~O&w��;d�v���j��~�1�,2WK%-�/�kj�Sq�BQu��yKI=Y�KI
��<k3�F.�;�\oBQ�FT�,�>;�"���L/K>! VSO�SB2S�VSO ! Internet�>�yo�2W.o�iF.2W6���N�bf2WoT��*�o VSO 4	�o��i_�fU�)�6���--4l_�-�%����~�1�,�l_Nt!�l_�) B%a Pb ��2W�l_ (C14o9>K�) PB4�?��2W;�M3t6��;�w'O[v�PY2W3�U��r ��2W;�-�%���L
�KI���mS�W��SJeS�yo"6��0���eiYZ��?��2W?))4O#oKI��:BQ� VSO �-3��6��2W0�k6���>�^�F�3�k��4tj�oH�-�%��hod[V��fm VSO �4t7�kfWd[V��tyKI�u�
	�
[v1Ndo [11] KI�f:7��Q�PY!FSBN6�[{�����8f:�Z-�9e� (bfy,:) �:f�iYh?(`� VSO 4mvn.�KIf:7�lT9qt2LQo}UT�$J2Wb|)J	7�b|
!h�,�HNbfh�-�9�2W�
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VSO �5.z��43�qkeS�KI2WSt�qkKI2WeSK>��n�-8k`����Q[9M�L*�KIT/;�kKI�2;��(J2D[{G�[vLY�[{hok�-T�+�L*�KI��BQ�� ([{:BQ) UTdCwv�&�k-)� VSO 4v
j�(�BQ-)k(��;�PF-)�%�qkKI2W4*eSwz�m(r�O (| STEREO � Solar-B � SDO) �2W�4bf VSO UTMo}�o">1N�d\^��?);�_�hf2DKI[{G��rSb���l��!�
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The Virtual Solar Observatory and its Development

LIN Gang-hua

(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: With going deep into research of solar physics, development of observational instru-

ments and accumulation of observational data, it urges people to think such things: using data

which is observed in different times, places and bands to seek answers of a plenty of scientific

problems which are hang in doubt. In the meanwhile, researcher can easily search, analyze and

use data. That is why the project of the virtual solar observatory (VSO) gained active replies

and operations from observatories, institutes and universities in the world. In this article, the

origins, function, adopted technique and the current status on the virtual solar observatory are

introduced.

Key words: astronomy; VSO; review; solar physics; data archive; search tool online; network;

grid


