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(a) Rn)� (�) � (b) p� (304 Å �op�?$_9d#Y
?) � (c) s (195 Å) �

(d) �d (Hα) � (e) p��l2� (Fe XIV 5303 Å)
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1964 ' Severny [14] e�Q℄,v|���2�=,�,4Q�#4QK�2qaOkzZ�`J 3u^℄ (O[qWO��"2qOkzZ�'7^℄) 
2006' 9/ 23nM�� Solar-B�L~7�� SOT(Solar Optical Telescope) 	.{"�O�b�n^5p�q (�� 0.2′′) JR"*��nQ℄Ok:�w�zZ�}*�
�"~���"Q℄a�WT�zZK�ÆJE��WT℄~�yWT!n	TÆ�� zZP=! β �G� M�}p�>����2�f�O�Q�Q℄Æg�Ok�O��u�!\
n	T;Q�=,�v|^e{p+i9H6\~�g��B_}_�/vBCÆ1s Lin �j [15,16] N/vBC Fe XIII 10747 Å=,Q�a,Nn�, 0.1uOk$ �P=� (1∼3)×10−3 T �zZK�
9Q℄OkqT�L�zZmÆsNv|��vÆHanle��t"uqC��W>Æ0M9Q℄ 10−7∼ 10−2 T T��uzZm|'�!Æ�EzK4Q�p=�pZ|q
 Raouafi �j [17,18] 	} Hanle ���$a SOHO/SUMER En	T*�vBC O VI 1032Å=,�,4Q�Q℄��Æ��V\	9�zZ�=,� 3 × 10−4 T 

3 �Qm|\�`G�h=l��l=OkzZ�^E�f;^	}�`n�'7zl
l 4 yqaOk9H6�'>n�`n�zl
lm��;5lqH�!%�-VzH6\��+$W[H6��-�zZ|Y{zzZ
s��2~�Hj(\ÆAXm[Vz h(Æ��4��7/dÆ2/0HH6\zxu�OgM=4�2~�Nx���S%H6\
K0�g%H6\�"=z 9DQ��V!`�V46��f�#�uH^xÆ}}9ye`�V2��g
30 000 km l=�{zzZ %
�
l 4 ��n^5p�f� 2 000 km ÆJ�g{z��
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Ok�&zl��O{p� 3 qÆ^=K����K_{_L����eOk_LNW�QH!
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NWF�2Æ0Ok�WzZ�^E�f;tU"�O�I���e�W> [19,20] 
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l 5 yqa 2 M�℄x�/h�1"lo
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m 5 �XT�0iA�m
(a) l �F4�I�SGfYU�1jB�n� (b) l �.4�I�GfYU�1jB�n��`-�I94`��w>� Fourier Ta&_�? [21]�M+QZ���q	zZ9EkTP��zjW�#CD�q�W:� [23] ÆOgl=Cu�zk

�&zl~'��_+��H6\ (Active Region, AR) ��a�a�l=�Hzj(J^
A�uMB+��fo.�-VZRj�ml=H6\Æe�7(\ (qe ER) [24−26] 
�#&"O�[��|=l=�G&VR�{z"zZ (qe IN) 
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�{�l=z��uo�h_WSÆsH6�=� Hale VR2o!!h�-VxTE�
f�t��Z)'�A^E�o�u2"y`DQ�
6n�=l=z Vq�j(ApÆ Stenflo [28] l��2��l=z���^�;%"�UI[DQ^E�=l=z CDX����6S�i�g�
Cfl=z����!�Ek�ok��!�PsQTM+Q�^E�M+Q (�e:�M+Q) ��!�Æ�O:��*��V�
Ts9)�Ok\%�M(UI=l=�OkH6Æ5�B`&��q��=l=3k���)M�Æ*!D�K�"�l=OkH6�E=�MA"�A�0j\= [7] 
A<�%℄E�l=H6J"�C���Æ�&M6�Jb�**q�0M
)Cy`h_Æ9`n�T�A�nM���)M�2C#� 5 000 �
G|�jl�yW�n	hi;%�NC=l=OkH6(:�� [29,30] 
OkH6�h_WSfo%�R	zZ�^E�f;K�
NR��{p� 3 W��|Y0�H6�k5R�H6��7^E�}\���H6�u>R
OkH6�k5Rf;^^#D�6Q��T��zj( [31,32] ÆNu�ie^EjV 10 u3gHu|~Æ{p:(9�W:�H6\2℄�I�l=��|YzZ�t;��|h[�k5
u!AMBAp}FÆ��_0E�j 2∼3 u3gHuÆ>nE)MUI��.��q�� CME �vÆe0B}5rÆ� 3∼4 u3gHu0Æ�T��z��4���q;�zxf;g4ZZÆ�pOg��S�	9�� [31−34] 
H6�=(:"a9n���2��=��:(�Pf�OkH6Æ�8e^_�
20∼40 u3gHuÆAXQitUfM+QzZ�[xEe^℄��
s 1968 ' Dodson! Hedeman [35] S 15 a �;u���*�M([�2Ee�H6�=� (^=�� 60◦! 240◦) ÆN� m = 1�[xEeM+Q�[~aTZ
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Carbonell! Ballester [40]ANo9l 154 du>��N"OkH6�0jWS
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�~ÆUIj{Nuu>f�WTu>R�zj(�XGK [40,42−44] 
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m 6 �Pl(
/F3� 22 (v?
(a) Hoyt )�0G412`�$YYs$�J8w3�	 Maunder $ Dalton W?�� (b) :8821��Rnw82)�0G4 IGO ��JYE<��F4�Rnw� IGO `�BJ$_<��.4�Rnw� IGO `� (c) \0iRnw� IGO W`�D
g688�Rn)��;ww���3Ri� 22 a w� [45,46]�℄ÆOkzZ�^E�f;"u*rp�?\ÆA"r�Y�Ok�O�WW��
��l��=O�OkzZ�G%YA�oR�f;QiÆ�z�!"yUuu&2�Qh_�M+Q�M
Arp�W7� 5 u� 1) �9�g�TOk��zZEEkTM+Q��2ÆD�'	���OkH6� 22 'u>� 2) TF[xEe�M+Q�Æ�$OkzZ^E��7CEeR� 3) �&�WT!EkT�l=A=Z^EÆO�'JM+Q�h_WSÆTs��~OkH6�"�+$WG�����$WG� [22] � 4) `"V7Z!�7Z��C�!ÆCe���qOM�9�~�;%|hN0 [50] Æ��7Z"!s%4DV7ZÆOkH6'>nq��V	�ktU"�*�l_�.k� 5) P��M+Q�C�8(OkzZ�zH6�OkuQ�ÆA�&Hxq`_u>4;!mBu>4;Æs
Maunder � Dalton V='� 150 d u>(:�
G�W7:*!Æ�&GK6n?{|!Æ���mKe�`��Ok�OYe�CG�,WÆD�xq�Q	.!h_WO�n�%�;Æ9�K�2�'"u2%{Ok�Oq7uuH�q
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Progress in the Studies on Distribution and Evolution of

Solar Surface Magnetic Fields

SONG Wen-bin1,2, FENG Xue-shang1 , WANG Jing-xiu2

(1. State Key Laboratory of Space Weather, Center for Space Science and Applied Research, Chinese Academy of

Sciences, Beijing 100080, China; 2. National Astronomical Observatories, Chinese Academy of Sciences, Beijing

100012, China)

Abstract: The Sun’s magnetic fields, differential rotation and plasma convection give rise to

complexity in the magnetic structure and activity over a large range in both spatial and temporal

scales. The most notable among these is the solar activity cycle of 11 years, or magnetic cycle of

22 years. On small time scales of a few seconds to several hours, spectacular explosive events occur

in the solar atmosphere, such as solar flares, prominence eruptions and coronal mass ejections.

These forms of activity are all closely related to solar magnetic fields (SMF). This paper focuses

on the introduction of SMFs’ origin, the related observational technique, SMFs’ distribution and

evolution, and several associated typical characteristics, such as the complexities, active longitudes

and active holes, the periodicities, and so on. The detailed content is organized as follows. In

section 1, four typical forms of solar magnetic activity (sunspot, flare, filament, and coronal mass

ejection) and their corresponding theoretical models are described briefly. Section 2 is devoted

to solar dynamos responsible for explaining where SMF comes from and the course of instrument

development built for observing it at higher and higher temporal and spatial resolutions. Section

3 summarizes the laws of SMFs’ distribution and evolution on different spatial scales, including

magnetic fields associated to active regions, quiet sun, and network, intra-network magnetic

fields, obtained by using magnetograms and solar activity catalogues. Finally, some associated

unresolved problems and highlights are discussed in the last section.

Key words: astrophysics; solar physics; solar surface magnetic fields; solar dynamo


