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1 c ó

F�Ô��� (Coronal Mass Ejection§CME) ´��L¡�ì���ºÝ�uL§�

�§Ó��´K�C/�m�¸Ú°ÄF/�m/³5Uí��Ì�����u¯�
[1, 2]

"

CME±� 100 * 2 000 km/s��Ý��1(S�m§3x1F�¤¥U
*ÿ�²w�u

�µ�]Cy�"AO´ CME��/¥DÂ�§§òé/¥NC�m�¸G��)6Ä§
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ïáå5"Ïd§éCME�ïÄ�IUY�\Ú\r"

¦^²�ÚnØ�.ïÄ CME 3F/�m�üz�§���nØ(J� CME ý

�-�/¥�(��mok �"�±`§8cïÄö��Ø�Ù CME O(��u�

m±9kÛ��/¥Ôn�A"@Ï��m¥(§X/��ÚF¥U©�0(Solar and
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Heliospheric Observatory§SOHO§1995) Ú/��LÞ«ÚF�&¢ö0(TRansional And

Coronal Explorer§TRACE§1998) ��m¥(Ñ´3/¥NC�m (��31�.�KF

:) �1*ÿ§¤*ÿ�����uy�Ì�´3U�²¡þ�ÝK"Ïd§ÏL�/F/'

XU©�0(Solar Terrestrial Relations Observatory§STEREO) ¥(@�é��?1áNi

ÿ§k"3CME�u�¢�5Ï�ïÄ�¡���?Ð
[3]

"|^ STEREO¥(·ÜïÄ

�Ì�¯KkµCME�n�AÛ/�Ú^ÿÀ(�§��CME�)�F�ÅÄy�§CME

´^°Ä�´�^°Ä§CME�'�^é�¯K"

2 STEREO�[0�

STEREO¥(��Æ8I´µn)��CME�)�Å�§CME3F¥DÂ¥�A�§

��pUâf3$F�Ú1(S0�¥�\�Å�§ïÄ��^|�n�(�!�müz�

.±9��º±���Ý!§ÝÚ�Ý(�
[4]

"2006c 10� 26F§{II[Ê�ÊUÛ

(NASA) ò STEREO¥(¤õx\ý½;�§Ù�1�¤k¤ì�~ó��8"STEREO

�êâÏL NASA���äXÚDx�/¡§,�ux���¤ìì|±9 STEREO¥

(��Æ¥%"STEREO¥(�l�mü�ØÓ��Ý*ÿ��§¿Jø��p�Ú¥Ú

F�(��n�&E§?�Ú�Ï��ÔnÆ[
)�lfN�^|�m��p'X§±

9ddÚå����uy�"¥(²L7��1�§��ýÏ��1�Ý§?\å���

1 AU �ý½;�"3?\ý½;��§STEREOü�f¥(©O u/¥c�§�13/

¥c¡�§¡��/STEREO−A0¥(§�¡�¡��/STEREO−B0¥(
[5]

"ü�f¥

(3�1L§¥§zc l/¥�ål� 8 × 105 km§ùÒ¿�X/¥–��–¥(�m�

�Ý§l��� �w§zcò¬O\� 22.5
◦

"STEREO¥(þ�z�f¥(Ñ�1
 7

�¤ì§Ù¥ 4�¤ìáuF/'XF�ÚF¥&ÿì (Sun Earth Connection Coronal

and Heliospheric Investigation§SECCHI)
[6]

"SECCHI Ck��4b	¤�¤ (Extreme

Ultraviolet Imager§EUVI)!ü�x1F�¤ (Coronagraphs)COR-1Ú COR-2±9��F

¥¤�¤ (Heliospheric Imager§HI)"

ù
¤ìòïÄCMEl��L¡�)�ÏLF�!(S0�DÂ�/¥NC«���

L§�n�(�üz"SECCHI�*ÿéïÄCME3$F�Ú(S0��mDÂJø�

�Ï§AO´ SECCHIþ�4b	¤�¤ EUVI§§¢�´ SOHO¥(�4b	¤�"�º

(Extreme Ultraviolet Imaging Telescope§EIT) �U?�§�äk' EIT�p��mÚ�m

©EÇ"4b	¤�¤ EUVI�&ÿì��´ 2 048 × 2 048§À|� 1.7R⊙§4�*ÿÅã

CX§Ý��´A� K�Az� K"ù 4 �*ÿÅã©O� 17.1 nm!19.5 nm!28.4 nm!

30.4 nm"§�Ø=�±^u©ÛïÄ CME�>u!^éL§!F�Vzy� (Coronal

Dimming)!¹Ä«n�(���§�kÏuÓ�iÿÚ¥þÜÚ$�Ü©�¹Ä
[5, 7]

"

SECCHI �x1F�¤ COR-1 ´��SùF�¤§1Æ(�´DÚ� Lyot(pc)

ò�XÚ§*ÿ�� 1.4∼4 R⊙"COR-2 ´��	ùF�¤§�±ÿþF� �1"F
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¥¤�¤ HI �)ü�°�Ýò�ª"�º
[8, 9]

§� HI-1 Ú HI-2§ÙÀ|��©O�

0◦
∼ 20◦!0◦

∼ 70◦
[10]

"

SECCHI�ù 4�ØÓ¤ì�p�Ü§éïÄ CME�'�ÄåÆnØk�¿Â§é

<�©Û1¥^|}�üz!F�¥^6+Û=Ø½5!V^�u!��Ú^éJø

�&E
[11]

"SECCHIé1(S-Å!1(Sâf6!��pUâf±9�A��m�¸�A

?1¢�iÿ§ù��'�nØý�ó�Jø
>.^�Ú*ÿu�"

éu STEREO¥(�$1;��O±9üf¥(�mY��Sü§�Æ[���L�

[ïÄ
[12]

"�üf¥(�m�©l�Ý���§́ &ÿF�(���Z�ÅµÙ¥�Y��

u 20◦ �§́ 4b	¤�¤ EUVI&ÿ��°[(���Z�Å¶�Y�3 60◦
∼ 90◦ �m

�§́ &ÿ��/¥��DÂ��>Ë���Z�Å"��Xüf¥(�mY��ØäCz§

(Ü*ÿI¦§STEREOïÄì|�Ñ
 STEREO�Æ¦·�o��ãµ1��ã´3u

��� 1 a S§üf¥(�Y��u 50◦ �§·¨ïÄ©Û��(��n�¤�§ù��ã

�´¤ì�����ã¶1��ã´üf¥(�m�Y�3 50◦
∼ 100◦�m�§��uu

�� 400 ∼ 800 d§ù´ CME�n�ÿþ�Z�Å§��[ïÄ§�NõA� (CME|¤¤

©!3å�� 1 AU ?�^|!�ÝÚ�Ý)9Ð©ÚDÂL§¥�ëê (��!�ÝÚu�

«�A�)¶1n�ã´u��� 800 ∼ 1 100 d§=3¥(?\F¥;� 2 a�§üf¥(

�m�Y�?u 110◦
∼ 180◦ �m§ù�§�A�U
*ÿ������L¡�Ü«�¶1

o�ã§üf¥(�Y��u 180◦
§�±�[*ÿF¡þ��/¥���u�¯�§d�(

Ü/¡Ú/¥NC��m��§��L¡þ?¿¹Ä«�u�¯�ÑU
��¡�l*ÿ§

ùé��ÔnïÄÚ�m�¸ý�Jø
���Ï
[5]

"

SECCHIØ=mM5/�CMEJø
áN*ÿ§�éÙ¦��
F�(�Ú¹Ä�)

��!4�!V^!���Jø´L�n�]�
[13]

"�u�ÌÚïÄ,�§�©=:0�

|^ SECCHI¼��'u CME�)!üz9Ùn�(�¤©&ÿ��#¤J"

3 CME

CME ´d�þ�lfNÔ�lF���¯���Ñ�¿DÂ�1(S�m��«y

�"Ï~§CME����þ3 1011
∼ 1013 kg ��S§�Ýþ?�±lA�Z�z¦�þZ

Z�z¦§k��Ý$�U
�� 3 500 km/s
[14]

"CME���p��lfN6-�/¥N

C�§�/^|�p�^�Úår��/^�§îK��/¥þ��í�¸§¤±éCME

�ïÄ���
[15]

"õc5§�,<�é CME?1
�þïÄ§���
�
ÐÚ?Ð§

�´k' CME�å±9>u�ã�$ÄA��¯K�8¿���t�Ù"·���§D

Úþé CME�k��*ÿ´|^F�¤3��1Åã�ëY¤�
[16]

§�´§±cF�¤]

�Jø�=´ CME3U�²¡���ÝK"<�e�?1]��n�*Ð§I�/Ï�½

�b�Ú�."~X± 3©ÛSOHOF�¤�*ÿêâ�§<�b½CMEDÂ�� 2 R⊙

?���°ÝE,�±ð½§¿ÏL��n��I�.5m�(½CME�AÛëê
[17–21]

"
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y3§<��â STEREO¥(Jø�n�*ÿêâ§Ø=�±��ÿþ���
CME �ë

ê§��±�nØ�.Jø�åÚU?§¦ÙO�Ñ�CME3n��m�$ÄÚ(�A

��ÎÜ*ÿ§��mUíý�Jø����ë�
[22, 23]

"

3.1 CME�þ�ÿ½

F�Vz´�3$F���½«�S§4b	!̂ X ��Åãþ�Ë�1r3á�mS

�â,eüy�§§�~��kCME"Vzy�²~U3^X ��Åãþ�*ÿ�§cÙ

34b	Åã�\²w
[24, 25]

"Vzé�U´duS�4Ü^|â,� 	.�§�)ér�

Ô�	6����"F�VzQUu)3F¡þ§�Uu)3F¡>��þ"�þ�ïÄ

L² CME�VzL§3�mÚ�mþþ�3ér��'5"

lnØþù§duÔ�Åð§3 CME c÷Ü©Èà�Ô�I�ÏLVz«��Ô�

�Ñ5��²ï§ÏdÏLïÄF�Vz�±m�í½ CME¤����þ!CME«A

��§�ïÄ CME �>uÅ�Jø�Ï
[26–28]

"3 STEREO ¥(�c§NõïÄö|^

SOHO/CDS½ö SOHO/EIT�êâ§ÏLïÄA½4b	Vz«�5��V«�Ô���

þ!Vz«����üz§�ù
ïÄ¥���²w"�Ò´ù
*ÿêâ�o=´5gF

¡§�o=´5gF¡>�±þ§"yk�n��m�&E
[26, 27, 29, 30]

"|^ STEREO¥(

V�Ý�*ÿ§Ø=�±Jp½þÿþCME�þ�°Ý§���±�½�.ëê§Jp

nØïÄ CME�4b	Vz'X�Uå"

Aschwanden�<¦^
��äk¥/�GAÛ(�� CME�.§ÄgïÄ
 CME

>u�ã�$ÄA�±9dd���4b	Vz
[31]

"T�.¦^
 14�gdëþ5[Ü

STEREO EUVI�*ÿ§�ö(¡3o��m¥ (�¹n�AÛÚ���m)¦��(J¤

õ/2y
 2008c 3� 25F CME��Ý©Ù9Ù«4b	Vz�A�§¼�
CME

Ð©\�Ý9Ù«��
ûBëê§�)3�u 0.6 R⊙ ��S CME��ÝÚ\�Ý"T

ïÄ�â STEREO*ÿ�[Ñ
U�mX�CMEüz�(�A�§��
4b	Vzy

�§O�Ñ�þ��¶�L5§STEREO*ÿ�?�Úé�.¥¦^�ÔnÚÄåÆÐ©ë

ê?1
k��½"ù��ïÄ(Jéu�â STEREO�m*ÿ5¢�ýÿ�A��mU

íCzék�Ï"��öÓ��@£�
ù«�.�Û�5§§Lu{üzÚn�z§=·

^u¥/�G*ÿ(J"¿�=¦´Ó�� CME§l�m���Ý*	§§´¥/�G§�

l,���Ý*ÿ�§�N´,	�«/�")ö3©¥��Ñ§2008c 3� 25F*ÿ��

CME�,3 EUVI/A�À|¥´�G�§�3EUVI/B¥%¥yÑ/�Ú�Ýþ�é¡�

E,(�"Ïd§�ïn�CME(�´�E,�ó�§7L(Ün�*ÿâU�\�õ"

STEREOV�Ý*ÿ§�Jø
b	¤�¤ÚF�¤�Ó�*ÿ'é§�?�Ú°(ÿ

½ CME�þJø
�U
[32]

"ùp�J��´ Aschwanden�<|^ STEREO¥(4b	

¤�¤ÚF�¤�*ÿ§JÑ
�«ÿ½ CME�þ�#�{
[33]

"ù«�{¢�þ´©Ol

STEREO−AÚ STEREO−B¥(*ÿ¥éÑÓ�CME¯�§ÏLÿ½F��lfN�/

GÚNÈ§�±O�3 CME�u�F��lfN���o�þ§ù�´Äg|^ STRREO

¥(]�?1½þ'�4b	Ú��1Åã�*ÿêâ5©ÛCME"Aschwanden�<��

Ñ
 CMEÚ4b	Vz�m�'X§¿� SOHO/CDSÚ SOHO/LASCO�ïÄ(J?1
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'�"lïÄ©Û¥���§��1Åã�*ÿI��Ä)0�Ñ��K�§�4b	Ë

�ÅãØ^�Ä"

3.2 CMEn�$ÄA��ïÄ

3 STEREOu��c§<�  ¬/Ïu�.½öF¡NC��g�'�u5m��

� CME�n�(�A�"ùÌ�´Ï�± F�¤���CMEã�´3�m²¡�ÝK§

�¦ CME�$Ä�Ý!/��&EÑ¬É�ØÓ§Ý��§|^��F�¤�*ÿØ�U

�ÑÝK�A�K�
[34–36]

"y3·��±|^ STEREO¥(V�Ý�*ÿ§�O(/ÿþ

CME�n�(�A�§$��±==|^ SECCHIF�¤�êâÒU©ÛïÄ CME�D

Â��"�,§·���±(ÜÙ§�õ¥(�*ÿ§æ^ØÓ�#�.5ïÄCME�n

�(�A�"ùØ=�±�y�.���5§�òJp�m�¸ý��O(5"

ã 1 ÿ½ CMEn� ��AÛ'X§: O L«��� �§: P ´�*ÿ:
[37]

Howard�<|^ STEREOÚ SOHOF�¤êâ§æ^ÊÏ�n�ÿþEâ§¼�
3

F¡>�þu)�ü� CME¯��n�A�9�Ý
[37]

"Xã 1¤«§ÏLb½ù
¥(?

3Ó�²¡þ§¿� STEREOVf¥(3��»�¡þ�ÝK©O� � 1Ú � 2§β ´

�*ÿ:P �éu�� (O :)��Ý§△ α´ STEREO−AÚ STEREO−B�m�Y�§Π1

Ú Π2 ´�*ÿ: P ©O�éu*ÿö 1 Ú*ÿö 2� �� (Position Angle§PA)§re´

�*ÿ:3��»�¡þ�ÝK��� (O :) �ål§l1 Ú l2 ©O´�*ÿ: P 3��

»�¡þ�ÝK�ü*ÿö�R�ål"�â*ÿÚ°(�¥(ëê§Π1Ú Π2 ®�§¿�

STEREO−AÚ STEREO−B�m�Y� △ α�®�§ÏLn�AÛ'X
[37]

µ

tanβ = tanΠ1 sinα1 = tanΠ2 sin(α1 + △α) , (1)

tanα1 =
sin△α

tanΠ1
tanΠ2

− cos△α
, (2)
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lª (1)!(2) ¥�±¼� β Ú α1��"

Howard�<æ^�ù«n�AÛ�{U
O�Ñ CMEu)3F¡þ�²ÝÚ�Ý§

¦����(J�y¢
§F�I�ëYAg�uL§âU¦F¡þE,�^|(���ü

zK§=ÏL�g�u  ´Ø
�"

F�3��1Åã´1Æ��§3 STEREO¥(�c�*ÿ¥§ïÄö���U
�

� CME 3À���þ�ÝKÈ©"Mierla �<|^ STEREO¥(õÅã�*ÿêâ

�±ïÄ CME�n�ÿÀÚÄåÆA�
[38, 42]

"Mierla�<�âÛÜ�'�lEâ (Local

Correlation Tracking§LCT)§3 STEREO−A Ú STEREO−BF�¤¥©EÑäk�q(

�� CME§¿|^(Ü: (Tie-Point§TP) ���{ (�¡� LCT-TPEâ) �±íäÑ

CME�n�ÿÀ(�"¦���Ñ§XJU3 STEREOF�¤�*ÿã�þ(½ÑCME

�% (Center of Mass§CM)§¿(ÜTPEâ (�¡�CM-TPEâ)§�±¼�CME�%�

n��I
[42]

"

Thernisien �<
[39]

Äu���[Eâ§3AÛ(�þæ^
Î/�N�.§O�


CME3n��m�DÂ��!n��Ý±9CMEc�Ü©�\�Ý"

¯¤±�§ü:*ÿ�F�¤�/pÝ–�m0ÿþ{ØU�� CME �ý¢�Ý
[40]

"

�/pÝ–�m0ÿþ�{A^� STEREO¥(�ü�ØÓ�m ��F�¤þ�§ù�J

KÒHA)"~X§Mierla�<|^ STEREO]�¦ /̂pÝ–�m0ÿþ{¯�ÿ½


�g CME�ý¢DÂ��ÚDÂ�Ý
[41]

"§3 CME����äþ'± Jp
°Ý§l

�Jp
�mUíý��°Ý¶�§�":´æ^
��AÛ§7L÷v���*ÿé�

�m�ål����*ÿö�m�ål'�é��^�§ÄKù«�{ò��"

,	���J�´§Mierla�<�â STEREOþF�¤�*ÿêâ§Ägé �'E

â (Polarization Ratio§PR)!���[Eâ (Forward Modeling§FM)§LCT-TPÚ CM-TP

Eâ��[(J?1
�['�§(Jw«§Ø
PREâ�	§Ù{A«�{���CME

�DÂ��Ä���
[42–44]

"Ó�§Liewer�<(Ü TP EâÚn�ÿþEâ�[
 5 �

CME¯��;,§¦��uyy¢§CME3$F�DÂ�§Ù���U3�Ýþu)r�

 =
[45]

"

3 STEREO¥(ÿ�,��c§PizzoÚ BieseckerQu 2004c;��é STEREOê

â�O
�«AÛ½ { (Geometric Localization Method) 5�[ÚO� CME�DÂ§ï

ÄL²T�{¯auCME>���ä§cÙ´�lU�ÝK²¡ (plane of the sky) �[

�>���Ø�äÑòE¤n�����Ø�
[22]

"3 STEREO¥(¤õu���§Curt

�<|^ STEREO¥(F�¤êâ§Äg�y
 Pizzo-BieseckerAÛ½ �{�k�õ

U
[46]

"�¦��Ñ§éu��;. CME ¯�§¦^ù«�{  Ø^�L 5 minÒU

�� CME�%!c�Ü© �±9�	�)ä$Ä�Ý"�,ù«�{�O�L§�3

�½Û�§Ø·^u STEREOVf¥(Y��u 30◦ ½�u 150◦ ��¹§�´�ÏL|

^ SOHO/LASCO3�½§Ýþ5�Ñù«Û�"XJÏLO�êþ�Ñ CME��Ý±

9DÂ��§K��âù
ÐÚ(J5�äÙ´Ø´��/¥§XJ(½´�{ÒUO�Ñ

CMEK��/¥�¸�nØ�m§l9�é�m�¸Cz�Ñý�
[46]

"
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Boursier�<JÑ
,	ü«ÿ½CME3n��mDÂ���#�{
[47]

"�«´3�

��.Ä:þ§æ^�¥�(��. (Hemispherical Shell Model) 5(½ CMEL¡(��

 �§lÏéÚ�lCMEc�;,¶,�«´�âF�rÝã�§ÏéÚ�lCME�

%"�é 3aØÓ CME(�¥�.!̂ 6-.!�G) �(�§Boursier�<^ùü«�{©

OO�
 2007—2008cm STEREOF�¤*ÿ� CME¯�"^ùü«�{�Ñ�CME

�²Ý!�Ý±9DÂ�Ý�¦^Pizzo -Biesecker�{Ú Thernisien�<��{ (Forward

Modeling Approach by a Flux Rope) ���(J�Ä���
[22, 44]

"Ó� Boursier�<?�

Ú�Ñ§ò5Oyæ^gÄ&ÿCME��{5¼������CME¯�§±Bé¦��

�{9Ùëê?1�î��u�§lJp§�n���{���5§¿�ª¼����

CME�ÚO5A�"

���J�´§STEREOF�¤*ÿ�Ü© CME ¯�¥�3²w^6-(�"Ï

L STEREO*ÿ§k"¼��[�^6-3n��m�©ÙÚüz5Æ"~X§WoodÚ

HowardïÄ
 2008c 4� 26F��g CME§uyÙSÜ(��/��±^DÚ^6-

�.5n)§¿�^6-	Ü��3��aq^6-°Ä�-ÅE¤�c�
[48]

"¦��â

STEREO*ÿ½Â
T^6-Ú CMEc��AÛ¼ê9Ùëþ!Ð©� ëþÚÐ©n

��Ý©Ù"ÏL�mS���[§¦�y¢
3�ºÝ�mDÂL§¥§̂ 6-�/�U


�±g�q§̂ 6-�� �U
�±�½�½5"éu 2008c 5� 17F� CME¯

�¥�Vc�(�§Wood�<E,�â*ÿ½Â
ùü�CMEc÷�AÛ¼ê9Ùëþ!

Ð©� ëþÚÐ©n��Ý©Ù
[49]

"�[(Jy¢
TCMEäkü��þØ���c�

(�§¿�§��¹
TCME �ý�õê�þ"vkuy§SÜ�3²w�^6-A�§

Ùc�(�3DÂ¥��±Xg�q5Æ
[49]

"�ö��Ñ§du§�ÌNØ´^6-(�§

@oT CME�Vc�(�Ú¾��¯�Ý (�p 1 120 km/s) 4<éJn)ÙÛ¹�^(

�Ú°ÄA�"Ïd STEREOJø� CME$Ä�#*ÿ(Jq�·�JÑ
��k�)

û�JK"

3.3 CME3n�C/�m�DÂ

CME´���í¥��«ì��uy�§Ù¥DÂ�/¥NC�m�CMEîK�C

/�m�¸Ú°Ä/³5�mUí§é§���\ïÄw�c��"¦+L�®²È\


�þ�*ÿÚ�.©Û²�§��´ØU��n)CME�DÂ!$ÄA�"SOHO/LASCO

�À|��� 8◦
§ STEREO ¥(F¥¤�¤�±ÿ°� 90◦

§�, STEREO ¥(�

*ÿ���� LASCO ØÓ§§´l�l/¥��m±1nö��Ý*ÿ CME ´XÛ

DÂÚK��/¥NC�m�"{ü/`§§Äg�Ï<a��ïÄ1(SF�Ô��

� (Interplanetary CME§ICME) 3SF¥��C/�m�uÐ!üz���L§"Ï�

STEREOF¥¤�¤Jø
c¤�k�2,À|��§§®²�Ï<�3ïÄCMEÚC/

�m�¸�¡��
��ã5¤J§�CME3n�C/�mDÂÚ�m/³Uíiÿ!

ý´Jø
�\O(�êâ§k¿Â�ïÄ¤JØäZy"

Harrison�<Ð«
 STEREO¥(F¥¤�¤�Ä1*ÿ¤J
[50]

"l¦�uL�*ÿ

ã�¥Ø=�±�ß/©EÑY(Ú7( (�ã 2)§Ó��U©EÑ�þ�ð(§w«




166 U © Æ ? Ð 30ò166 U © Æ ? Ð 30ò166 U © Æ ? Ð 30ò

°À|iÿ�k|^�"Harrison�<�ù�ó���
 STEREO F¥¤�¤¤õ&ÿ�

�1�� ICME¯�§mÿ
 CME*ÿïÄ�q�#+�"

ã 2 2007c 1� 25F STEREO−A¥(þ� HI-1Aû��ã�§î���ªÝ� 20◦(80 R⊙)§�±w

�ã�¥�ß� CME(m)§7(ÚY(©O?3ã���e�Úmý
[50]

Harrison�<u 2009co(
F¥¤�¤3¤õu�� 2c�m��*ÿ¤J
[10]

"

¦�Äk�Ñù
¤J´ïá3(Üõ�¤�¤�Ó�Ü�Ä:þ���§Xd°2�À

|Ò´(Ü
 LASCO!HI-1A(B)!HI-2A(B)� 5@���À|"�±`§3ù
���#

*ÿÄ:þ§<�y3éu ICMEÒ´ CME �1(SéAN®Ä�vk¦¯
"3d©

¥§Harrison�<$�ïÆØ2üÕ¦ /̂ICME0§Ú�¦ /̂CME05L«l��?¿

��Ô���"�,l��ål��§CME��Ý�$§�ÏLU?ã�?nEâ§<�3

STEREO1�1]�¥¤õ/uy
 1�ål� 171 R⊙ � CME¯�
[50]

§ù3 SOHO�

�´Ø����"�5�õ�ó�uy3°À|¥)0�Ñ��A�²;F�¤*ÿ�3Ø

Ó�?§��¤¢�)0�¥�VgÚå<��À
[51]

"Sheeley�<�uy3¤¢�=�

p�^«� (co-rotating interactive region, CIR) ¥*ÿ��ëYÅÄÚC/¥(ÿþ�p

���º¥�ÝOrkX�{��'5§?�Ñ´5g�É���p���º@Øc¡�

$���ºE¤
*ÿ¥�p�ÝØ «�
[52]

"STEREOF¥¤�¤Ø
*ÿ� CME�

	§�uy
�
Ù¦��XUNk'�k�*ÿy�§~Xµ1(!Þ(!�1(§±9�
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�ºÚ CMEé§���^§�ùØ´ STEREO�:"I��Ñ�´§�,ü�F¥¤�

¤U
�l CMEDÂ�é�ål§�´éJ��lü�F¥¤�¤ã�¥�ïÑ ICMED

Â�n�(�§�)ý¢��"¤±§F¥¤�¤�*ÿã�ØU��^5©Û ICME�(

�A�§Ï�/ÏÃõØÓ��.5¼� ICME� �±9$ÄA�
[51, 53, 54]

"

äN5ù§lF¥¤�¤êâ¥©ÛCME(�§¬-�éõ¢S¯K§X  �U3

STEREOVf¥(���F¥¤�¤¥uy CME�l,§,	���U½4J&ÿ�§ù

Ò¬K�í� CME�n�;,��Ý�°Ý"Ïd§·�ØUÏ�8c�*ÿU
�{u

y CME¤k�(�[!§U
&ÿ�§��,�A�NÒ®��Ø�"~X§Maloney�

<|^ CME;��n��m�Eâ§�lïÄ
 4� CME ¯��$Ä;,"ù
;,

Ù¢�´Äu COR1/2*ÿ�	í[Ü§��Ô�¥��ÓA�N�IÏL<ó£O§��

U
����� CME�Ý
[55]

"lù
(J¥§¦�uy'��º�Ý¯� CME�~�§

'��º�Ýú�CME�\�§�ªª³´CME��Ýªu��º��Ý"

Davies�<3?n STEREO¥(F¥¤�¤êâ�§¦^
�@Äu/�m–�å0ã

(time-elongationprofile/plot)�©ÛEâ
[56]

"/�m–�å0ã´l��ã (running difference

image) ��m�¡Ü¤��"ù«�{aq/¡~5F�¤]��?nÃã§é{B§é

�lÚïÄ�ºÝF¥�m (��Ñ 1 AU) ��S� CMEÚÙ§]Cy�Jø
éÐ�ó

ä"Liu�<3c<�Ä:þJÑ
�«(½n�CME;,�n�AÛÿþ{
[57]

"Xã 3

¤«§b½ STEREO¥(Ú/¥Ñ?3��¡þ§P:´ CMEDÂ�� �§r ´���

P :�ål§αAÚ αB ©O� STEREO¥(�éu��Ú P :�m�Ü�"�Ñ{ü�n

�'Xª
[57]

µ

r sin(αA + βA)

sinαA

= dA , (3)

r sin(αB + βB)

sinαB

= dB , (4)

βA + βB = γ . (5)

Ù¥§βA Ú βB ©O����éu STEREO¥(Ú P :�m�Ü�§γ´ STEREO¥(

Ú���m�Y�§dAÚ dB ©O� STEREO¥(ål���ål"ÏL*ÿ�±¼�

dA!dB!γ§¿�d/�m–�å0êâ:�±¼� αA Ú αB ��§|^n�'XÒ�±O�

CME DÂ� P :��ý¢ål r§±9 βA Ú βB"

éõc<�ó�==|^
�m,�����&E§Ïd�7L/Ï�«$Ä�.
[57]

"

éw,§Liu�<�n�ÿþ{¿©|^
HI-1!HI-2¥�áNÿþõU§£OÚO�ÑÓ

� CME(�ëê§ÃIb½$Ä�.§U
�°(/ÿ½CME�� 1 AU ål?�DÂ�

�±9ý¢�»�ål"ù«�{é�m�¸ý�ïÄ�©kÃ"

Webb �<Äg(Ü LASCO!SMEI±9 STEREOF¥¤�¤�*ÿ§nÜïÄ


ICME�üz(�±9$ÄA�
[58]

"ùé
)�ºÝ� ICME�n�A�±9 ICME��

µ(���p�^Ñk�¿Â"3¦��ïÄ¥§LASCO!SMEI±9 STEREOF¥¤
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ã 3 ��¡þ�n�AÛ'Xã§:��L/¥�ú=;�§:J�´��Ú/¥�m�ë�
[57]

�¤�ã��U\3�å/¤
�ß°2�À|§�±�[*ÿ~5CME3��ºÝ�m

¥�uÐüzL§"ÿþO�Ãã�|^
/�m–�å0ãÚ�"¦��|^
õ«y

knØ�{§�)°Ä$ÄÆ (Drive/Drag Kinematic)!n��Û�{ (3D Tomographic

Reconstruction)!HAFv2��º$ÄÆ�. (Hakamada-Afasofu-Fry version2) ±9 ENLIL

^6NåÆ�.©Û{
[58]

§©ÛïÄ
ü� ICME�/�(�A�±9ÄåÆüzëê"

¦�éù 4«�.(J?1
©Û'é§uy§�¤��� ICMEÄåÆüz/�A�Ä�

��"�Ó��öJ2§�,ù
(J�q§�¿Ø�L�.Ñ´�õ�§�½�(Ü*ÿ

âU�Ð/U?�.Ún) ICME"

Howard�<�´ÏL(Ü SMEIÚ STEREOF¥¤�¤�*ÿ§©ÛïÄ
 ICME§

3nØ�.Ä:þíäÑ
 ICME�$ÄA�9$Ä;,
[59]

"lí�(JÚC/�m��

iÿ���'�¥§�öÄg��
 ICME�V¤©(�µ�Ü©´ ICME���a¥G	

/(�§,�Ü©´5g��L¡«�É�)�CIR�z"�ö?�Úíÿù«CME(

�ATéÊH"

��í���k Lugaz�<�ó�§¦�Ø=(Ün�^6NåÆ�[!F¥¤�¤Ú

SMEI�/�m–�å0ÿþêâ§í�Ñ
ü�CMEDÂ�»�ålüz§��éùü

� CME����p�^?1
�[O�Ú*ÿ'�
[60]

"¦��â CME�*ÿA�é±

 � PP�.Ú Fφ�.?1
'�¤õ�?�½NÚ"Poomvises�<|^���l�.
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(raytrace model
[39]

)§(Ü SECCHI4b	¤�¤!F�¤±9F¥¤�¤�õ����Ó

�*ÿêâ§¼�
3�ØÝK�Ae CME�/ý¢0»�DÂA�§?�ÚO���


CME�Ú�c÷ÚÌN�Ý��m!�m�üzA�§�Ñ§�3�� 50 R⊙ ?m©�±

~�Ý§¿�\�Ýüz3SF¥�m�� (�� 90 R⊙) �±^�ê5ÆL«
[61]

"ù
(

Jén)ÚuÐ�Ün�CMEÄåÆ�.Jø
���å^�"

4 Ð "

|^DÚ/¡Ú�m��§�)4b	¤�ÚF�¤��§�Ul�m����5*ÿ

ÚïÄ CME«!uÐÚüz5Æ§CME�ý¢$Ä�Ý!/�±9$Ä����äÑÉ

�ØÓ§Ý��"Ïd<���Ã{��ëY/*ÿCME3�ºÝ1(S�m (� 1 AU)

�áNuÐ§�Ã{l¢ÿþïÄé/CME§ÏdL�éu����u¯��/¥�A

�m��=k� 9∼10 h�m�°Ý
[4]

"

g 2006c STEREO¥(¤õu�±5§Jø
�	�ü��mÀ����*ÿ§¦�

<aÄgé����¥¡¹Ä¢y
n���Uÿiÿ"§¤õ/Jø
 CME�áNê

â"<�U
ÏLn�ÿþEâÚÙ§�{°(ÿþCME��ÝÚ��§��Jp
��

/¥�m�ýÿ°Ý§�¢y
CMEl�)!DÂ�-�/¥$���?���!��

�¢�iÿ"�±`§du STEREOF¥¤�¤�ó�§<��±l¢ÿþp�/u��«

nØ�.Ú�{3�ºÝ�müzþ�Ün5"ØØ´3��¹Ä4�cÏm�´8c�¸

c�ã§STEREO¥(Ñ�±&ÿ��þ�CME¯�§Ù¥�)�
f���¯�
[5]

"

du8c�m.�KF:NC� SOHO¥(E,3Jø*ÿ§Ïd<�¯¢þ�±l

�mn�ØÓ���5*ÿ��L¡��«¹Ä§°(�½T¹Ä�u´Ä¬�)F�^|

(��|9 CMEL§"~X§�C Shen�<(ÜõÅãF�*ÿ§Äguy����º

ÝF`�u¬Åì¤�¤õF`�u§¿�ª�)CMEL§Ú��&E
[62]

"

Ïd§STEREO¥(Ø=�ïÄ��Ôn��Jø
���~kAÚ�óä§���m

/³UíiÿÚý´Jø
�\�¢�&�CMEÐ©�ã�êâ"ù
¤J��5�O(

/ÿþF�(�9Ù^|rÝ
[63–65]
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Progress in the Observations of Coronal Mass Ejections

by STEREO

ZHANG Xue-fei1, LIU Yu1, SHEN Yuan-deng1,2, TIAN Zhan-jun1,2

(1. Yunnan Astronomical Observatory, Chinese Academy of Sciences, Kunming 650011, China; 2.

Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: We briefly review the important observational results for CMEs based on the

stereoscopic data by STEREO, including: (1) the study of the structural characteristic of

CMEs evolution, by the determination of their mass from the EUV dimming observed by

the two EUVI (EUV Imager) telescopes; (2) the study of the propagating characteristic of

CMEs in three dimensions, by analyzing the stereo image pairs from the two coronagraphs

on board STEREO; (3) the study of the ICMEs as well as their evolution and dynamics

through the inner heliosphere to the Earth, by tracking their source regions on the solar

surface and the following propagations in the heliosphere from the two HI (Heliospheric

Imager) telescopes. Finally, we introduce the new methods for measuring the parameters of

CMEs using triangulation techniques.

Key words: solar physics; STEREO; coronal mass ejection; triangulation


