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6RODU�:LQG�0DJQHWLF�)LHOG�DQG�7ULJJHULQJ�(IIHFW,03���ZDV�VLWXDWHG�DW�*60��;��<��=�� �����[���������[IURP�����WR�����NP�V�� IURP������WR������87���6LPSOHV�HVWLUHDFK�WKH�VXEVRODU�PDJQHWRSDXVH�DW�;� ����5( DQG�WKH�QLJKWPLQ���UHVSHFWLYHO\���7KH�GRWWHG�OLQHV�LQ�)LJXUH���LQGLFDWH�WKHVKLIW�WR�DFFRXQW�IRU�WKLV�GHOD\���2QH�FDQ�VHH�WKDW�QRW�RQO\�WKH�VXEVWRUP�LQWHQVLILFDWLRQV�FRXOG�EH�DVVRFLDWHG�ZLWK�WKH�FHUWDLVROLG�KRUL]RQWDO�EDUV� VKRZ�WKH�WLPHV�RI�/*3V�ZLWK� WKH�VDPWXUQLQJV�DQG� WKH� WKLUG�ZLWK� D�GURS� LQ�%]�� LQGLFDWLQJ� WKDW� WKEXOJH�DFWLYDWLRQ��EXW�DOVR�UHTXLUHV�HQKDQFHG�FRQYHFWLRQ�
&21&/86,217KH�VXEVWRUP�RI�0DUFK����������H[KLELWHG�PRVW�RI�WKH�IHDWPDLQ� DXURUDO� VXEVWRUP� PRGXOHV� GHVFULEHG� E\� (OSKLQVWRQHJURZWK�SKDVH��D�EULJKWHQLQJ�RI�WKH HTXDWRULDO�DUF��DQ�DXURUDO�LQWHQVLILFDWLRQV�� � $� FORVH� UHODWLRQVKLS� WR� VRODU�ZLQG� SDUDPGXULQJ�WKH�IROORZLQJ�LQWHQVLILFDWLRQV���6RPH�ZHUH�SUHVXPDEORQH�LQWHQVLILFDWLRQ�ZDV�VSRQWDQHRXV�
����� ����� ����� �����7LPH >87@ RQ 0DUFK ��� ����
�
��
��� ���

������������
��������� ���

���������

/292=(52
����� 0/7
����� 0/7
����� 0/7���

��������� ����� 0/7 ���
������������

��������� ���
���������

����� 0/7
����� 0/7

���
��������� ���

���������

����� 0/7
����� 0/7
����� 0/7

3RODU�3,;,( ������

3KRWR
QV����

NH9�
( [��

���NH
9�NH

9VVU
FP� ���
������PDWLRQVLGH�WU�PRPHVXEVWRQ�VWHSVH�ODJV�H�/*3
XUHV�RHW� DO��EXOJH�HWHUV� Z\�WULJJ

)L,Q/R

J�����3RODU�3,;,(������NH9���([�������NH9�WHJUDWHG�IOX[�LQ�VHYHUDO�ORFDO�WLPH�VHFWRUV�DQG�RYHUYR]HUR�79�ILHOG�RI�YLHZ�

��[�����NP�� �7KH�VRODU�ZLQG�YHORFLW\� LQFUHDVHGV�IRU�WKH�ODJ�WLPHV�QHHGHG�IRU�WKH�VRODU�ZLQG��WRDSSLQJ�ERXQGDU\�DW�;� �����5( JLYH�����DQG����QWV�RI�WKH�VXEVWRUP�LQWHQVLILFDWLRQ�ZLWK�D���PLQUP�RQVHW��EXW�DOVR�WZR�RXW�RI�WKH�WKUHH�IROORZLQJ�RI�WKH�SXOVDWLQJ�QRUWKZDUG�,0)�WXUQLQJV���7KH� �7KH�ILUVW� WZR�/*3�FRLQFLGH�ZLWK�QHJDWLYH�%]�GHSHQGV�QRW�RQO\� RQ� WKH� VLPXOWDQHRXV� DXURUDO
I�D�FODVVLFDO�VXEVWRUP��$NDVRIX���������DQG�WKH�������� LQFOXGLQJ� D� SVHXGREUHDNXS� GXULQJ� WKHZLWK�WKH�SROHZDUG�H[SDQVLRQ��DQG�WKH�:76�W\SHDV� IRXQG� QRW� RQO\� DW� VXEVWRUP� RQVHW� EXW� DOVRHUHG�E\�WKH�,0)�%]�YDULDWLRQV��DOWKRXJK�DW�OHDVW



:H� IRXQG� WKDW� WKH� JOREDO� JURZWK� SKDVH� ZDVWUDQVIRUPHG� DIWHU� WKH� RQVHW� LQWR� WKH� ORFDO� JURZWKSKDVH� LQ� WKH� UHVWULFWHG� VHFWRU�� ZKHQ� DQ� DXURUDOEXOJH� H[SDQVLRQ� ZDV� REVHUYHG� LQ� WKH� DGMDFHQWUHJLRQ��:H� FDQ� GHVFULEH� WKH� UHODWLRQVKLS� EHWZHHQWKH� JOREDO� DQG� WKH� ORFDO� VXEVWRUP� SURFHVVHV� DV� DIUDJPHQWDWLRQ� RI� WKH� QLJKW� VLGH� DXURUDOPDJQHWRVSKHUH� LQWR� WZR� RU� PRUH� VHFWRUV�� 7KHWUDFHV�RI� � WKLV� SURFHVV�ZHUH� REVHUYHG� QRW� RQO\� LQWKH�DFWLYH�DXURUDV��EXW�DOVR�LQ�WKH�G\QDPLFV�RI�WKHWUDSSLQJ� ERXQGDU\�� 7KH� DXURUDO� EXOJH� H[SDQVLRQPLJKW�EH�FRQVLGHUHG�WR�EH�WKH�PDLQ�GULYLQJ�IRUFH�RIWKH� IUDJPHQWDWLRQ�� E\� GHFUHDVLQJ� RU� UHYHUVLQJ� WKHFRQYHFWLYH� HOHFWULF� ILHOG� LQ� D� EXOJH� UHJLRQ� LWHQKDQFHV� FRQYHFWLRQ� LQ� WKH� DGMRLQLQJ� UHJLRQV�� ,QWXUQ��WKH�ORFDO�JURZWK�SKDVH�SUHSDUHV�D�IDYRXUDEOHFRQGLWLRQV� IRU� WKH�QH[W� LQWHQVLILFDWLRQ� � LQ� � � WKLVUHJLRQ����$V�D�UHVXOW�D�VSDWLDO�IUDJPHQWDWLRQ�FDXVHVWHPSRUDO� IUDJPHQWDWLRQ� RI� WKH� VXEVWRUP� DFWLYHSKDVH�LQWR�VHYHUDO�LQWHQVLILFDWLRQ���7KDW�FDQ�H[SODLQZK\� LW� LV� VR� GLIILFXOW� WR� IRXQG� FODVVLFDO� LVRODWHGVXEVWRUP� ZLWK� VLQJOH� RQVHW� DQG� SROHZDUGH[SDQVLRQ�7KH�EHKDYLRXU�RI�WKH�HQHUJHWLF�SDUWLFOHV�QHDU�WKH�WDUH� XVXDOO\� FROORFDWHG�ZLWK� WKH� DFWLYH� DXURUDO� LQWHQVLPDJQHWLF� ILHOG� OLQHV� IURP� WKH� ODWLWXGHV� RI� WKH� QRUWKHPDJQHWRVSKHUH�HDUWKZDUG�IURP�WKH�JHRVWDWLRQDU\�UHJLRRI�WKH�QLJKW�VLGH�VXEVWRUP�PDJQHWLF�ILHOG�FRQILJXUDWLRGHVFULEHG�DERYH�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�LQQHU�PD
5()(5(1&((6$NDVRIX��6��,���3RODU�DQG�PDJQHWRVSKHULF�VXEVWRUPV��'(OSKLQVWRQH��5��'���2EVHUYDWLRQV�LQ�WKH�YLFLQLW\�RI�VXE*HRSK\V��5HV�� ���������������������(OSKLQVWRQH��5��'���-��6��0XUSKUHH��DQG�/��/��&RJJHU��:����������,PKRI�:�/���6SHDU�.�$���+DQXOWRU�-�:��HW�DO���7KH�SROD5HY���������9������3������/XL��$��7��<���$�V\QWKHVLV�RI�PDJQHWRVSKHULF VXEVWRUP0D\QDUG�1��&���*�0��(ULFNVRQ��:�-��%XUNH��DQG�*�5��RQVHW�DQG�H[SDQVLRQ�SKDVHV��LQ��6XEVWRUP����(GG��E5RVWRNHU��*���6��,��$NDVRIX��-��&��)RVWHU��5��$��*UHHQZ0F3KHUURQ��DQG�&��7��5XVVHOO��0DJQHWRVSKHULF VXE����������������5RX[��$���3��3HUUHDXOW��3��5REHUW��$��0RUDQH��$��3HGHUWUDYHOOLQJ�VXUJH��-��*HRSK\V��5HV������������������6DXYDXG��-��$��DQG��-��5��:LQFNOHU��'\QDPLFV�RI�SODVPWKH�QLJKWWLPH�VHFWRU�GXULQJ�PDJQHWRVSKHULF�VXEVWRU6KDUPD�$��6���DQG�%DNHU�'��1���:KDW�WULJJHUV�VXEVWRUP6XEVWRUPV����HG��E\�6��.RNXEXQ�DQG�<��.DPLGH��SSBBBBBBBBBBBBBBBBBBBBBBB
5HSRUWHG�DW�&263$5�����:DUVKDZD��������$FFHSWHG�E\�$
UDSSLQJILFDWLRUQ� HGJQ��7KDQ��:KJQHWRV
�5HLGHVWRUP�R
KDW�L
U�LRQR
�PRGH:LOVRQ\�6��.DOG��<VWRUPV
VHQ��HW�������D��HQHPV��-���H[SD������
GY��RI�6
)LJ�����'HWDLOV�RI�WKH�GURSRXW�UHFRYHU\��/$1/���$

�ERXQGDU\�LQGLFDWHV�WKDW�WKH�SDUWLFOH�LQMHFWLRQV�ZKLFKQV� WDNH� SODFH� LQVLGH� RI� WKH� ERXQGDU\�� � 7KHUHIRUH� WKHH� RI� WKH� EXOJH� ����1��PXVW� SURMHFW� WR� WKH� HTXDWRULDOW�GHPDQGV�FRQVLGHUDEOH�UHYLVLRQ�RI�WKH�DFFHSWHG�LPDJHLOH�LQ�JHQHUDO� LW�LV�SRVVLEOH� WR�XQGHUVWDQG�WKH�IHDWXUHVSKHUH�VXEVWRUP�PRGHOV���/XL��������5RX[�HW�DO���������
O�2XE��&R��'RUGUHFKW�+ROODQG�������QVHW��,PSOLFDWLRQV�IRU�WKH�VXEVWRUP�SURFHVV��-�
V�D�JOREDO�DXURUDO�VXEVWRUP"���5HY��*HRSK\V�����������
VSKHULF�;�UD\�LPDJLQJ�H[SHULPHQW��3,;,(���6SDFH�6FL�
OV��-��*HRSK\V��5HV�������������������������0DJQHWRVSKHULF�HOHFWULF�ILHOGV�GXULQJ���VXEVWRUPRNXEXQ�DQG�<��.DPLGH���7HUUD�6FL�������������������.DPLGH��.��.DZDVDNL��$��7��<��/XL��5�/��GHILQLWLRQ�DQG�VLJQDWXUHV��-��*HRSK\V��5HV������
�DO���3ODVPD�VKHHW�LQVWDELOLW\�UHODWHG�WR�WKH�ZHVWZDUG�UJHWLF�SDUWLFOHV�DQG�ILHOGV�QHDU�V\QFKURQRXV�RUELWLQ*HRSK\V��5HV������������������������QVLRQ�RQVHW"�&XUUHQW�XQGHUVWDQGLQJ�DQG�RXWRRN������7HUUD��7RN\R�������
SDFH�6FL�


	Substorm Onset and Auroral Bulge Poleward Expansion
	Local Growth Phase
	Westward Travelling  Surge  and  N-S Electrojet
	Energetic Particles, Pixie/POLAR and LANL Satellites
	CONCLUSION

