
���������
	�����
���
���� 	������������������ ��!#"%$&
�'�'�� ��	��
��!�()����*,+-	�'��.�
/1032 ������4�!#��+-
5(6� '87:9<;>=�'?��!,@ 	�A.��"B���DC6��	�" 0 	�"

EGF�HIF�J KMLONQP RTSVU�WYXZF�[�P]\_^SV\`\aNQb
ced
fhgjikgml8gGnpol8q�r�s�tIuvqwthgmi]fyxIs�t�z{s8|}fhi]~��v����l�s8qh�p��d�ik�Vthqwfhikg�o� g���uyxIs8l8���

���_�����y������uyxIs8l������>thqh� � d�|

� F��5SV�VN�W�S
��t�� � qegm��thd�gTu�n�z�s8|yfhi�xIfI���.uv k ]t�¡8t�u�n#¢�xhi�thd£xIt � dO¤¥rGtIxIs
¦§�5¨�i]s�uvd%��d�ik�Vthqwfhikgj|y�©rGuy~v|�uy�«ª � � � d

¬ F�H�U8­
®Q­��vS
��t�� � qegj��thd�gTu�n�¯. ]tIxhg�¦�¯�d8¡Vikd£tIthqeikd8¡v�5° � xhl8 ±gj|²u�n�¯.d8¡Vikd£tIthqeikd8¡v��¢�s8i§³Ql�uy~ � � d�ik�Vthqwfhikgm|}�

´ � � � � � gkfhl��«ª � � � d

µ F¶�:·
N¸Nh¹�LONQb`º¼»½N�U�¾w\¿º¼UÀS6·�º¼ÁM·8Â8Ã�­�b`baNQU�¾¿P¼º]U�NQSVb-L�PÄSÅ\`»½SÆW�º¼\`ÃI·�SÅb`ÁMN¸ÃQSVb`baº]N�W)KM­
¾¿SÅ¾�¾`·�N
Ç º¼·�KMUÉÈ�U�º¼ÊVNQb`\aº¼¾�ËÍÌ µhÎ ·�S_ÊMNZ\a·�KyÏ�UÆ¾`·�N�LOKM\`\aº]Ð�º¼P]º§¾�Ë�KVÑ�¾w·�N�Nh¹�ÃQº§¾ISÅ¾`º]KMU¸KÅÑ{»�SVÁVU�N�¾`º]ÃÓÒ�NQP]WÔLGN�b�Õ
¾w­�baÐ�SÅ¾`º]KMU�\�b`N�PÄSÅ¾`NQW6¾`KÔº¼U�¾`NQU�\aN¿P]KyÏ.NQb�Â8·�Ë�Ð
b`º]W¥¾w­�baÐ�­�P]N�U�ÃQNÅFÔ�:·�N½ÊVSÅP]­�N�KVÑ:¾w·
N�»½SVÁMU�º§¾w­�W�N�KVÑ
¾w·�N�LONQba¾`­�b`Ð�SÅ¾wº¼KMU�\©º]\�ÖØ×vÙÔÖGÚ µyÛYÜ SÅU�W1Ö ×ÅÙÔÖØÝOÖØÙ�ÞvÖ£Ú Û
ßàÛ�µMá Ï�·
NQb`N�Ù�Þ�º¼\©¾`·�N�­�U�LONQba¾`­�b`ÐONQW
»�SÅÁMU�N�¾`º]Ã�Ò�NQP¼W�F��:·�N#ÃI·�SÅbwSVÃh¾wNQbaº]\�¾wº]Ã�ÑâN_SÅ¾`­�b`N�\:KVÑp¾w·
N�KMÐ�\aNQbaÊÅSÅ¾`º]KMU
\:SVb`NÅã µ}ä ¾`·�N�»½SVÁMU�Nh¾wº¼Ã�Ò�N�P]W
LGN�ba¾`­�b`Ð�Sv¾wº]KVU�\TSVbaN�Nh¹�Ã�º¼¾wN�W�º]U�¾`·�N�Nh¹�LONQbaº]»�NQU�¾w\T»�KM\�¾wP¼Ë�º¼U�¾w·�N�L�SVbwSÅ»�SVÁVU�N�¾`º]Ã�\aNQU�\aNVåOæ ä ¾w·�N�b`N
º]\�S�ÃQKMbab`NQP]SÅ¾wº¼KMU�ÐON�¾�Ï.NQN�UZ¾w·�N:»½SVÁMU�Nh¾wº¼Ã�Ò�N�P]WZLONQb�¾w­�baÐ�SÅ¾wº¼KMU�\�SVU�W�¾w·
NTNQP¼NQÃ�¾`b`KMUZW
NQU�\aº¼¾�ËÓLGN�ba¾w­
b�Õ
Ð�SÅ¾`º]KMU�\�å�ç ä ¾`·�N#LOK}Ï.NQb:\aLGN�Ã�¾`b`­�»èKÅÑ ¾`·�N©SV\a\`K8ÃQºÄSv¾wNQW�N�P]NQÃh¾wbaº]Ã�Ò�N�P]W¿é�­
Ã�¾w­�SÅ¾wº¼KMU�\:\`·
K}Ï�\:Ï�º¼W�NQP§Ë
Ð�b`KMSVW�NQU
NQW�L�b`KVÒ�P]N©SVU�W�·�SV\�»�­
P¼¾wº¼L�P]N>LGNQSV��\�SÅb`KM­�U
W�¾`·�N©P]KyÏ.NQb�Â�·�Ë8Ð�baº]W6êjë ¬ ä ÑâbaNQì�­�NQU
Ã�ËMF

í P]P«¾`·�N�b`NQ\a­�P¼¾`\Ó\a·�KyÏî¾w·�Sv¾�¾`·�N�Nh¹�ÃQº§¾ISÅ¾`º]KMUïKVÑ.¾w·�N�»�SÅÁMU�N�¾`º]ÃZÒ�N�P]WÆLGN�ba¾w­
b`Ð�SÅ¾`º]KMU
\�ÃQSVU6ÐON
SV\`\aK�Ã�ºÄSÅ¾`NQWÔÏ�º§¾w·Ô¾`·�N�W�NhÊMN�P]KML�»�NQU�¾#KÅÑ�¾w·�N�»½SVÁMU
N�¾wK}Â8»½K8W�­�P]SÅ¾wº¼KMU�SVPGL�b`K8ÃQN�\`\aNQ\�Ìðæ Î F>ñ6N�ÃI·
NQÃI�
¾w·�º¼\�SV\a\`­�»�L
¾`º]KMU�FÔò�KMbÓ¾`·�º]\ÓL�­�b`LOKM\aN á Ï.N²W�NQbaº¼ÊMN½¾w·�N¿N�ì�­�SÅ¾wº¼KMU&W�N�\`Ã�b`º]Ð
º]U�ÁÔ¾`·�N¿baNQPÄSv¾wº]KVU�\`·�º¼L
ÐGNh¾�Ï�N�NQU�¾`·�N�ì�­�SV\`º¼\a¾wSÅ¾wº¼KMU�SVb�Ë�»½SVÁMU�Nh¾wº¼ÃTÒ�NQP¼W�LONQb�¾w­�baÐ�SÅ¾`º]KMU�\{SÅU�W�¾`·�N:Ò�NQP¼W�\{KVÑO¾w·�N�ë ¬ ÏTS_ÊMN�\QF
�:·�N�baNQ\`­
P¼¾w\>KMÐ
¾wSVº]U�N�W¸KMU�¾w·�N�Ð�SV\`º¼\�KVÑ«¾`·�º]\>NQì�­�SÅ¾`º]KMUÔSVb`NÓÃQKM»�L�SVbaNQWÔÏ�º§¾w·Ô¾`·�N�Ne¹�LGN�b`º]»�NQU�¾wSVP
b`N�\`­�P§¾w\QF

æ�F��:·�N¸¾w·�N�KMb`Nh¾wº¼Ã_SVP�º]U�ÊMN�\a¾`º]Á�SÅ¾`º]KMU)KVÑ©¾w·�N¸»½SVÁMU
N�¾wK}Â8»½K8W�­�P]SÅ¾wº¼KMU�SVP�L�b`K8ÃQN�\`\`N�\²Ï�º¼¾w·À¾`·�N
L�SVb�¾wº]Ã�º]L�Sv¾wº]KVU#KVÑ?ë ¬ Ï�S_ÊMN�\�·�SV\ ÐGN�NQU�LONQb�ÑâKMb`»�NQW�ÑâKMb ¾`KM�vSV»½SV��L�P]SV\`»½SV\.Ìðç ávóÅÎ F5�:·�N�Ã�KMU�W�º§¾wº]KVU�\
KVÑ#¾w·
NÔPÄSÅÐGKMb`SÅ¾wKVbaËôNh¹�LONQbaº]»�NQU�¾w\ïÌ µQÎ W�º¼õGNQb�\a¾`b`KMU
ÁMP¼ËôÑâb`KV» ¾`·�KM\aN¸KVÑ#¾wKV�ÅSÅ»�SV�ÍL
PÄSV\a»�SV\�FöH�U
L�SVb�¾wº]Ã�­�PÄSÅb á º¼U¸¾w·�N-ÃQSV\`N-KVÑ{¾w·
NZPÄSVÐOKMbwSv¾wKMb�ËÔNe¹
LONQbaº]»�NQU�¾w\�Ì µQÎ ¾`·�N-NQP¼NQÃ�¾`b`KMUÉL
PÄSV\a»�S�ÑâbaNQì�­�NQU
Ã�Ë
÷Gøhù º¼\ZÑmSVb½·
º]ÁM·�N�bZ¾w·�SVUú¾w·�NYNQP¼NQÃ�¾`b`KMUûÁVË8b`KVÑâbaNQì�­�N�U�Ã�Ë ÷�ü?ù á Ï�·�º¼P]N²ÑâKMbZ¾w·
NÔÃ_SÅ\`NÔKÅÑ�¾wKV�ÅSÅ»�SV�
L�PÄSÅ\`»½SV\pÏ�N�·�S_ÊMN�¾w·�N�b`N�PÄSÅ¾`º]KMU�\a·�º]L ÷GøeùTýú÷�ü�ù F �:·�N.NQì�­�SÅ¾`º]KMU©ÑâKMbp¾w·�N�»½SVÁMU�Nh¾wKvÂ8»�K8W�­�PÄSv¾wº]KVU�SVP
L�b`K8ÃQN�\`\aNQ\�ÁMº¼ÊVNQU�º]U�þ�N�Ñâ\QF>Ìÿç á�óVÎ SÅ\`\`­
»½N#¾w·�SÅ¾:¾w·�N©º¼U�NQì�­�SVP¼º¼¾�Ë ÷Gøhù�ýú÷�ü�ù º]\TÑâ­�P§Ò�P]P¼NQW�F ¬ NQbaN#Ï�N
L�b`N�\`N�U�¾#¾`·�N�»½SVº¼UÔ\a¾`NQL�\#KÅÑ«¾w·�N�W�NQbaº¼ÊÅSÅ¾wº¼KMUÔKÅÑ«¾w·�N�NQì�­�SÅ¾`º]KMUÔÑâKVb>¾w·
N�»½SVÁMU�Nh¾wKvÂ8»�K8W�­�PÄSv¾wº]KVU�SVP
LGN�ba¾`­�b`Ð�Sv¾wº]KVU�\:Ã_SV­
\`NQWYÐ�Ë�ë ¬ Ï�S_ÊMN�\�º]U�ÁMN�U�NQb`SVPpÃ_SÅ\`NVF

í P¼¾`·�KM­�ÁV·¿ë ¬ Ï�S_ÊMN�\�SVb`N��`SVP¼»½KM\�¾��©NQP¼NQÃh¾wb`KV\a¾ISv¾wº]Ã á Ï.N�SÅb`N�º]U�¾wN�b`NQ\�¾wN�W²º]U-¾w·�N>»½K8W�­�P]SÅ¾wº¼KMU�SVP
Nh¹�ÃQº§¾ISÅ¾`º]KMU½KVÑp¾w·
N�»�SÅÁMU�N�¾`º]Ã�Ò�NQP¼W¿LONQba¾`­�b`Ð�SÅ¾wº¼KMU�\QF��:·�º]\T»�N_SÅU�\.¾`·�SÅ¾�Ï.N�·�S_ÊVN�¾wK�¾wSV�VN�º¼U�¾wK�SÅÃhÕ
ÃQKM­
U�¾{P¼KyÏ�Â�Ñâb`N�ì8­
NQU�ÃhË�êâÏ�º§¾w·�¾w·
N�Ñâb`N�ì8­
NQU�Ã�º]NQ\{»�­
ÃI·�P¼NQ\a\«¾w·�SVU�¾`·�KM\aN:KVÑGë ¬ Ï�S_ÊMN�\ ä ¾wb`SVU�\aÊVNQba\wSVP�����
	���
���������������	�������������� �"!#�"$��"�&%(')	+*-,.��
��/!10
�2'3%�45�
'�� 6�7��
	�����839:����!#�;� <.,=6�	�>@?)A�83B�CD�E> F�8HG3GJIJ?)?�KMLN')��0O'JPM8Q $;�"�"!D


29th EPS Conference on Plasma Phys. and Contr. Fusion Montreux, 17-21 June 2002 ECA Vol. 26B, P-5.008  (2002)



Ò�NQP¼W�\:Ï�·�º]ÃI·�Ã_SÅUYSÅL�LGNQSVb�º]U²L�baK�Ã�NQ\a\>KVÑ ¾w·
N�»�K8W�­�PÄSv¾wº]KVU�SVP?º]U�¾wN�bwSVÃh¾wº¼KMU�\QF«ñ¥N©\a¾wSVba¾�·�N�b`N#Ñâb`KV»R Sv¹8Ï.NQP]P"S \�N�ì8­�SÅ¾wº¼KMU�\ á Ï�·
º]ÃI·�º]U�ò�KM­�b`º¼NQbTbaNQL�baNQ\aNQU�¾ISÅ¾`º]KMU�¾ISÅ�VN©¾w·�N#ÑâKMba»,êm\aNQN á NÅF Á
F á Ìðæ ÎÄäT ÷VUW UYX�Z\[^]`_aZ�_�[=b × Zc[3d U�e=fhg)i [=jkb ó;lYm ÷W U nporq UOsg)i Z ]torq1u sg)i Z ] ß§ß¼ßwvyx ê µ}ä

Ï�·�NQbaN o q UOs á o q1u s á F§F§FîSVb`N¸¾`·�NÉì�­�SVW�b`SÅ¾wº¼Ã á ÃQ­�Ð
º]Ã á N�¾`ÃVF êmº¼U%ë ¬ NQP]N�Ã�¾`b`º]ÃYÒ�NQP¼W{z ä ÃQ­�bab`N�U�¾`\ á
b`N�\`LONQÃ�¾`º¼ÊVNQP¼Ë á X�Zc[ ê ÷ x d ä º]\�¾`·�N¿W�º¼NQP¼NQÃ�¾`b`º¼Ã½LONQba»½º§¾`¾wº§Ê8º¼¾�Ë¸¾`NQU�\aKMb á ¾w·
N¿\`­�Ð
\`ÃQbaº]L
¾ _|j~} ÷ x d5� º¼\
S�ÑâKM­
b�Â�ÊVNQÃ�¾`KMb�ÃI·�SVbwSVÃh¾wN�b`º]®�º]U�Á�¾w·�N�ò�KM­�b`º¼NQb�ÃQKM»�LOKMU�NQU�¾ á ÷ º¼\�¾`·�N½ÑâbaNQì�­�NQU
Ã�Ë á d º]\©¾w·�N�ÏTS_ÊMN
ÊMN�Ã�¾wKVb á × Z\[ º]\T¾w·
NÓX#baKMU�NQÃI�ÅNQb�\aË8»�ÐOKMP á SVU�W W º]\T¾`·�N#ÊMNQP¼K�Ã�º¼¾�Ë²KÅÑ�P¼º]ÁM·�¾_F

�5KÆW�NQU
KV¾wN²¾w·
N�P¼KyÏ�Â�Ñâb`N�ì8­
NQU�ÃhËÍÒ�NQP¼W�\ZÏ�N�­�\aN�¾`·�N�\aË8»�ÐOKMPT¾wº¼P]W�NÅF&�:·�N�W�º¼b`NQÃh¾wº¼KMUôKVÑ>¾`·�N
­�U�LONQb�¾w­�baÐGN�Wú»½SVÁMU
N�¾wº¼Ã�Ò�N�P]WôÙ�Þ-º]\�ÃI·
KM\`N�U)SVP¼KMU�ÁÔ¾`·�N�Sv¹�º]\����
F í \a\`­�»�º]U�Á¸¾`·�SÅ¾Z¾`·�N²P]KyÏ�Â
Ñâb`N�ì8­
NQU�ÃhËÔÒ�N�P]W�\�KVÐGNhË�¾`·�N�º¼U�NQì�­�SVP¼º¼¾�Ë��÷�� �_E�J��� ù á ¾ISÅ�8º¼U�Á¿º¼U�¾`K¿SVÃ�ÃQKM­
U�¾�KMU�P¼Ë�¾`·�N�ì�­�SVW
bwSÅ¾`º]ÃÃQ­�bab`N�U�¾ o q UOs á SVU�Wô­�\aº]U�Á¸¾`·�N²ÑâKMP]P¼KyÏ�º]U�ÁYb`NQP]SÅ¾wº¼KMU�\a·�º]LÆÑâKMb�¾w·�N²Ã�KM»�LGKMU
NQU�¾w\ZKVÑ X�Z\[ ­�U�W�N�b-¾`·�NÃQKMU
W�º¼¾`º]KMU ÷�� _a�J��� ù Ì#� ÎX��J��j�X��
��j µax X��O� Ú µ ] ÷VUøeù_ U� � U� ù x X��J�hj�X�����j{X�����j{X�����j�X����/j�X�����j Ûrx êjæ ä

Ï�N#Ò�U
WY¾w·
N�baNQP]SÅ¾wº¼KMU�\`·
º]L

z��g j óHl�m�÷ ��� �÷ U�� q UOs�g)i ��d U W U b �d n �d�� � q UOs�g v�_ U� X��O� ] �÷ U �d � n �d � � � q UOs�g)i � v�_ U� �d U W U  w¡¢ ß êmç ä

¬ N�b`N ��� ù º]\�¾w·�N#N�P]NQÃh¾wbaKMU¿¾w·�N�b`»½SVPGÊVNQP¼K�Ã�º¼¾�Ë á ¾w·�N�\`­�Ð�\aÃQbaº]L
¾y£ W
NQU�KV¾`NQ\T¾`·�N�ÊMN�Ã�¾wKVb:ÃQKM»�LGKVU�NQU�¾
LGN�b`LONQU�W
º]ÃQ­
PÄSVb�¾wK�¾w·�NÓ­�U�LONQba¾`­�b`ÐONQWÉ»½SVÁMU
N�¾wº¼Ã#Ò�NQP¼W�F>�:·�­�\�º¼Ñ � q UOs�g3i ��¤j Û ¾w·�N�U¸¾w·�NÓL�b`N�\`NQU
ÃQNZKVÑ
ë ¬ ÏTS_ÊMN�\�baNQ\`­
P¼¾w\�º¼U�¾`·�N©Nh¹�ÃQº§¾ISÅ¾`º]KMU�KVÑ5»½SVÁMU�Nh¾wº]Ã>Ò�NQP¼W�LONQb�¾w­�baÐ�SÅ¾`º]KMU�\

×ÅÙ¥�g j W �÷ n �d§¦ z��g v ß ê ó�ä

�5K¥W�N�¾`NQb`»�º]U
N � q UOs�g3i �k¨ by©�ªh« �&¬ �g�­E® Ý�ê�æ l ä u ¾w·�NY�8º¼U�N�¾`º]Ã�NQì�­�Sv¾wº]KVUûÑâKMb-¾w·�NYNQP¼NQÃ�¾`b`KMUûW�º]\�Õ
¾wbaº]Ð�­
¾`º]KMUÉÑâ­�U
Ã�¾wº¼KMU ¬ ê°¯ x�±:x ® ä º]\©­�\aNQW%êmSV\Óº§¾�Ã_SVU¥ÐGN�\`·�KyÏ�U&Ð�ËÆW�º¼b`NQÃh¾�Ã_SVP¼ÃQ­�P]SÅ¾wº¼KMU�\ á ¾`·�N½º¼KMU
ÃQKMU�¾`b`º]Ð
­
¾wº¼KMUÔ¾wK²¾`·�NZ»�SÅÁMU�N�¾`KvÂ8»�K�W
­�PÄSÅ¾`º]KMU�SVP�L�baK�Ã�NQ\`\aNQ\©Ï�º¼¾`·ÉL�SVba¾`º]Ã�º]L�SÅ¾`º]KMUYKVÑ.ë ¬ ÏTS_ÊMN�\Óº¼\
U�NQÁVP]º]ÁVº]Ð�P§Ë¿\`»½SVP¼P5º¼UÔÃQKV»½L�SÅb`º]\aKMUÔÏ�º§¾w·Ô¾`·�N�NQP¼NQÃh¾wb`KVU¸KMU�N ä F ¬ N�b`N á b�© º¼\>¾w·
N�NQP¼NQÃ�¾`b`KMUÔÃI·�SVb`ÁVN á® ê « ä º¼\�¾`·�N�NQP]N�Ã�¾`b`KMU½»½KM»�NQU�¾`­�» êâÊVNQP]K8ÃQº§¾�Ë ä F«�:·�N>W�º]\�¾wbaº]Ð�­
¾`º]KMU-Ñâ­�U�Ãh¾wº¼KMU ¬ º]\�U�KMba»�SVP¼º]®�NQW�SV\
ÑâKMP]P¼KyÏ�\y² ù jkª ¬ ê°¯ x�±³x ® ä ­:® Ý�êjæ l ä u á Ï�·�N�b`N�² ù º¼\>¾`·�N�NQP¼NQÃh¾wb`KVU¸W�NQU
\`º¼¾�ËVF�ñ¥N�SV\a\`­�»�N�¾w·�SÅ¾#ë ¬
ÏTS_ÊVN�ÑâbaNQì�­�NQU
Ã�Ë ÷ Þ>º¼\:»�­�ÃI·�P]NQ\a\:¾w·�SVU ÷�ü�ù F

ñ6N¸\aKMP¼ÊVNY¾`·�N¸��º]U�Nh¾wº¼ÃYN�ì8­�SÅ¾wº¼KMUÀ­�\aº]U�Á6¾`·�NY¾`·�NQKVbaËûKVÑ©LGN�ba¾`­�b`Ð�Sv¾wº]KVU�\�º¼U)LOK}Ï.NQba\¿KVÑ�ë ¬
ÏTS_ÊVN�N�P]N�Ã�¾wbaº]Ã�Ò�NQP¼W²SVU�W¿ÑâKMP¼P]KyÏ�º]U
ÁÓ¾w·
N�\a¾wSVU�W�SVbaW²L�b`K8ÃQN�W�­�baN#KVÑ�\`N�L�SVbwSv¾wº]KVU²KVÑ�·�º]ÁV·8Â�Ñâb`N�ì�­�NQU�ÃhË
NQP¼NQÃ�¾`b`º¼Ã>Ò�N�P]W�\�êkÏ�·�º]ÃI·�SVbaN#SV\a\`K8ÃQºÄSv¾wNQW¿Ï�º§¾w·�ë ¬ Ò�N�P]W ä SVU�W²P]KyÏ�Â�ÑâbaNQì�­�N�U�Ã�Ë½¾w·�KM\aN�Ì æ Î F«ñ¥N�Ò�U�W
¾w·�N#ÑâKMP¼P]KyÏ�º]U
Á�Nh¹�L�baNQ\`\aº]KMU
\�ÑâKMbT¾`·�N©ÃQKM»�LOKMU�NQU�¾`\�KÅÑ5¾`·�N©ÃQ­�bab`NQU�¾ � q UOs�g)i �

o�q UOs�g)i � Ú m
óHl WI÷ Uøeù

ÖØÙ�ÞvÖ ÷ UÞh´ nJ_ R i � f¶µg�·�i � f�¸g�¹�i � ]`_ R i � fº¸g�¹�i � f�µgJ·pi �

29th EPS 2002; S.I.Popel et al. : Excitation of Magnetic Fields Correlated with Large Amplitude Lower-Hybri... 2 of 4



]»_ U i � f¶µgJ·�i � f�¸g�¹
i � ]`_ U i � fº¸g�¹�i � f�µgJ·pi � v ×�ê �_�b|_ R b|_ U ä ­ _ R ­ _ U x ê"� ä
orq UOs�g)i � Ú b m

óHl WI÷VUøeù
ÖØÙ�ÞvÖ ÷ UÞh´ n _ R i � f¶µg�·�i � fº¸g�¹�i � ]�_ R i � fº¸g�¹
i � f�µgJ·pi �]¼_ U i � f�µg�·pi � fº¸g�¹
i � ]�_ U i � fº¸g�¹�i � f�µgJ·�i � v ×
ê �_ºb�_ R b½_ U ä ­ _ R ­ _ U x ê ¾ ä

Ï�·�NQbaN½¾`·�N�\a­�LGN�b`\aÃQb`º¼L
¾w\ ] SVU�W b W�N�U�KV¾wN�¾w·�N½LGKV\`º¼¾`º¼ÊVNeÂÉSVU�W&U�N�Á�SÅ¾`º¼ÊMNIÂ�Ñâb`N�ì�­�NQU�ÃhË6L�SVba¾`\�KVÑ
¾w·�N©N�P]NQÃh¾wbaº]Ã�Ò�N�P]W á baNQ\aLGN�Ã�¾wº§ÊMN�P¼ËMF

È>\`º¼U�Áïêmç ähá ê�� äeá SÅU�WÍê ¾ ähá Ï�N�KMÐ
¾ISÅº]UYÑâbaKM» ê ó�ä ¾w·
N�NQì�­�Sv¾wº]KVU¸W�N�¾`NQba»½º¼U�º]U�Á-¾w·
N�SV»�L�P]º§¾w­�W
N
KVÑp¾w·
N�ì�­�SV\aº]\a¾wSÅ¾wº¼KMU�SVb�Ë�»�SVÁVU�N�¾`º]Ã�Ò�NQP¼W¿LGN�ba¾`­�b`Ð�Sv¾wº]KVU�\T×vÙ Nh¹�ÃQº§¾wN�W²Ð�Ë½º]U�¾`NQU�\aN©ë ¬ ÏTS_ÊVNQ\�KVÑ�S
ÁMº¼ÊVNQU�Ñâb`N�ì8­
NQU�ÃhË ÷ Þ¿ ×vÙ j µ

ÖØÙ�ÞVÖ
÷VUøeù
÷ UÞ=À ¦ À ¦ ê z � ê Á � zNÂ ä ] z�Â� ê Á � z ä`ä3x ê"Ã ä

Ï�·�NQbaN ¿ º]\�¾w·
N½ë�SVL
PÄSVÃ�NZKMLGN�bwSÅ¾`KMbQå�Á j Ù�ÞhÝOÖ Ù�ÞÅÖ?º]\�S²­�U�º§¾#ÊMN�Ã�¾wKVb�SVP¼KMU�Á¿¾`·�N-­�U�LONQba¾`­�b`ÐONQW
»�SÅÁMU�N�¾`º]Ã Ò�NQP¼W�åHzÍº¼\£¾w·�N�Ã�KM»�L�P]Ne¹#SV»�L�P¼º¼¾w­
W�N�KVÑ
ë ¬ Ò�N�P]W á ¾w·
N«Ò�NQP¼W�º§¾w\aNQP¼Ñ�º¼\pþ�N�ê z�Ne¹�L }:b m ÷ Þ�¯ � ä å¾w·�N�SV\a¾`NQb`º¼\`�Y\a¾ISÅU�W�\�ÑâKMb�¾w·�NZÃ�KM»½L
P]Nh¹YÃ�KMU�Äa­�Á�Sv¾wNVFÓ[�ì�­�SÅ¾wº¼KMUôê"Ã ä º]\>ÊVSÅP]º]W�ÑâKMb>¾`·�NZÃ_SÅ\`N ÷ Þ �
÷�ü?ù F��:·�º]\�»½NQSVU�\#¾w·�SÅ¾©ÑâKMb�¾w·�N�Ã_SÅ\`N�KVÑ:ë ¬ ÏTS_ÊVNQ\ á Ï�·�NQU ÷ Þ¶Å ÷-ÆaÇ ¨ ÷£ø Z Ý�È µ ] ÷ Uøeù Ý ÷ Uü�ù
ê ÷Gø Z º]\.¾w·�N#º¼KMU¿L�P]SV\`»½SÓÑâb`N�ì�­�NQU�ÃhË ähá [�ìOF>ê"Ã ä º]\.ÊVSÅP]º]W½ÑâKMb:SVbaÐ�º¼¾`bwSVb�Ë�baNQPÄSv¾wº]KVU�\`·�º¼L�ÐON�¾�Ï.NQN�U ÷GøeùSVU�W ÷�ü?ù F

ç
F ¬ N�b`N�Ï.N�ÃQKV»½L�SÅb`N>¾`·�N�baNQ\`­
P¼¾w\�KMÐ
¾ISÅº]U�N�W�KMU¿¾`·�N�Ð�SÅ\`º]\�KVÑ [�ìOF�ê"Ã ä Ï�º§¾w·�¾`·�N�W�Sv¾IS�KVÑp¾`·�N
Nh¹�LONQb`º¼»½N�U�¾w\ÓÌ µ�Î F

H�U�ÁMN�U�NQb`SVP á [�ì?F�ê�Ã ä W�N�\`ÃQbaº]ÐONQ\�¾w·�N�Nh¹�Ã�º¼¾ISv¾wº]KVU½KVÑG¾w·�N�»½SVÁMU�Nh¾wº]ÃTÒ�NQP]W�LONQba¾`­�b`Ð�SÅ¾wº¼KMU�\{Ï�·�º]ÃI·
·�S_ÊMN�¾`·�N�Ã�KM»�LGKMU
NQU�¾w\TÐOKV¾`·�L�SVb`SVP]P¼NQPOSVU�W�LGN�b`LONQU�W�º¼ÃQ­�P]SVb{¾wKÓ¾`·�N�­�U
LGN�ba¾w­
b`ÐONQW²»½SVÁMU�Nh¾wº]Ã:Ò�N�P]W
Ù�Þ_F«ëpNh¾{­�\«Ò�U�WZ¾w·
NTÃQKMU
W�º¼¾`º]KMU�KÅÑO¾`·�N:Nh¹�Ã�º¼¾ISv¾wº]KVU�KVÑ?¾w·�N:»½SVÁMU
N�¾wº¼Ã.Ò�N�P]WZLONQb�¾w­�baÐ�SÅ¾wº¼KMU�\«»�KM\�¾wP¼Ë
º]U�¾`·�N#L�SVb`SV»½SVÁMU�Nh¾wº]Ã�\`N�U�\`N á º�FðNVF á Ï�·�N�U�¾`·�N#LONQba¾`­�b`Ð�SÅ¾wº¼KMU�\TSÅb`NÉ�`SÅP]»�KM\a¾���L�SVb`SVP]P¼NQP?¾wK-Ù�Þ_F«ñ¥N
W�NQU
KV¾wN Ê � ¨ µ

Ö Ù�ÞVÖ
÷ Uøeù
÷ UÞ ê z � ê Á � zNÂ ä ] zNÂ� ê°Á � z äaähß ê Ë ä

[�ìOF>ê"Ã ä ·�S_ÊMN�\`KMP¼­
¾wº¼KMU�\:KMÐON�Ë8º¼U�ÁZ¾w·�N©b`N�PÄSÅ¾`º]KMU
\`·�º¼L
À ×�Ì �=jÎÍ

Ê �Í � ß ê Ï ä
�:·�º]\�»�N_SVU
\T¾w·�SÅ¾>×�Ì � W�K�N�\�U�KV¾�W�N�LGN�U�WÔKMUÐ� á Ï�·�º¼P]N

Í ×�Ì �Í�Ñ jÒÍ�Ó �Í � x Í ×;Ì �Í@Ô jÕÍ2Ó �Í � ß ê µ_Û�ä

È>\aº]U�ÁZ¾w·
N©ÑmSÅÃ�¾:¾w·�SÅ¾ Í ×�Ì � Ý Í � j Û SVU�W�¾w·�N©b`N�PÄSÅ¾`º]KMU
\`·�º¼L�\©ê µ_Û�ä Ï�N©Ò�U�W�Ñâb`KV»è[�ì?F�ê"Ã ä¿ ×ÅÙ � j×Ö ÍÍ@Ô
T Í2Ó �Í@Ñ b Í2Ó �Í@Ô e b � ÍÍ�Ñ

T Í2Ó �Í@Ñ b Í2Ó �Í@Ô e x ê µVµ}ä

Ï�·�NQbaN Ö SVU�W � SVbaN²­�U�º§¾�ÊMN�Ã�¾wKVb`\�º]U&¾w·
N²W�º]baNQÃ�¾`º]KMU
\�KVÑ�¾w·�N�S}¹
N�\Ø� Ñ SVU�W|� Ô á b`N�\`LONQÃh¾wº¼ÊVNQP§ËMFÈ>\aº]U�Á�ò�KM­�baº]NQb�b`NQL
b`NQ\aNQU�¾ISv¾wº]KVUYÏ.N©Ò�U�W

Í2Ó �Í�Ñ b Í2Ó �Í@ÔÚÙ ´ ­ d R ­ d U n fhg · f Âg�¹ © Z qDÛ · ¸ Û ¹ sÝÜ Þ ] f Âg�· fhg ¹ © Z qDÛ ¹ ¸ Û · s�Ü Þ v Ì _ U ��_ R ��b|_ R ��_ U � ÎEx ê µ æ ä

29th EPS 2002; S.I.Popel et al. : Excitation of Magnetic Fields Correlated with Large Amplitude Lower-Hybri... 3 of 4



Ï�·�NQbaNZÏ�NZ¾ISÅ�VNZº]U�¾`K�SVÃQÃ�KM­�U�¾©¾w·�NZP¼KMU�ÁMº§¾w­�W�º¼U�SVP�ÃI·�SVb`SVÃ�¾`NQb#KVÑ�ë ¬ Ï�SyÊVNQ\�ê fhg)i Zßj ê _HZ ÝOÖ d Ö ä f�g áf Âg3i Z j ê _HZ Ý?Ö d Ö ä f Âg ä F#H�Ñ{ÑâKMb>¾�Ï.K�SVb`Ð
º¼¾wb`SVbaË�ë ¬ Ï�S_ÊMN�\©Ï�º§¾w·¸¾`·�N�Ï�SyÊVNZÊMNQÃh¾wKMba\ d R SVU�W d U ¾`·�Nb`N�PÄSÅ¾`º]KMU�\a·�º]L _ R � Ý _ R ��jà_ U � Ý _ U � ê µ ç ä
º]\�Ñâ­�P¼Ò�P¼P]N�W á ¾w·�N�U¸¾w·�N�Ne¹�ÃQº¼¾wSÅ¾wº¼KMUÔKÅÑ�¾w·�N�»½SVÁMU
N�¾wº¼Ã�Ò�NQP]WÔLGN�ba¾w­
b`Ð�SÅ¾`º]KMU
\�º]U�¾w·�N�W
º]b`N�Ã�¾`º]KMUYLGN�b�Õ
LGN�U�W�º¼ÃQ­�P]SVb�¾wK²¾`·�N-­�U�LONQba¾`­�b`ÐONQWÆ»½SVÁMU�Nh¾wº]ÃÓÒ�NQP¼WÆº¼\#U�NQÁVP]º]ÁVº]Ð�P¼N á SVU�Wï¾w·�NZ»½SVÁMU�Nh¾wº¼Ã�Ò�NQP¼WïLGN�b�Õ
¾w­�baÐ�SÅ¾`º]KMU�\�Ã_SVU�ÐON#Nh¹�ÃQº§¾wNQW�º]U¿¾`·�N#L�SVb`SV»½SVÁMU�Nh¾wº]Ã>\`N�U�\`NÅF.�:·�º¼\:b`NQSVPÄSÅ¾`º]KMU
\`·�º¼L¿»½NQSVU�\�¾`·�SÅ¾�ë ¬
ÏTS_ÊVNÓ\aLGN�Ã�¾wba­�» ÃQKVU�\`º¼\a¾w\�KVÑ ¾w·�N#Ï�S_ÊMNQ\>L�b`KVL�SVÁ�SÅ¾`º]U�ÁZº¼U²KMU�N©L�P]SVU�NVF�H�U�¾w·
º]\:Ã_SÅ\`N©Ï�N©KMÐ
¾wSVº]U

×;Ì � Å ÷ Uøeù
÷ UÞ Ö z½Ö U

ÖØÙ�ÞVÖ U ÃQKM\ UJá Þ x ê µQó�ä

Ï�·�NQbaN�ÃQKV\ á Þ jâ_a� ÝOÖ d Ö F>ò?KVb�¾`·�N�W�Sv¾IS�KVÑ�¾`·�N�Ne¹�LGN�b`º]»�NQU�¾`\-Ì µ�Î êk¾w·�NÓÃI·�SVbwSÅÃ�¾wN�b`º¼\a¾wº¼ÃÓÑâbaNQì�­�NQU
Ã�Ë¬ ÚÒ�a� RY¬ ® á ÷ Þ j æ l ¬ Ú ç ßðó ¾ � µyÛ;ã \ ¸ R á Ö z�ÖrÅ µ_Û �:äNåÅÃQ» á Ö Ù�ÞVÖ
Ú µVß æ�� ÜZá ¾w·�N�NQP]N�Ã�¾`b`KMU
W�NQU
\`º¼¾�Ë`² ù Å µyÛ R U Ã�» ¸ R ä ­�U�W�N�b�¾w·
N¸SV\a\`­�»�L
¾wº¼KMU)¾`·�SÅ¾¿Ã�KM\ á Þ¿¾wSV�VN�\�¾w·�NY¾�Ë�L
º]Ã_SÅP�êkÑâKMb¿ë ¬
ÏTS_ÊVNQ\ ä »�SÅÁMU�º¼¾`­�W�NZÃ�KM\ á Þ�Å È æ ù Ý æ Z á Ï�N�ÁMNh¾ÓÑâbaKM»,[�ì?FÉê µQó�ä ã�×�Ì � Å µ Ë Ü ÑâKVb�·�Ë8W�baKMÁMNQU
L�PÄSÅ\`»½SV\Qå£×;Ì � ÅçÏ Ü ÑâKMb�W�N�­
¾wN�b`º¼­�» L
PÄSV\a»�SV\�F>ñ¥N�\`N�NZS¿ÁMK8K�WÔSVÁMbaNQNQ»�NQU�¾#KÅÑ�¾w·�º¼\�NQ\�¾wº¼»�SÅ¾`N
Ï�º¼¾`·�¾`·�N©Nh¹�LONQb`º¼»½N�U�¾ISVPpW�Sv¾IS�êj×�Ì � Å µyÛ�Ü�ä F

�:·�N-NQP]N�Ã�¾`b`KMUïW�N�U�\`º§¾�ËÉLGN�ba¾`­�b`Ð�Sv¾wº]KVU�\#×�² ù SVbaNZb`N�PÄSÅ¾`NQWÉ¾wK¿¾`·�N-­�\`­�SÅP«W�N�ÊVNQP¼KML�»�NQU�¾�KVÑ.¾`·�N
»½K8W�­�P]SÅ¾wº¼KMU�SVP£L�b`K8ÃQN�\`\`N�\#Ï�º¼¾w·Y¾w·�N�L�SVba¾`º]ÃQº¼L�SÅ¾`º]KMU�KVÑ.ë ¬ Ï�SyÊVNQ\�FÓ�:·�NhËÉSVL
LGNQSVb�º]UY¾w·�N�L
PÄSVÃ�NQ\
KVÑ�ë ¬ Ò�N�P]W½P]K8Ã_SVP¼º]®_Sv¾wº]KVU�êm\`N�N á NÅF Á
F á Ì æ ÎÄä F��:·
N�NQ\�¾wº]»½SÅ¾`N�ê µ_ó�ä º]\.ÊÅSVP¼º]W-ÑâKMb.¾`·�N�\aLGN�Ã�¾`b`­�» Ï�·�º]ÃI·
º]\�b`SÅ¾w·
NQb�Ð�baK�SVWôSVU
W2åÅKMb�Ã�KMU�\aº]\a¾`\ZKVÑ�\`NhÊMNQb`SVP:LON_SV��\QF¥�:·�N¿Ï�º]W�¾w·ÍKVÑ>ë ¬ Ï�SyÊVN�\`LONQÃ�¾`b`­�» º]Ud Â8\aL�SVÃQN½W�N�¾`NQba»½º¼U�NQ\©¾w·�N�ÃI·�SVb`SVÃ�¾`NQbaº]\a¾`º]ÃZÏ�SyÊVN�ÊMN�Ã�¾`KMb�KVÑ.¾w·�N�P]KyÏ�Â�ÑâbaNQì�­�N�U�Ã�Ë¥»�SÅÁMU�N�¾`º]Ã�Ò�N�P]W
LGN�ba¾`­�b`Ð�Sv¾wº]KVU�\QF

ó F«�:·�­�\{¾w·�NT¾`·�NQKMb�ËZW�NhÊMNQP¼KMLONQW�·
NQb`N�SVP¼P]KyÏ�\«­�\�¾`K�Ne¹�L�PÄSVº¼UZ¾w·�N�»½SVº]U�Ne¹�LGN�b`º]»�NQU�¾wSVP�b`N�\`­�P§¾w\
Ì µ�Î ­
U�W�NQb�¾w·
N�SV\a\`­�»�L
¾`º]KMU©¾w·�Sv¾«ë ¬ ÏTS_ÊMN.\`LONQÃh¾wb`­
» Ã�KMU�\`º¼\a¾`\5KVÑ�¾w·�N�ÏTS_ÊVNQ\«L�baKML�SVÁMSÅ¾wº¼U�Á�º]U�KMU�N
L�PÄSÅU�NVF��:·�N�»�KM\a¾�L�b`KVÐ�SVÐ�P¼NÓbaN_SV\aKMU¸ÑâKMb�¾w·�N�Ne¹�ÃQº¼¾wSÅ¾wº¼KMUÔKÅÑ«¾w·�N�»�SVÁVU�N�¾`º]Ã©Ò�NQP¼WÔLONQba¾`­�b`Ð�SÅ¾wº¼KMU�\
º]U²¾w·
NQ\`N©Ne¹
LONQbaº]»�NQU�¾w\�º]\T¾`·�N©W�N�ÊVNQP¼KML�»�NQU�¾�KVÑ5¾`·�N©»�SÅÁMU�N�¾`KvÂ8»�K�W
­�PÄSÅ¾`º]KMU�SVP?L�b`K8ÃQN�\`\`N�\QFè#U
N½KVÑ.¾w·�N�SV­�¾w·�KMba\¿êjEGFðHIFàJ F ä º]\#ÁMb`SÅ¾wNhÑâ­�P«¾wK�¾w·
N í P]Nh¹
SVU
W�NQb©ÊMKMU ¬ ­
»�ÐGKVP]W
¾�ò�KM­�U
W�SÅ¾wº¼KMU
ÑâKMbT¾w·
N©ÑâN�P]P¼K}Ï�\a·�º]L£F

éëê�ìaêNíMêNîðïhêNñò1ó�ôNõ�öH÷ùø.ú�û�ü:øaýEþyö;ÿ��������Eú�øaýaø��:ü	�Nö�õ�ø�
»ø���
��5øaý��������Jö��ßû��rö���û�����û�� �"!�#�ý�ó�$�$�%'&pó�$�$�(�)+*Eõ�öa÷+ø.ú�û�ü:øø��:ü�þyöaÿ,���-���Eú.øaý-�.������ö���û����Jö0/210354@ý06�%�67&86�9�9�9�)+*:õ�ö:÷+ø.ú�û�ü³øNø��:ü�þ�öaÿ��������Eú�øaý-
:�'�.�<;�=.ö�6�9�9�9ÿ����Jö?>@;��-���Oû��<�A�.B(ø��<
»øC�.�����JöD&FEG�Eû�H�û�=I>J
��K��ý?>^ø��:ø�ü:øaý06�9�9�9�)�öòL6)ô	MröLN�ö0NOB(ø�ü�
P
Q
��<;R��ý�N�öTS�ö�÷U������;V��
:= �2ý?Mröcÿ�ö0�W;�X�û�B�ý³ø��:üZY-öT�I�@ö0�[�:ø.ú�
:
C;R��ýG\^]`_-acb�dfe�g8hf_ji0e�dlk�i5gKm+npo
e�qVg8hf_ji0rAh:its�dPe�r<uve�r�w�ý��IB:���5û��A/x=Jø�üEû�
Q
:=G���-H0B:
P�<�Eû�� �Jý�yx;��
ü-�Oû�=+���z&pó�$�$�(�)�öòL{)ôQN�öTS�ö;÷U������;V��
:= �¶ø��:ü|MröT/yö�}5û�B8~cú�;V�rý0>@;�
Q
Nû����<���.B ø��<
¼øG�.�����Jö�>@;������<;�B:B û�üCY0���<
�;��v4	��$Q&pó�$�%�9�)�öò �.ô	Mröcÿ�ö��W;�X�û�B2ø��:ü7�Nö���B:�V�ø��<�Oû���ý5>@;�
Q
Nû����<�U��B(ø��<
¼øC�������Jö5>@;������<;�B:B û�ü�Y����<
�;�����3���$�&pó�$�$j��)�öòL()ôv�VöT��ö��D
:�^�<�0
����-ø��:üz��öT�+ö���
��Oø.û�����ú�
P
�ý.\^s.���-r<h8q rW�Ih:i5mjg8h�q r�w�ý�S=ø��Eú.øaý���;�� =�;V��&pó�$���$�)�&�
P���"���<�<
 ø��5)�ö

29th EPS 2002; S.I.Popel et al. : Excitation of Magnetic Fields Correlated with Large Amplitude Lower-Hybri... 4 of 4


