
27th EPS Conference on Contr. Fusion and Plasma Phys.  Budapest, 12-16 June 2000    ECA Vol. 24B (2000) 768
-771

768


���������	����

������������������������������

�
���! "��������������#$���������	���%����

��

����������&%�(')��*+��',���.-/�
#0���)12*+��13�	�������4������12���	���
��

���(�5���06�����*+��������13&��
����1278���9


:�;=<>;@?8ACB�B
D�E2FHG�:>;@IJELKNM�B
O�PQE2K
R�S�TVU�WXUZY�U8[]\Y
^`_�a�b9TQcdbVe�f�g�ThWji�k(l�mL^nTpohfHYqS�r�Ths�tnS/U�^9Yqcvuw\YqajWxoQf+y8c{z}|�k�~0���"���"�"�

��TNT�m�o�W�b�U�W�mLS�k���^NW�a�b�UQtn^Vb2a	~�Yq^VtNr�W�md�.a�Y�TpUhtn^pk/�$�X�
�}�9�}��uw\Y
ajWXohf�k�y�tZ^NcdbLS}g
���j� �(

�
�.���	��
9�����

�XF5B�K�E
�pE2F�� ��Bq��E2K{� �V¡"�NM�E£¢�Bq¤]F�E2��¥C��PhO�KQ¦xB]�pE£B9§�ELKnBq¤]E
¨©§]B
AjO�E
P>ª
¦0�NM)EdKnB]¨�¥CB
A"E2AjE9�p�NK�¥C�¬«�ELAC¨
­¯®�°�± BqF�¨��NM�E£²$³´µ�VE2F���E2KQ¶xªq¦C¶x¢�B]PNP�§�E2A�ª��p¥j�h· ­¹¸8º�± ªq¦8��M�E>��A»B�Ph¢�B>M�B2§�E0¼(ELE2F½�2B
AC�pO)ACBq��E
¨
¦�ª�K3�)KNE
P��pKN¥�¼(E9¨�KZB�¨�¥»BqA"¨�E2F�PQ¥��h·,B
F�¨,�NE2¢���E2KZBq��O�KNE3��K�ªq«�A�E
P>O�Ph¥jF�¤£�NM�E���ª��ZBqA"¢�ª]¢�E2F��NO�¢¾¼�B
A ¶
BqF¿�pE�À"¥j��M�¥jFÁB>¢�Bq¤]F�E2�N¥»��Â¿O�Ã�PQO)KQ¦xB��VE�O�F�¨�ELK"�NM�E�¤]Ajª]¼�BqA�B
¢Ä¼�¥���ª�ACB
KN¥��Q·!�Vª�F�Ph�NKnB
¥jF�� ­,Å2°$±�ÆÈÇ
�pª]¢Ä¼�¥�F�E
¨3À"¥j��Md��B
KN�N¥»�pAjE�G�KnB]¨�¥CB
A.¢�ª�¢ÉE2F���O�¢ÊBqF¿¨4M�E
B
�"¼�BqA»BqF��VE>E
Ë�O�Bq��¥jª]F�P�ªq¦8��M�E0¥jF�¨�¥j§�¥C¨�O�B
A
��A»B�PQ¢ÁB`�Vª�F�Ph�N¥j��O�E2F��nPV;�Ì�M�E$E
Ë�O�Bq��¥jª�F¿PwM¿B9§�E$¼�E2E2FÉ¨�E2K�¥j§�E
¨3B
F�¨ÄF�O�¢�E2K�¥C�2B
AjA@·�PQª�A�§�E
¨`¦�ª�K�B���O�KNE
M�·�¨�K�ª�¤]E2F,��A»B�PQ¢ÁBÄÀ"¥j��M�¥jFÍB4K�E2§�¥»PQE
¨½F�E2ª��VACB�P�PQ¥»�2BqA8�NKZBqF�Ph��ª�KN�3¢Éª�¨�E2A�¥�FÎ��M�E�Ï	«�KZPN�nM�¶�Ð���M)A�ÑO)�NE2K
KNEL¤�¥j¢ÉE�G�B]�2�pª]O�F���¥jF�¤�¦�ª]K>¥jF)E2KN��¥CB�B
F�¨Î¤�·�KNª
§�¥CP��pª�O�PJ¦�ª]Kn�pE
P3ÒxÓÕÔ/Ö�¶xEp×/E
�p�ZP�Ø�BqF¿¨�¦�ª�KÙ�pª�K�KNE
�p��¥jª]F�P
¥jF!�NM)EJ§�¥CP��pª�O�P	¦�ª]Kn�pE
P8KNE2A»Bq��E
¨>�Nª�Ajª�F)¤�¥j��O�¨�¥�F�BqA�§�E2A�ª��p¥j�h·�BqF�¨!M�E
Bq�8Â�O�Ã3¤]KnB�¨�¥jE2F��nPV;8<JAjA�ª
¦.��M�E
PQE
¦�ª�KZ�pE
P!BqK�E½B9×/E
�V�NE
¨,¼�·©��M�E�KNE
¨�¥CPQ��KN¥�¼�O��N¥�ª�F+ªq¦���M�E���ACB]PQ¢�Bd��B
KnB
¢�E2�NELKnP>À"¥j��M�¥jFÚB�¢ÁBq¤�F)E2�N¥»�
Â�O�ÃÍPQO)KQ¦xB��VE�¨�O)E��Nª{PQ�NK�ª�F�¤½ELAjE
�p��KN¥»�>¨�K�¥ ¦��0¢�ª���¥jª]F,�pª]¢���E2�N¥�F�¤�À"¥j��MÛ²$³´Ü¨�¥ ×/O�Ph¥jª�F+��K�ª��pE
P�PQE
P
¥jF5B½¨�·�F�B
¢�¥C�3E
Ë�O�¥jA�¥j¼�K�¥jO�¢ÝÀ"¥��NM+�NM�EÁ�pE2F��NKN¥@¦�O�¤�B
A"B
F�¨ ³Þ�´Ý¨�KN¥ ¦��ZP�ÒXB]P3¨�KN¥�§�¥�F�¤½¢�E
�nM�BqF)¥CPQ¢�Ø
BqF¿¨,�2BqO¿PQE!�NM�E!�NKZBqF�Ph¥j�N¥�ª�F½¦�KNª]¢ßBqO���ª�¢�B
�N¥C�>��ª�¦�ª�Kn�VE
¨�¤]Ajª]¼�BqA�Bq¢!¼�¥j��ª�A»BqK�¥j�h·�¼�·£�NM�E£Ò�F�ª]F�Aj¥�F�¶
E
B
KpØ0B
����E
BqKZBqF��VE4ª
¦ ­¾®�°É± BqF�¨ ­v¸8º!± ¥jF,��M�E�¤�ª
§�E2K�F�¥jF)¤4E9Ë}O�B
�N¥�ª�F�PV;ÎÌ�M)E�ACB
�N�NELK>M�B2§�E
¼�E2E2Fà�NKZBqF�PX¦�ª�KN¢ÉE
¨d¥jF��Nª�B£PQE2��ªq¦"�hÀ%ª4F)ª�F�A�¥jF�E
B
KNA�·½�pª]O���AjE9¨4«�KnPh� ª�KZ¨�E2K0ª�KZ¨�¥jF¿BqKN·à¨�¥ ×/E2KNELF���¥CBqA
E
Ë�O�Bq��¥jª]F�P�B
F�¨�PQª]Aj§�E
¨3F�O�¢�E2K�¥C�2B
AjAj·�;áÔ�¥�â�E�ã]ä¹E9¨�¤�E$¢�ª�¨�E2A»P$�åãq¡���M�EJ�)KNE
PhE2F�� �Lä¹¢Éª�¨�E2A�¦�ª]AjAjª
À$P
�åæ
¡�¼�·,¥jF¿�pAjO�¨�¥jF�¤{BqF�ª]¢�BqA�ª�O�P0KnB�¨�¥CBqA$¨�¥ ×/O�PQ¥�ª�FçÒXPQ��¥jA�A�B]PNPhO�¢�¥jF)¤àBqF�ª]¢�BqA�ª�O�P>��KnBqF¿PQ��ª�K��Ä��ª½¼(E
Bq¢!¼�¥��(ª]ACB
KpØ�BqF�¨ÍBqF�ª]¢�BqA�ª�O�P3Ò�¥�F�PQ��E
B�¨àªq¦��pA»B�PNPh¥C�2B
A%�pª�A�Aj¥CPh¥jª]F�BqA�Ø"§�¥»PN�pª]O�P>PhM�E
B
K`¦�ª�KZ�pE
P0�2B
O�PQE
¨
¼�·,KnB]¨�¥CB
A"¤�KnB]¨�¥jELF��ZP¬ª
¦0¼�ª��NM ­è¸8º�± BqF�¨+�NM�E£¥jª]F�¨�KN¥ ¦��3¢Éª��N¥�ª�F+À"¥j��M�¥jF5Bd¢�B
¤�F�EL�N¥C�3Â�O�Ã
PQO)KQ¦xB��VE�;8�XF��pª�F��NKZB�Ph�"�NªÉ�pª�A�Aj¥CPh¥jª]F�BqA�ª�F)E
P"BqF�ª]¢�BqA�ª�O�P�§�¥CP��pª�O¿P"PQM�E
B
K�¦�ª�KZ�pE
P"BqK�E�F�ª]�JF�EL¤�Aj¥�¤�¥�¼�Aj·
PQ¢ÁBqAjAH�pª�¢É��BqK�E
¨Ä�Nª!¤�·�KNª
§�¥CP��pª�O�P$BqF¿¨4¥jF)E2KN��¥CB`¦�ª�KZ�pE
P�¥�F4��M�E�éÕ¶XÀ%E2¥j¤]M���E
¨���BqKZBqA�AjE2A/¢�ª�¢�ELF���O�¢
¼�B
ACBqF¿�pE��pª�¢���E2��¥jF�¤3À"¥��NM�¦�ª�KZ�pE
P$¨�O�E0�Nª!Ajª]F�¤�¥��NO�¨�¥jF�B
A.§�¥»PN�pª�PQ¥j�h·!Ep×/E
�p�ZPJB
F�¨4¢�B2·!E2§�E2F�¨�ª�¢�¥@¶
F�B
�NE>��M�E0¤�A�ª�¼�B
A�B
¢Ä¼�¥���ª�ACB
KN¥��Q·É�pª]F�PQ��KnBq¥�F��L;"<�P"B!�pª�F¿PQE
Ë�O�E2F��VE`��M�E3Ph�NK�ª�F�¤É�pª�O)��Aj¥�F�¤Ä¼�E2�hÀ%E2E2F
­ê® ° ± BqF¿¨ ­ê¸8º�± §�¥»Bd�NM�EÁPQ�nB
F�¨�B
Kn¨©F¿�4�Vª�O���A�¥jF�¤½¼�E2�hÀ%E2E2F,��ª�A�ª�¥»¨�BqA"§�E2A�ª��p¥j�h·àB
F�¨©KZB9¶
¨�¥»BqA�¥jª�F½��E2¢���E2KZBq�NO)KNE0¤�KZB�¨�¥�E2F��$¥CP$KNE2A»BqÃ�E
¨�;$Ì�M�E3��K�ª�¼�A�E2¢¾¥CP"F�ª
Àë¤]ª
§�E2KNF�E9¨4¼�·dBÉPQE2�$ªq¦%�hÀ�ª
F�ª]F�Aj¥�F�E
BqK�Aj·Í�pª�O)��AjE
¨ÍPQE
�pª]F�¨ ª]Kn¨�ELK3ª�Kn¨�¥jF�B
KN·+¨�¥@×/E2KNE2F��N¥»BqA8E
Ë�O�Bq��¥jª]F�P>À"¥j��M�B½�Vª�KNK�E
PQ��ª]F�¨�¥jF)¤
M�¥�¤�M�E2K"Â�E2Ã�¥j¼)¥jAj¥��h·3¥jFd��M�E>¼�ª]O�F�¨�B
KN·½�Vª�F�¨�¥��N¥�ª�F�PV;JÌ�M)E2F½Phª�AjO)�N¥jª]F�P$BqKNE���ª�PNPh¥j¼�A�E3À"¥j��M½B3KnBq��M�E2K
PQ¢Éª�ª��NM£KnB]¨�¥CB
A���M�B
F�¤�E�ªq¦ ¸8º BqF�¨£BÄ�Vª�KNK�E
PQ��ª]F�¨�¥jF)¤�PQ��KNª�F)¤��pª]O���A�¥jF�¤!¼�E2�hÀ�E2E2FÉ¼�¥jF�ª]KN¢�B
A�BqF�¨
��ª�A�ª�¥C¨)BqA���ACB]PQ¢�B"KNª]�nB
�N¥jª]F.;8�XF3��BqK��N¥»�pO�ACB
K2G�¼�·>K�E
¨�O��V¥jF�¤���M�E"B
F�ª�¢ÁBqAjª]O�P��NKZBqF�Ph�(ª]KN���pª�EpìÁ�p¥jE2F��nP
¼�E2Ajª
À5�Q·���¥»�2BqA.Ô�¶x¢�ª�¨�E$§�B
AjO�E9PpG�Phª�A�O��N¥�ª�F�P8À"¥j�NMÉPQ��KNª]F�¤!PQM�E9BqK�ª
¦.¼�ª���M KnB�¨�¥CBqA�E2A�E
�p��KN¥C�Õ«¿E2AC¨!BqF�¨
��ª�A�ª�¥C¨)BqA�§�E2A�ª��p¥j�h·0B
����E
BqKLG���B�P�PQ¥jF)¤`ELÃ���KNE2¢�B�À"¥��NM�¥�F3B��NM)¥jF>E9¨�¤�E"A»B9·�ELK�B�P8PQE2ELF>¥jF3��M�E$:�¶x¢�ª�¨�E�;

í/�¬î �}ï/���q�����á-Í��ð.����

�����	1
<�P�¥jF½��M�E!KNE2§�¥CPhE
¨d��O�K�E2Aj·£F�E2ª��pA»B�PNPh¥C�2B
A8�2B]PQE!À�EÉ¨�E2�NELKN¢�¥�F�E0�NM�E3¢�B
¤�F�EL�N¥C�3PhO�KQ¦xB]�pEÉB9§�ELKnBq¤]E
¨
§]BqA�O�E
P ­ê®%°½± B
F�¨ ­ê¸ º ± ¦�KNª]¢ñ�NM�E£B
¢Ä¼�¥���ª�ACB
KN¥��Q·à�Vª�F�Ph�NKnB
¥jF��Ä¼¿B�PQE9¨òª]F���M�E��Nª�K�ª�¥»¨�BqA
¢�ª]¢�E2F��NO�¢óE
Ë}O¿Bq�N¥�ª�F�B
F�¨dB>K�E
¨�O��VE
¨¬¦�ª�K�¢ôªq¦��NM)E>éÕ¶xÀ�EL¥j¤�M��NE9¨Ä��BqKZBqA�AjE2A/¢�ª�¢�ELF���O�¢õ¼�BqA»BqF��pE

­,Å ° ±$ö`Æõ­ ³÷ ö
ø ´Êù ³ú ±ÛÆûÇ ü ­ ³´ ù ³ú ±çý¯­ ø ´�þ ±`­ÍÅ ° ±$ö`ÆûÇ Ò��qØ

³ú ÿ���� � ³� �
ý�� �	�
� Ò ³� �

ù ³Þ4Ø ³� �
ý ³Þ ù
�� ���

ü ³� �
Æ���� � Ò ³� ý ³� � Ø������ �

�
������� � �"!$#&%
')( �



27th EPS CCFPF 2000;   H.A. Claassen et al.
: Calculation of Radial Electric Field and Poloidal Rotation in ...
 

769

�NM)E�PhO�¢µ¼�E2¥jF�¤0��E2Kh¦�ª�KN¢ÉE
¨>ª
§�E2K8BqA�A�¥jª�F£�pª]¢���ª�F�ELF��ZP *½F�E2¤]AjE
�p��¥jF�¤�E2AjE
�V�NKNª]F!�pª�F��NK�¥j¼�O)�N¥jª]F�P��Nª
¢�ª]¢�E2F��NO�¢õPhª�O�KZ�pE
P�³� � G�¥jF�E2K��N¥»B�BqF�¨!§�¥»PN�pª�PQ¥j�h·�;�Ì�M�E$�(ª]Ajª]¥C¨�B
A�M�B
KN¢�ª]F�¥C�2P�ªq¦��NM)EJ��ª��nB
A���A»B�Ph¢�B
��K�E
PNPhO�KNE,+.- Æ�/ � + �10 + ! ¦�ª]AjAjª
Àç¨�¥jK�E
�p��Aj·3¦�KNª�¢¾��M�E�Bq¢!¼�¥j��ª�A»BqK�¥j�h·��Vª�F�Ph�NKnB
¥jF��J¼¿B�PQE9¨4ª�F£�NM�E
¼�¥�F�ª�K�¢�BqA ¢�ª�¢�ELF���O�¢µ�pª]¢���ª�F�ELF��

­àÅ2°J±32£Æ¯­ ³÷ 2
´ ù � ³ú ý ³Þ4+ - �

±ÛÆÈÇ Òxã}Ø5.�  .���
*Î������

���(�,�������d

���76	�������(
!
98��.:n����*+7Õ��������
!7	����12*+�;8Ë�PV;jÒ���¶�ã}Ø�M¿B9§�E!¼�E2E2FàE2§]BqA�O�Bq��E
¨{¦�ª]K3B��NO�K�¼�O�AjELF��0M�¥�¤�M�A�·½�pª]AjAj¥»PQ¥�ª�F�B
AÕ�hÀ%ªq¶��pª�¢���ª]F�E2F��3Ò���O)KNE�Ø
E
¨�¤]EJ�)ACB�Ph¢�B�O�PQ¥�F�¤0�NM�E PQ�nB
F�¨�B
Kn¨Ä¢�B
¤�F�EL�N¥C�Õ«¿E2AC¨ ³´ Æ � Ç�<2ý ø Ò>=�Ø < � ��?A@ ´ ö @"B)? À"¥j�NM ?3B)?A@

Æ
� 0 =��pª�P.C BD?A@ G ? ´ ö ÆFEHG �
I"J G ø þ4K �ÄB
F�¨ ­MLNL�± ÆPO ? ' C B Òxã)Q ?A@ Ø LRL G.¨�E9�pª�¢���ª�PQ¥jF)¤��NM�E
��A»B�PQ¢ÁB���B
KnB
¢�E2�NELKnP�B��2�pª]Kn¨�¥�F�¤$�Nª4SÙÒ>= < C}ØUTVS @ Ò>=�Ø 0 S � W Ò>=�ØÙPQ¥�F3C 0 SYXW ÒZ=�Ø!�pª�P[CJ¼�·0F�EL¤�AjE9�p�N¥�F�¤
M�¥�¤�M�E2K�M�B
KN¢�ª]F�¥C�2P�¥�F>��M�E���ª�A�ª�¥»¨�BqA�Ó�ª]O�KN¥�E2K�PQ��E
�p��KNO�¢ÊÒC¦�ª�K���O)KNE2A�·�F���¶xEp×/E
�p�ZPá¥�F3B"¢�ª�K�EÕ¤]E2F�E2KZBqA
³´+¤�ELª�¢�E2��KN·�PQE2E��]\�¡�Øn;�Ó�ª�K�Ph�nBqF¿¨�BqKZ¨ ³´+E
Ë�Pp;�ÒN��¶�ã}Ø�·�¥jELAC¨_^+ - �W T ý ã)= B Ò ø + @ Ø O ' C B ÒXã)Q	Ø��pª�P`C8ú º
¦�ª�K��NM�E!Ph¥jFaC�Bq¢��)Aj¥j��O�¨�E0ªq¦%��M�E3F�ª�K�¢�BqA�¥Nb2E9¨Á��ª��ZBqA8��KNE9PNPQO)KNEc^+ - W Æ + - W B + @ ;�<JA��NM�ª]O�¤�M½��M�¥CPJK�Ep¶
PQO)Aj��KNE
�Vª�F��p¥�AjE
P ­ÝÅ2° ±32�Æ Ç À"¥��NM ­ÝÅ2°Ú± ö Æ Ç G�¥j��M�B�P£B©F�EL¤�Aj¥�¤�¥�¼�AjE£¥jF�Â�O)E2F��pEàª�FÈ�NM�E
��ª�A�ª�¥C¨)BqA"��A»B�PQ¢ÁB4§]BqK�¥CBq��¥jª]F©�)KNª
§�¥»¨�E
¨Î��M�Bq��Ò$d)e @"B7f Ø þgK ��M�ª]AC¨�PVGÕÀ"M)E2KNEgd)e @

Æ �7h @HB Ò ø,i @ Ø
À"¥j��M �7h @

ÆMj ã)k.l @"B � ¥»PJ�NM)EÄ��ª�A�ª�¥»¨�BqA8¥jª]FÎ¤]·�K�ª�KZB�¨�¥�O�P0BqF�¨ f ¥CP��NM)E3KnB�¨�¥CBqA8¤]KnB�¨�¥jE2F���PN�2B
AjE
AjELF�¤���MÎª
¦"�NM)E3E
¨�¤�E!��A»B�PQ¢ÁBÄ��BqKZBq¢�EL�NE2KZPp;ÄÔ�¥�â�E2À"¥CPhE�Ò�¥jFà�LB�PQE!ªq¦ i @"m
n

�2 @ B � þh @ K �!BqF�¨½À�E9Bqâ
��ª�A�ª�¥C¨)BqA$¨�E2��E2F¿¨�E2F��pE]Ø�B
F�ª�¢ÁBqAjª]O�P>�NKZBqF�Ph��ª�KN�ÉB9×/E
�V�nP`�)KNEp¦�E2K�E2F��N¥CB
AjA�·dE
Ë�Pp;�ÒN��¶�ã}ØZG8PQ¥�F��pE�¥��nP>¨�¥ ¶
§�E2K�¤�E2F��VE�¥jF��NM)E���BqK��N¥»�pAjE0B
F�¨4M)E
Bq�"¼�B
ACB
F��pE�Ò�oÈ�pª�P`C�Ø8¥CP�F�EL¤�Aj¥�¤�¥�¼�Aj·ÉPQ¢�B
AjA/�pª]¢���BqK�E
¨Ä��ªÄ��M�Bq�
ªq¦���M�E$§�E2KN��¥C�2B
A�¨�K�¥ ¦��$ÒpoçPh¥jFaC}ØZ;8�XF�B0��O�KNE$M�·�¨�K�ª�¤]E2F���A»B�PQ¢ÁBJ�NM�E�Bq�)��KNª
Ã�¥j¢�B
�N¥jª]F4+ -W Ò>= < C}ØUT Ç
�Nª]¤�E2��M�E2K�À"¥��NM½��M�E3B]PNPQO)¢����N¥�ª�F�P$ªq¦�BÄACB
KN¤]E½²J³´µE2AjE9�p�NK�ª�FdM)E
Bq�0�Vª�F�¨�O¿�p�N¥�§�¥��Q·ÁBqF�¨½BÎ²$³´ E2AjE
�n¶
�NK�ª�Fàé�ª]Aj��bL¢�BqF�F£E
Ë�O�¥jA�¥j¼�K�¥jO�¢ÊKNE
¨�O��pE>��M�E!PQEL�Jª
¦"PhO�����A�E2¢�E2F��nB
KN·�E9Ë}O�B
�N¥�ª�F�PJ��ª��NM)E3¥jª�F½M)E
Bq�
¼�B
ACBqF¿�pE�À"¥��NM!B�Ph¥j¢���A�E8�pª]AjAj¥»PQ¥�ª�F�B
A	² ³´ M)E
Bq���NKZBqF�Ph�(ª]KN�8KNELACBq��¥jª]F��rq
¡X;���F��NM�¥»P��2B]PQE���M�E�F¿��¶XEV×�E9�p�nP
ªq¦wE
Ë�PV;jÒ���¶�ã}Ø%BqK�E0¤�ª
§�E2KNF)E
¨�¼�·��hÀ%ª!��M�B
KnB]�p�NE2K�¥CPh�N¥C�"��B
KnBq¢ÉE2�NE2KZPpG�À"M�¥C�nM£BqKNE0O�PhO�BqA�Aj·_sut�ÒN�
ØnGvxw Æ =f ø þ i @ � @ Æ d)e @f y ?A@z[{|~} eH� @ B
F�¨ vAw�w Æ ?A@= y ?A@j z[{|~} eH� @ z��|~} eH� @
À"M�E2K�E z {|~} e�� @ Æ ��h @ � @ BqF¿¨ z �|U} eH� @ Æ �7h @9B�� ��

n � @ B
KNE�KNE
Ph��E
�p�N¥�§�E2Aj·½��M�E�¢�E9BqFÎ¦�K�E2E���B
�NM�P>¦�ª�K
¥jª]F�¶x¥jª�F½?8ª]O�Ajª]¢Ä¼½Ò � @ ÿ � ��� �

@ Ø%BqF¿¨Á¥�ª�F�¶�Bq��ª�¢ �nM�BqK�¤�Ep¶xE2Ã)��M�B
F�¤�E �pª�A�Aj¥CPh¥jª]F�Pp;�Ó¿ª]K"ª�KZ¨�E2K"ªq¦�¢�B
¤q¶
F�¥��NO�¨�E3E9PQ�N¥�¢�Bq��E
P"À�E!B�¨�ª����Ùé�ª�M�¢_� PJP��2BqA�¥jF�¤�� n

�þ � @ Æ�� � @�m�n
�2 @ À"¥��NM m�n

�2 @ Æ Ò>k.l @ Ø B Ò ��� ÷ ´ @ ØZ;
Ì�M�E2FHG��NM�E�«�KZPQ�"ªq¦wE
Ë�PV;jÒ��qØnG�F�E2¤]AjE
�p��¥jF�¤3��E2KN¢ÁPwª
¦8ª�KZ¨�E2K ø þ y þ Æ = þ BD? þ@ K ��G��NKZBqF�PhACB
�NE
P"¥jF��Nª� � @ Ò �.�

!
n � @ 0 � ��

n � @ Ø � n ö � @ ý�� � @H� ��
n � @ � ö @� ��� � ý �q ø ? @ '' =,� + @i @ ^� � W ��� @9�� ��� � 0 Òxæ}Øs�t � �Lã)q� v w�w þv w þ � t�ÒN�
Ø0 '' =3� � n

�þ � @ ' ¸ º @' = 0 ø � n
�W � @ ' � 2 @' = ��0 � m n

�2 @ ' � @' = � ' ¸ º @' = 0 ã y þ ø ' � 2 @' = �� ��� � T Ç

sut � �2ãDq
�"� i @ � @

y þ ����� � q� y þ ¦�ª�K ��� � q� i @ � @9�
À"M�E2K�Egt�ÒN�qØ�¥CP��NM)E3KNEp¦�E2K�E2F��pE��NE2K�¢½;��JE2¥j��M�E2K�¥�F�E2K��N¥CB!F�ª�K0Ajª]F�¤�¥��NO�¨�¥jF�B
A�§�¥»PN�pª�PQ¥��Q·{�pª�F��NK�¥j¼�O)�NE
�Nª ­¯Å2°!± ö ÆµÇ ;�Ì�M�E!«�KnPh�`�hÀ%ª4��E2KN¢ÁP�¥�FÎ��M�E¬«¿KnPQ�0A�¥jF�E3ª
¦$E
Ë(;�ÒXæ�Ø$¨�E
P��pKN¥�¼(E!�NM)E3¢�ª�¢�ELF���O�¢
�NKZBqF�PX¦�E2K�¦�KNª]¢ôB
�Nª]¢�PÕ��ª>¥jª]F�P�¼�·Ä¥�ª�F�¥Rb
Bq��¥jª�FÁBqF�¨��nM�B
KN¤�EV¶XE2Ã)�nM�BqF�¤]E�;8Ì�M�E�F)E2Ã��%�NE2K�¢ ¥»P�¨�O)E��Nª
¤�·�KNª
§�¥CP��pª�Ph¥j�h·�G�À"M�E2K�E
B�P8�NM�E�A»B�Ph�"Aj¥jF)E�B]�2�pª�O)F��ZPÕ¦�ª�K"B
F�ª�¢ÁBqAjª]O�P"¨�¥@×�O¿PQ¥jª]F�BqF¿¨4PhM�E
B
K"§�¥»PN�pª�PQ¥j�h·�;��� � ÒZq B ��Ø i @ � @ ¢�B
KNâ)PÕ�NM)E`��KnB
F�PQ¥��N¥jª]F4¦�K�ª�¢¾B
F�ª�¢�B
Ajª]O�P"é�ª�M�¢!¶XA�¥jâ�E$�Nª!�pA»B�PNPh¥C�2B
A��pª�A�Aj¥»PQ¥jª]F�BqA



27th EPS CCFPF 2000;   H.A. Claassen et al.
: Calculation of Radial Electric Field and Poloidal Rotation in ...
 

770

PQM)E
BqK$§�¥»PN�pª�PQ¥��Q·�� þ � @ Æ ��+ @ B ÒZq i þ@ � @ Ø��@�p¡x;8Ì�M�E�PQE
�pª]F�¨�ªq¦8E9Ë�PV;jÒN�
Ø8��B�P�PQE
P"¥jF��Nª
ý æ ­,Å ° ± #]�2� ��� � 0 � � @ ^� � W

ø þ ´
@ ? @A� ø k.l @

÷ ´
@ ' ¸8º @' = 0 � � � @ ý ã)k.l @

÷ ´
@ ' AjFHÒ � @"  l @ Ø' = � ®%°

@
´ @ ý ø þ ¸ þº

@
ã ¡� ��� � 0

t>Ò��qØ t�Ò v w þ Ø0 ã y þ´ @ '' = � � n
�þ � @ '' =£¢ � 2 @

ý
ø ¸8º

@
ã ¤ ¡ 0 ã y þ � m�n

�2 @
´ @ ' � @' = '' =x¢ � 2 @

ý
ø ¸8º

@
ã ¤� ��� � T Ç Ò$\�Ø

t � = v wf � � � ø þ vAw þ K ��¦�ª]K �7� � q� i @ � @9�
Ì�M�E�«�KZPQ�$�NE2K�¢ ª
¦8E
Ë�;jÒ¥\�Ø8Ph�NE2¢�P�¦�KNª]¢ ² ³´õ§�¥CP��pª�Ph¥j�h·{� ­ ³´ ù Ò ³Þ ù �� @ Ø ± Æõý æ ø ´ þ@ ­ÍÅ2°J± #¦�2 ¡

­àÅ2°$± #]�2 Æ � @ � @
æ}´ @"?x@ = S § ^� � W � ¢ �©¨ªq ý � ¤ ��� @ 0 ÒXæ ý ^ª ý ã ¨ª Ø k.l @

÷ ´
@ ' A�F	Ò �`@   l @ Ø' = ¡ 0 ÒZq}Ø

0 � @ � @
ã}´ @"?

þ@ ¢ ��� @ 0 ª k.l @
÷ ´

@ ' A�F3l @' = ¤ ü ��� @ Æ � 2 @
ý ø ¸8º

@
Æ k.l @
÷ ´

@ ' AjF«+ @' = ý ®%°
@

´ @ ý ø ¸8º @
^� � W Æ¹ý �"�

ã)q ' A�Fal @"B ' =
ø þ i @ � @ = þ BD?A@

� 0 S þ B §
þ ü

S §
Æ
æ]ã
ãDq =

ø þ � þh @ � @ � \ q ��� @ ý k.l @
÷ ´

@ ' AjFHÒ � @   l @ Ø' = ¡
Ð�¥�F��pE�¼�ª��NM ?x@ ^� � W B =àBqF¿¨¬S B §

BqK�Edªq¦�ª]Kn¨�E2K v w G��NM)E4«�KZPQ����E2KN¢ñª
¦0E
Ë�;jÒZq}Ø�¥CP>ªq¦�ª]Kn¨�E2K v w þ
�pª]¢���BqK�E
¨Î��ª½�NM�E�PhE
�pª]F�¨ ÒXPQ�ZBqF�¨)BqKn¨+F��qØ�ª�F�E�;ÍÌ�M�E�§]BqK�¥jª]O�PÄ�Vª�Epì��V¥jE2F��nP0BqK�E£�2BqA»�pO�ACB
�NE
¨½¥jF
I$KnB]¨
�=P�ã��Ä¢Éª�¢�E2F��$Bq�)��KNª
Ã�¥j¢�B
�N¥jª]F®­�¥jFà��B
KN�N¥»�pO�A»BqK ª TÜ� L � æ�æ�G ¨ª Tê� L �D�7¯ G�BqF�¨�^ª T¾� L � \°�
BqF¿¨�� @ � @ T Ç±L ¯ � Ç + @ � @ ;�Ì�M)E�PhE
�pª�F¿¨���E2KN¢Ý¥�F½E
Ë(;�Ò¥\�ØJ¥»P0¨�O�E!�Nª��NM�E!��B
KN�N¥»BqA�Aj·à�pª]¢���E2F�PNB
�N¥�F�¤
�pA»B�PNPh¥C�2B
A�¥jF�ELKN�N¥»B�B
F�¨`¤]·�K�ªq§�¥CP��pª�Ph¥j�h·Ù� �p¡xGqÀ"M)E2KNE
B]P��NM�E8K�E2¢�Bq¥�F�¥jF)¤��NELKN¢�P�KNEp¦�E2K/�Nª�BqF�ª]¢�BqA�ª�O�P.¨�¥ ¦C¶
¦�O�Ph¥jª�FÁBqF�¨�PhM�E
B
K�§�¥CPN�Vª�PQ¥��h·�;��XF!�NM�E�¨�E2K�¥j§]Bq��¥jª�FÉªq¦�E
Ë�Pp;�ÒXæ�G²\�Ø�À�E$¢�B]¨�E"O�PQE�ªq¦��NM)EJE
¨�¤�E���A»B�Ph¢�B
KNELACBq��¥jª]F�PJã y þA³ �ÄÒ y Æ P�B9¦�E2�h·Ä¦xB]�p�Nª]KpØ�BqF�¨ '�ø B ' =´T Ç B]PJÀ�ELAjA.B]P´µ ' A�F.Ò � @ < l @ Ø B ' A�F3=.µ ³ ��;
Ì�M�E�B�¨)¨�¥j��¥jª�F¿BqA�B�PNPhO�¢�����¥jª]F¶µ ' AjF.Ò�· @ <p¸ º @ Ø B ' A�F3=.µ ³ �0�LBqFdª]F�Aj·É¼(E¹¸NO�Ph�N¥@«�E
¨�B¬��ª�PQ�NELKN¥jª]KN¥x;º.�4» �	*+���q���������$ï������	��
9�����+������¼���12���	1L12�����
�XF���KNª�¨�O¿�p¥jF�¤ ��M�E+¨�¥�¢�E2F�Ph¥jª]F�AjE
P�P�§�B
KN¥»Bq¼�A�E
P¾½ wW Æ ø ¸8º

@ BD¿
� G
½ wþ Æ ý`®%°

@HB Ò ¿ � ´
@ ØnG3ãD½ w( Æ' ½ wW B ' d�G�B
F�¨À½ wÁ Æ ' ½ wþ B ' d ý ½ w( F�ª]KN¢�B
Aj¥NbLE
¨>�Nª ¿

� Æçý�Â k[l @ � � B Òxã ÷ ´ @ = � ØnG�E
Ë�PV;jÒxæ9¶Ãq}Ø��¿B�PNP8¥jF��Nª
B0PQE2��ªq¦/�hÀ�ª0PhE
�pª�F¿¨>ª�Kn¨�E2K8ª�K�E
Ë�O�¥�§�B
AjE2F��NA�·J¦�ª�O)K	«�KnPh�8ª�Kn¨�E2K�F�ª]F�Aj¥�F�E
BqK�Aj·��pª]O���AjE9¨>ª�Kn¨�¥jF�B
KN·3¨�¥ ¦C¶
¦�E2K�E2F���¥CB
A�E
Ë}O¿Bq�N¥�ª�F�PV;�Ì�M�E%ACB
�N�NELK	M�B2§�E8¼�E2E2F�F�O�¢ÉE2KN¥»�2BqA�Aj·"E2§]BqA�O�Bq��E
¨ ¦�ª]K	��M�E�KZB�¨�¥»BqA)¨�E2F�Ph¥j�h·�BqF�¨
�NEL¢���E2KnB
�NO�K�E3��KNª
«�AjE
P ��@

Æ
��@ � �   � 0 �nB
F�MaÄ ü l @

Æ l @ � � ÒN� 0 �nB
F�M3Ä�Ø ü � n Æ � n � � E2Ã��HÒ ý Ä�Ø
Ò � n Æ Bq�Nª]¢ ¨�E2F�Ph¥j�h·�ØnG�À"M�ELKNEÅÄ Æ Â Ò�� ý d�Ø!BqF�¨�d Æ = B = � Ò��NM�E½¥�F�¨�E2Ã5P�¥jF�¨�¥C�2B
�NE
P3�NM�EPQEL��BqKZBq�NK�¥jÃ+��ª�Ph¥j�N¥�ª�F�ØZ; é�E
Ph¥C¨�E
P v w� ÆÆÂ B Ò ø þ i @ � @ � � ØÙBqF�¨ v w�w� Æ

? @   �
�
n @ � � � @ � � B Ò ø � h @ � � � @ � � ØBqF¿¨Û�NM�Eà¼�ª�O�F¿¨�BqK�·õ�pª�F¿¨�¥j��¥jª�F¿P�Ò���KNE9PN�pK�¥j¼�¥�F�¤Ç½ wW � þ Bq�d��M�EÍ�pª�K�Ep¶XE9¨�¤�Eà¥jF��NE2Kh¦xB��pEàB
F�¨u½ w( � Á Bq��NM)E,PhE2��BqKZBq��KN¥jÃ�ØnG$�NM�E½¢ÁBq¤�F)¥j�NO¿¨�EàBqF�¨ �NM)E,Ph�NKNO¿�p�NO�K�E½ªq¦Ù�NM�EÍBqF�ª]¢�BqA�ª�O�P���KnBqF¿PQ��ª�K��½�pª�Epì!¶

�p¥�E2F��ZP��)ACB2·½B�¨�E
�p¥CPh¥j§�E�KNª�A�E`¦�ª]K`��M�E!PQª]AjO���¥jª]F.;>�XF½��B
KN��¥C�pO�A»BqKLG��NM�EL¥jK0¨�EL�(ELF�¨�E2F��VE>ª�F ' ®%° @"B ' =
¥CP>¥�¢���ª�K��nBqF��2;+Ð�ª�¢ÉE�ªq¦0��M�E�¢�ª�¨�E2A»PÄÒ��NM�E£�pO�K�KNE2F��3¨�¥ ×/O�PQ¥�§�E�¼�B
AjAjª�ª]F�¥jF)¤Î¢�ª�¨�E2A0�²�q¡XG�¦�ª�K3¥�F�¶
PQ�ZBqF��VE�Ø>�)KNE
¨�¥»�p��� n

�þ � @ ÆÈ� � @�m�n
�2 @ À"¥j�NM m
n

�2 @ o m
n
�2 @ � � B ÒN� 0 * w�É þ� ØnG�À"M�ELKNEd¥�F �NM�E£��KNE9PQE2F��

�2B]PQE É � Æ ½ wÁ 0 ½ w( ý ½ wþ B d�G	B
Aj��M�ª�O�¤]M,B]�2�pª]Kn¨�¥�F�¤��Nª£¨�EL�nBq¥�AjE
¨�Â�O��p��O�Bq��¥jª]FÎ¢�E9B�PQO)KNE2¢�ELF��nP�ª�F
ä����N��¶häÊ� � ¡���M�E0B
¼(ª
§�E�¨�¥@×�O¿PQ¥jª]F£BqF�P�Bq��b0À�B�P�ª�F)Aj·�§]BqA�¥C¨�B
�NE
¨3¦�ª�K"F�E2¤�Bq��¥j§�E�KZB�¨�¥»BqA�ELAjE
�p��KN¥»��«�ELAC¨
¤�KZB�¨�¥�E2F��nPp;£Ì�M�E2K�Ep¦�ª�K�EÄª]F�Aj·à��K�E2Aj¥�¢�¥jF�B
KN·�KNE9PQO�A��nPJ¦�ª�K�F�E
BqK�Aj·àPh��B��pEÉ¥jF�¨�EL�(ELF�¨�E2F���BqF�ª]¢�BqA�ª�O�P



27th EPS CCFPF 2000;   H.A. Claassen et al.
: Calculation of Radial Electric Field and Poloidal Rotation in ...
 

771

Ó	¥�¤�O�K�E��)­aÊ ° @HË�Ì�Í±Î�Ï3Ð7Ñ�ÒÔÓÖÕ
º
@ Ë¥Î¹ÍØ×ÚÙ�ÛÜÏ3ÝRÑØÞ×9ÝRÒ7Ù3ßNàDÙÖ×9Ù>á	Ð7â>Ð7ßÜâãÝåä«æ9ç7âAÑ�ç�âãÎ3Ð7è´éê Ò7ÝNâ>ÙãÛ�ßÜÝRç7Ñ Ó	¥�¤�O�K�E0ã±­ Õ 2 @HË$Î£Í	×9Ù�ÛÜÏ¹Ð7Ñ±ÒÔÕ � @aË$Î£Í	×9ÙãÛëÏxÝNÑ	Þ×ÚÝNÒ7Ù3ßNàDÙÖ×9Ù>á°Ð�âZÐ�ßÜâãÝåä«æ9ç7âAÑ�ç7â�Î3Ð7è éê Ò�ÝRâ>Ù�ÛHßÜÝNç7Ñ

Ó	¥�¤�O�K�E3æ±­aÊ ° @HË�Ì�Í±Î�Ï3Ð7Ñ�ÒÔÓÖÕ
º
@ Ë¥Î¹ÍØ×ÚÙ�ÛÜÏ3ÝRÑØÞ×9ÝRÒ7ÙÖßNàDÙA×9Ù>á	Ð7â>Ð7ßÜâ�Ýìä®æ9ç7âAÝNÑ�íHÙ�âãßÜÙ�Ò éê Ò7ÝNâ>ÙãÛ�ßÜÝRç�Ñ Ó	¥�¤�O�K�E3\.­ Õ 2 @HË$Î£Í	×9Ù�ÛÜÏ¹Ð7Ñ±ÒÔÕ � @aË$Î£Í	×9ÙãÛëÏxÝNÑ	Þ×ÚÝNÒ7ÙAßNàDÙî×ÚÙÃá°Ð7â>Ð7ßÜâ�Ýåä�æ9ç7âAÝRÑ±íHÙ�âãßÜÙ�Ò éê Ò7ÝNâ>ÙãÛ�ßÜÝRç7Ñ

¨�¥@×�O¿PQ¥jª]F½B
F�¨�PQM�E
B
KJ§�¥CP��pª�Ph¥j�h·É�pª�EpìÁ�p¥jE2F��nP$Ò>* w K �qØ�BqK�E0��KNE
PhE2F��NE
¨Ä¼�ª]�NM4¦�ª]KJF)ª�KN¢ÁBqA ³´ÊÒ�ª���¶
��ª�Ph¥j�NE0��ª3�NM�E�¥�F�¨�O��VE
¨Ä�Nª]KNª]¥C¨�B
A��pO�KNK�E2F��2G�Ó�¥j¤�PV;"��G ã}Ø%BqF¿¨É¦�ª]K"¥jF�§�E2KN��E
¨ ³´ÊÒXÓ	¥�¤�Pp; æ�G²\�Øn; ®%° @ BqF�¨
�NM)E>¥jª]FdK�ª��nB
�N¥�ª�Fd§�ELAjª��p¥��N¥jE9P�BqK�E3PhM�ª
À"F½À"¥j�NM)¥jF£B¬KZB�¨�¥»BqA�¨�¥CPh�nB
F��pE>ª
¦ATõã E�� ¥�F�PQ¥»¨�E0�NM�E�PhE2��B9¶
KnB
�NK�¥jÃ½B]PNPhO�¢�¥jF)¤ m�n

�2 @ T Ç�L æ � þ B I
÷ E7<3ÂÎÆ � Ç±< � @ � � Æ �´ï � Ç W þ B E�� ( < k.l @ � � Æ � Ç ÷ ¿ < � n � � Æ� Ç	ð ( � @ � � < � n � ö ÆÝÇ~E�� B I

÷ E Ò � v w� T Ç±L � q,B
F�¨ v wpw� T Ç±L ã � ØZ; é�·+¨�E9�pKNE
B]PQ¥�F�¤ m�n
�2 @ ª�K Â

¥jF¿¨�E2��E2F�¨�ELF���Aj·£ÒXBqA��NM�ª]O�¤�M£¼�ª��NM{PQM�ª]O�AC¨�§]BqKN·É¥jF�§�E2KnPhE2Aj·�Ø��NM�E ®%°
@ ��KNª
«�AjE�Ph�NE2E2��E2F¿PpG�¥j�ZP"PQ��KNª�F)¤

�pO�K�§]Bq�NO)KNE3b2ª]F�E�¼�E2¥�F�¤3�pª]¢���K�E
PNPhE
¨¬��ª
À"BqKZ¨�PÕ��M�E0PhE2��BqKZBq��KN¥jÃ!��K�ªq§�¥C¨�E
¨ ' ®%° @"B ' =.µ � ¥CP8¥jF��pK�E
B�PhE
¨�NªÉâ�E2E2� ®�°
@ � � �Vª�F�Ph�nBqF��2;�Ð�¥�¢ÄO)Aj�nB
F�E2ª]O�PQA�·Ä��M�E>��ª�A�ª�¥»¨�BqA�¥jª]F½KNª��ZBq��¥jª�F£§�E2Ajª��V¥j�h·���B]PNPQE9P�B¬¢ÁBqÃ�¶¥j¢!O�¢¾ñL¢Ä¥@F�¥�¢>O�¢ÝÀ"¥��NM�¥�F���M�EdF�B
KNK�ªqÀ ³® ï ³´ßPQM�E9BqK�A»B9·�ELKa¸NO�PQ��¥�F�PQ¥»¨�E��NM�E{PQE2�¿BqKnB
�NK�¥jÃ¯ÒC¦�ª�K

F�ª]KN¢�B
A¥ñ2¥�F�§�ELKN�NE9¨ ³´ó¨�¥jK�E
�p�N¥�ª�F�Ø��NM�O�PÕ¥�F�¨�¥»�2Bq��¥jF�¤ÙB3¨�E
�pª]O���Aj¥�F�¤>¦�KNª]¢ ��M�E�PQ�ZBqF�¨�B
Kn¨�F�����K�ªq«�A�E�;
���������
���	����1

� �V¡�:>;=<�; ?8ACB]BqD]E2F�BqF¿¨d:>;@IJELKNM�B
O�PQE2KLG(?«b2E9��M.; ò�;=Ï�M�·�PV;ôó8ª]AX; º�õ G(Ð�O�����Ax;�Ð�æ�Gö� ¯ ÒN� ¯)¯)¯ Ø�åã
¡�Ì�;=ä>; Ö�ª]¤�F�A�¥jE2FHG(I�;=ä>; Ï	ª�K��NE2KLG�ä>; ä>;=Ö"·�O��Nª
§/G.ò�;��$O��pAX; ÷½Bq�L; í[ø�ø : í[ø�õ G��)q�\£ÒN� ¯)¯D¯ Ø:>; I$E2K�M�BqO¿PQE2K"E2�$B
AX;�G���\]�NM{��F��2;@?8ª�F�¦�;�ª]F½Ï�Ð��nG.÷½B2·�ã]ã9¶�ã)��G.ã Ç]Ç�Ç G/Ö"ª�PQELF�M�E2¥�¢½G�IJELKN¢�B
F�·
�åæ
¡®ó3;=Ö"ª)bLM�BqF�Phâ�·ÉBqF¿¨¾÷,;=Ì.E2F�¨�AjE2KLG�Ï�M�·�PV;=Ó	A�O�¥C¨)P£óÕª]AX; ù º©ú9û`ü G(� � �D� ÒN� ¯)¯ ã�Ø�]\]¡�:>;=<�; ?8ACB]BqD]E2F.G�:>; I$E2K�M�BqO¿PQE2KLG�<>;=Ö"ª�¤]¥CPQ��E2K2G)B��2�VE2���NE9¨¬¦�ª�K$��O�¼�A�¥C�2B
�N¥�ª�F�¥jF�Ï�M�·�PV;=Ï�ACB]PQ¢�B]P
�rq
¡�<>;=Ö"ª�¤]¥CPh�NE2KLG�Ï�M�·)Pp; Ö�EL§�;@Ô�E2�N��E2KnP«ý � G�æ)�)�]ædÒN� ¯)¯ � Ø
�r�
¡�Ð�; ¶��n;=�X�Nª]M.G.þ3; ����ª�M.G)<>;=Ó�O�â�O�·�B
¢�B�G	ò�; �JO��pAx;�÷½B
�2; í�í[ÿ : í�í�í G���� � ÒN� ¯)¯ q}Øò�;��õ;@?8ª�F�F�ª]K�B
F�¨d:�;=Ö0;�� ¥jA»PQª]F.G�ÏwA»B�Ph¢�B3Ï�M�·)Pp;@?8ª�F��NK2; Ó�O�Pp;�óÕª]AX; ºHí úp�.ü G)Ö`�!ÒXã Ç�Ç�Ç Ø
� � ¡�Ö`; <>;�÷dª
·�E2KLG	þ3;=:>; é�O�KNK�E2AjAxG�Ì�;���; ?%BqK�ACPh�NKNª]¢ EL�$BqAX;�G�Ï�M�·�PV;=Ï�ACB]PQ¢�B]P í®úãø ü G�ã�æ ¯Ø� Ò�� ¯D¯ q}Ø


