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£!¤�¥p¦�§n¨F©#ª¬«5­�§P®¯©�¦±°!¦¬ª0­�©�¦5­Y²A«¬³H®¯©�¦�¤
´¶µ/·p¸u·¹µ!º�»�¼�·�·p½0·�»�¾mº_¼/¿ÁÀ{»uµ&·�ÂÃÀÁ½±¾uÄ�Å�º�Æ�º�Åt»Ç¾bµ!ºP¾�»�µ/·Hº_¸�·�Â�È!ÄnÉ}»¢ÊHº_½�¸�·�Â/Ë&Ê�·�¾uË/¸u¼/Ë&¿{·�½&Ê�·

·pÀÁ¾uµ/·�¸¢À{½Ì¾bµ/·�·pÂ/Í�·¹¸�·�Í�ÀÁÄ�½ÏÎAÐ=Ñ�ÒÓ¾b¸bº�½/»uÀ�¾bÀ{Ä_½�ÔÕÄ�¸�ÀÁ½±¾bµ&·�Ê�·p½Y¾b¸bº�¿�¸u·pÍ�À{Ä_½ÏÖ×À{½Y¾b·p¸u½!º_¿}¾b¸uº_½/»�Ø�Ä�¸�¾
¼!º�¸u¸�À{·�¸�ÎAÙv´}Ú¶ÔvÛ#º�½/ÂNØ/¸uÄtÂ/Ë/Êp·+Æ�º�»u»Bº�½/Â�·p½/·�¸�Í_Ü�¼!º�¸u¸uÀÁ·�¸�»$É}µ/ÀÁÊmµ�Ë/½/Â/·p¸BÊ�·p¸�¾mº�À{½�ÊpÄ�½/Â/À�¾bÀÁÄ�½/»IÊ�º_½
·¡Ýt¾b·�½&ÂÞË/Ø�¾bÄ�¾bµ/·�É�µ&Ä�¿{·+Ø&¿ßº_»�Æ�ºNÖ�à�ÛDá
´¶µ/·�Ùv´}Ú�âã»}º_¸u·�Ë&»uË!º_¿Á¿ÁÜ¢º_»�»uÄtÊ�ÀßºP¾b·�Â�É�À�¾bµN¸�·pä�·p¸u»�·�Â�Æ¢º_ÍPÑ
½&·p¾bÀÁÊ}»uµ/·Hº�¸�Ø/¸uÄ�å!¿{·�»
É}µ/ÀÁ¿{·¶ÀÁ½æ¾bµ/·�Ð�Ñ�ÒÃ¾b¸bº�½/»uÀ�¾bÀÁÄ�½�¾bµ/·�çnÑvØ/¸�Ä_å!¿{·p»�º_¸u·}Æ�Ä�½/Ä�¾bÄ�½/ÀÁÊHº_¿Á¿ÁÜ;À{½/Êp¸u·Hº�»uÀÁ½/Í
è ¸�Ä�Æé¾bµ&·ÕÊ�·p½Y¾b·�¸�¾bÄ¢¾uµ/·Õ·pÂ/Í�·_á�Ùv½¹¼�Ä_¾bµ�À{Æ�Ø/¸uÄnä�·pÂ�ÊpÄ�½&å!½/·pÆ¢·p½Y¾�¸u·pÍ�À{Æ�·�»}¾bµ/·êØ/¸u·p»u»�Ë/¸u·�Ø&¸uÄ_å!¿Á·
¼�·�ÊpÄ�Æ�·�»Õ»�¾b·p·�ØëÀ{½ì¾bµ&·�¼!º_¸�¸uÀÁ·�¸;¸u·�Í_À{Ä�½Tº_½/Âí»�µ/·Hº�¸u·�ÂK·�¿{·pÊp¾u¸uÀ{ÊÇå!·p¿{Â/»ê¸u·�¿{º�¾b·pÂT¾uÄ�»uµ&·Hº_¸�·�ÂíÈ!ÄnÉ}»
º�¸u·ÕØ&¸uÄtÂ/Ë/Ê�·pÂ,á+´¶µ/·RÜ�·¡Ý�µ/À{¼/À�¾+º�½¹·¡Ý�¾b¸�·�Æ�Ë&ÆîÊp¿{Ä�»�·ê¾bÄ¢¾bµ/·ê»u·�Ø!º�¸bºP¾b¸uÀïÝ�ÀÁ½Þ¾uµ/·�ÊHº�»u·ÕÄ è ¾bµ/·�Ð�Ñ�Ò
¾b¸bº_½&»uÀ�¾bÀ{Ä�½¢º_½/Â�Ê�¿{Ä_»u·�¾bÄê¾uµ/·�Æ�À{½/ÀÁÆ�Ë/ÆæÑvçlØ�Ä�»�ÀÁ¾uÀ{Ä�½�À{½�¾bµ/·lÊHº_»�·+Ä è Ùv´}Ú�át´¶µ/·l¾b¸bº_½&»uØ�Ä�¸�¾I¼!º_¸u¸�À{·p¸
è Ä_¸uÆ�ºP¾bÀÁÄ�½ÇÆ¢·pÊmµ!º_½/ÀÁ»uÆðÀ{» è º�¸ è ¸�Ä�Æ�Ê�Ä_Æ¢Ø/¿Á·p¾u·�¿�Ü�Ë&½/Â/·�¸�»�¾uÄ�ÄtÂ,á
Ùñ¾BÀÁ»$¼�·�¿ÁÀ{·Rä�·�Â¢¾bµ!ºP¾$¾bµ&·lÈ!ÄnÉ4òt¾bµ/·
·p¿{·pÊp¾b¸�À{Ê$å!·�¿{Â�º_½&Â�¾bµ/·pÀ{¸
»uµ&·Hº_¸�º_½&Â,òYØ/¸uÄ_¼!º_¼/¿�ÜÕÆ�Ä�»�¾
À{Æ�Ø�Ä�¸�¾mº_½Y¾�ò_¾bµ/·¶óKôêõ;Ññä�·p¿{ÄtÊ�À�¾vÜ�»uµ/·�º_¸
Ø/¿ßº�Ü
ºÇ¸uÄ_¿{·�À{½N¾uµ/·4¼!º_¸u¸�À{·p¸ è Ä�¸uÆ¢º�¾bÀÁÄ�½N¼YÜN¸u·pÂ/Ë/ÊpÀ{½/ÍÇ¾b¸bº�½/»uØ�Ä�¸�¾}¾bµ/¸uÄ_Ë/Í�µrÆ¢ÄtÂ/·�Â/·pÊ�Ä�¸�¸u·�¿{º�¾bÀÁÄ�½,á
öl¿{»uÄ&ò
ÀÁ½Ç¾bµ/·�Ê�º_»u·lÄ è Ùv´}ÚÃÀ�¾�À{»�½/Ä_¾$Ê�¿Á·Hº_¸�É}µ/·R¾bµ/·�¸$¾bµ/·�¸u·Rä�·�¸�»u·pÂrÆ¢º_Í�½&·p¾bÀÁÊ}»uµ/·Hº�¸$Ä_¸�¾uµ/·�»�µ/·Hº_¸�·�Â¢È!ÄnÉ
Ø&¿ßºHÜt»lºæÆ�Ä�¸u·�ÀÁÆ¢Ø�Ä�¸�¾mº_½Y¾¶¸�Ä�¿{·�á

´¶µ/·÷»uË&¼tø�·�ÊR¾ÞÄ è ºë¸u·pÊ�·p½Y¾�Ø/Ë/¼&¿{À{Ê�º�¾bÀÁÄ�½ùÖûúFÛ+ÉIº_»N¾bµ/·ì»�¾bË/Â�ÜüÄ è ¾bÄ�ÅPº_Æ�º�ÅÃ·pýtË&À{¿{ÀÁ¼/¸uÀ{º÷É}À�¾bµ
ÀÁ½/Ê�Ä_Æ¢Ø/¸�·�»�»uÀ{¼&¿{·�»uµ/·Hº�¸u·pÂëÈ!ÄnÉ�»Çº�½/ÂëÆ¢Ä_½/Ä_¾bÄ_½/À{ÊHº�¿{¿�Ü¹À{½&Ê�¸u·�º_»uÀÁ½/Í¹çnÑvØ/¸�Ä_å!¿Á·�»ÕÀÁ½íÊRÜ�¿ÁÀ{½/Â/¸�À{ÊHº�¿$º�½/Â
ºFÝ&ÀÁ»�ÜtÆ�Æ¢·R¾b¸uÀÁÊ�Í�·pÄ�Æ�·p¾b¸�À{·p»æ¼YÜíÊ�Ä�½&»�¾b¸�Ë/ÊR¾bÀ{½/Í÷º_½!º�¿ÁÜ�¾bÀÁÊ�»uÄ_¿{Ë&¾uÀ{Ä�½/»ê¾bÄ¹¾bµ&·rØ�·�¸�¾bÀÁ½/·�½Y¾Ç·�ý�Ë!ºP¾bÀ{Ä_½/»
Öÿþ�ÛDá�´¶µ/·�·�¿Á·�ÊR¾b¸uÀÁÊBå!·�¿ÁÂ/»Iº�»u»uÄtÊ�À{º�¾b·pÂÇÉ�À�¾bµæ¾bµ&·�º_¼�Änä�·�Æ¢·p½Y¾bÀ{Ä_½/·�ÂÇ»uÄ_¿{Ë&¾uÀ{Ä�½/»
µ!º�ä�·�Êmµ!º�¸bº_ÊR¾b·�¸�À{»�¾bÀ{Êp»
»�À{Æ�À{¿ßº�¸�¾bÄ;¾bµ/Ä_»u·�Ä�¼/»u·p¸�ä_·�ÂfÀ{½Ç¾bµ/·lÐ=Ñ�Ò0¾b¸bº�½/»uÀ�¾bÀÁÄ�½,á�´¶µ&·+º_ÀÁÆ Ä è ¾uµ/·lØ&¸u·�»�·�½Y¾BÉ$Ä�¸uÅÇÀÁ»�¾uÄê·¡Ýt¾b·�½/Â
¾bµ/·æ»�¾bË/Â&ÜÞ¾bÄ�¾bµ&·æÊHº_»�·æÄ è ÊpÜt¿{ÀÁ½/Â/¸uÀÁÊHº_¿�·pýtË&À{¿{ÀÁ¼/¸uÀ{º�É}À�¾bµ ¸u·Rä�·p¸u»u·pÂTÆ¢º_Í�½&·p¾bÀÁÊÕ»�µ/·Hº_¸pá���½/¿{ÀÁÅ_·;¾bµ/·
ºFÝ&ÀÁ»�ÜtÆ�Æ¢·R¾b¸uÀÁÊ�Ê�Ä�½�å!Í�Ë/¸bºP¾bÀ{Ä_½/»�ÀÁ½ÕÊRÜ�¿ÁÀ{½/Â/¸�À{ÊHº�¿YÍ�·�Ä_Æ¢·R¾b¸�Ü�¾bµ/·BçnÑvØ/¸�Ä_å!¿Á·�Ê�º_½�¼�·I·Hº�»uÀÁ¿ÁÜ4Ø/¸�·�»uÊp¸uÀÁ¼�·pÂ,á
´¶µ&·�º_½!º�¿ÁÜt»uÀÁ»
À{»
ÊpÄ�½/Â/Ë/ÊR¾b·pÂ�É}ÀÁ¾uµ/À{½æ¾bµ&· è ¸uº_Æ�·pÉ$Ä�¸uÅ�Ä è ¾uµ/·���Ò��0¾bµ/·pÄ�¸�Ü_á
´¶µ/·l¸�·�»�Ë/¿Á¾u»�ÀÁ½/Â/ÀÁÊHº�¾u·
¾bµ!º�¾�¾bµ/·ê¸u·Rä�·�¸�»u·pÂ÷Æ¢º_Í�½&·p¾bÀÁÊ4»uµ/·Hº�¸+º_½&Â�¾bµ/·ê»uµ/·�º_¸u·pÂ�ä�·p¿{ÄtÊ�À�¾vÜÞµ!º�ä�·�»�Ü�½/·p¸uÍ�·R¾bÀÁÊÕ·��=·�ÊR¾b»+ÀÁ½f¾bµ/·
è Ä_¸uÆ�ºP¾bÀÁÄ�½fÄ è Ùv´}Ú�âã»�É�À�¾bµr¾bµ/·;ä�·�¿ÁÄ�ÊpÀÁ¾vÜrº_½&Â�À�¾b»}»uµ/·Hº�¸�Ø/¿{ºHÜ�ÀÁ½/Í�º�Æ�Ä�¸u·4À{Æ�Ø�Ä�¸�¾mº�½Y¾}¸uÄ�¿Á·_áBöl¿{»uÄ&ò
º�»lÀÁ½r¾uµ/·4ÊHº_»�·ÕÄ è ¾bµ/·êÐ=Ñ�Ò�¾b¸bº�½/»uÀ�¾bÀÁÄ�½,ò&¾uµ/·êØ�Ä�¿ÁÄ�À{Â!º�¿�ä�·p¿{ÄtÊ�À�¾vÜfÀ{»}À{Æ�Ø�Ä_¸�¾mº�½Y¾Há�´¶µ/·Õ·pýtË&À{¿{ÀÁ¼/¸uÀÁË/Æ
·pý�Ë!º�¾bÀÁÄ�½/»ê¾bÄ�Í�·R¾bµ/·p¸ÕÉ}ÀÁ¾uµí¾bµ/·NØ/¸�·�»�Ê�¸uÀÁ¼�·pÂ8º_½/ÂëÊHº�¿{ÊpË/¿ßºP¾b·�Âëý�Ë!º_½Y¾uÀÁ¾bÀÁ·�»�º�¸u·�Ø&¸u·�»�·�½Y¾b·pÂÃÀÁ½
	t·�Ê�á
útáí´¶µ/·fÆ�º�À{½ë¸u·p»uË/¿�¾b»Çº_¸�·N»uË/Æ�Æ�º�¸uÀ���·�ÂëÀÁ½
	t·�Ê�áÌþ�áí´¶µ/·f»�¾bË/Â&ÜKÉ�ÀÁ¿{¿$¼�·f¸u·pØ�Ä_¸�¾b·pÂ8À{½ëÂ/·R¾mº_ÀÁ¿
·p¿{»�·pÉ}µ/·p¸u·_á�,¤�����²A®D¦¬ª�¨�®A­�°!²����,«5®A²A®��¬¨P®A°���®]§��Ã¨�������¨�³ ��ª"!T°$#�¦%�Y§F®A­r³&�'��°/¨

´¶µ/·�·�ý�Ë/ÀÁ¿{ÀÁ¼/¸uÀÁË/Æ�Ä è ºNÊRÜ�¿ÁÀ{½/Â&¸uÀ{Ê�º_¿�Ø&¿ßº_»�Æ�º�É}À�¾bµ È!ÄnÉ »bºP¾bÀÁ»�å!·p»�Î¯À{½ ÊpÄ�½Yä�·�½&À{·�½Y¾êË/½/À�¾b»mÔ�¾bµ/·
¸�·�¿ßºP¾bÀÁÄ�½ (( ) *,+"-/.�01 - .�02ú 3 -54 à76
8 01�9 .�01);:=< Î�àPÔ

29th EPS Conference on Plasma Phys. and Contr. Fusion Montreux, 17-21 June 2002 ECA Vol. 26B, P-4.076  (2002)



>@?BA CDCFEHG$IKJ�LNMOCP?RQ$ASLBT,U$EHT,VOW MOCDX�MOG$A G�?YMZJ[?RQ$ASJ�M,LRW&A]\_^`TZVaT,G$W A�A&bdc`Te?BEHMOGgf�hjilk�mDn_iporqtsluwvxmDy{z| A&LNA,}dy~E�>Y?RQ$A�X$VaTZ>RC�T�X$LNA&>R>Nc$LRAZ}�����h�����nYE�>Y?RQ$A�X�M,VHMOE�U`T,V�h�T���EaTZVjn�W&MOCFX�MOG$A&G�?�MZJt?BQ$AlCDT,IOG$A�?BE�W� A&VHU����=�� o h��d��,� nR�Z���� EH>D?BQ$A�>Rbdc`TZLRA�M J ?BQ�A���T,W�Q=G�c�C�^�A L�U$A � G$A&U~T,>�?RQ$A�LBTe?BEHM�M J ?BQ$AX�MOV�MOEHU`TZV[�OA VHM�W&E�?_��?BMx?BQ$A�X�MOVHMOE�U`T,V�\_C�TZIOG$A�?BEHW]\ � A VHUx��V�Jj�S�A&GF�OA&V�M[W E�?_�Oz �KA&W&T,c$>NA�M,J�?BQ$A�>N��CFCDA�?BL@�TZG���A&bdc$E�VHEH^�LREHc�C¡b�c`TZG�?BE�?_��U$A&X�A&G�U$>{MOG$V���MOG¢?RQ$A£LBTZU$EaT,V�U$E�>N?�TZG$W&A�¤¥TZG$U�?BQ�A¦T��[EaT,VS�OA VHM�W&E�?_�� � T,>�§¨A&VHV�TZ>�?BQ�A£�OA&V�M[W E�?_��>RQ$A&T,L©U$MpG$MZ?FTZX$X�AªT,L�E�G~h¬«�n]�KTZVH>RM�}­?BQ$A£®`M¯§°EH>�E�G$W&M,CDX$LNA&>N>REH^�VHA,z± G²TZU$U$E�?BEHMOG³?BM¥�e�©J´MOc$L�MOc�?�MZJ7?BQ$A � �OA�bdc`T,G�?BE�?BEHA >�E�G=h¬«�nxWªT,G¢^�A£X$LNA&>NW&LRE�^�A Uµz³¶�G²T,W&W MOc$G�?MZJK?_��X$EHW&T,V�A]��X�A&LNEHCFA&G�?�T,V ±_· �¸X$LRM � VHA&>¹§¨ADX�LRA&>NW&LNEH^�A&Ur?RQ$A{b�c`TZG�?BE�?BEHA >gº¦���&}Y�e�¯}%�Z�©TZG$U � TZ>J M,VHVHM¯§7> »§KAªTZ¼�V���LRA��OA LR>RA U¥>RQ�AªT,L�X$LRM � VHAFhj½~¾�¿$n¹ÀÁ>RA A�ÂYEHI$zl«¯Ã©M J ¾7A J z�ÀÅÄ�Æ�Æ
º�h�f�n o º&ÇlÈ$«7vÊÉOË ºº Ç ¤ �Ì¤ �Í�ÎÁÏ f �­Ð5Ñ Ë ºº&Ç ¤ZÒÌ¤ ÒÍ�ÎÁÏ f ÒRÓ h Ñ nM,L�TZV�?RA&LRG`Te?BE��OA&V��£>@?BLRM,G$IOV��£LRA��OA&LN>RA U¥>RQ$A&T,L7X$LRM � VHAFhÔ¿[¾�¿$n
º$h´f[n o º&Ç È «7v Ñ Ë ºº&Ç ¤ Ì¤ Í�ÎÁÏ f Ð Ë ºº Ç ¤ �Ì¤ �Í�ÎÁÏ f � ÓÖÕ h É n§�Q�A&LRA©f o ¤O�Z× Ì §7E�?BQ¥¤ Ì U�A � G$E�G$I£?BQ�A�X$VaTZ>RC�TF>Rc�L J T,W A,}µº Ç o º�h�¤ o Ã�n�}�¤ Í�ÎÁÏ E�>�?RQ$A�X�MO>RE�?BEHM,GM J CDE�G$EHC�c�CØº[}�TZG$U Ë º o º&Ç�v"º Í�ÎÁÏ z · Q�A�½=¾�¿�\_X$LNM � VHA�h Ñ nxA]��Q$E�^$E�?R>�TÖCDTe�[EHC�c�C;Te?g?BQ$AX�VaT,>NC�T�W A&G�?BA L�¤xo Ã E�G�TZU$U$E�?BEHM,G£?BM©?BQ$AxCFEHG$E�C�c$CÙTZ?�¤xoÚ¤ Í�ÎÁÏ ���� o ��� Ì�Û « ÐÝÜ h¬«�v¢f � nßÞªàâá � Õ h´ã�n§�Q�A&LRA©��� Ì EH>7?BQ$A��,T,W c$c$CäC�TZIOG$A�?BEHW � A&V�U�T,G$U�?BQ$A�X`TZLBT,CFA�?BA&L Ü E�>�LNA&VaTe?BA&U�?BM�?RQ$A�CDT,IOG$A�?BE�WX�LRMOX�A&L@?BEHA >�M,JY?BQ$AxX$VaTZ>RC�T[}�EâzÅAZz­J´MOL Ü�å Ã�?BQ�AgX�VaT,>NC�T�E�>�U�EaT,CDT,IOG$A�?BE�W,�æ T,c$>N>REaTZG[\_V�EH¼ZA�X�M,VHMOE�U`T,Vt�OA&V�M[W E�?_��X�LRM � V�A
�e� o ãO�e� Ì f�h¬«7v�f�n�A]��Xpçßv h�f�v¢fOè'éëêdn@�ì í Õ hÔÄOn

§�Q�A&LRAD?BQ$ADX`T,LBTZCDA�?BA&L ì U$A ?RA&LRCFEHG�A&>gE�?B>�^$LRM�TZU$G$A >R>©T,G�U��Z� Ì EH>x?BQ$A£CDT���EHC�c$CØM J �e�¯��A&E�?BQ$A LX�AªTZ¼,A&U�T���EaTZV��OA VHM�W&E�?_�£X$LRM � VHA��e��o=�Z� Ì h¬«�v�f�Ò]n@Ò�MOL æ T,c$>N>R>REHT,G�\_VHEH¼ZA��e��X$LNM � V�A�>RE�CDE�VaT,LS?BM©?BQ`Te?MZJ�hÔÄOn]�`TZG$U�U�A&G$>NE�?_�wX$LNM � VHA � o � Ì h@«7v¢f Ò n Ò¯î hâï�n· Q$A�J´MOV�VHM¯§7EHG�I¥bdc`T,G�?BE�?BEHA >©WªT,G¢?RQ$A&G²^�A¦W&T,VHW c$VaTe?BA&U�»D?BQ�A¦X�MOV�MOEHU`TZV�CDT,IOG�A ?BE�W � A VHU
����oð f�� � �eºx§�Q�A&LRA ð o ¤ Ì �Z× Ì E�>¨?BQ�A�EHG��OA LR>NAgTZ>RX�A&W�?7LBTZ?REHMg§�E�?BQ Ñ�ñ × Ì T,>N>RM�W&EaTe?BA&UD§7E�?BQD?BQ$A�V�A&G$IZ?BQM J ?BQ$A�X$VaT,>NC�T³W&MOV�c$CFGµ�7?BQ$AÖCDT,IOG�A ?BE�W�>NQ$AªTZL¦ò o h ¤ �ZºOn hâó�º,�,ó ¤ n]��?BQ$A�W&c$LNLRA G�?¦U�A&G$>NE�?_�
�[EHT��CDX�A&LNA,ô`>7VaTª§x�[?BQ$AxA&V�A&W�?BLRE�W � A&V�U��[EaTF¶�Q$C¦ô$>7VaTª§x�`TZG$Uw?BQ$Axõ/sÖuÙ>NQ$AªTZL
ö ÷�ø,ù oûúúúúú

óó ¤ õ/s�u� � úúúúú î hÔüOn
��VH>NM$}�E�G�?BA&IOLRTZ?BE�MOG£MZJlh¬«en���EHA&V�U$>K?RQ$A¹X$LRA >R>Nc$LRAZz · Q$AxE�G�?BA&IOLRTZ?BE�MOG£Q`TZ>�^�A A&GwX�A LNJ´MOLNCDA UwT,G`T,V��d?BE�\W&T,VHV��F§�E�?BQw?BQ$AxE�G�?BA&IOLRTZ?BE�MOG£W MOG$>@?�T,G�?�^�A&E�G$I � �[A&U¦>RM{?BQ`Te?�yDh�¤ o ¤ Ì n o Ã[z
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