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Considerable longitudinal electron current was experimentall y found beforehand in initial

plasma in the end system of the AMBAL-M open trap. Current in the plasma periphery has been

studied in the present work. Processes resulting in transversal current have been considered.

Transversal current value in the transport area has been determined.

The present consideration allows to clear out the main processes providing plasma

quasineutrality and to suppose the mechanism of longitudinal electron current generation.
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?�A�B�>Zq ω τ >> 1w�V	<)>"c�G�;ZU�R|B�A�?�F�C�I A�V ;"9�A�?�F�C�<�D ;�B�E�9�A�>hV 9�C�Q�;"9�C�>	K���A�<�D ;5D A�J�9�A�A�U	F�;�D C�D E�<�d
I�F�;"U�A�D!;"Q�� ������c#A�G�A�V [10, 12] K�� G�;�=�>�V�?�A�<�B�>�G	W fZghC��nA�U�A�U�gj;�fZgjC��iF�;)U�A�D ;5�n?�F�C
A�U�<�W =�G�>"9�C�C�J�;"<�D A�?�F�C�V A�G�C�B�A�<"E�V	R|F�;�=�>"9�C�>�A�U�A�U�gh�"9�9�A�c#A�P);"I A�9�;���Q�;�ViF�;�P#B�C�J�9�R��
^�A�F�Qy;�� [ � T 9T 7] C�F�;)<"<"Q�;�D[F�C�V	;�B�C�<"ErJ�;"<�D 9�R$>�P);#G�;�J�C}K�LNA H D A�QXW�?�A�V	A�G	W�I!F�;"<)9�A�F�>#J�C�V	R
<�B�A�V ; C�P F�;)U�A�D R [7] �¡  ¢�£ ¤"¥�¦�§ ¨�©'ªY«¬¦ ©�	©�	®Z¯"¥�¥�©	°#© ¤�£�±�©�¥	£ ²�«$£ ³"©�³)´"§ ¥�§
´"³"µ�¶�§�·¬§¹¸�º#´�·¬³¼»-½$·¾©�hµ�¿�ª�£ ¤¹¸�µ�À�µ�µ	Á�·�£�±h±"£�±ZÂ�©@´¼»Ã®Ä§)´�·e³Å»r©�¥�µ6Æ�±�³"µ�³�£�¸�§"¥	·e¥�¦ÇÁY©�¶�¥	£�±�©6ÂÈª|µ
±!©�¥�±Éª|§�·¬¥�¦Y¿�µ�´"´¹¸�§"¶�©�³�£�¥�µ#Ê�¿�·�£�µ"¸�µr¶'ª�»�°5£)ÊË¨�©'ªY«$£��¦�³�£�§#·Ìµ�¥�©	°#¶	£ÎÍ�§¹¸�§"´"©�©�¼ª�£ ¤"¥�§"§�Á|·�£�±
±[£�± ÂÈª|©�®Z§ «�©	Ïl§�· ÂÈª|µ�³)§"´�·¬µ ± Í�§¹¸�µ�Ð	Ñ Ò B�A�=�9�A�<�D E ?�F�A�U	B�>)Q�R D ;"I!=�> Q�A�=�9�A
?�F�A�C�B�B�fZ<�D�F�C�F�A�V	;5D E <�B�A�V	;)Q�C Ó�K ÔÖÕ"×�Ø [8Ù Ú�Û�Ü-Ý Þ#ß�à ] á&â ãYä|å�æ�ç¬å	è#å å	çeé)ê�ç�ë å�ì
ë�í�ì	î	ï�å"ð#ñ¹ä|ò�å�ó ô�î�õ�õXö�÷"î�î ï�å	ï�êøä|ù"úmí$ë�è#ò�î	çeò�å	è#å ï�å"ð#ñ ò�ê�æ¼ö-ûZê"æ�ç¬é¼ö-ê#çeü�ýjæ"ú5ð�þ�ÿ!ê"ò�î�ê
æ"å�æ�ç�ë�é¹ð#ñ�ê�ç0çeå"ð���ú�å�ç¬å	ç�æ ð¹ö ÿ[ë�ó��¬ú�å	è#ô	ëkæ�çeå"ð�ì�ï�ð ë ÷¹í���ñ�é¹ð#ñ�ê�ç¬æÈñ�ò	ë�æ�çeå"ð���ú�ålô"ð�î�ò�ò�� í��
ÿ[ç¬åÄô�î�õ�õYö�÷"î�ê"óZé$ïÈä|å�ô�å"ð��#ò�å"ílò	ë�ïÈä�ë�é¹ð�ê"ò�î�îZé"å�å�ì	ûZê�í�å���ò�åNïÈä|ê)ò�ê�ì¼ä|ê�ÿ	� Ý�
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i TVU�W eX TYU Z [A\�]#^�_#]�\�`�a�bc\�d�e�f�g�aihjf�g�_#^�_�flk�m n f�g�_#^�_�flk�mob!a�f�f�p q .r fAs�\ut�_	s�a�[>aik�m j = 0v k�_%t�_#s�w�d�\�b v d�k�_ v ^�aA]�\�a>s�m�`�_�eyx�s�e�gzkz^�\�d�e�f�g�_�e{t�_#s�e{t�^�\�|�_	]�\#k}g
ai~�\�bYw�k�aAs�m�`�_�bYw |�^�a��%e�`�\�� _#]�`�_#^�_	]�`�_ � t�s�ai~�b!po� � _ x>k�_ d�a�flk�`�_�e�^�e��%e�`�\�e�� � `�_
f�_�_�k�|�eik�fik�|�w�eik�fAs�w�d�aA� v g�_�[i]�a�^�a�f�f�bcaikz^�\�|�a�elk�fih � e�f�g�_�`�eAd�`�_�]#s�\�`�`�p � t�s�ai~�b!e�`�`�p � fik�_#s � \
t�^�_	]�_#s�m�`�p�b!\ t�_�k�eA^�h�bc\ bc_#��`�_ t�^�e�`�e � ^�eAd�m v \�s�\ g�_�[l]�a t�^�_#]�_#s�m�`�p�e t�_�k�eA^�\
a�b � \�t�_#s�h�^�`�po�� ^�w�[A_�e�d�a�fik�`�_�e�^�e��%e�`�\�e�f�_�_�k�|�eik�fik�|�w�eik�fAs�w�d�aA� v g�_�[i]�a�~�a�t�^�e��%e�`�p�k�_�g�\ � _	s#s�a� � v flk�^�� ����� v � v fik�^�� �#� �#� � � s�h�t�^�_�k�e�g�a�`�\#h�k�_�g�a t�_�t�eA^ ¡ g�bca�[A`�\#k�`�_�[A_¢t�_#s�h£|�_�~�`�\�g�a�eik¤ _#s#s�_�|�f�g�_�e x�s�e�gzk�^�\�d�e�f�g�_�e t�_#s�e

¥ ¦ §�¨A©�§�¨�ª�«�¬��®�¯�°�©�ª�±�¨ ²�ª�¨�³%ª�¨�´Y® §�±#¯#µu¶ ·�ª�±
®�©�¸�²�ª�±�²�¨�³¹¬�²�¸�¨iº£«�¨�»�¼iº�²�®�µ}½j®�µ ª�¸�¾�¸A©�°�¿�¨�ª�ª�ÀÁ¨ÃÂ�¸�¼iº�¬�Ä�À ¼�¬�¯�®¢ÅÆ±	©�¨�ª�Ä�¸�¶2ÇÆ¼A¯�¨A«�¼lº�²�¬�¨
È º�±�É>±S²�±�¼�¼iº�¸�ª�¸�²�¯�¬�²�¸�¨iº�¼i°Êª�±#©�´c¸A¯�Ë�ª�¸l°Ê§�©�±�²�±#«�¬�´c±�¼iº�Ë j⊥ = σ⊥ E⊥

¦{Éi«�¨
σ⊥ ≈ Ì ¦ÎÍ σ||

¶.Ç È º�±�´
¼�´cÀ�¼>¯�¨{ÉA±�²�±#©�¬	º�¼i°�¦#Â�º�±%´!¸�ÉAª�¬	º�ª�±�¨{§�±#¯�¨{ª�¨{²�¯�¬	°�¨iº�ª�¸{§�©�±�²�±	«�¬�´c±�¼lº�Ëo§�¯�¸i¾�´cÀo¶

Ï ±�¦c²Ð±�Ñ#½¹¨�´ ¼A¯�®�Â�¸�¨�¦c�±�Él«�¸Ò®�¼A¯�±�²�¬�¨Ó¸�´cÑ#¬�§�±	¯�°�©�ª�±�¼iº�¬Sª�¸Ó§�©�±#«�±	¯�Ë�ª�ÀÁ¨Ó§�±�º�¨A©�¬Sª�¨
ª�¸��¯�¸>«�À�²�¸�¨iº�¼i°�¦��±�Éi«�¸*ª�¨Ôª�¸��¯�¸A«�À�²�¸�¨iº�¼l° ª�¬��¸��¬	Õ ®�¼A¯�±�²�¬�» ª�¸Ô�±�´c§�±�ª�¨�ª	º�® º�±��¸�¦
§�¨A©�§�¨�ª�«�¬�z®�¯�°�©�ª	®�µ¢²�ª�¨�³%ª�¨�´Y®Ö§�±#¯#µ

E⊥ (
º�¸�Óª�¸i¾�À�²�¸�¨�´cÀÁ»�Õ�±#¯#¯�±�²�¼��¬�»�º�±��×Ø¦Ùº�±�Él«�¸u²�«�±#¯�Ë

ª�¸�§�©�¸�²�¯�¨�ª�¬	° §�©�¬�¯�±	¿�¨�ª�ª�±�ÉA± §�±�§�¨A©�¨AÂ�ª�±�ÉA± È ¯�¨�zº�©�¬�Â�¨�¼��±�ÉA± §�±#¯�°
E⊥ 

º�¨�z®�º º�±��¬
§�©�±�²�±	«�¬�´c±�¼lº�¬

 j⊥ = 
σ⊥Ú�Û

(ωHeτe) Ü E⊥
¦ ¼i®�½%¨�¼iº�²�¨�ª�ª�± §�±#«�¸�²�¯�¨�ª�ª�À�¨Ý¼�¬�¯�Ë�ª�À�´ ´c¸�ÉAª�¬#º�ª�À�´

§�±	¯�¨�´�¶ßÞj´c¨�ª�ª�± È º�¸à¼�¬	º�®�¸�Ä�¬	°áÕ�¸A©�¸�zº�¨A©�ª�¸â«#¯�° «�¸�ª�ª�±�ÉA± È �¼�§�¨>©�¬�´c¨�ª	º�¸�¦u§�±�¼��±#¯�Ë�z®ãª�¨iº
¾�¸�§�©�¨iº�¸��¸�¢ª�¸ä§�©�±	«�±#¯�Ë�ª�À�»åº�±�æ¬	¾�ç6¾�¸£�±�ª	º�¸��º�¸ä¼Ãº�±#©�Ä�±�´Ô®�¼iº�¸�ª�±�²��¬è§�©�±�²�±#«�°�½%¨�»
²�¸��®�®�´cª�±�»u�¸�´c¨A©�ÀÁ¦�º�¸��¬uª�¸yÕ�±#¯#¯�±�²�¼��¬�»�º�±��¬	¾�ç6¾�¸{Ä�¬�¯�¬�ª�«#©�¬�Â�ª�±�¼iº�¬u§�¯�¸i¾�´cÀo¶

é ¨�§�¨A©�Ë}²��©�¸lº�Ä�¨�±�Ñ�©�¸iº�¬�´�²�ª�¬�´!¸�ª�¬�¨}ª�¸}²�±�¾�´c±#¿�ª�±�¨�®�²�¨A¯�¬�Â�¨�ª�¬�¨�§�±�§�¨>©�¨AÂ�ª�±�ÉA±êº�±��¸�¦
¼�²z°�¾�¸�ª�ª�±�É>±ë®�¿�¨S¼�º�®�©�Ñ�®�¯�¨�ª	º�ª�±�¼iº�Ë�µ §�¯�¸i¾�´cÀ�¶ Ï ¨�±#«�ª�±	©�±#«�ª�±�¼iº�Ëá§�©�±�²�±	«�¬�´c±�¼lº�¬�§�¯�¸i¾�´cÀ
ì �¯�¸�¼�¼�¬�Â�¨�¼��¸i° í ¬#¾�ç6¾�¸ ª�¨�±#«�ª�±#©�±	«�ª�±�¼iº�¬ È ¯�¨��º�©�±�ª�ª�±�» º�¨�´c§�¨A©�¸lº�®�©�Ày× ¾�¸iº�©�®�«�ª	°�¨iº
§�©�±�º�¨��¸�ª�¬�¨jÕ	±	¯#¯�±�²�¼��±�É>±îº�±��¸�¦.¬�«�¸>¿�¨u´c¸A¯�¸i°îª�¨�±#«�ª�±#©�±	«�ª�±�¼iº�Ëï¼�¬�¯�Ë�ª�±Ðð�¾�¸�´!¸�ÉAª�¬�Â�¨�ª�ª�±�»�ñ
§�¯�¸i¾�´cÀ ´c±#¿�¨iº §�©�¬�²�¨�¼iº�¬  ¾�¸�´c¨lº�ª�±�´Y® ®#²�¨A¯�¬�Â�¨�ª�¬�µ º�±��¸ ²�«�±	¯�Ë §�±�§�¨A©�¨>Â�ª�±�É>±
È ¯�¨��º�©�¬�Â�¨�¼��±�ÉA± §�±	¯�°�¶óòcº�±�º Èzôcô ¨��º Ñ#Àõ¯ ®��¸i¾�¸�ª ²Ô©�¸�Ñ#±�º�¨

[ ö>Ì ] ¬ ¾�¸iº�¨�´ ¬	¾l®�Â�¨�ª



÷ùø

úõû úõû ü{ý>þ�ÿ��������	�
�����ý��#ÿ����
[ ��� ��� ����û�� ��� ]

û���� ��ÿ"!#��ý��#ÿ	�$�%��ý ��� �!ý&���"'���ý��&� �&( ��)$�"��)$*"��+,�$+�ý (
- *�ý&./�cý0' - ÿ"1�ý�./�2��ý/�&� �&(��43 ��ÿ - �"' � �"�Aþ"+����æý&./'��5)���ý6*"7�+�ÿ��8�/*"��19���"' 3 � � 1�ÿ"� - ÿ,*"�0��ý��$+�ÿ��
+,)$*�:;� - �"�>þ - ÿ,*�ÿ�<=��+�'�'?> þ�* ( - ��ÿ � ��ÿ	�$�A@B.�ý/�	' � '��cÿ � �$' - ��ÿ"��ÿ#þ"'��cÿ � �$'Sÿ	� - *�ÿ	�$+�ÿ � �$'C1�ý�1
σ/n = const � ',./DE.�ý þ�ÿ - ÿ,*"+�'��$�6*"7�+�ÿ"FAÿ � *�ý�F>ý����cÿ"F>ÿ <enG EG > H�I�H�J K"J6L"M�N2OQP$I�RTSVU6W	X$L"Y�J
S	N2U/I�R$I,L"Y�U�P$I�P�M�N[Z]\ ω > ωHi ^`_�a I�P�K"I"H�M�N�ZbR	I�W"J�c�Y�M _ OdS	I a K"Y�U&P�Y�J&PeH�I,L	P _ S ωHeτe K"Y a/f YgS
U6W	X$L"Y�J0M _,a R$I,L"Y�U�P$I�P�M�N[Z]R$I,W"J/c�Y�M _,h Z a M�Y L _ P$J6W"i�M�I]j�J�M�i�k%J$lAmnK _�o P$I�jpH�K"I�q"I,W"i�M�N
ObP�I�R
H�I,L	P _ M�J4j�J�M h J&P�U h l

r I"M�J6L"M�I f"_,a X$L"J�M _ J o P$I"s6Itj�J&Z,Y�M _,a j�YAP9K"J�c�X�J&PuI�P9q"J6W"i�M�I�s IvK"Y/U�U�j�I	P�K"J�M _�h l�wxq"Y�M�M�I�O
U&P$Y&P$i�J f H�I"j _ j�InX�R	Y a Y�M _,h M�Y o P$I	Pyj�J&Z"Y/M _,a j f jzI,{=M�IU q"J6W"Y&P$iBq"S$Y|q"I"H�I�W"M�J�M _�h l�w4I"}~H�J K"S	N[Z f
a Y�j�J&P _ j f L	P$I0S�K"Y�c�I�P�J [13] c�N�W"IgH�I"R	Y a Y�M�I�H�I�S$N2ktJ�M _ J`H�I�H�J K"J6L"M�I"Ogq _���� X a/_�_ H�W"Y a j�N
S	U6W"J6q"U�P$S _ J�K"Y a S _ P _,h�o W"J�R�P�K"I"U&P$Y&P _ L"J�U�R _ Z�R	I�W"J�c�Y�M _ O?S0H�W"Y a jzJ	l�w�I"}~S9P$I�K"N[Z f H�K"J q�W"I,{ _ j
R	Y6L"J�U�P$S	J�M�M�I�J�I�c	� h U�M�J�M _ J	l�mnK"J6q"H�I,W"I�{ _ j f L	P$I S I"H�K"J6q"J6W"�/M�M�N2O j�I�jzJ�M,P S�K"J�j�J�M _
Y a/_ j�X�P$Y6W"i�M�I"J o W"J�R9P9K _ L"J�U�R$I�J�H�I,W"J�H"K _ U6K"J6q"M�J/j a M�Y6L"J�M _�_ \ a Y�I"c�Z"I�q ^ K"Y�S$M�I"j M�X	W��
H�K"I�jzI,q	X$W _ K"I"S	Y�M�I#S`H�K"I"U&P�K"Y/M�U&P$S$J f M�Y�H�K _ j�J K f U _ M,X�U�I _ q"I�O�l�muK _ M,X$W"J�S$I�jdY a/_ j5X�P�Y6W"i�M�I�j
H�I,W"JxH�K"I"S	I�q _ j�I"U&P$i]H�I�q"Y�S�W"J�M�Y�S ��� (ωHeτe) � �"���$�B�n�"�����,�	�$�"���"�"�	�/�����"�V�&�/���5�����6�"�������
  �,�"¡C�e�$¡&¢£��¤	�"�/¥&��¦�¢"§©¨��"¡?���   �"�/���"¡�����¡   ���	¦ª¥/���   �6�"��¡&�«¥«���   �"�����"¡�����¡��¬¢,�,���"�"�	¥�$��¨ �
  �,�	¦�§?�z�,®=¡&�¯�	�"¥�¥&�������"�	�,�$��¥&¦°���,�"�z�6�"�����&¦   �"�"�	���"�����"¥&�$��§?�p�±���	��¨6�,¢²�"¤	�"��¥&��¦�¢T³
�����"¤��,�"�	�©���z¡�����´%�,����¥�¦�"�`¤�¡�¥/	�"��¡6µ"���`�z�6�"��¶��$¡6�"��µ"����·=�,¸y�`��¥&������¡   �   ¡ �"¡6µ"��·2¶`�$�"¹�
�"�6�"���6�"�����"�»º��"¡/9���"��µ"¡/¥�	�"�   ���"¡4�	�	� �"��¥&�$¼&�u½¾�   �"¡6�"¡6�"¡A³ � (ωHeτe) � �E¿ �"�&� À��

Á ���	¡6�"´t�&¦��"��¥�¥/�����9�"¡�����¡   �"�"Â�¡�¥/¥����$§   �"���	���	¦�Ã%�,¢ÄÅ�	�	�/����	�����$¡�����Æ   �   ¡6�"¡ µ"����¨ �
�$��$��§5�"¤	�"�&�$���]�	�����z������¡t���¥6�"¡6�	�$Æ©Ãt��¡   �"�"Â�¡�¥�¥�·
§Ç$�����,�"·
¡�§Ç$��`�$·[¦�¥��,¦�¡&�$¥�¦�§���¡�$����¥�¦��
¥&��Ã%¡�¥&���	¡�������¨ �%�$��"�6�"�4�|����Bµ"¡ �"¡&���	·2¤	�"�/���,�$Æd�������   ���$¡6�	¢"���"¥&�$���

È ��¤��   ���	¦$�"���&¦ �"��É�É5���/��¦   �"� ��� �"��µ"��� �"� �"���6�"�����"¨6� º/�"¡�9���"�"µ"¡�¥�	�"¨ �   ���	¦
  �"���	���"�,�Ê   �	¦����"¡����"Æ   �   ¡ �"¡6µ"���"¨6�Ë����$�	��Ì4¡6�"���%�$�"��§�µ	�$��¤	�"��®=¡%�¨��"������Â�¡t���&¢,�,�"�,��¥&¦
  �"�&�/����§?�/�6�	¦$®=¡�������¦Í¤����"¡�¡   �,�"��®=�,�$¡ �"�����Î�0Ï �"¡&���$�"�/���&�$¡V�/��¤��   ���	¦$�"����¶ �"��É�É����/���
�	�,�����"¡�������¶ ��¤	Ð�¼��   �"�&�/��· ¤��$�"¡&�   �"	�"�"�&�$� ����¡/�����   �"�&�/���/§ ��¡�¥&��Ã%��¦ ¤��,�"¡�¡
  �,�"��®=�,�$¡ �"����·2¶v�/�6�	¦$�Ñ�
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bCc�d5c�eCf5gihjf5k?l�m]bCf5g�k?f<n5oAkqprgipjs5l�n5c�eCtCc	uvbCfwd5l�s5txpZgypzg�bCf5g�f5{<eCf5gyhjo|bCc�d5c�eCf5g�txhjo}hWf~k�tx�	���	l
eCc�l�u�{<t�bCfxn?�jd5eCf5� s5tC����pA�	tCt tx�	�U�	l t�f~eC��tCf~e�eC��� gyhWfxn5kjeCf~�jc�eCtC� t bCf5bCc�d5c��5eCf~�
b~d5f~�jfxs5t�u�f~g�hjt�pZu�c�eCoA��l	cyhjgy���

� s5c�g�o c	����d5ly��bCfxs<�5c�d5k?eC��u�m��?hjf d5l	g�g�u�lyhqd5tC�?l�c�hjgy� b�f~bCc�d5c��5eC�Y� hjf5k �5c�d5c��
�?��s5c�n5c�eCexpj� bCf5�?c�d?�xeCf~g�hjo<�}� d5l	{<fZhjc�eCc�d5l�g	g�u�lyhAd5t��?l�cyhWgy��kjl�k hjc��5�yh¡hjf5k¢s5f¤£�hjf~�
bCf~�jc�d?�5e�f~gyhWt¥t¥bCf5g�n5c?�N¦Nc�n5f§�|hjf~u�m¨�?hWf©hjl�u�bCf5bCc�d5c��5e��Y�§hjf5kªu�fx«]c�hªf5{<c�g�b�c��5tC�?l�hjoAgy�
b~d5f~�jfxs?�Z�¬tCu�tihjf<d5Cl�u�t¯®�bxpZ��k?l°t~n5t±�	ly�	c�u²n5�	eCeCly�³�jl�kqpApZu�eCl��³k?l�u�c�d5l�´!m�tµk?f<n5t~�5c�g�hj�?c�e�eCf~c
d5c���c�e�tCc��	l�s5l��5t¶gyhWl�eCf5�?txhjg��Og�n5f<«]eCc�c	mZ�xfZh��¨k?l��5c�gyhj�jc�eCeCf5cNf~{?·<�Zg�eCc�e�tCcNb~d5f5��c?�

¸N¹²º²»½¼O¹
¾ c�b�c�d5o�g�f5¿yn5l	gypZc�u t<�	�?c�gyhWeC�YcÀeCl�u �?c�n5t5�5tCeC�Á�ÃÂOc�l	u�{<tCbCf<n?�jd5eCly�¡s5tC����pA�	tx�ÄtCf5eCf5�Å�
d5cy��pjn5o	hWlyhjc¶tCf5eC�ItCf5eCeC���³gyhjf<n5k?e�f~�jc�eCtC�¯t¯bCf5bCc�d5c��5eC�Y�ihjf5kÃ�Æd5l�s5tCl�n5oAeCf5uÇ£	n5c�k�hAd5t~�5c�g�kjf~u
bCfxn5cÃb~d5t��?f<s?�WhÈk¯gypZu�u�l�d5eCf5u�pµtCf5eCeCf5u�p³hjf~k�pµeCl�d?p?«YpÈÉ5Ê<Ê ËO�²ËÌb~d5fxs5f<n5oAeC�Y�Íhjf5kµtCu�c�cyh
�?c�n5t~�5t�exp¯Î kWËO�<Ï2l�k u�f<«]eCfÆf5{?·x�Zg�eCt<hjo¨hjl	kqpj�Ðd5ly�	eCtCxpZÑÓÒ¨f5u�tCu�fÆf<�5c��jt~s5eCf5¿�fÃf?hj�?cyhWl�mÔ�?hjf
s5l�eCeC�Õc±kWn5l	g�g�t~�5c�g	k?tCc³®Igyhjf<n5k?eCf5�?t<hjc�n5oAeC�Yc�´¶u�cy�xl�eCtx�	u��veCc³f~{<c	g�bCc��5tC�jl��Áh½eCc	f~{W�xfxs5tCuÖp?�
�?c�n5t~�5t�expÆhjf5k?l�m��?f?�	u�fx«]e�f¯tÍg�n5c�s?p?�¨��c�c°f~{?·<�Zg�eCc�e�tCc?� � eCl��5c�eCtCc�hjf5k?l°fx�5c�e�oig	t~n5oAeCfÍ®�k?l�k
k?�?l�s<d5lyhA´|�	l��?t�g�txh×fZh×b~n5f?hjeCf5gyhjt�b~n5l��	u��Ym³k?f?hjfxd5l��Ìf~b~d5c�s5c�n?�Zcyhjgy�Ìtx���?f<n5o	hW�Il�u�bCc�d5eC���
�5l�d5l�k�hjc�d5tCg�hjtCk¢�	f5e~s5f5�~� ¾ f<�5eCf5gyhjoÅ£�hjt<� tx�	u�c�d5c	eCtC� f5¿yd5l�e�t~�5tC�?l	cyhjgy���	eCl��5txhWc�n5oAeC�Yu�t
�²n?pZkqh�pZl�Ct<�<u�t b~n5fZhWeCf~g�hjt b~n5ly�	u��Õm§b�fZhjc	eCCtCl�n5lØb5n5ly�	u�� t hjc	u�bCc�d5lyh	p?d5� tCf5eCf5�?m¥t
s5f~gyhWlyhjf<�5eCl±eCt<�	k?l±® ~ ÙjÚ?ÛÆÜ�Ý²Þ8ß5à~á5â�ã�äNå~ß5æ5ç?è�é5â�êCêCæ5è±ç [2] å5ß5æ~ëyìWæ~èÆí<ë�ß5è�é5êCè�êCà�èïî	æ5ê~é5æ~çjð�ñ
ñ5ò�ß5ò�ó�ìjè�ß5àCë�ìjàCóXå~ß5àvî	êCò�á5à<ìjè�ô5õAêCð�ñÌö÷ô?í<ó�ì�íZò�øCàxùAñÌåCæ?ìjè�ê�øCàCò�ô5òúå~ß5àCç?æ<é5àxìûóvåCæ<ô?íjá5è�êCà~ü
î	êCò�á5è�êCà<ùýå~ô5æZìWêCæ~ë�ìjà å~ô5ò�î	ã�ð ã�è�êCõAþ�è¡àCëyìjàCê�êCæ~ÿ�æLÝ��2æ~ëyìWòyìjæ<á5êCæ å~ß5è�é5åCæxô5æ��]àxìjõAäªá?ìjæ
ß5è�ò�ô5õAêCòyù¬å5ô5æZìjê�æ~ëyìWõ��<æxô5õAþ¬èÁç���ä9Ù[ß5òyî	ò	äCó?ò�óOë�ß5ò�î�í¬åCæ<ô?í?á5ò	è�ãÍë	æ~ÿ�ô5ò�ë�àCè]ã�è��Né?í�å~ß5æxé5æ<ô5õAêCðYã
à åCæ5åCè�ß5è�á5ê�ðYã ìjæ5ó?æ5ãYÝ
	Áî���ìjæ~ÿ�æ ë�ô5è�é?íZèyìjäªá?ìjæ å~ß5à é5ò	êCêCæ� ìjæxá5ê�æ~ëyìWà àxî	ã�è�ß5è�ê�àxù
åCò�ß5ò�ã�è�ìAß5æ~çÃå~ô5ò�î	ã�ð çjæZî	ã�æ��]êCæ¯é5ò��]è íAìjçjè�ß��Né5è�êCàCè æÍë�å�æ~ë�æ��<êCæ5ëyìjà}ìWæxô5õAó?æµóWô5ò	ë�ë�à~á5è�ë	ó?àxñ
ã�èyñ5ò	êCàxî	ã�æ5ç[æ��<è�ë�åCè�á5à<ìjõÁê�è�æ��Wñxæxé5à�ã�ð��é<ô?ù¨ó?çjòyî	àCêCè�<ìAß5ò�ô5õAêCæ5ëyìjà¶åCæ5åCè�ß5è�á5ê�ð��ìjæ5ó~Ý

ÞOæ5ã�àCã�æ���ìjàxñ¬é5ç�íWñ ã�è�ñ5ò�êCà<î	ã�æ~çÁìjæ5ó�á5è�ß5èyî8ç?ð��?ß5ò�êCêxíjüÐåCæ5ç?è�ß?ñ5êCæ5ëyìjõOæ��<è�ë�åCè�á5à�ç?ò�üÁì
è���âNë�ô5è�é?í?ü���àCèNå~ß5æ5øCè�ë	ë�ðÁÝ

� å~ß5è�é5ð)é?í���è�¥ß5ò��<æ?ìjè [13] �<ð�ô5æ¥å�æ~ójòyî	ò�êCæ5ä�á?ìjæ ß5òyî	ç?àxìWàCè��	ô5è�óqìqß5æ~ëyìWòyìjà~á5è�ë	ó?àxñ
ó?æ<ô5è��<ò�êCà�Ãç¶å~ô5ò�î	ã�èOå~ß5àCç?æ<é5àxì ó¶åCæ5ç?ðÕþ�è�êCê�æ�ÃåCæ5åCè�ß5è�á5ê�æ�Æé5àCö�öÖíWî	à�àiå5ô5òyî	ã�ðÁÝ � é5ò�ê�êCæ�
ß5ò��<æZìWè íZó?òyî	ðÕç?ò�èyìWëyùÈêCò ìjæ5ä�á?ìjæ½àxî���î	òÃö²ô?íZóqì�íZò�ø�à��å~ß5æ~çjæxé5à�ã�æ~ë�ìjàÍì�íjß��Wí?ô5è	êxìjêCæ��å~ô5òyî	ã�ð
àCæ~ê�êCð��ìjæ5ó[çÁß5ò�é5àCò�ô5õAêCæ5ã���ô5è�ó�ìAß5à~á5è�ë	ó?æ5ã¯åCæxô5èNã�æ��]èyìNíZçjè�ô5à~á5àCçjòyìjõAëyù�Ý
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