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¹º� ��ãºä a �Å� ������ �Û ¹	ËÏº}Ë¯ÈäÒ}È� �Û äË�	� �Û ²¯ºä
��¯ÈmÒ�Ëã	 �� ��Ó©® ¯È°�mº¯ +�62��

cÒ°� �� v}ÈÓº�¯ÈääÈ �ãÒÁÈ mº m�º¯Ò�Ó©² Ò º�¯ÈÎËÓÓ©² ªãË}�
�¯ºÓÈ² �}º°º® �ãÒÁ ¹º� ��ãºä �Å� ������� �Û ¹	ËÏº}Ë¯ÈäÒ}È�
� Û äË�	� � Û ¹Ë¯Ë²º�ÓÈ« ÏºÓÈ

cÒ°� �� jÏäËÓËÓÒË äÒ}¯º�mË¯�º°�Ò m ¹Ë¯Ë²º�Óº® ÏºÓË °ºË�ÒÓËÓÒ«
�{�� � &U � &X �}º°º® �ãÒÁ ¹º� ��ãºä a �Å�

cÒ°� �� ~ÈmÒ°Òäº°�	 ÒÓ�ËÓ°ÒmÓº°�Ò ÒÏã��ËÓÒ« ªãËäËÓ�ºm m ¹Ë¯Ë�
²º�Óº® ÏºÓË °ºË�ÒÓËÓÒ« �{�� � &U � &X �ÒÏäË¯ËÓÒË ¹º �º�}Èä��
� Û &U.α� � Û &X.α� � Û {L.α� � Û 7L.α �}º°º® �ãÒÁ ¹º�
��ãºä a �Å�
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lÒ}¯º¯ËÓ��ËÓº°¹Ë}�¯Èã	Ó©® ÈÓÈãÒÏ ªãËäËÓ�ºm
m ¹Ë¯Ë²º�Óº® ÏºÓË °ºË�ÒÓËÓÒ« ¹¯ºmº�ÒãÒ ÓÈ vwi
¹º �º�}Èä� {­ãÒÏÒ r�¯ �È� �º�Ë} äÒ}¯ºÈÓÈãÒÏÈ
°º°�Èmã«ã �…� Ò � ä}ä ÓÈ ¯È°°�º«ÓÒÒ ­ºãËË �� ä}ä
º� r�¯�

�ºã��ËÓÓ©Ë ÏÈmÒ°Òäº°�Ò ÒÓ�ËÓ°ÒmÓº°�Ò ÒÏã��Ë�
ÓÒ« ªãËäËÓ�ºm �¯Ò°� �� m ÏºÓË }ºÓ�È}�È äÈ�Ë¯ÒÈãºm
¹º}ÈÏ©mÈ
�� ��º ¹¯Ò °mÈ¯}Ë ÓÈ ¹¯Ë�Ëã	Óº �º¹�°�Ò�
äºä �ã« �z �{�� ¯ËÎÒäË ²¯ºä �ÒÁÁ�Ó�Ò¯�Ë� }È}
m �z� �È} Ò m äË�	� �¯ºÓÒ}ÓºmËÓÒË ²¯ºäÈ m �z ÓË
¹¯Ëm©�ÈË� ���� È Ë�º ÎË m äË�	 Û ��� ä}ä� lË�	
�ÒÁÁ�Ó�Ò¯�Ë� �Ë¯ËÏ ¹¯º°ãº®}� ²¯ºäÈ m �z ÓÈ �ã��
­ÒÓ� �º � ä}ä� iÒÁÁ�ÏÒ« }ºä¹ºÓËÓ�ºm �z �{��
mÒ°ä��È �Ò�ÈÓÈ ÏÓÈ�Ò�Ëã	Óº º�¯ÈÓÒ�ÒmÈË�°« r�¯
²¯ºäÈ� �¯ºÓÒ}ÓºmËÓÒË mÒ°ä��È m °ºË�ÒÓËÓÒÒ ÓË
¹¯Ëm©�ÈË� �ºã�ÒÓ© r�¯ ²¯ºäÈ� äËÓËË ��� ä}ä�

iã« º¹¯Ë�ËãËÓÒ« ²È¯È}�Ë¯È ¯È°¹¯Ë�ËãËÓÒ« ªãË�
äËÓ�ºm m ¹Ë¯Ë²º�Óº® ÏºÓË °mÈ¯Óº�º °ºË�ÒÓËÓÒ«
�{�� � &U � &X ¹¯ºÒÏmº�ÒãÒ ÏÈ¹Ò°	 ÒÏº­¯ÈÎËÓÒ«
m ²È¯È}�Ë¯Ò°�Ò�Ë°}Ò² ã��È² &U.α Ò %L.α� kÓÈãÒÏ
°}ÈÓº�¯Èää }º°º�º �ãÒÁÈ ¹º}ÈÏÈã� ��º r�¯ ²¯ºäÈ

�¯Ò°� �� È� ­ãº}Ò¯�Ë� mÏÈÒäÓºË ¹¯ºÓÒ}ÓºmËÓÒË mÒ°�
ä��È Ò äË�Ò� sÈ °}ÈÓº�¯ÈääÈ² �ãÒÁºm º��Ë�ãÒmº
mÒ�Óº� ��º ¯È°¹¯Ë�ËãËÓÒË ªãËäËÓ�ºm mÒ°ä��È
�¯Ò°� �� m� ÓË ¹Ë¯Ë°Ë}ÈË� ¯È°¹¯Ë�ËãËÓÒË ªãËäËÓ�ºm
²¯ºäÈ �¯Ò°� �� ­�� �º°ãË�ÓËË ²È¯È}�Ë¯ÒÏ�Ë�°« ÏÓÈ�
�Ò�Ëã	Óº® ÓË¯ÈmÓºäË¯Óº°�	
� ��º� mË¯º«�Óº� °m«ÏÈ�
Óº ° ÓË¯ÈmÓºäË¯Ó©ä ¹¯ºÓÒ}ÓºmËÓÒËä ²¯ºäÈ m �z�

�¯ºmË�ËÓÓ©Ë ÒÏäË¯ËÓÒ« ²È¯È}�Ë¯È ¯È°¹¯Ë�ËãË�
ÓÒ« ªãËäËÓ�ºm ¹º}ÈÏ©mÈ
�� ��º ¹Ë¯Ë²º�ÓÈ« ÏºÓÈ
°mÈ¯Óº�º °ºË�ÒÓËÓÒ« È°ÒääË�¯Ò�ÓÈ� iÒÁÁ�ÏÒºÓ�
Ó©Ë ÏºÓ© °º°�Èmã«
� äËÓËË � ä}ä m äË�	 Ò äËÓËË
� ä}ä m �z º� r�¯ ²¯ºäÈ� r�¯ ²¯ºäÈ ÏÓÈ�Ò�Ëã	Óº
º�¯ÈÓÒ�ÒmÈË� mÏÈÒäÓ�
 �ÒÁÁ�ÏÒ
 }ºä¹ºÓËÓ�ºm
�z Ò äË�Ò� �¯ºÓÒ}ÓºmËÓÒË mÒ°ä��È m °ºË�ÒÓËÓÒË
ÓË ¹¯Ëm©�ÈË� �ºã�ÒÓ© r�¯ ²¯ºäÈ� w�º º­Ë°¹Ë�Ò�
mÈË� ªÁÁË}� ­ãº}Ò¯ºmÈÓÒ« Ò Ò°}ã
�ÈË� º­¯ÈÏºmÈ�
ÓÒË ãË�}º¹ãÈm}º® ªm�Ë}�Ò}Ò mÒ°ä��È Ò äË�Ò�

|�ËÓ}� ÒÏäËÓËÓÒ« °�¯�}��¯© ¹	ËÏº}Ë¯ÈäÒ}Ò m
¹Ë¯Ë²º�Óº® ÏºÓË °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ¹¯ºmº�ÒãÒ ¹º
¯ËÏ�ã	�È�ÈäÁ¯È}�ºãº�Ò�Ë°}º�º ÈÓÈãÒÏÈ ¹ºmË¯²Óº°�
�Ò ÒÏãºäÈ °ºË�ÒÓËÓÒ«� vmÈ¯Óº® äË�Èããº¹	ËÏº}Ë¯È�
äÒ�Ë°}Ò® �ÏËã ¯ÈÏ¯��ÈãÒ ¹º �z� kÓÈãÒÏ ¹¯ºmº�Ò�
ãÒ ÓÈ º­¯ÈÏ�È² ° ¹ºmË¯²Óº°�	
 ¯ÈÏ¯��ËÓÒ«� ¯È°¹º�
ãºÎËÓÓº® ¹º� ��ãºä �…��Å } ¹ãº°}º°�Ò }ºÓ�È}�È
°mÈ¯ÒmÈËä©² äÈ�Ë¯ÒÈãºm� w�º ¹ºÏmºã«Ë� �mËãÒ�Ò�	
ÈÓÈãÒÏÒ¯�Ëä©® ¯ÈÏäË¯ ÏºÓ© ¹Ë¯Ë²º�È �z � &U m
�…�� ¯ÈÏ� iã« ¹ºã��ËÓÒ« ­ºãËË }ºÓ�¯È°�Óº® °}È�
Óº�¯Èää© ÓÈ ¹ºmË¯²Óº°�	�z ÓÈ¹©ã«ãÒ ÓÒ}Ëã	 ¹º�
��ãºä ��… ��Å } ¹ºmË¯²Óº°�Ò ÒÏãºäÈ� �ãËÓ}� ÓÒ}Ë�
ã« ÓÈÓº°ÒãÒ �ã« Ò°}ã
�ËÓÒ« º­¯ÈÏºmÈÓÒ« °�È�Ò�Ë°�
}º�º ¯ÈÏ¯«�È ÓÈ ¹ºmË¯²Óº°�Ò ÈÓÈãÒÏÒ¯�Ëäº® }Ë¯È�
äÒ}Ò Ò º­Ë°¹Ë�ËÓÒ« ÓËº­²º�Òäº® }ºÓ�¯È°�Óº°�Ò
°ÓÒä}È�

sÈ ¯Ò°� �� È ¹º}ÈÏÈÓÈ °�¯�}��¯È ÒÏãºäÈ� m}ã
�
�È
�È« ¹Ë¯Ë²º�Ó�
 ÏºÓ� °ºË�ÒÓËÓÒ« �{�� � &U� sÈ
¹ºmË¯²Óº°�Ò ÒÏãºäÈ º��Ë�ãÒmº mÒ�ÓÈ ÁÈÏÈ� º�ãÒ��
ÓÈ« ¹º °�¯�}��¯Ë ÒÏãºäÈ º��z�{��� iã« ��º�ÓËÓÒ«
°º°�ÈmÈ ÁÈÏ© ¹¯ºmË�ËÓ ËË äÒ}¯º¯ËÓ��ËÓº°¹Ë}�¯Èã	�
Ó©® ÈÓÈãÒÏ� jÏäË¯ËÓÒ« ¹¯ºmº�ÒãÒ m �º�}È² ÒÏãºäÈ�
²È¯È}�Ë¯Ó©² �ã« �z� ÁÈÏË ° ÒÏäËÓËÓÓº® °�¯�}���
¯º® Ò ¹Ë¯Ë²º�Óºä °ãºË� v¯ÈmÓËÓÒË ¯ËÏ�ã	�È�ºm ÒÏ�
äË¯ËÓÒ« ÒÓ�ËÓ°ÒmÓº°�Ò ÒÏã��ËÓÒ« ªãËäËÓ�ºm � ÁÈ�
Ï© ° ÒÏäËÓËÓÓº® °�¯�}��¯º® ¹º}ÈÏÈãÒ� ��º ºÓÈ �º�
¹ºãÓÒ�Ëã	Óº m}ã
�ÈË� ªãËäËÓ�© ²¯ºäÈ Ò äË�Ò �¯Ò°�
�� ­�� |�ËÓ}È ¹¯º�«ÎËÓÓº°�Ò ÁÈÏ ° ÒÏäËÓËÓÓº®
°�¯�}��¯º®� ¹¯ºmË�ËÓÓÈ« ¹º Á¯È}�º�¯ÈääË� ¹º}ÈÏÈ�
ãÈ� ��º ÒÏäËÓËÓÒ« ¹º ¹ºmË¯²Óº°�Ò ÒÏãºäÈ �z ÓË
¹¯Ëm©�È
� �� ä}ä� w�º� ��Ò�©mÈ« ÓÈ}ãºÓ ¹ºmË¯²�
Óº°�Ò ÒÏãºäÈ } ¹ãº°}º°�Ò °mÈ¯}Ò� °ºº�mË�°�m�Ë�
¹¯º�«ÎËÓÓº°�Ò ¹Ë¯Ë²º�Óº® ÏºÓ© °ºË�ÒÓËÓÒ« �z �
� &U� ¯ÈmÓº® �… � ä}ä�

�¯ºmË�ËÓÈ º�ËÓ}È ­ãº}Ò¯�
�Ò² °mº®°�m r�¯�
{ ¹¯º�Ë°°Ë �ÒÁÁ�ÏÒºÓÓº® °mÈ¯}Ò ÒãÒ �Ë¯äºº­¯È�
­º�}Ò ¹¯Ò ª}°¹ã�È�È�ÒÒ mÒ°ä�� �ÒÁÁ�Ó�Ò¯�Ë� �Ë�
¯ËÏ r�¯ ²¯ºäÈ� { ¯ËÏ�ã	�È�Ë mÏÈÒäº�Ë®°�mÒ« mÒ°�
ä��È Ò äË�Ò º­¯ÈÏ�Ë�°« ãË�}º¹ãÈm}È« ªm�Ë}�Ò}È °
�Ëä¹Ë¯È��¯º® ¹ãÈmãËÓÒ« 7¹ã  ��� Åv �7¹ã mÒ°ä��È
¯ÈmÓÈ ��� Åv�� �¯Ò º²ãÈÎ�ËÓÒÒ m ¯ËÏ�ã	�È�Ë ¯ÈÏ�
ãÒ�Ò« äËÎ�� }ºªÁÁÒ�ÒËÓ�ÈäÒ �Ë¯äÒ�Ë°}º�º ¯È°�
�Ò¯ËÓÒ« �z Ò äË�Ò m ÏºÓË }ºÓ�È}�È äÈ�Ë¯ÒÈãºm
¹º«mã«
�°« �Ë¯äÒ�Ë°}ÒË ÓÈ¹¯«ÎËÓÒ«� ÒäË
�ÒË
äÈ}°ÒäÈã	Ó©Ë ÏÓÈ�ËÓÒ« m ÏºÓË }ºÓ�È}�È äÈ�Ë¯ÒÈãºm
>�@� �¯Ò º­¯ÈÏºmÈÓÒÒ äËÎ�� ¹¯º°ãº®}º® ²¯ºäÈ Ò
äË�	
 ªm�Ë}�Ò}Ò äË�Ò Ò mÒ°ä��È °ºË�ÒÓËÓÒË ­��Ë�

cÒ°� �� v}ÈÓº�¯Èää© }º°º�º �ãÒÁÈ °ºË�ÒÓËÓÒ« �{���&U�&X m
²È¯È}�Ë¯Ò°�Ò�Ë°}ºä ÒÏã��ËÓÒÒ� È Û mº m�º¯Ò�Ó©² Ò º�¯ÈÎËÓ�
Ó©² ªãË}�¯ºÓÈ²� ­ Û �º ÎË m ã��È² &U.α� m Û �º ÎË m ã��È²
{L.α
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¯ÈÏ¯��È�	°«� ¹¯Ò�ÒÓº® �Ë�º «mã«Ë�°« ÓÈãÒ�ÒË ÎÒ��
}º® ÁÈÏ© m }ºÓ�È}�Ë äËÎ�� °mÈ¯ÒmÈËä©äÒ äÈ�Ë¯Ò�
ÈãÈäÒ� �È}Òä º­¯ÈÏºä� äÈ}°ÒäÈã	ÓºË m¯Ëä« ª}°¹ã��
È�È�ÒÒ °mÈ¯Óº�º °ºË�ÒÓËÓÒ« �{�� � &U � &X ­��Ë�
º�¯ÈÓÒ�ËÓº m¯ËäËÓËä º­¯ÈÏºmÈÓÒ« ªm�Ë}�Ò}Ò äË�Ò
Ò mÒ°ä��È�

{ ¹¯º�Ë°°Ë �ÒÁÁ�ÏÒºÓÓº�º äÈ°°ºº­äËÓÈ ¹¯º°�
ãº®}È ²¯ºäÈ ½¯È°°È°©mÈË�°«� m °mÈ¯ÒmÈËä©² äÈ�Ë�
¯ÒÈãÈ²� �¯Ò ª�ºä ËË ªÁÁË}�ÒmÓÈ« �ºã�ÒÓÈ �mËãÒ�
�ÒmÈË�°«� �ºã�ÒÓÈ r�¯ mºÏ¯È°�ÈË� ÏÈ °�Ë� º­¯ÈÏº�
mÈÓÒ« ¹Ë¯Ë²º�Ó©² °ãºËm &U �&X Ò &U ��z� }º�º¯©Ë
�È}ÎË º­ãÈ�È
� ¹ºm©�ËÓÓ©ä ½°º¹¯º�ÒmãËÓÒËä�
�ÒÁÁ�ÏÒÒ mÒ°ä��È� vº °�º¯ºÓ© �z º� r�¯ Û ª�º
äÓº�º}ºä¹ºÓËÓ�ÓÈ« �¹ÒÓËã	 ÓÈ º°ÓºmË }ºä¹ºÓËÓ�
�ºm �z Ò ²ÒäÒ�Ë°}Ò °�º®}º�º º}°Ò�È ²¯ºäÈ� vº
°�º¯ºÓ© äË�Ò º� r�¯ Û ª�º ÏºÓÈ �ÒÁÁ�ÏÒºÓÓº�º
ãË�Ò¯ºmÈÓÒ« äË�Ò ²¯ºäºä� |�ËÓÒmÈ« ¯È°¹¯Ë�ËãË�
ÓÒË ªãËäËÓ�ºm r�¯ m °mÈ¯Óºä °ºË�ÒÓËÓÒÒ� ¹º °}È�
Óº�¯ÈääË �ãÒÁÈ m ²È¯È}�Ë¯Ò°�Ò�Ë°}ºä ÒÏã��ËÓÒÒ
�°ä� ¯Ò°� �� ­� äºÎÓº mÒ�Ë�	� ��º ºÓÈ �mËãÒ�ÒãÈ°	
m ���…��� ¯ÈÏÈ� j°²º�ÓÈ« �º °mÈ¯}Ò �ºã�ÒÓÈ r�¯
²¯ºäÈ ¯ÈmÓÈ ���… ��� ä}ä� �º °}ÈÓº�¯ÈääË �ãÒÁÈ
���…��� ä}ä�

lÒÓÒäÈã	ÓºË m¯Ëä« ­ãº}Ò¯ºmÈÓÒ« r�¯ ²¯ºäÈ
º­¯ÈÏºmÈÓÒ« ãË�}º¹ãÈm}º® ªm�Ë}�Ò}Ò mÒ°ä��È Ò äË�
�Ò m}ã
�ÈË�� �� m¯Ëä« �ÒÁÁ�ÏÒÒ mÒ°ä��È �Ë¯ËÏ
¹¯º°ãº®}� ²¯ºäÈ� �� m¯Ëä« ºÎÒ�ÈÓÒ« >�@� |�ËÓÒ�	
m¯Ëä« �ÒÁÁ�ÏÒÒ mÒ°ä��È �Ë¯ËÏ ²¯ºä m äË�	� äºÎÓº
Ò°¹ºã	ÏºmÈm ÏÈmÒ°Òäº°�	 ÒÏ >�@
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Û �ºã�ÒÓÈ r�¯ ²¯ºäÈ �ªÁÁË}�ÒmÓÈ«��'Û

}ºªÁÁÒ�ÒËÓ� �ÒÁÁ�ÏÒÒ mÒ°ä��È �Ë¯ËÏ ²¯ºä�
|�ËÓÒ�	 m¯Ëä« ºÎÒ�ÈÓÒ«� °m«ÏÈÓÓºË ° º­¯ÈÏº�

mÈÓÒËä Óºmº® ÁÈÏ©� ÓËã	Ï«� �È} }È} ÓËÒÏmË°�ÓÈ �ºã�
�ÒÓÈ Óºmº® ÁÈÏ©�

zºªÁÁÒ�ÒËÓ� �ÒÁÁ�ÏÒÒ mÒ°ä��È �Ë¯ËÏ ¹¯º°ãº®�
}� ²¯ºäÈ º¹¯Ë�Ëã«ãÒ ¹º äË�º�� lÈ�ÈÓºÜrºã	�äÈ�
ÓÈ� iã« �Ë�º Ò°¹ºã	ÏºmÈãÒ ¹ºã��ËÓÓ�
 ª}°¹Ë¯ÒäËÓ�
�Èã	Ó�
 ÏÈmÒ°Òäº°�	 ÒÓ�ËÓ°ÒmÓº°�Ò ÒÏã��ËÓÒ« ªãË�
äËÓ�ºm m ¹Ë¯Ë²º�Óº® ÏºÓË °mÈ¯Óº�º °ºË�ÒÓËÓÒ« º�
�ãÒÓ© �ãÒÁÈ �°ä� ¯Ò°� ��� cÈ°�Ë� ¹¯ºmº�ÒãÒ ¹º
Áº¯ä�ãË ÒÏ >�@�
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}È°È�Ëã	Óº® } }ºÓ�ËÓ�¯È�ÒºÓÓº® }¯Òmº®� ∫
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GF Û

¹ãº�È�	 ¹º� }¯Òmº® ¯È°¹¯Ë�ËãËÓÒ« ªãËäËÓ�ºm�
zºªÁÁÒ�ÒËÓ� �ÒÁÁ�ÏÒÒ mÒ°ä��È �Ë¯ËÏ ¹¯º°�

ãº®}� ²¯ºäÈ ¹¯Ò �Ëä¹Ë¯È��¯Ë 7  ��� Åv ¯ÈmËÓ
���⋅��Ü�� ä��°�

cÈ°�Ë� äÒÓÒäÈã	Óº�º m¯ËäËÓÒ ­ãº}Ò¯ºmÈÓÒ«
r�¯ ²¯ºäÈ º­¯ÈÏºmÈÓÒ« ãË�}º¹ãÈm}º® ªm�Ë}�Ò}Ò
äË�Ò Ò mÒ°ä��È ¹¯ºmº�ÒãÒ ­ËÏ ��Ë�È m¯ËäËÓÒ ºÎÒ�
�ÈÓÒ« ¹¯Ò º­¯ÈÏºmÈÓÒÒ Óºmº® ÁÈÏ© m °ºË�ÒÓËÓÒÒ�
iã« �ºã�ÒÓ© r�¯� ¯ÈmÓº® � ä}ä� �º¹�°�ÒäºË m¯Ë�
ä« ­ãº}Ò¯ºmÈÓÒ« ¯ÈmÓº

τ
PD

=
δ
�'

=
(�⋅��Ü�)�

�⋅���⋅��Ü��
= ���⋅��� �F��

���

m �Ë�ËÓÒË }º�º¯º�º r�¯ ²¯ºäÈ ­��Ë� °º²¯ÈÓ«�	
ªÁÁË}� ­ãº}Ò¯ºmÈÓÒ« Ò ¹¯Ë¹«�°�mºmÈ�	 º­¯ÈÏºmÈ�
ÓÒ
 ÎÒ�}º® ÁÈÏ© �ªm�Ë}�Ò}Ò äË�Ò Ò mÒ°ä��È� m
°mÈ¯Óºä °ºË�ÒÓËÓÒÒ�

{©mº�©

�� |�ËÓ}È mÏÈÒäº�Ë®°�mÒ« äÈ�Ë¯ÒÈãºm m °mÈ¯Óºä
°ºË�ÒÓËÓÒÒ�z�&U �&X ¹¯Ò �ÒÁÁ�ÏÒºÓÓº® °mÈ¯}Ë
ÓÈ ¯ËÎÒäË� ­ãÒÏ}ºä } ¹¯Ë�Ëã	Óº �º¹�°�Òäºä� �ã«
�{��� ¹º}ÈÏÈãÈ� ��º ²¯ºä� º­ãÈ�È
�Ò® mÏÈÒäÓº®
ÓË¯È°�mº¯Òäº°�	
 ° mÒ°ä��ºä� º�¯ÈÓÒ�ËÓÓº® ¯È°��
mº¯Òäº°�	
 ° äË�	
 Ò m©°º}º® °�º®}º°�	
 } º}Ò°�
ãËÓÒ
� º­Ë°¹Ë�ÒmÈË� ­ãº}Ò¯�
�ËË mãÒ«ÓÒË mÒ°ä��È
m °ºË�ÒÓËÓÒÒ �z � &X�

�� jÏäË¯ËÓÒ« ¹¯º�«ÎËÓÓº°�Ò ¹Ë¯Ë²º�Ó©² ÏºÓ�
²È¯È}�Ë¯È ¯È°¹¯Ë�ËãËÓÒ« m ÓÒ² ªãËäËÓ�ºm� ÒÏäËÓË�
ÓÒ« °�¯�}��¯© �z � °ºË�ÒÓËÓÒ® �{�� � &U � &X�
�Ë¯ËÏ r�¯ ²¯ºäÈ �ºã�ÒÓº® ���� ä}ä� ¹º}ÈÏÈãÒ� ��º

cÒ°� �� n¯È}�º�¯ÈääÈ ¹ºmË¯²Óº°�Ò ÒÏãºäÈ °mÈ¯Óº�º °ºË�ÒÓËÓÒ«
�{�� � &U � &X �mº m�º¯Ò�Ó©² Ò º�¯ÈÎËÓÓ©² ªãË}�¯ºÓÈ²�� ÈÛ
°mÈ¯ÓºË °ºË�ÒÓËÓÒË� ­ Û ¹Ë¯Ë²º�ÓÈ« ÏºÓÈ �z � &U� ������ m
Û ¹Ë¯Ë²º�Óº® ÏºÓ© �z � &X� ����
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¹¯º�«ÎËÓÓº°�	 �ÒÁÁ�ÏÒºÓÓ©² ÏºÓ �z � &U Ò &U �
� &X °ºº�mË�°�mËÓÓº ãËÎÒ� m ¹¯Ë�ËãÈ² äËÓËË � Ò
� ä}ä� { ¹Ë¯Ë²º�Óº® ÏºÓË �z � &U Áº¯äÒ¯�Ë�°«
ÁÈÏÈ ° ­ºã	�Òä� �Ëä � �z� ¯ÈÏäË¯ºä ÏË¯ÓÈ ¹¯º�«�
ÎËÓÓº°�	
 �º � ä}ä� ¹¯ºÓÒ}ÓºmËÓÒË mÒ°ä��È m ²¯ºä
ÓË ¹¯Ëm©�ÈË� �ºã�ÒÓ� r�¯� ��º Ò°}ã
�ÈË� º­¯È�
ÏºmÈÓÒË ãË�}º¹ãÈm}º® ªm�Ë}�Ò}Ò äË�Ò Ò mÒ°ä��È Ò
º­Ë°¹Ë�ÒmÈË� ­ãº}Ò¯ºmÈÓÒË�

�� iÎÈ��¹ºm c� ��� p¯ºÁËËm k� k� �	ËÏº}Ë¯ÈäÒ�Ë°}ÒË ªãË�
äËÓ�© m ¹¯Ò­º¯º°�¯ºËÓÒÒ Ò Èm�ºäÈ�Ò}Ë� Û ��� lÈ�ÒÓº°��
¯ºËÓÒË� ����� Û ��� °�

�� k� °� ������ vvvc� lzj v �� { ������ zË¯ÈäÒ�Ë°}ÒË
äÈ�Ë¯ÒÈã© � �� k� {�°Ëm}Ë¯� �� �� p¯ËäÒÓ� �� {� ��¯�
mÒ� Ò �¯� Û |¹�­ã� ����� r
ã� ¢ ���

�� zÈÏÈ}ºm s� n� iÒÁÁ�ÏÒºÓÓÈ« °mÈ¯}È äÈ�Ë¯ÒÈãºm� Û l��
lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� r¯º��È® j�� lË¯Ë® iÎ� nÒÏÒ�Ë°}ÒË º°Óºm© äÒ}¯º�Ë²Óº�
ãº�ÒÒ� �Ë¯� ° ÈÓ�ã� Û l�� lÒ¯� ����� Û ��� °�

�� väÒ�ãÏ z� iÎ� lË�Èãã© � �Ë¯� ° ÈÓ�ã� ¹º� ¯Ë�� v� ��
�ãÈÏ�ÓºmÈ� Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

�� rÒ¯}° �� v� cËÓ��ËÓºm°}Ò® äÒ}¯ºÈÓÈãÒÏ ° ¹ºäº�	
 ªãË}�
�¯ºÓÓº�º ÏºÓ�È� Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

�� zºmÈãËÓ}º {� v� lË�Èããº�¯ÈÁÒ�Ë°}ÒË ¯ËÈ}�Òm©� v¹¯Èmº��
ÓÒ}� Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

�� zÈã	ÓË¯ {� i�� ~Òã	­Ë¯äÈÓ k� �� �¯È}�Ò}È äÒ}¯ºÏºÓ�º�
m©² äË�º�ºm Ò°°ãË�ºmÈÓÒ« äË�Èããºm Ò °¹ãÈmºm� Û l��
lË�Èãã�¯�Ò«� ����� Û ��� °�

�� �È¯Ò}ºm �� s�� j°È�Ëm {� j� iÒÁÁ�ÏÒ« m äË�ÈããÈ² Ò
°¹ãÈmÈ²� Û zÒËm� sÈ�}� ��ä}È� ����� Û ��� °�

,QWHUDFWLRQ RI PDWHULDOV LQ D ERQG EHWZHHQ SLH]RFHUDPLFV DQG FRSSHU� PDGH WKURXJK D FKURPLXP EDUULHU LQWHUOD\HU� KDV EHHQ
HYDOXDWHG� 7KH EORFNLQJ HIIHFW RI FKURPLXP RQ GLIIXVLRQ RI ELVPXWK LQWR FRSSHU� DV ZHOO DV WKH YDOXH RI GLIIXVLRQ RI ELVPXWK�

ZKLFK LV QRW LQ H[FHVV RI WKLFNQHVV RI WKH FKURPLXP EDUULHU OD\HU� KDYH EHHQ HVWLPDWHG�

�º°��¹ÒãÈ m ¯Ë�È}�Ò� ����������
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