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ãÒ�Ò« Ë�Ë º�Óº® º°º­ËÓÓº°�Ò ��w� °mÈ¯}Ò ­©ãÒ
¹¯ºmË�ËÓ© °¹Ë�ÒÈã	Ó©Ë Ò°°ãË�ºmÈÓÒ« ¹ºã��ËÓÓ©²
ª�Òä °¹º°º­ºä °ºË�ÒÓËÓÒ® �¯�­ ¯ÈÏäË¯ºä
�������� ää ° �¯�­Ó©äÒ ¯Ë�Ë�}ÈäÒ �ºã�ÒÓº®
�� ää �º­È ªãËäËÓ�È ÒÏ ÓÒÏ}º��ãË¯º�Ò°�º® °�ÈãÒ
���� �¯Ò ª�ºä Ò°¹ºã	ÏºmÈãÈ°	 ¹¯ºäËÎ��º�ÓÈ« ÓÒ�
}ËãËmÈ« ¹¯º°ãº®}È� ÓÈÓË°ËÓÓÈ« ÓÈ �¯�­� �Èã	mÈÓÒ�
�Ë°}Òä °¹º°º­ºä� ¡ËãË°ºº­¯ÈÏÓº°�	 ª�Ò² Ò°°ãË�º�
mÈÓÒ® º­�°ãºmãËÓÈ �Ëä� ��º ÓÒ}Ëã	 ¹¯Ë¹«�°�m�Ë�
�ÒÁÁ�ÏÒÒ ��ãË¯º�È >�@� ¹ºª�ºä� m �ÈÓÓºä °ã��ÈË
¹Ë¯ãÒ�ÓÈ« ¹ºãº°È m �¯�­Ë ÓË �ºãÎÓÈ º­¯ÈÏºm©mÈ�	�
°«� iã« º­Ë°¹Ë�ËÓÒ« �º°�È�º�Óº® È}�ÒmÓº°�Ò �ÒÁ�
Á�ÏÒºÓÓ©² ¹¯º�Ë°°ºm �Ëä¹Ë¯È��¯È �Ë¯äºº­¯È­º�}Ò
­©ãÈ m©­¯ÈÓÈ ¯ÈmÓº® ��� Åv ¹¯Ò m©�Ë¯Î}Ë m
�Ë�ËÓÒË ��� äÒÓ�

lË�Èããº�¯ÈÁÒ�Ë°}Ò® Ò äÒ}¯ºÏºÓ�ºm©® ÈÓÈãÒÏ©
¹¯ºmº�ÒãÒ ° ¹ºäº�	
 ¯ËÓ��ËÓºm°}º�º äÒ}¯ºÈÓÈãÒ�

cÒ°� �� cÈ°¹¯Ë�ËãËÓÒË äÒ}¯º�mË¯�º°�Ò m ÏºÓË }ºÓ�È}�È Ò ¹¯Ò}ºÓ�
�È}�Óº® ÏºÓË ¹º°ãË º�ÎÒ�È ¹¯Ò 7

º�Î
 ��� Åv m �Ë�ËÓÒË �� äÒÓ

cÒ°� �� tÈ¯È}�Ë¯Ó©Ë ª¹
¯© º°�È�º�Ó©² ¯È�ÒÈã	Ó©² σ
U
Ò �ÈÓ�

�ËÓ�ÒÈã	Ó©²στ ÓÈ¹¯«ÎËÓÒ® ¹º°ãË ªãË}�¯º�Ò�¯ºÒä¹�ã	°Óº® ÏÈ¹�
¯Ë°°ºm}Ò �¯�­© ��� m �¯�­Ó�
 ¯Ë�Ë�}� ���

cÒ°� ��lÒ}¯º°�¯�}��¯È ������� ÏºÓ©}ºÓ�È}�È Ò ¹¯Ò}ºÓ�È}�Óº®
ÏºÓ©� È �È}ÎË ¯È°¹¯Ë�ËãËÓÒË ÓÒ}Ëã« ¹º°ãË ��w� °mÈ¯}Ò ° ÓÒ�
}ËãËmº® ¹¯º°ãº®}º® �� Û �¯�­È� � Û �¯�­ÓÈ« ¯Ë�Ë�}È� � Û
ÓÒ}ËãËmÈ« ¹¯º°ãº®}È�
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ÏÈ�º¯È jvtk���� ÁÒ¯ä© ½iÎËºã�� j°°ãË�ºmÈÓÒ«
ÏºÓ© }ºÓ�È}�È �ÈãÒ ºÎÒ�ÈËä©® ¯ËÏ�ã	�È�� È ÒäËÓ�
Óº� º­¯ÈÏºmÈÓÒ« ¹Ë¯ãÒ�Óº® ¹ºãº°© m­ãÒÏÒ
°ºË�ÒÓËÓÒ« °º °�º¯ºÓ© �¯�­© ÓË ¹¯ºÒÏº�ãº� º�ÓÈ}º
°º °�º¯ºÓ© �¯�­Óº® ¯Ë�Ë�}Ò }ºÓ�ËÓ�¯È�Ò« ¹Ë¯ãÒ�È
ÓË°}ºã	}º �mËãÒ�ÒãÈ°	 ¹º °¯ÈmÓËÓÒ
 ° Ò°²º�Óº®
�¯Ò°� ��� �È¯ÈããËã	Óº ­©ã ¹¯ºmË�ËÓ äÒ}¯ºÏºÓ�º�
m©® ÈÓÈãÒÏ ¯È°¹¯Ë�ËãËÓÒ« ÓÒ}Ëã« ¹º ãÒÓÒÒ� ¯È°�
¹ºãºÎËÓÓº® ¹Ë¯¹ËÓ�Ò}�ã«¯Óº �¯ÈÓÒ�Ë °ºË�ÒÓËÓÒ«
�¯�­© ° �¯�­Óº® ¯Ë�Ë�}º® �¯Ò°� ��� }º�º¯©® ÏÈÁÒ}�
°Ò¯ºmÈã º�°��°�mÒË �ÒÁÁ�ÏÒÒ ÓÒ}Ëã« ÒÏ ¹¯º°ãº®}Ò�

�¯Ë�°�ÈmãËÓÓ©Ë ¯ËÏ�ã	�È�© ¹º}ÈÏÈãÒ� ��º ¹¯Ò
��w� °mÈ¯}Ë ÓÈ­ã
�ÈãÈ°	 º�Óº°�º¯ºÓÓ«« ÓÈ¹¯Èm�
ãËÓÓÈ« �ÒÁÁ�ÏÒ« ��ãË¯º�È �Ë¯ËÏ �¯ÈÓÒ�� }ºÓ�È}�È
ÒÏ �¯�­Óº® ¯Ë�Ë�}Ò m �¯�­�� w�º º­�°ãºmãËÓº ÓÈ�
ãÒ�ÒËä m °mÈ¯ÒmÈËä©² �Ë�Èã«² �ÈÓ�ËÓ�ÒÈã	Ó©²
ÓÈ¹¯«ÎËÓÒ® ¯ÈÏãÒ�Ó©² ÏÓÈ}ºm� vãË�ºmÈ�Ëã	Óº�
¹¯Ò ��w� °mÈ¯}Ë ÒäËË� äË°�º �º¹ºãÓÒ�Ëã	Ó©® È}�
�ÒmÒ¯�
�Ò® ÁÈ}�º¯ ¹¯º�Ë°°È º­¯ÈÏºmÈÓÒ« °mÈ¯Óº�
�º °ºË�ÒÓËÓÒ«� }º�º¯©® }ºä¹ËÓ°Ò¯�Ë� ÓË�º°�È�º}
}ºÓ�È}�Óº�º �ÈmãËÓÒ«�

�� |¹È¯È {� v�� iËäÒ�ËÓ}º �� �� �¯Ë°°ºmº�Ë¯äÒ�Ë°}È«
°mÈ¯}È Û ¯È�Ò}Èã	Ó©® ¹��	 ¹ºm©�ËÓÒ« ÓÈ�ËÎÓº°�Ò
�Ë¹ãºº­äËÓÓ©² È¹¹È¯È�ºm �� �«Î� äÈ�ÒÓº°�¯ºËÓÒË� Û
����� Û ¢ ��� Û v� ��Ü���

�� |¹È¯È {� v�� �¯�ËÓ}º p� v�� iËäÒ�ËÓ}º �� �� |�ËÓ}È
¯ºãÒ m©°º}º�Ëä¹Ë¯È��¯Óº�º °º��È¯ËÓÒ« m º­¯ÈÏºmÈÓÒÒ
°mÈ¯Óº�º °ºË�ÒÓËÓÒ« �¯�­© ° �¯�­Óº® ¯Ë�Ë�}º® �� km�º�
äÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

�� zÈÏÈ}ºm s� n� iÒÁÁ�ÏÒºÓÓÈ« °mÈ¯}È äÈ�Ë¯ÒÈãºm� Û ��Ë
ÒÏ��� ¹Ë¯Ë¯È­� Ò �º¹� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û
��� °�

�� lÈÏ�¯ºm°}Ò® r� Ð� wãË}�¯º�Ò�¯ºÒä¹�ã	°ÓÈ« ÏÈ¹¯Ë°°ºm}È
�¯�­ m �¯�­Ó©² ¯Ë�Ë�}È² �Ë¹ãºº­äËÓÓ©² È¹¹È¯È�ºm� Û
zÒËm� sÈ�}� ��ä}È� ����� Û ��� °�

�� nÒÓ}Ëã	��Ë®Ó l� �� iÒÁÁ�ÏÒºÓÓÈ« °mÈ¯}È m ÎÒ�}Ò²
°¯Ë�È²� Û l�� lË�Èãã�¯�Ò«� ����� Û �� °�

�� zÈ¯È}ºÏºm w� v�� �Ë¯Óºm°}Ò® k� �� vmÈ¯}È �ÈmãËÓÒËä�
iÒÁÁ�ÏÒºÓÓÈ« °mÈ¯}È� Û l�� {jsj�j� ����� Û
v� ��Ü���� Û �j�º�Ò ÓÈ�}Ò Ò �Ë²ÓÒ}Ò� vË¯� vmÈ¯}È� �� ����

�� zÈ¯È}ºÏºm w� v� vºË�ÒÓËÓÒË äË�ÈããÈ m �mË¯�º® ÁÈÏË� Û
l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

�� �Òm�Ò� �� v�� tÈ}Òäºm k� s� lË�ÈããºmË�ËÓÒË °mÈ¯}Ò Ò
�Ë¯äÒ�Ë°}È« º­¯È­º�}È °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� Û l�� lÈ�
�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

,W LV VKRZQ WKDW LQ SUHVV WKHUPDO HOHFWURK\GURSXOVHG WXEH�WR�VKHHW ZHOGLQJ WKH IRUPDWLRQ RI WZR EDQGV LV RFFXUUHG LQ WKH ]RQH RI

FRQWDFW� IURP D FDUEXULVHG VLGH RI WKH WXEH DQG GHFDUEXUD]HG VLGH RI WKH VKHHW� ,W ZDV HVWDEOLVKHG WKDW WKH IRUPDWLRQ RI EDQG LV
FDXVHG E\ D GLUHFWHG GLIIXVLRQ RI FDUERQ GXH WR DSSHDUDQFH RI UHVLGXDO WDQJHQW VWUHVVHV ZLWK GLIIHUHQW VLJQV LQ WKH HOHPHQWV ZHOGHG�

�º°��¹ÒãÈ m ¯Ë�È}�Ò� �����������
m º}ºÓ�È�Ëã
Óºä mÈ¯ÒÈÓ�Ë ����������
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