
���������
	��������������������� ��������� �
������	��
	�� ��	��!��"#���
	
$ % ����	�� ����� &'��(*)+��� 	��,�
	-"

. /���
	���"0�!�1����2,���3�4"#�� /��(5"0��������"6( /���7�
���������38 /��"#	�����	
&:9<;=&>��? $ % �����@��A A 	��1�

BDCFEGEIH J*KML0KNCPO!Q<RSHTJVUWLYX-Z\[]K#^L0K=_`^Z\Jba�c�d�EGCPX

RSHTJ

e�ZWRgfVCFhYikjlLnmSCPopCF[FCqL#Q\Eriks=QSC]t-H JkENC]K#^L0Kuj ^Z\Q\vIcWHMQ

w0x y{zT|I}~|NzT��w0xT�
� }��~wn|Gy���xTy��5��|Ny

�T�!�

���� �!�*��|I�

���� �!�r��|N������|I�:�M��� ���� y{��� �T�0�



�

�r���@�I� �*¡�¢k� £¥¤§¦M¨�¤ª©*«P�`¬W¤§�®\¤ª¯®©r°²±�³G� �*�®±®£5�
�N���@�I� �*¡�¢k� £¥¤§¦M¨�¤ª©*«P�`¬W¤§�I´µ©*°¶«¸·k�*¯I·�¬3¹�®¯®¯kº�£§» £§¤¥�
¼ �*·�±®£¥¤�½¾¹�®¯®±®°¶¿²¡�¢®£§¯�¨!¤5¹�I«¸�®¯®·®¦M�*ÀN�MÁ*�®¯®¿1�*Â*Âk�N�



Ã
Ä=Å�ÆYÇ�È È É@Ê�ËrÇÌÆYÆ�Å�Ê�Í

Î �*½Ï½Ð£§¤q¯��*�®Ñ�Ò�©N¡�¢®±I¤q�®¡�ÓÔ±®¤ª¿¶«Õ� ¤ª©r¢®¤ª£¥¯�»I¿²°²±I£¥¯�±®£§¯�¢®©G¡�¢`�*�NÖ1¹©rÑq£§¯®±®£§¯ ¼ £§¿²°�±I£¥ÑS×
Ør©*¯NÙ
ÑqÚM£¥Ók�q¤q©r½Ï£§�q£¥¤qÑ�±®£§Ñ� ¼�Û W³ÔÙP¬W£,� £¥Ók�q©r¤qÑ§ÜM±I£¥¤�Ý¥�®¤�Þ�¯Ô�q£¥¤ªÑq�®¡�¢Ô�®¯®·3ß*©r¯�¨�¤ª©*� ©*¯NÙP¨!¤q©5� ©r¯NÙ
³G� ¹©ràr£¥¯�»M£¥¿��âá�ãSäæåç³N¡�¢kº�£§¤qÚ®�I¯®Ók� Ñq£§¯®£¥¤ª·r¿²£��*½è·r¤q©rà*£¥¯+Ò\�5±®¤q©r¯I£¥¯®ÑªÚ £§¿²¡�¢®£§¤q¤q¿¶¯®· Û ÒWé
±®£§Ñ�£§�®¤q©*Ú ¹�*¿²Ñª¡�¢®£¥¯ Û �*»M©r¤ �5�q©r¤q¿¶�®½ÏÑê« ¹�®¤ ¼ £¥¿¶°²¡�¢®£§¯®Ú®¢kØGÑq¿¶Ó�é-ë�ìSíî¿¶½6Ár�*¢I¤q£ï�*ÂrÂ*ðÌ¿²¯�ñ�£òÙ
� ¤ª¿²£§»V·r£§¢®£¥¯óº�¿¶¤q±��êÞS½ ±®¿¶£¥Ñª£�¬W¤q¿ô«Õ� ¤ª©r¢®¤qÓ{�*½Ï½Ï£¥¤q¯õÓÔ¤q£§¿²Ñö�3±®¿¶£
ß*©r¤q°¶¿²£¥·*£¥¯®±®£�¬W¿²ÑªÑq£¥¤ö���{Ù
� ¿¶©r¯®ÑªÑq¡�¢®¤ª¿¶«Õ�â�1÷ º�£¥¿êø`¤ �5·r£¥¯®Ñö� £§°²°²�I¯®·r£¥¯�º��®¤ª±®£¥¯ù» £§¢`�*¯®±I£¥°¶�¥Ü0Ý¥�®½ú£§¿²¯®£§¯ù±®¿¶£Ïø�¤q�*·r£5Ü�¿²¯NÙ
º�¿²£,º�£§¿¶��±®£¥¤4ë!¿¶¯IÖ`�®à�£§°²£¥Ók�q¤q©r½Ð�*·r¯®£,� ¿¶Ñq¡�¢®£§¤4³N¡�¢`�5�®£¥¤��*�N«�±®¿²£3³NÚ®�®¤ª¤q£¥Ó5©r¯®Ñö� ¤q�IÓÔ�q¿²©r¯õ¿¶¯
 ¼�Û @³ÔÙF¬W¤q¿ô«Õ� ¤q©*¢®¤qÓ{�*½Ï½Ð£§¤q¯ïÑq¿¶½Ì�®°²¿¶£¥¤ö�#º�£¥¤ª±®£¥¯ÏÓ{�*¯®¯�ÜrÝ§�®½û�5¯®±®£¥¤ª£¥¯4º�¿²£�½��*¯4½Ï¿¶�YÒS¿¶°ôÙ
«¸£�Ó*©rÑª½Ð¿¶Ñq¡�¢®£§¤-×
Ø*©r¯®£§¯�±®¿²£§Ñq£S¬W¤q¿¶«Õ�q¤q©r¢I¤qÓ{�*½Ï½Ð£§¤q¯4�*�N«n¿²¢®¤ª£�ø��I¯®Ók� ¿²©*¯®Ñª�*¹�®¡�¢k� ¿²·*Ó*£¥¿ô�ê�®¯®±
½Ï£¥¡�¢`�*¯I¿²Ñq¡�¢I£Ì�@£¥¯`�5�®¿²·rÓ5£¥¿ô�g¢®¿²¯=¹�®»M£¥¤ªÚ®¤5¹�N«¸£¥¯�Ó{�*¯I¯��

ÞS½�±`�*Ñ�£¥¤ªÑª�q£Ì¨!¤q©r»I°²£¥½�Ý¥���®¯k�q£¥¤qÑª�®¡�¢®£§¯�ÜTº��®¤ª±®£¥¯�ë!¿¶Ñq£¥¯GÙ��I¯®±�\°¶�®½Ï¿²¯®¿¶�®½��5»®Ñq©r¤PÙ
»M£¥¤�ß*©r¤Ì£§¿²¯®£§¤Ì¬W¤q¿ô«Õ� ¤ª©r¢®¤qÓ{�*½Ï½Ï£¥¤q¯+½Ï¿¶�Ð��ÂrÂ�ü�äæåýÙ\�®¯®±õÃ*ÂrÂ�üïäæå@Ùö×�Ør©r¯®£§¯õ» £§Ñq¡�¢®©rÑPÙ
Ñq£§¯��1¬W¿²£ÏÒÌ¹�5�Iþ`·rÓ5£¥¿¶�ýß*©r¯�ë!¤q·*£¥¿²¯I¿²ÑqÑª£¥¯ù½Ð¿ô�ýÝ¥�®Ñâ¹�5� Ý§°²¿²¡�¢I£¥¯ ¼ ¤q£,ÿT£§¤q¯ù¿²¯+±®£¥¤�×
Ø*©r¯®Ó{�*½4Ù
½Ï£¥¤¥Ü`±I¿²£@ßr©r¯�¿²¯
±®£¥¯�\»®Ñª©r¤q»M£¥¤ª¯�£§¤qÝ¥£§�®·*�q£¥¯+³N¡�¢®�*�®£¥¤ö� £§¿²°²¡�¢I£¥¯�¢I£¥¤q¤ ¹�®¢®¤ª£¥¯�ÜMÓ*©r¯I¯Ô�q£�½Ï¿¶�
£¥¿¶¯®£¥½ ³N¿²½��®° �5�q¿²©r¯IÑqÚ®¤ª©r·r¤ �5½Ð½
Ü�±`�*Ñ
�*�N«Ì�ýë!Wí ¼ ÙFá®Ü-±I£¥½ ³G� �*¯®±`�5¤q±®Ñª¿²½Ì�®°²�5� ¿¶©r¯®ÑªÚ`�{Ù
Ó*£,�g¿²¯�±®£¥¤�£ � Ú £§¤q¿¶½Ð£§¯Ô�q£¥°¶°²£¥¯ ¼ £§¿²°²¡�¢I£¥¯®Ú®¢kØGÑq¿¶Ó�ÜI«¸�®à*�¥ÜN¤ª¿²¡�¢k� ¿¶·�ßr©*¤q¢®£§¤q·r£§Ñ �*·*��º�£§¤q±®£§¯��`¬W¿²£×��®°ô� ¿¶Ú®°²¿¶Ý¥¿¶��¹�5��±®£¥¤@Ý§�I«ª¹�*°¶°²¿²·*£¥¯ ¼ ¤q£,ÿT£§¤ïÑª©�º�¿²£4¿²¢I¤q£4¤�¹�5�®½Ð°¶¿²¡�¢®£���£¥¤ö� £¥¿¶°²�®¯I·�¤q£¥ÚI¤q©G±®�®Ý¥¿¶£¥¤ö�
±`�*Ñ-³N¿²½��®° �5�q¿²©r¯IÑqÚ®¤ª©r·r¤ �5½Ð½:½Ð¿ô�ê£¥¿²¯I£¥¤��ý£§¯`�*�®¿¶·rÓ*£§¿¶�êßr©r¯��âÂ��3�®÷T�®Ñq�*½Ï½Ð£§¯�½Ï¿¶�ê£¥¿¶¯®£¥½
£¥¿¶¯I«~�*¡�¢®£§¯ó×
©N±®£§°²°�ÜY±`�*Ñ�±®£§¯óíS�*¡�¢kº�£§¿²ÑÏ±®£¥¤ ¼ ¤q£§ÿ £¥¤�¿¶¯D±I£¥¯ó¬W¤ª¿¶«Õ�q¤q©r¢®¤ª£¥¯=»M£¥Ñª¡�¢®¤q£§¿²»I�¥Ü
º��*¤g£¥Ñ�½�¹©r·r°²¿¶¡�¢�ÜÔ±®¿²£@S»®¯`�*¢I½Ð£W±I£¥¤S³NÚ®�®¤ª¤q£§Ó*©r¯®Ñö� ¤ª�®Ók� ¿²©*¯®Ñq£��ÐÝ§¿²£§¯®Ý�½Ï¿¶��Ý¥�®¯I£¥¢®½Ï£¥¯®±I£¥¤
ÒÌ¹�5�Iþ`·rÓ5£¥¿¶��Ý¥�IÑ�¹�5�qÝ¥°²¿¶¡�¢®£¥¤ ¼ ¤q£§ÿ £¥¤ê¿²¯Ï±®£§¤-³N¿¶½Ì�®°²�5� ¿¶©r¯Ì¯`�*¡�¢IÝ¥�®»®¿¶°²±®£§¯��	�F¯�±®¿¶£¥Ñª£¥½ ÷T�®Ñq�*½�Ù
½Ï£¥¯®¢`�5¯®·3º��®¤q±I£Ì£¥¿¶¯�¯®£¥�®£§Ñ@Ñq¡�¢®¯I£¥°²°¶£¥Ñýì�£¥Ó5©r¯®Ñª�q¤q�®Ók�q¿²©r¯®Ñößr£§¤ª«~�*¢®¤ª£¥¯+«ò¹�®¤W·r£§¤ �*±I£�×
Ør©*¯NÙ
ÑqÚI�®¤q£§¯
£§¯k�Fº�¿²¡�Ó*£§°¶�¥Ü®º�£§°²¡�¢®£§Ñ�±I¿²£@³GÚ®�®¤q£§¯�
G�®�*Ñq¿n�5¯`�*°¶ØÔ�q¿²Ñq¡�¢��5�®Ñ-±®£§¯ ¼ ¤q£,ÿT£§¤q¯�·r£,º�¿²¯®¯k�âÜ
º�¹�*¢®¤ª£¥¯®±�»®¿²Ñª¢®£¥¤ª¿²·r£���£§¤ª«~�*¢I¤q£¥¯��*�I«#¯Ô�®½Ï£¥¤q¿¶Ñq¡�¢®£§¤���qÙP×�¿²¯I¿²½Ï¿²£¥¤ª�®¯®·Ì»M£¥¤ª�®¢®£§¯��

ø\¹�®¤�±®£¥¯ ¼ £§Ñª�W¯I£¥��·*£¥»`�*�N� £¥¤W×
Ør©*¯®Ó{�*½Ð½Ï£¥¤�½Ï¿¶��Ó*©*Ñq½Ï¿²Ñq¡�¢I£¥¯+×
Ø*©r¯®£§¯�º��®¤q±I£�£¥¿¶¯
Ò ¹©*¢®£¥¯®Ñö� ¤q�*¢®°²�I¯®·rÑqÚI¤ ¹�I«¸Ñö���*¯®±µ�*�I«¸·r£§»`�*�I�¥�0¬W¿²£§Ñq£¥¤@»M£¥Ñö� £§¢Ô�Ì�*�®Ñý£¥¿¶¯®£¥½ ì�£,«¸£¥¤q£§¯®Ý¥ÑöØGÑª� £§½
Ý§º�£¥¿¶£¥¤ê×
Ø*©r¯®Ó{�*½Ï½Ð£§¤q¯�Ü*½Ð¿ô��±®£§½ ½Ð�*¯4±®¿²£g³NÚ®�®¤!Ó5©rÑq½Ï¿²Ñª¡�¢®£¥¤ê×
Ø*©r¯®£§¯Ð¯`�5¡�¢Ôº�£¥¿¶Ñª�¥Ük�®¯®±
£¥¿¶¯®£¥¤�×
Ø*©r¯®Ó{�*½Ï½Ð£§¤��5°²Ñï¨!¤ ¹�IÖ`¿¶¯®·®�1×�¿ô�ï£¥¿²¯I£¥¤ï¿²¯¾±®£¥¤ï\¤ª» £§¿¶�ï£¥¯k�Fº�©r¤ª«¸£§¯®£¥¯D×�£,� ¢®©G±®£5Ü
½Ï¿¶�@±®£§¤ý½��*¯¾¬W¤ª¿¶«Õ� Ý§£¥¿ô� ÑqÚM£¥Ók�q¤q£¥¯+Ý§�Ißr£§¤q°F¹�5ÑqÑq¿¶·��5�®Ñq½Ï£¥ÑªÑq£¥¯ùÓ{�*¯®¯�Ün¿¶Ñª�ý£¥¿¶¯+£¥¤qÑö� £§¤��*�IÑqÑ �æÙ
·r£§ÓG¤â¹�5«Õ� ¿¶·r£¥¤\ø`�®¯®Ók� ¿¶©r¯®Ñª�q£¥Ñö�@�*°¶°²£¥¤S¬W¤q¿ô«Õ� ¤ª©r¢®¤q£ï±®£§Ñ@¨!¤*¹�IÖ`¿¶¯®·rÑW½�¹©r·r°¶¿²¡�¢��M×
¿¶�W±I£¥¤W¿¶½�ì�£òÙ
«¸£¥¤ª£¥¯®Ý§ÑªØGÑª�q£¥½6¤ª£¥Ó5©r¯®Ñª�q¤q�®¿¶£¥¤ö� £¥¯
×�Ør©r¯®ÑªÚ®�®¤-Ó{�*¯I¯3½��5¯Ïß*©r¤q¢®£§¤qÑq�*·r£¥¯TÜ`�*¯Ðº�£¥°¶¡�¢®£¥¤g³G� £§°²°²£
½Ð�*¯=¿²½>¨�¤5¹�IÖ`¿¶¯®·+£¥¿²¯I£¥¯ ¼ ¤ª£§ÿ £¥¤�½Ð£§ÑqÑª£¥¯DÑq©r°¶°¶� £5���F¯®±I£¥½ ½Ð�*¯õ±®¿²£ ¼ ¤q£,ÿT£§¤ªß*©r¤q¢®£§¤qÑq�*·r£
½Ï¿¶�4±®£§½ ×�£§à*º�£§¤ª��±®£¥ÑÏ¨!¤5¹�IÖ®¿²¯®·rÑ4ß*£¥¤q·*°²£¥¿¶¡�¢k�âÜ!¿²Ñö�Ï½��*¯=¿¶½ÐÑö���*¯I±®£*Ü!±®¿¶£�¨#©rÑª¿¶�q¿²©r¯õ±®£§¤
\¯I©N±®£§¯®±®¤â¹�*¢k� £ï¿²½6¨!¤5¹�IÖ`¿²¯I·Ð�5�I«Y»I¿²Ñ�Ý¥�¾��Â����è·r£¥¯`�5�
ß*£¥¤q½Ï£¥ÑªÑq£§¯��



á



À
�������������
�F¯+±®£¥¯+ßr£§¤q·k�5¯®·r£¥¯I£¥¯µÁr�*¢®¤qÝ§£¥¢®¯k�q£¥¯µ¢®�*» £§¯¾ÒS©G¡�¢®£¥¯®£§¤q·r¿¶£¥£ � ÚM£¥¤ª¿²½Ï£¥¯k� £�·r¤ª©ràr£�ñ�£§¿¶�q¤�¹�*·r£Ý¥�I½���£§¤qÑª��¹�*¯®±®¯I¿²Ñ!±®£§¤!ë!°²£¥½Ï£¥¯k� �*¤ª�q£¥¿²°¶¡�¢®£¥¯��®¯®±4¿²¢I¤q£¥¤1´µ£§¡�¢®Ñq£§°¶º�¿¶¤qÓÔ�®¯®·r£§¯�» £§¿²·r£,� ¤ �5·r£¥¯��
�F½ Û �*�I«¸£�±®¿²£§Ñq£§¤g÷T£¥¿ô�!º��®¡�¢®Ñª£¥¯�±®¿²£�ë � Ú £§¤q¿¶½Ð£§¯Ô�q£\¯`�5¡�¢��®¯®±�¯`�*¡�¢3¿¶¯Ð¿¶¢®¤q£§¤��@¤�¹©*àr£��®¯®±±®£§¤�÷��*¢®°G±®£¥¤#» £,� £§¿²°²¿¶·*� £§¯�¨!¢kØGÑq¿¶Ó*£¥¤§�GÁ*£�·r¤â¹©ràr£§¤Y±®¿¶£-ë � Ú £§¤q¿²½Ï£¥¯k�q£�º��®¤q±I£¥¯�Ü5±®£¥Ñö� ©@°F¹�5¯®·r£,Ù¤q£ ��©r¤q»M£¥¿¶¤q£§¿¶� �I¯®·rÑ �5¤q»M£¥¿¶�q£¥¯Ïº��®¤q±®£§¯�¯0¹©*�q¿²·®�Gë!¿²¯®£§¯�ÒÌ¹©r¢I£¥Ú®�®¯IÓÔ�-¿²¯�±I¿²£¥Ñª£¥¤gë!¯k�Fº�¿²¡�ÓÔ°¶�®¯®·
Ñª�q£¥°¶°²£¥¯
±®¿¶£ýë � ÚM£¥¤ª¿²½Ï£¥¯k� £ï ¼�Û @³
�I¯®±�ég×�³
±`�*¤§Ü`±®¿²£ý¿¶½çÁr�*¢®¤S�*Â*ÂrðÐ�5½6·r¤q©*àr£¥¯�Ò\�{Ù
±®¤ª©r¯®£¥¯IÑqÚM£¥¿²¡�¢I£¥¤q¤ª¿²¯®· Û Ò\é��5½ £§�®¤q©rÚn¹�*¿²Ñª¡�¢®£¥¯ Û �*»M©r¤ �{� ©r¤ª¿²�®½ «�¹�®¤ ¼ £§¿²°²¡�¢I£¥¯®Ú®¢kØGÑq¿¶ÓV¿¶¯
ñ�£,� ¤q¿¶£¥»
·r£¥¢I£¥¯�º�£¥¤ª±®£¥¯�� ¬W¿²£Wß*©r¤q°¶¿²£§·r£¥¯®±I£�¬W¿¶ÑqÑq£§¤ª� �5� ¿¶©r¯®ÑqÑª¡�¢®¤q¿ô«Õ��» £§Ñq¡�¢®¤ª£¥¿¶»I�W£§¿²¯®£§¯�×�©{Ù
Ñ �5¿²ÓÔÑª�q£¥¿²¯õ±®£§¤4ßr©r¤ª» £§¤q£¥¿ô� £§¯®±®£¥¯VÞS¯k� £§¤qÑª�®¡�¢Ô�®¯®·r£§¯V« ¹�®¤�±`�*Ñ� ¼�Û @³ÔÙFë � ÚM£¥¤ª¿²½Ï£¥¯k�"!Y¢®¿²£§¤�*�®¡�¢�¯Ô�®¤ê« ¹�®¤�£§¿²¯®£§¯ ¼ £¥¿¶° ±®£§Ñg¬W£§�q£¥Ók� ©*¤qÑ¥ÜG¯ ¹�*½Ï°²¿¶¡�¢Ð±®�*Ñ�×
Ø*©r¯®ÑqÚM£¥Ók�q¤q©r½Ï£§�q£¥¤¥ÜN¿²¯Ð±®¿²£§Ñq£¥½
º�¿²£§±®£¥¤ª�®½6±®¿¶£ý¢®©N¡�¢®�*�IÖ1¹©rÑª£¥¯®±I£¥¯�×�Ør©r¯®Ó{�*½Ï½Ï£¥¤q¯��*°¶ÑgÑq£¥¿¶¯
ÒS£¥¤ªÝ¥Ñö�r¹�®¡�Ó��

¬W£¥¤Y×
Ør©*¯®¯`�*¡�¢kº�£¥¿²Ñ�ÑªÚ®¿²£§°¶�1» £§¿²½u ¼�Û @³kÙPë � Ú £§¤q¿²½Ï£¥¯k�Y£¥¿²¯�» £§±®£¥�N� £¥¯I±®£gì�©r°²°¶£*Üâº�£¥¿²°ßG¿²£§°²£g¿²¯k�q£¥¤q£§ÑqÑq�*¯k� £�Ú®¢kØNÑª¿²Ó{�*°¶¿²Ñq¡�¢I£�¨�¤ª©rÝ¥£§ÑqÑª£*ÜG±®¿²£gÑª¿²¡�¢Ï�®¯®½Ï¿¶�q�q£¥°¶»`�*¤Y¯®�*¡�¢Ð±I£¥¤ê¨!¤q©*�q©r¯®£¥¯GÙ
Ó*©*°²°²¿¶Ñq¿¶©r¯�¿¶½ç´µ£§¡�¢®Ñq£§°¶º�¿²¤ªÓÔ�®¯®·rÑªÚ®�®¯®Ók� £Ï£¥¤ª£¥¿¶·r¯®£¥¯TÜ ¿¶¯�¿²¢®¤ª£¥½ ë!¯®±®Ý¥�IÑª���5¯®±ù×
Ør©r¯I£¥¯+£¥¤PÙ
Ý¥£§�®·r£§¯�ÜMº�£¥°¶¡�¢®£�£§¿²¯®£ïÓÔ° �*¤ª£�³N¿²·r¯®�5� �®¤�¿¶½ç¬W£§�q£¥Ók� ©r¤�¢®¿¶¯Ô�q£¥¤ª° �*ÑªÑq£¥¯T�T¬W£§¯®¯�×
Ø*©r¯®£§¯�Ñq¿¶¯®±
±®¿¶£�£¥¿²¯IÝ¥¿²·*£¥¯ ¢®©G¡�¢®£¥¯®£§¤q·r£,� ¿¶Ñq¡�¢®£§¯î·r£¥°²�*±®£§¯®£¥¯ ¼ £¥¿²°¶¡�¢®£¥¯TÜg±®¿²£�ß*©r½ ´µ£§¡�¢®Ñq£§°¶º�¿¶¤qÓÔ�®¯®·rÑPÙ
Ú®�®¯IÓÔ�S»®¿¶Ñg¿²¯�±®¿²£Ð¹�*�Iàr£¥¤ªÑª� £§¯�ñ�£¥¤q£§¿²¡�¢®£ï±®£§Ñ\¬W£,� £¥Ók�q©r¤qÑ�° �5�I«¸£¥¯�Ü`±®��Ñª¿²£ý¿²½ º�£§Ñq£§¯Ô�q°²¿¶¡�¢®£¥¯
¯Ô�®¤4½Ï¿²¯®¿¶½��*°!¿¶©r¯®¿¶Ñq¿²£§¤q£§¯®±�Ñq¿¶¯®±��!¬W£§Ñq¢`�5°²»�¿¶Ñª�4±`�5ÑÏ×
Ør©r¯IÑqÚM£¥Ók� ¤ª©r½Ð£,� £§¤¥Ü!±®£§¤
¹�*�®àr£§¤qÑª�q£
¼ £¥¿²°T±®£¥ÑS¬W£§�q£¥Ók� ©r¤ªÑ��*�I«#±®£¥¯�×
Ør©r¯I¯`�*¡�¢kº�£§¿²ÑSÑqÚM£¥Ý¥¿²�*°²¿¶Ñq¿¶£¥¤ª�¥�# »®·r°²£§¿²¡�¢�±®¿¶£�×�Ør©r¯®£§¯�±®¿¶£@£¥¿¶¯®Ý¥¿¶·r£¥¯
·r£¥°²�*±®£§¯®£¥¯ ¼ £§¿²°¶¡�¢®£¥¯
Ñq¿¶¯®±�Ü®±®¿¶£@ßr©r½�´ù£¥¡�¢IÑq£¥° Ù
º�¿²¤ªÓÔ�®¯®·rÑªÚ®�®¯®Ók�\�*�®Ñ�¿²¯�±`�*ÑS×
Ø*©r¯®ÑªÚ £§ÓÔ�q¤q©r½Ï£§�q£¥¤�·r£¥°²�*¯®·r£§¯�Ó ¹©r¯I¯®£¥¯�Ü`Ñª©r¤q·*£¥¯
¯®¿²¡�¢k��¯Ô�®¤
Ñq¿¶£�Ý¥� ¼ ¤q£§ÿ £¥¤ª¯b¿¶¯õ±®£¥¯b×
Ø*©r¯®Ó{�*½Ï½Ð£§¤q¯���S�I«S±®£¥½>´ù£¥·+±®�I¤q¡�¢D±`�*ÑÏ¬W£§�q£¥Ók� ©r¤ª½��{� £,Ù
¤q¿²�*°�£§¤qÝ¥£§�®·r£§¯µ¢®©G¡�¢®£¥¯I£¥¤q·*£§� ¿¶Ñq¡�¢®£3×
Ør©*¯®£¥¯�¯ ¹�*½Ð°¶¿²¡�¢�ß*©r¯=÷T£§¿¶�ýÝ¥�µ÷T£¥¿ô�ý£¥°¶£¥Ók� ¤ª©r½��5·r¯®£,Ù
� ¿¶Ñq¡�¢®£�³N¡�¢`�5�®£¥¤§Üê�I¯®± ³N¡�¢®�*�®£¥¤ö� £§¿²°²¡�¢I£¥¯VÓ ¹©r¯I¯®£¥¯bÝ¥� ¼ ¤q£,ÿT£§¤q¯b¿²¯õ±®£¥¯ó×
Ør©*¯®Ó{�*½Ð½Ï£¥¤ª¯
«ò¹�®¢®¤ª£¥¯��T¬W¿²£§Ñq£ïÝ¥�®Ñâ¹�5� Ý§°²¿²¡�¢I£¥¯ ¼ ¤q£§ÿ £¥¤S£¥¤ªÑq¡�¢kº�£§¤q£§¯µ±®£§¯+×
Ør©*¯®¯`�*¡�¢kº�£¥¿²Ñý¿¶½è³NÚ £§Ók� ¤q©*½Ð£òÙ
� £§¤¥�`¬W£§¤�¨!¤q©rÝ§£¥àÏ±®£¥¤�³N¡�¢®�*�®£¥¤ª»®¿²°¶±®�®¯®·�¿¶Ñª��£¥¿¶¯�Ó*©r½ÏÚ®°²¿¶Ý¥¿¶£¥¤ª�q£¥¤êßN¿¶£¥°¶Ñª� �Nþ`·r£¥¤�¨!¤ª©rÝ¥£§à®��ÞS½
Ñq£§¿²¯®£§¯µë!¿¶¯IÖ`�®à��*�N«�±®£§¯�×�Ør©r¯®¯®�*¡�¢kº�£§¿²Ñï¿²½<£§¿²¯®Ý§£¥°¶¯®£¥¯+Ý¥��ß*£¥¤qÑö� £§¢®£¥¯�Ü1¿²Ñö�@½Ð�*¯+±`�*¢®£§¤
�*�I«4×�©r¯k� £òÙöé-�*¤ª°²©5ÙP³N¿²½��®° �5�q¿²©r¯I£¥¯V±I£¥¤�³N¡�¢`�*�I£¥¤q»I¿²°²±I�®¯®·b�*¯®·r£,º�¿²£¥Ñª£¥¯����F¯kº�¿²£,º�£§¿¶��½��5¯
Ñq¿¶¡�¢+�*�I«�±®¿¶£¥Ñª£4³N¿¶½Ì�®° �{� ¿²©*¯®£¥¯�ßr£§¤q° �5ÑqÑq£§¯+Ó5�5¯®¯�Ü�º�¿²¤q±�¿²¯�±®£§¯ Î �*Ú®¿¶�q£¥°¶¯�Ã��®¯I±�á3±®¿²£§Ñq£§¤
¬W©rÓk� ©*¤ �*¤ª» £§¿¶���*¯bÒ\�5¯®±Dß*©r¯ ¼ £¥Ñö� Ñö� ¤ �5¢®°²½Ï£¥ÑªÑq�®¯®·*£¥¯V�I¯Ô�q£¥¤ªÑq�®¡�¢k�â� ¼ £§Ñª�qÑª� ¤q�*¢®°¶½Ð£§ÑqÑq�I¯NÙ
·r£§¯ Ñq¿²¯I± Ý§º��*¤��*�®Ñ3±I£¥¤�³N¿¶¡�¢k��±®£¥Ñ ¼ £¥¿¶°²¡�¢®£§¯®Ú®¢kØGÑq¿¶Ó*£¥¤ªÑ�ÓÔ°¶£¥¿²¯I£�\�N«¸»`�*�I�q£¥¯�Ü-±I£¥¯®¯®©G¡�¢
Ñq¿¶¯®±3¢®£§�I� Ý§�I���5·r£WÑq©4·*¤q©rà®ÜÔ±`�5àÌ½��5¯3Ñq¿¶£\¯Ô�®¤-¿¶¯�£¥¿¶¯®£¥¤-�ý¤ª�®Ú®ÚM£\ßr©*¯3£§�Fº��Ì«ò¹�®¯I«0»®¿¶Ñ�Ý¥£§¢®¯
¨!¢kØNÑª¿²Ó5£¥¤Ì»M£§º�¹�*°ô� ¿¶·r£¥¯¾Ó{�*¯®¯��0\°¶°²£§¯µ×
¿¶���5¤q»M£¥¿¶�q£¥¤ª¯�Ün±®¿²£Ð�*¯ù±®£¥¯ ¼ £§Ñª� Ñö� ¤q�*¢®°²½Ï£¥ÑªÑq�®¯I·r£¥¯
½Ï¿¶� ·*£§º�¿²¤ªÓk�n¢`�*»M£¥¯�Üæ½ ¹©r¡�¢k� £�½Ï£¥¿²¯I£¥¯�¬@�*¯®Ó@�*�IÑqÑqÚI¤q£¥¡�¢I£¥¯�Ü5¿²¯®Ñª» £§Ñq©r¯®±I£¥¤q£êÝ§º�£¥¿ Î ©r°¶°²£¥·*£¥¯�Ü
×ù�G¬W£¥¿¶°²£g�®¯I±Ï´ � Û �âßN¤ª¿%$ªÑª£¥¯��N×ù�G¬W£¥¿¶°²£-¢®�5��Ñª¿²¡�¢Ï·k�*¯®ÝS�*°¶°²£¥¿¶¯4�®½p±`�*Ñ�³N¿¶°²¿¶Ý¥¿²�I½�� £§°²£¥ÑªÓ*©rÚ
·r£§Ó ¹�I½Ð½Ï£¥¤ö�âÜ�©r¢®¯®£�±`�*Ñ\½Ï£¥¿¶¯®£�ÞS¯k� £§¤qÑq�I¡�¢G�I¯®·r£¥¯¾�®¯®½ ¹©r·r°¶¿²¡�¢�·r£,º�£§Ñq£¥¯�º ¹�*¤ª£¥¯��M´ � Û �{Ù
ßG¤q¿&$ªÑq£¥¯Ìº��*¤�½Ï¿²¤1£¥¿¶¯®£�·*¤q©ràr£�ÒS¿¶°¶«¸£*Ü{�*°¶ÑY£§Ñ!±`�*¤q�I½ ·r¿¶¯®·®Üæ±®¿¶£-¬@�5�q£¥¯®¯`�5¢®½Ð£§Ú®¤q©*·r¤ �*½Ï½Ï£�¿¶¯
�ý�*¯®·ÌÝ§��Ñq£§�qÝ¥£§¯��`ñ�£§¿T±®£§¤g¬@�5� £§¯`�*¯`�5°¶ØGÑq£�º-�*¤('é\�`÷T�®Ú`�5¯ '¡¥¿ '¡\Ñª�q£§�qÑ-£¥¿¶¯3·r�I�q£¥¤gì��5� ·*£¥»M£¥¤¥�×�¿¶��£¥¿¶¯®£¥½ �5¯®±®£¥¤ª£¥¯3SÑqÚM£¥Ók�g±®£§¤g×
Ø*©r¯®Ó{�*½Ï½Ð£§¤q¯Ð» £§Ñq¡�¢0¹�5«Õ�q¿²·*��Ñq¿¶¡�¢�¿¶¯�±®£§¯ Î �*Ú®¿¶�q£¥°
Àï»I¿²Ñ\�*�\±®£§¤�Ý§º�£¥¿ô� £ ¼ £¥¿¶° ±I£¥¤-¬W©*ÓÔ�q©r¤ �5¤q»M£¥¿¶�¥�ÔÒS¿¶£¥¤�º�¿²¤q±Ð£¥¿¶¯3\�I«¸»®�*�3£¥¯k�Fº�©r¤ª«¸£§¯��®¯®±�¿¶¯
ñ�£,� ¤q¿¶£¥»ù·r£¥¯®©*½Ð½Ï£¥¯�Ün½Ï¿¶�ï±®£§½ú½��5¯µ±®¿¶£Ï¢I©N¡�¢`�5�IÖ1¹©rÑª£¥¯®±®£§¯D×
Ør©*¯®Ó{�*½Ð½Ï£¥¤ª¯µ¯`�5¡�¢�¿²¢NÙ



ð

¤q£§¤�ÒS£§¤qÑª�q£¥°¶°²�®¯®·ý½Ï¿¶�YÓ*©rÑª½Ð¿¶Ñq¡�¢®£§¯�×
Ø*©r¯®£¥¯Ð�*�I« ¿²¢I¤q£�ø`�®¯®Ók� ¿¶©r¯®Ñö�r¹�®¡�¢k� ¿¶·rÓ*£§¿¶�@¹�®»M£¥¤ªÚ®¤5¹�N«¸£¥¯
Ó{�*¯®¯��M×
¿¶��±®£§½6ßr©r¤ª·r£¥Ñö� £¥°¶°¶�q£¥¯
ÒÌ¹©r¢I£¥¯®Ñö� ¤ �5¢®°²�®¯I·rÑqÚ®¤5¹�I«¸Ñª� �*¯®±�Ó5�5¯®¯�½Ð�*¯�±®¿¶£ Î �5½Ð½Ï£¥¤ª¯
�*»M£¥¤��*�I¡�¢b�5�I«\¿¶¢®¤q£�½Ð£§¡�¢`�*¯®¿¶Ñq¡�¢®£��@£¥¯`�*�I¿²·rÓ5£¥¿¶�Ì¢®¿²¯õ�®¯k� £§¤qÑª�®¡�¢®£¥¯T��¬W£§½ Û £¥Ñª£¥¤4º�¿²¤ª±
�*�IÿT�*°¶°²£¥¯TÜ1±®�*à�±®£§¤4¨!¤*¹�I«¸Ñö���*¯®±=±I£¥¯)��£¥¤ªÑq�®¡�¢IÑ �*�I«¸»®�*�b±I£¥¤ ¼ £¥Ñö� Ñª�q¤ �*¢I°²�®¯k� £§¤qÑª�®¡�¢Ô�®¯®·r£§¯
�*¯Ð�@¤�¹©ràr£��®¯®± Î ©r½ÐÚI°²£ � ¿ô�æ¹�5�S¹�®»M£¥¤ª�q¤q¿ôÿ �¥�5´µ�*¤!½��5¯4�*½ ¼ £¥Ñö� Ñö� ¤ �5¢®°��*�I«��ý¤ª�®Ú®ÚM£¥¯`�5¤q»M£¥¿¶�
�*¯®·*£§º�¿²£§Ñq£§¯�ÜkÑq©ï¯®©G¡�¢�ßG¿¶£¥°`½Ï£¥¢®¤�»M£¥¿¶½ûÒ�¹©r¢®£¥¯IÑª� ¤q�*¢®°¶�®¯®·rÑªÚ®¤5¹�I«¸Ñö���*¯I±��Ô\°²°¶£¥¯Ï×�¿ô�Fº�¿²¤ªÓ*£¥¯GÙ
±®£§¯Ð±`�5¯®Ó*£�¿²¡�¢Ï�*¯�±®¿¶£¥Ñq£§¤�³G� £§°²°²£5�r¬W¿¶£�×�£¥¡�¢®�*¯®¿²Ó4±I£¥Ñ�³G���5¯®±®£¥Ñ�·r£§¢k���5�I«T±I¿²£��*�®Ñª·r£¥Ý§£¥¿¶¡�¢NÙ
¯®£,� £��F¯®·r£§¯®¿²£§�®¤ �*¤ª» £§¿¶��ß*©r¯ÐÒ��Ô³G�q£§ÿ £¥¯®ÑêÝ¥�I¤*¹�®¡�Ó��G¬@�*Ñê�ý�*ÑqÑöØNÑö� £§½p¢`�*»M£¥¯Ïìï�rÒS£¥¤ö� £§¯G»M£¥¤PÙ
·r£§¤ï�I¯®±=ÁI�0¬W�®»I» £§¤ª�ï£¥¯k�Fº�©r¤ª«¸£§¯��1´ ¹�5¢®¤q£§¯®±µ½Ï£¥¿¶¯®£¥¤ý¬W©rÓk�q©r¤ �*¯I±®£¥¯®Ý§£¥¿ô��¢®�5�q�q£Ð¿¶¡�¢ù±`�5Ñ
�@° ¹�®¡�Ó�Üæ�� Î ¤ �*�IÑq£¥¯IÑY�®¯®±�ø��{ìS�5�®Ñq¡�¢®£§¤qÑY¬W¿²Ú®°¶©r½��5¤q»M£¥¿¶�q£¥¯W½Ï¿¶�q» £,� ¤ª£¥�®£§¯�Ý¥��± ¹�®¤ö«¸£¥¯��*×�¿¶�
�� Î ¤q�*�®Ñg£§¯Ô�Fº��*¤ö«!¿²¡�¢�±`�*ÑgÓ{�*Ú®�*Ý¥¿ô� ¿¶ß*£W\°¶¿²·r¯I¿²£¥¤ª�®¯®·rÑªÑªØGÑª�q£¥½
Ü®Ý¥�IÑ �*½Ï½Ð£§¯�½Ð¿ô�gø��`ì��*�NÙ
Ñq¡�¢I£¥¤ê�®¯k� £¥¤ªÑq�®¡�¢k�q£\¿²¡�¢�±`�5ÑêS¯®ÑqÚI¤q£¥¡�¢kß*£¥¤q¢®�*°¶�q£¥¯3±®£§¤*�P�*¤q©G¡¥¡§¿²¤ª©r¢®¤q£g�I¯®±Ð£§¯k�Fº�¿²¡�Ó*£§°¶�q£S±`�5Ñ

Ô�`�*Ñª¿ �*¯`�5°¶ØÔ� ¿¶Ñq¡�¢®£�³NÚ®�I¤q¤q£§Ó*©r¯IÑª� ¤ª�®Ók� ¿¶©r¯®Ñªß*£¥¤ö«~�*¢®¤q£§¯ Ñq©�º�¿²£
±®¿¶£
×�£§�q¢®©N±I£�Ý§�®¤��5�I� ©r½Ð�{Ù
� ¿¶Ñq¡�¢®£§¯+��£¥¤q½Ï£¥ÑªÑq�®¯I·¾±I£¥¤4¬W¤ª¿¶«Õ� Ý§£¥¿ô� ÑqÚM£¥Ók�q¤q£¥¯T��ñ�£§Ñq©r¯®±I£¥¤qÑ4ß*£¥¤q»I�®¯®±®£§¯D«�¹�®¢I°²£3¿¶¡�¢=½Ð¿¶¡�¢
ø���ì��*�®Ñª¡�¢®£¥¤§Üêº�£¥¿¶°�£§¤Ð¯®�*¡�¢VÑª£¥¿²¯I£¥¤Ð¬W¿²Ú®°¶©r½��5¤q»M£¥¿¶�¥Ü0¿²¯®Ý,º�¿²Ñq¡�¢I£¥¯ �*°¶ÑÏ¬W©rÓk� ©r¤q�*¯®±�Ü!½Ï¿¶�
·r¤ª©ràr£¥½ ë�¿ô«¸£¥¤ý�®¯®±µë!¿²¯I«~�*°¶°²Ñª¤q£¥¿¶¡�¢k� �®½<º�£¥¿ô� £§¤��*½ ÒÌ¹©r¢®£§¯®Ñª�q¤ �*¢I°²�®¯®·*ÑqÚ®¤5¹�I«¸Ñª� �*¯®±�½Ï¿¶�q·r£,Ù
�*¤ª» £§¿¶� £,��¢`�5�â��Ò�¿²°ô«¸£@» £§¿²½ç\�N«¸»`�*�
±®£¥Ñ,�P�*¤q©G¡¥¡§¿²¤q©*¢®¤q±®£,� £§ÓÔ�q©r¤qÑöØGÑª� £§½ÐÑS£¥¤ö«¸�®¢®¤S�*�®¡�¢�ß*©r¯
�Ì�g÷T¢G�I¤ �âßG°²©�ßM��ÁI��ë!°²½ÏÑq¢®£§�®Ñq£§¤�±`�*¯®Ó5£¾¿¶¡�¢ ±`�5«ò¹�®¤§Ü-±`�*Ñ�S°²¿²·*¯®¿²£§¤q�®¯®·*ÑqÑªØGÑö� £¥½ «ò¹�®¤3±®¿¶£
¨!¤5¹�I«¸Ñö���*¯I±Vßr£§¤ªßr©*°²°²Ñö�æ¹�*¯I±®¿²·*�ÏÝ§�V¢`�*»M£¥¯T��øS¹�®¤Ð±I£¥¯ó�5»®Ñq¡�¢®°¶¿²£§àr£¥¯®±I£¥¯ Û £¥¿¶Ñª�q�®¯®·rÑö� £¥Ñö�3±®£§Ñ
¨!¤5¹�I«¸Ñö���*¯I±®£¥ÑÏ½��5¡�¢Ô�q£�½Ð¿¶¤�³ �êé�¢®©r�I¤q¿²±I©r�õ±®¿²£ ¼ ©r½Ï©r·r¤ �5Ú®¢®£¥¯I½Ð£§ÑqÑq�I¯®·r£¥¯bÝ¥�®·`¹�*¯®·r°¶¿²¡�¢��
ø`¤ �*��¨!¤q©*«P�5³N¡�¢`�5¿²°²£�½�¹©r¡�¢k� £�¿²¡�¢�«�¹�I¤#¿¶¢®¤q£§¯�ë!¿²¯IÑ �5�qÝ�«ò¹�®¤1±®£¥¯ÌÒÌ¹©r¢®£§¯®Ñª�q¤ �*¢I°²�®¯®·*ÑqÚ®¤5¹�I«¸Ñª� �*¯®±
±`�*¯IÓ*£¥¯TÜM©*¢®¯®£ý±®£¥¯
£¥¤�¯®¿¶¡�¢k�S¢n¹�5�q�q£ýß*£¥¤öº�¿²¤qÓÔ°¶¿²¡�¢k��º�£§¤q±®£§¯�Ó ¹©r¯®¯®£§¯��

×�£¥¿¶¯®£¥¯+� ¿¶£§«¸£§¯µ¬@�*¯IÓ�ÑqÚI¤q£¥¡�¢I£�¿²¡�¢¾Ò�£¥¤q¤ª¯µ¨!¤ª©*«P�1³G���5�®±®£Ï�*�®Ñ§Ü0�*�I«-±I£¥ÑqÑª£¥¯-�F¯®¿¶�q¿ �5�q¿ôÙ
ßr£�±®¿²£�ßr©r¤ª·r£¥Ñö� £§°²°¶�q£¥¯�S¯`�*°ôØNÑª£¥¯�Ý§�®¤ ¹�I¡�ÓG·*£¥¢®£§¯��!ë!¤�¢`�{�Ì½Ï¿²¡�¢ ¹�I» £§¤�±®¿¶£3Ár�*¢I¤q£�½Ï£¥¿¶¯®£¥¤
¨!¤q©r½Ï©*�q¿²©r¯�½Ð¿ô��»M£¥£¥¿¶¯®±®¤ª�®¡�Ó*£§¯®±®£¥¤�ñ�£§·r£¥¿¶Ñª� £§¤q�®¯I·ï�I¯®±�ñ�£¥·*£¥¿²Ñö� £§¤q�®¯®·*Ñª« ¹�*¢®¿¶·rÓ*£§¿¶�!»M£§�q¤q£§�I�
�®¯®±
½Ï¿²¤-±®¿¶£@» £§Ñª�q£�Þ�¯Ô�q£¥¤ªÑª�*¹�N� Ý¥�I¯®·�Ý§�®Ó*©r½Ï½Ï£¥¯
° �*ÑªÑq£¥¯TÜ`±®¿²£@¿¶¡�¢
½Ï¿²¤�ßr©r¤ªÑª� £§°²°¶£¥¯
Ó5�5¯®¯��

÷T�®°²£,� Ý,��±`�*¯®Ó5£�¿¶¡�¢�½Ï£¥¿¶¯®£¥¯
ë!°¶�q£¥¤q¯TÜ®±®£¥¯I£¥¯�¿¶¡�¢�±®¿²£§Ñq£ý\¤ª» £§¿¶�gº�¿²±I½Ð£5�

# °²¿¶ß*£¥¤ Î ©r¤ö� ¯®£§¤¥ÜM×D¹�®¯I¡�¢®£¥¯�Ü�±®£§¯��*ÂN� ÂrÃN� �*Â*Âk�



.(/ 0 13254)687:9<;)=>9@?�AB0 / ?�6

C DFEHGJILKMELNPO�GRQ CSC
T UWVYX[Z]\_^`ZbadceD,f5g*K	hiEHjkKMGlN CMm
m a5npoRVYO�K	hPg�hpq�rJORstNPELqdGurJORhpniouvxwdqdG�KMG CMy

ÃI�ô� ë!¯®£¥¤ª·r¿²£,ßr£¥¤ª°²�®Ñö��ßr©r¯�×
Ør©*¯®£¥¯��ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �*Â
ÃI� � ¬W£¥¤z��£§¤qÑq�I¡�¢®Ñ �*�N«¸»`�*�=�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �N�
ÃI� Ã ¬@�5� £§¯®Ñ�¹�{� Ý¥£����ï�ï���ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �*Ã
ÃI� á ÞS¯k� £§¤qÑª�®¡�¢Ô�®¯®·3±®£§¤ ¼ £§Ñª� Ñö� ¤q�*¢®°²±®�5� £§¯û���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �5á

ÃI� á®�¶� �@¤q�I¯®±®·r£§±`�*¯®Ó5£�±®£§¤�ÞS¯k� £§¤qÑq�I¡�¢G�I¯®· �ï�ï���ï���ï�ï���ï�ý���ï��� �5á
ÃI� á®� � ë!¤ª£¥¿²·*¯®¿²Ñq�*�®Ñªº��*¢®°ý�ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �rÀ
ÃI� á®� Ã ñ�£¥Ñª�q¿²½Ï½Ì�®¯®·4±I£¥¤�¤q£§° �5�q¿¶ßr£§¯
Ò ¹�*�Iþ®·rÓ*£§¿¶��±®£¥¤�ë!¤q£§¿²·r¯I¿²ÑqÓÔ°²�*ÑqÑª£¥¯ � �rÀ
ÃI� á®� á ÷T�IÑ �5�qÝ§� ¤ª£§ÿ £¥¤ößr£¥¤ö� £§¿²°²�I¯®·r£¥¯ �ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �|{
ÃI� á®� À ë!¿¶¯}��£§¤q·r°¶£¥¿¶¡�¢¾±I£¥¤�×�£¥ÑªÑq�®¯®·*£¥¯�½Ï¿¶�Wß*£¥¤ªÑq¡�¢®¿¶£¥±®£§¯®£¥¯õ¬W¿¶ÑqÓÔ¤q¿¶½Ð¿ Ù

¯®�5� ©r¤ªÑq¡�¢kº�£¥°²°¶£¥¯����ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� Ãrð
ÃI� á®� ð ë!¿¶¯®£@\»®Ñª¡�¢0¹�5�qÝ¥�®¯®·�±®£¥¤�ÑªØGÑö� £¥½Ð�5�q¿²Ñq¡�¢I£¥¯�ø`£§¢®°²£§¤V�ï���ï�ý���ï��� Ã�~

ÃI� À ��£¥¤ª·r°²£§¿²¡�¢�½Ð¿ô��×�©r¯k�q£,Ùöé-�5¤q°²©{Ù���©r¤ª¢®£¥¤ªÑ �*·r£§¯ ���ï�ï���ï���ï�ï���ï�ý���ï��� ákÂ
ÃI� ÀN�¶� ë!¿¶¯®£Wñ�£§½Ð£§¤qÓÔ�®¯®·�Ý§�
�ïë!Wí ¼ ÙPÃI� �N�W¿¶½���£¥¤q·*°²£¥¿¶¡�¢3Ý¥�
�ýë!Wí ¼ ÙFá á®�

ÃI� ð �ïë!\í ¼ ÙFá{Ù���©r¤ª¢®£¥¤ªÑ �*·r£§¯ �ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� áÔ�
� ��K	sSqlG�X�N�hpORstNPELqdGBQSKMhPVYrRK	hWvxwdqlG�X�gJO�hPKMG �5C

á®�ô� ì�£§Ó*©r¯IÑª� ¤ª�®Ók� ¿¶©r¯�¢I©N¡�¢®£§¯®£¥¤ª·r£§�q¿²Ñª¡�¢®£¥¤W×
Ør©r¯IÑqÚ®�®¤ª£¥¯u�ï���ï�ï���ï�ý���ï��� ÀN�
á®�ô�r�¶� ÷ º�£¥¿���£§¤ª«~�*¢I¤q£¥¯
Ý¥�I¤Sì�£¥Ó5©r¯®Ñö� ¤q�IÓÔ�q¿²©r¯�·r£¥¤q�*±®£§¤\³GÚ®�®¤q£§¯ ���ï��� Àr�
á®�ô�r� � S¯kº�£§¯®±®�®¯®·�±I£¥¤�ì�£§Ó*©r¯®Ñö� ¤ª�®Ók� ¿²©*¯®Ñªß*£¥¤ª«~�5¢®¤q£§¯b�5�I«g£ � ÚM£¥¤ª¿²½Ï£¥¯NÙ�q£¥°¶°²£W�®¯I±�Ñª¿²½Ì�®°¶¿²£§¤ª� £@×
Ør©r¯IÑqÚ®�®¤ª£¥¯ ���ï�ï���ï���ï�ï���ï�ý���ï��� ðrÂ
á®�ô�r� Ã ÷T�IÑ �*½Ï½Ð£§¯I«~�*ÑªÑq�®¯®·Ð���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� �5á

á®� � ì�£§Ó*©r¯IÑª� ¤ª�®Ók� ¿¶©r¯�¯I¿²£¥±I£¥¤q£§¯®£¥¤ª·r£§�q¿²Ñª¡�¢®£¥¤\×
Ør©*¯®ÑqÚ®�I¤q£¥¯ ���ï�ï���ï�ý���ï��� �rÀ
á®� �N�¶� ì�£¥Ó5©r¯®Ñö� ¤q�IÓÔ�q¿²©r¯ ¯®¿¶£¥±®£§¤q£¥¯I£¥¤q·*£§� ¿¶Ñq¡�¢®£§¤�×�Ør©r¯®ÑªÚ®�®¤ª£¥¯î¿¶½ ø��*°¶°²£

£§¿²¯®£§¤-ßr£§¤q£¥¿¶¯I«~�*¡�¢k� £§¯ Î �*½Ï½Ð£§¤q·r£§©r½Ð£,� ¤ª¿²£Ï���ï���ï�ï���ï�ý���ï��� �*ð
á®� �N� � ��£§¤ �*°¶°²·r£§½Ð£§¿²¯®£§¤q�®¯I·-�*�I«N±®¿¶£Y���5�qÑ�¹�*¡�¢I°²¿²¡�¢I£ê�ý£§©r½Ð£,� ¤ª¿²£Y±I£¥¤1×
Ø*©r¯NÙ

Ó{�*½Ï½Ï£¥¤q¯����ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� ~��
� DFGlN��[O�hP� rRK�X��)�qdoRKMGJX�N"hpV�oJIHOJGRQdX�g�hS�OR��X�N"VYGJr�X �Sy

�



~ ���,�,���5���J�����,���*����� �,�¡�
¢ £�KMhpjkKMX"X�OJGRQ)rRK	hWUWhiEL�¤N�¥�KME¦NPX�g*K	stN�hPKMG ySm

ðI�ô� ñ�£¥Ñö� ¿¶½Ð½Ì�I¯®·4±®£¥¤��*¯IÑª� £§¿²·r£§¯®±®£§¯ Î �*¯k� £ �ý���ï�ï���ï���ï�ï���ï�ý���ï��� {rð
ðI�ô�r�¶� ë!¤ªÓ*£¥¯I¯G�I¯®·3±®£§Ñ�S¯®Ú`�*ÑªÑq�®¯I·rÑq»M£¥¤ª£¥¿²¡�¢I£¥Ñ ���ï���ï�ï���ï�ý���ï��� {rð
ðI�ô�r� � ¼ £¥Ñö��±®£¥Ñ���£¥¤ö«~�*¢®¤q£§¯®Ñ��ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï��� {�~

ðI� � ñ�£¥Ñö� ¿¶½Ð½Ì�I¯®·4±®£¥¤�ë!¯®±®Ó{�*¯k�q£:�ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ��ÂN�
ðI� Ã ø��*Ý¥¿ô�ó�ï���ï���ï�ï���ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ��ÂN�

§ £�qdhP¨*K	hPKMELNPO�GRQ)rRK�X�©�hS�O���X�N�VYG�rJX CMªdm
�N�ô� ��©r¤q»M£¥¤ª£¥¿ô� �®¯®·�±®£§¤�ÒS©G±®©rÑqÓ5©rÚM£V�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ��Â*Ã

�N�ô�r�¶� ¬W¿¶£�Ò�©N±®©*ÑqÓ*©*Ú £��®¯®±ý¿¶¢®¤në!¿²¯®Ñq�5� Ý!¿¶½ S�®Ñq° ¹©rÑq£§¤qÑöØNÑö� £§½u±®£¥Ñ1ÒÌ¹©*¢®£¥¯NÙ
Ñö� ¤q�*¢®°²�I¯®·rÑqÚI¤*¹�I«¸Ñö���*¯®±IÑ��ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ��Â*Ã

�N�ô�r� � ë!¿¶¡�¢G�I¯®·Ð±I£¥Ñ��®¯k� £¥¤ª£¥¯�ÒS©G±®©rÑqÓ5©rÚ®Ñ:���ï�ï���ï���ï�ï���ï�ý���ï���õ��Â5á
�N� � ��©r¤q»M£¥¤ª£¥¿ô� �®¯®·�±®£§¤��P�*¤q©G¡¥¡§¿²¤q©*¢®¤q£ ���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�r�âÃ

�N� �N�¶� ë!¿¶¯µ£¥¿¶¯I«~�*¡�¢®£§ÑÌ£¥°¶Ók� ¤q©*Ñª���{� ¿²Ñª¡�¢®£¥ÑÌ×�©G±®£¥°¶°êÝ§�®¤4³G¿²·r¯`�5°¶ßr£§¤ª�q£¥¿²°¶�®¯®·
�5�I«Y±I£¥¯«�F¯IÖ`�®£§¯®Ý¥Ñö� ¤q£§¿¶«¸£§¯=���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�r�¥á

�N� �N� � ë!¿¶¯®£ ¼ £¥Ñª�q½Ð£§ÑqÑª�®¯®·ýÝ¥�®½���£¥¤ª·r°²£§¿²¡�¢Ì½Ï¿¶�#±®£¥½:£¥°¶£¥Ók� ¤ª©rÑª� �5� ¿¶Ñq¡�¢®£§¯
×
©N±®£§°²°��ï���ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�r�âð

�N� �N� Ã S�®Ñq°¶£¥Ñª£¥Ñª�q¤ �5�q£¥·r¿¶£ï�*½çÒÌ¹©*¢®£¥¯®Ñö� ¤q�*¢®°²�I¯®·rÑqÚI¤*¹�I«¸Ñö���*¯®±µ���ï�ý���ï���õ�æ�5Â
� a5EHj}OJILV¬NPELqdGrRKMX�©�hS�O���X�N�VYG�r�KMX C�TSm

~I�ô� ³N¿²½��®°²¿¶£¥¤ª�q£¥ÑS\¯®ÑªÚ®¤q£§¡�¢Ôß*£¥¤ª¢`�*°¶�q£¥¯�±I£¥¤]�P�*¤q©G¡¥¡§¿²¤ª©r¢®¤q£��®¯®±¾±®£¥¤�³NÝ§¿²¯k� ¿¶°²° �æÙ
� ¿¶©r¯®ÑqÝr¹�*¢®°¶£¥¤����ï�ï���ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�æ�5Ã

~I� � ë!¤q£¥¿¶·r¯®¿¶Ñq¤ �{� £ý�*½�ÒÌ¹©r¢®£§¯®Ñª�q¤ �*¢I°²�®¯®·*ÑqÚ®¤5¹�I«¸Ñª� �*¯®±ç�ï���ï���ï�ï���ï�ý���ï���õ�æ�{á
~I� Ã ³NÚ®�®¤ª¤q£§Ó*©r¯®Ñö� ¤ª�®Ók� ¿²©*¯®Ñªß*£¥¤ª«~�5¢®¤q£§¯�¿²½®��£§¤q·r°¶£¥¿¶¡�¢>�ï���ï���ï�ï���ï�ý���ï���õ�æ�5ð
~I� á ³N¡�¢0¹�5�qÝ¥�®¯I·Ð±®£§¤S×
Ør©r¯I£¥¯®£§¤q·r¿¶£ �ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�æ�i~
~I� À ×�£¥ÑªÑq�®¯I·�±®£§¤S¬W¤q�*¢k� ÚM©rÑq¿ô� ¿¶©r¯®£¥¯�¿¶½6¨!¤5¹�NÖ`¿²¯®·��ï�ï���ï���ï�ï���ï�ý���ï���õ��ÃN�
~I� ð �ý£§¯`�*�®¿¶·rÓ*£§¿¶�g¯®�*¡�¢�Ý§£¥¢®¯®Ñö� ¹�®¯I±®¿²·r£§¤S×�£¥ÑªÑq�®¯®· �ï�ï���ï���ï�ï���ï�ý���ï���õ��Ã|~
~I�¯� # ¤ª� ÑPÙP¬W¤ª¿¶«Õ� Ý§£¥¿ô�ªÙPñ�£¥Ý¥¿¶£¥¢Ô�®¯®·�¿²½6¨!¤ ¹�IÖ`¿²¯I· �ý���ï�ï���ï���ï�ï���ï�ý���ï���õ��Ã|{

y DFEHniol°dK	hP��VYoRhPK�G C	��C
{I�ô� ¬W¤ �*¢k�qÑqÚ®�®¤ößr£§¤ª«~�*¢®¤ª£¥¯ �ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�âáI�

{I�ô�r�¶� ¨!¤ª¿²¯®Ý§¿²Ú�±®£¥Ñ�¬W¤q�*¢k� ÑqÚI�®¤ªß*£¥¤ª«~�5¢®¤q£§¯®Ñ4���ï�ï���ï���ï�ï���ï�ý���ï���õ�âáI�
{I� � ×�©r¯k� £òÙöé-�*¤ª°²©5ÙFÞS¯k� £§¤qÑª�®¡�¢Ô�®¯®·µ�ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�âákÀ

{I� �N�¶� ë!¿¶¯IÖ`�®àÏ�*�I«#±®¿¶£�¬W¤q�*¢k�qß*£¥¤q½Ï£¥ÑªÑq�®¯I· �ï�ï���ï���ï�ï���ï�ý���ï���õ�âá�~
{I� Ã ³N£¥°¶»®Ñª�q£¥¿¶¡�¢G�I¯®·Ð±I£¥¤S×
Ør©*¯®Ó{�*½Ð½Ï£¥¤ª¯ ���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�æÀG�

{I� ÃI�¶� ³G£¥°²»IÑª� £§¿²¡�¢Ô�®¯®·ý£§¿²¯®£§¤!¬W¤q£§¿¶«~�*¡�¢®°²�*·r£�» £§¿IÑq£§¯®ÓÔ¤q£§¡�¢Ô�q£¥½7×
Ø*©r¯®£¥¿¶¯I«~�*°¶°q�æÀN�
{I� ÃI� � ³G£¥°²»IÑª� £§¿²¡�¢Ô�®¯®·Ï£¥¿¶¯®£¥¤�¬W¤ª£¥¿¶«~�5¡�¢®° �*·*£W» £§¿nÑq¡�¢®¤â¹�*·r£§½�×
Ør©*¯®£¥¿¶¯I«~�*°²° �æÀ5Ã
{I� ÃI� Ã ³G£¥°²»IÑª� £§¿²¡�¢Ô�®¯®·�£§¿²¯®£§¤g¬W¤q£§¿¶«~�*¡�¢®¤ª©r¢®¤ª° �*·r£S» £§¿²½�×
Ør©*¯®£¥¿¶¯I«~�*°²°M�®¯NÙ

�q£¥¤gßr£§¤qÑª¡�¢®¿²£§±®£¥¯®£§¯�´ ¿²¯IÓ*£¥°¶¯ ���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�æÀ5ð
{I� ÃI� á ³G£¥°²»IÑª� £§¿²¡�¢Ô�®¯®·ï£¥¿¶¯®£¥¤�¬W¤ª£¥¿ô«~�*¡�¢®° �5·r£-»M£¥¿®»M£¥·r¤ª£¥¯®Ý,� £§¤�ë!¿¶¯®Ý¥£§°²¤q©*¢®¤öÙ

�5�I«¸°F¹©rÑª�®¯®· �ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�æÀi~



��� � ���5���J�����,���������,�,�¡� {
C	ª(©�qdX�NPELqdGJX�¨*KMX�N�E±j)j}O�G�Q²rRK	hWUWK	N"KMslN�qShpKMG C�¢5C

��ÂI�ô�õ¨#©rÑª¿¶�q¿²©r¯®Ñª» £§Ñª�q¿²½Ï½Ì�®¯®·4½Ï¿¶�g×
Ør©r¯IÑqÚ®�®¤ª£¥¯ ���ï�ï���ï���ï�ï���ï�ý���ï���õ��ðN�
��ÂI� � ¹ÞS»M£¥¤öº-�*¡�¢Ô�®¯I·�±®£§¤ Î �*½Ï½Ï£¥¤q»M£§º�£¥·*�®¯®·r£§¯ ���ï�ï���ï���ï�ï���ï�ý���ï���õ��ð5á

��ÂI� �N�ô� ¬@�5Ñ ¹ÞS»M£¥¤ªº��*¡�¢Ô�®¯®·*ÑqÑªØGÑö� £¥½è«ò¹�®¤�±®¿²£ýì�£§«¸£§¤q£§¯®Ý¥Ó{�*½Ï½Ð£§¤q¯ ���ï���õ��ð5á
��ÂI� �N� � ¬@�5Ñ ¹ÞS»M£¥¤ªº��*¡�¢Ô�®¯®·*ÑqÑªØGÑö� £¥½è«ò¹�®¤�±®£¥¯�¨!¤5¹�IÖ®¿²¯®· �ï�ï���ï�ý���ï���õ��ðrÀ

CSCW\³KMX�NPjkKMX"X�OJGRQ+j)E¦N�sSqdX"j)EHX"nioRKMG´vxwdqlGRKMG C § C
�r�r�ô�õ¬W£¥¤�×�£§àk�*�I«¸»®�*� ���ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�G�
�r�r� �ó¬W¿²£@ë!¤ª£¥¿²·*¯®¿²Ñª¤ �5�q£����ý�ï���ï���ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�G�
�r�r� Ã ë!¿²¡�¢Ô�®¯®·Ï±®£¥¤�ì�£§«¸£§¤q£¥¯IÝ¥Ó{�*½Ï½Ð£§¤q¯ ���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�*�

�r�r� ÃI�ô� ñ�£§� ¤ª¿²£§»®Ñq»M£¥±®¿¶¯®·r�®¯I£¥¯V�ï�ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�*�
�r�r� ÃI� � ×
£¥¡�¢`�*¯I¿²Ñq¡�¢I£4³G� �*»®¿²°¶¿¶��¹�5��±I£¥¤ Î �*½Ð½Ï£¥¤ª¯����ï���ï�ï���ï�ý���ï���õ�P�5Ã
�r�r� ÃI� Ã���£§¤q½Ï£¥ÑªÑq�®¯®·Ï±®£§¤S¬W¤ª¿¶«Õ�qÝ¥£¥¿ô� ÑªÚ £§ÓÔ�q¤q£§¯ �ï�ï���ï���ï�ï���ï�ý���ï���õ�P�5Ã
�r�r� ÃI� á7ñ�£¥Ñª�q¿²½Ï½Ì�®¯®·4±I£¥¤ # ¤ª� ÑPÙP¬W¤ª¿¶«Õ� Ý§£¥¿ô�ªÙPñ�£¥Ý¥¿¶£¥¢Ô�®¯®· �ï�ï���ï�ý���ï���õ�P�*À
�r�r� ÃI� ÀpS�®Ñq¤ª¿²¡�¢k� �I¯®·Ð±I£¥¤�ì�£,«¸£¥¤ª£¥¯®Ý§Ó5�5½Ð½Ï£¥¤ª¯ �ï���ï���ï�ï���ï�ý���ï���õ�P�5ð

�r�r� á ÞS¯k� £§¤qÑª�®¡�¢Ô�®¯®·3±®£§Ñ\¨!¤5¹�IÖ`¿²¯I·rÑ �ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�i{
�r�r� á®�ô� ñ�£§� ¤ª¿²£§»®Ñq»M£¥±®¿¶¯®·r�®¯I·r£¥¯ �ï���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�i{
�r�r� á®� � ×
£¥¡�¢`�*¯I¿²Ñq¡�¢I£4³G� �*»®¿²°¶¿¶� ¹�5�:���ï���ï�ý���ï�ï���ï���ï�ï���ï�ý���ï���õ�P�i{
�r�r� á®� Ã���£§¤q½Ï£¥ÑªÑq�®¯®·Ï±®£§¤S¬W¤ª¿¶«Õ�qÝ¥£¥¿ô� ÑªÚ £§ÓÔ�q¤q£§¯ �ï�ï���ï���ï�ï���ï�ý���ï���õ�P�i{
�r�r� á®� á S�®Ñq¤ª¿²¡�¢k� �I¯®·Ð±I£¥ÑS¨�¤5¹�IÖ`¿¶¯®·rÑ�¿²½µ��£¥¤qÑª�®¡�¢®Ñq�*�I«¸»`�*� ���ï�ý���ï���õ�P�i{
�r�r� á®� À ×
£¥ÑqÑª�®¯®·Ïßr©r¯�¬W¤ �*¢k�qÚ ©rÑª¿¶�q¿²©r¯®£§¯ �ý���ï�ï���ï���ï�ï���ï�ý���ï���õ��~N�

CMT²¶�O�X�VYj)j-K�GR��VYX�X"OJGRQ C��S�
Z a�gJORhiX�N�KMEHQdO�G�QSKMG C�� §



��Â ���,�,���5���J�����,���*����� �,�¡�



· 1¹¸ ?54-9@2 º

» ?*/ 2J9¼?54+½ / ¾

¬W¿²£�£ � Ú £§¤q¿¶½Ð£§¯Ô�q£¥°¶°²£ ¼ £¥¿¶°²¡�¢®£§¯®Ú®¢kØGÑq¿²Ó�Ü�¿²¯õ±®£§¤q£§¯VÞ�½Ï«¸£§°²±=±®¿¶£3ßr©r¤ª°²¿²£§·r£¥¯I±®£�¬W¿²ÑªÑq£¥¤ö���5�q¿ôÙ
©r¯®ÑªÑq¡�¢®¤ª¿¶«Õ�@ß*£¥¤ª«~�5à*�@º��®¤q±I£*Ün»M£§«~�*à*�WÑq¿²¡�¢+½Ï¿¶�\±®£¥¤ýø`¤ �5·r£*ÜMº�©r¤q�*�®Ñý±®¿¶£�×��5�q£¥¤q¿¶£4» £§Ñª�q£¥¢k�
�®¯®±�º�£¥°¶¡�¢®£@´µ£§¡�¢®Ñq£§°¶º�¿²¤ªÓÔ�®¯®·r£§¯�¿²¢I¤q£@ñ�£§Ñª� �*¯®±I�q£¥¿²°¶£@£¥¤ö«~�*¢®¤q£§¯��`ë��Fº��*Ñ�·r¤�¹©r»M£¥¤g»M£§�q¤ �*¡�¢GÙ
� £,�âÜk¿¶Ñª�!±®¿¶£�×��5�q£¥¤q¿¶£��*�®Ñ�-� ©*½Ð£§¯ÏÝ§�®Ñ �5½Ð½Ï£¥¯®·*£¥Ñq£,� Ý,�â�G¬W¿²£ Î ¤â¹�5«Õ� £5Ür±®¿²£gÑª¿²£��*�N«¸£¥¿²¯®�*¯®±®£§¤
�*�®Ñ5¹�®»M£¥¯�Ü�Ñª¿²¯®±+£§°²£¥Ók�q¤q©r½Ð�*·r¯®£,� ¿¶Ñq¡�¢®£§¯+ÞS¤qÑªÚ®¤q�I¯®·rÑ¥�0¬W¿¶£�£§°²£¥Ók�q¤q©r½Ð�*·r¯®£,� ¿¶Ñq¡�¢®£�´ù£¥¡�¢IÑq£¥° Ù
º�¿²¤ªÓÔ�®¯®·�¿²Ñö�@�*�I¡�¢�±`�5« ¹�®¤\ß*£¥¤q�*¯k�Fº�©r¤ö� °¶¿²¡�¢�Ü�±®�*à3±®¿¶£Ìë!°²£§ÓÔ�q¤q©r¯I£¥¯�½Ï¿¶�S±®£¥¯+-� ©*½ÐÓ5£¥¤q¯I£¥¯
Ý¥�IÑ �*½Ï½Ð£§¯®·r£§¢`�*°¶�q£¥¯�º�£¥¤ª±®£¥¯TÜ®�®½ ±®¿²£SÑq¿¶£\Ñq¿¶¡�¢�¿²¯Ð±®£¥¯�-�q©r½Ð£§¯3»M£§º�£¥·r£§¯��I´ ¹�*¢®¤ª£¥¯®±�£§Ñ
»®¿¶Ñ�¢®£§�I� £3Ó5£¥¿¶¯®£¥¤ª°²£¥¿ê\¯IÝ¥£¥¿¶¡�¢®£¥¯D�*�N«�£¥¿²¯I£�³N�®»IÑª� ¤ª�®Ók� �®¤�±®£¥¤4ë!°¶£¥Ók� ¤ª©r¯®£¥¯=·*¿²»I�¥Ü0º�¿¶ÑqÑª£¥¯
º�¿²¤§Üæ±`�*àW±®¿¶£�-�q©r½ÏÓ*£¥¤ª¯®£�Ñª£¥°¶»®Ñª���5�®Ñ�¨!¤q©5� ©r¯®£§¯Ì�®¯®±ÌíS£¥�N� ¤q©*¯®£¥¯�Ü5±®£¥¯�Ñq©r·r£§¯`�*¯®¯k�q£¥¯�íS�GÙ
ÓÔ°²£§©r¯®£¥¯TÜ®» £§Ñª�q£¥¢®£§¯��M¬W¿²£\Ñö���*¤ªÓ*£@´ù£¥¡�¢®Ñª£¥°¶º�¿¶¤qÓÔ�®¯®·ÏÑq©*¤q·*��±`�{«ò¹�®¤¥Ü®±®�*à4±®¿²£WíS�®ÓÔ°²£§©r¯®£§¯�¿¶¯
±®£§¯�-�q©r½ÐÓ5£¥¤ª¯®£¥¯
·r£¥»I�®¯®±®£§¯�Ñq¿¶¯®±��`¬W©G¡�¢
�*�®¡�¢�±®¿¶£ýíS�®ÓÔ°²£§©r¯®£§¯�Ñª¿²¯®±�¯®¿¶¡�¢Ô��£§°²£§½Ð£§¯Ô� �*¤¥Ü
Ñq¿¶£3Ñq¿¶¯®±õ�*�®Ñ4£§°²£§½Ð£§¯Ô� �*¤q£§¯õñ-�*�®Ñö� £§¿²¯®£§¯�Ü�±®£§¯=�NÙý�®¯®±õ±NÙ�¿W�`�*¤qÓ5£¥¯õÝ¥�IÑ �*½Ï½Ð£§¯®·r£§Ñq£§�qÝ§�¥Ü
±®¿¶£3�*�I«¸·*¤q�®¯®±µ±®£¥¤�Ñª���5¤qÓ*£§¯=´µ£§¡�¢®Ñq£§°¶º�¿²¤ªÓÔ�®¯®·�¿²¯ù±®£¥¯ Î £§¤q¯®£§¯=·r£§«~�*¯I·r£¥¯�Ñª¿²¯®±T�Yí�£¥»M£¥¯
±®£§¤Ì£¥°¶£¥Ók� ¤ª©r½��5·r¯®£§�q¿²Ñª¡�¢®£¥¯=�®¯I±=±®£¥¤4Ñö���*¤ªÓ*£¥¯=´ù£¥¡�¢®Ñª£¥°ôº�¿²¤qÓÔ�®¯I·¾ÑªÚ®¿²£§°¶�Ì�*�I«�Ñq�I»`�5� ©*½��{Ù
¤q£§¤3ë!»M£¥¯®£�±®¿²£
Ñq¡�¢kº��*¡�¢®£�´µ£§¡�¢®Ñq£§°¶º�¿¶¤qÓÔ�®¯®·�£§¿²¯®£�ì�©*°²°²£5ÜYº�£¥°²¡�¢I£�» £§¿²ÑªÚ®¿²£§°²Ñªº�£¥¿¶Ñq£
Ý¥�®½À Ùö÷T£§¤ª«~�*°¶° ±®£§¤�-� ©r½ÏÓ*£§¤q¯®£ý«ò¹�®¢®¤ö�â�

¬W¿²£�Ñª� �*¤qÓ5£*ÜG£¥°¶£¥Ók� ¤ª©r½��5·r¯®£§�q¿²Ñª¡�¢®£��®¯®±�Ñª¡�¢kº-�*¡�¢I£W´µ£§¡�¢®Ñq£§°¶º�¿²¤ªÓÔ�®¯®·ÌÑª¿²¯®±Ï¿²¯Ï£¥¿¶¯3×�©{Ù
±®£§°²°g£¥¿¶¯®·r£§» £,�q� £,�âÜ�º�£¥°¶¡�¢®£¥ÑÏ¿²¯õ±®£§¯V°²£,� Ý,� £¥¯VÁr�*¢®¤ªÝ¥£§¢®¯k� £¥¯V£¥¿²¯I£¥¯V³N¿²£§·r£¥ÑªÝ¥�®·¾±®�®¤ª¡�¢®° �*�GÙ
«¸£¥¯b¢`�5�¥��¬W¿¶£¥Ñª£¥Ñ�×�©N±I£¥°²°�Ü�±`�*ÑÐ½��5¯V�*°¶ÑÐ³G���*¯I±`�*¤q±I½Ð©G±®£¥°¶°-»M£¥Ý¥£§¿²¡�¢®¯I£§�âÜê¿²Ñö��¿¶½ÐÑö���*¯I±®£*Ü
�*°¶°²£Ì»®¿¶Ñq¢®£§¤q¿¶·r£¥¯+ñ�£,«¸�®¯®±®£�� £§¿²°¶¡�¢®£¥¯®ÚI¢ÔØGÑª¿²Ó{�*°²¿¶Ñq¡�¢®£§¤ýë � ÚM£¥¤ª¿²½Ï£¥¯k� £�»®¿¶Ñ@¿²¯+±®£§¯ù¨!¤ª©r½Ð¿¶°²°¶£,Ù
»M£¥¤q£§¿²¡�¢óÝ§�ó»M£¥Ñq¡�¢I¤q£¥¿¶» £§¯ �®¯®±Vß*©r¤q¢I£¥¤qÝ§�®Ñ �5·r£¥¯<Á ��Â��`�F½ ³G� �*¯®±`�*¤ª±®½Ï©N±®£§°²°-�q¤q£§�q£¥¯óÝ,º�£§¿
�@¤q�®Ú®ÚM£¥¯�ß*©r¯b³NÚ®¿¶¯NÙ|Ã� ÙFø`£¥¤q½Ï¿²©*¯®£¥¯µ�*�I«PÜY±I¿²£ Û £§ÚI� ©r¯I£¥¯õ�®¯®±=±®¿¶£�¿W�`�*¤ªÓ*£*��¬W¿²£ Û £§ÚI� ©{Ù
¯®£§¯Ð¯®£§¢®½Ï£¥¯Ï¯G�I¤��5¯Ï±I£¥¤�£¥°¶£¥Ók� ¤ª©r½��5·r¯®£§�q¿²Ñª¡�¢®£¥¯��®¯®±ÏÑq¡�¢kº��*¡�¢®£§¯3´µ£§¡�¢®Ñq£§°¶º�¿²¤ªÓÔ�®¯®·ý� £¥¿¶°]Ü
±®¿¶£Ï¿¶½l³G� �*¯®±`�*¤ª±®½Ï©N±®£§°²°!�5°²Ñý�®¯k� £§¤qÑq¡�¢I¿²£¥±I°²¿²¡�¢I£3ë!¤qÑª¡�¢®£¥¿¶¯G�I¯®·rÑª«¸©*¤q½Ï£¥¯�£§¿²¯¾�®¯®±µ±I£¥¤qÑª£¥° Ù
»M£¥¯4´µ£§¡�¢®Ñq£§°¶º�¿¶¤qÓÔ�®¯®·ý»M£§� ¤q�*¡�¢k� £,�êº�£¥¤ª±®£¥¯TÜrº�£§Ñªº�£¥·r£§¯�½Ð�*¯Ìßr©r¯�±®£§¤!£¥°¶£¥Ók� ¤ª©rÑq¡�¢kº��*¡�¢®£¥¯
´ù£¥¡�¢®Ñª£¥°¶º�¿¶¤qÓÔ�®¯®·�ÑªÚ®¤q¿¶¡�¢Ô�¥���F¯®Ñª·r£¥Ñq�*½���·r¿¶»I�-£§ÑgÑq£¥¡�¢IÑ Û £§ÚI� ©r¯I£¥¯�Ü`±`�5Ñgë!°²£¥Ók�q¤q©r¯²Ä~äPÅ,Ü®±`�5Ñ
×
Ø*©r¯²ÄH�RÅ��®¯®±�±`�5Ñ ¼ �*�®°²£§ÚI� ©*¯}ÄLÆYÅ��*°¶Ñ�£¥°¶£¥Ók� ¤ª¿²Ñª¡�¢�·r£¥°²�*±®£¥¯I£ ¼ £¥¿²°¶¡�¢®£¥¯�Ñq©�º�¿²£W±®�*Ñ-ë!°²£§ÓrÙ
� ¤ª©r¯®¯®£§�I� ¤ª¿²¯®©[Ä±ÇpÈÉÅ,Ür±`�5Ñ�×�Ør©r¯®¯I£¥�I�q¤q¿²¯I©WÄ¤Ç�Ê|Å!�I¯®±Ð±®�*Ñ ¼ �*�I¯®£¥�I�q¤q¿¶©r¯bÄ¤ÇPË�Å!�*°²Ñ�£§°²£§ÓÔ�q¤q¿¶Ñq¡�¢
¯®£§�I� ¤q�*°²£ ¼ £§¿²°²¡�¢I£¥¯�ÜM±®¿²£��*°²ÑS¨Y�5¤ª� ¯I£¥¤W±®£§¤\·r£§° �*±I£¥¯®£§¯ Û £§ÚI� ©*¯®£¥¯�¿¶¯�Ñq¡�¢kº��*¡�¢®£§¯µ¨!¤q©*Ý¥£¥ÑPÙ
Ñq£§¯ó�*�N«Õ� ¤q£,� £§¯���\�®¡�¢b±®£¥¤[¿W�`�*¤ªÓ*£
·r¿²»I��£§ÑÐÑª£¥¡�¢®Ñ§Ü�±®�*Ñ��NÙ�Ü!¡òÙ��I¯®±D�öÙ¡¿W�`�*¤ªÓ��®¯®±V�*°²Ñ

�r�



�æ� ÌF� Í����J���uÎ�Ï«�*��� �R�*��� ÐJ�ÒÑ
¿²¢I¤q£ý£¥°¶£¥Ók� ¤ª©rÑq¡�¢kº��*¡�¢®£¥¯+¨#�*¤ª�q¯®£¥¤�±`�*Ñ�±NÙ Ü`ÑöÙ��®¯®±�»NÙ¡¿W�`�*¤ªÓ���¬W¿²£W´ù£¥¡�¢®Ñª£¥°¶º�¿¶¤qÓÔ�®¯®·�Ý§º�¿ôÙ
Ñq¡�¢I£¥¯�±®¿²£§Ñq£§¯�ø�£§¤q½Ï¿²©r¯I£¥¯�º�£¥¤ª±®£¥¯4±I�®¤q¡�¢�±®£§¯4\�®Ñö���*�®Ñª¡�¢4ßr©r¯4ø`£§°²±�
Ô�`�*¯k�q£¥¯Ìßr£§¤q½Ï¿¶�ª� £¥°ô�â�
ñ�£§¿M±I£¥¤�Ñª� �*¤qÓ5£¥¯Ð´ù£¥¡�¢IÑq£¥°ôº�¿²¤ªÓG�I¯®·�º�£¥¤q±I£¥¯3½Ð�*ÑqÑª£¥°¶©rÑq£S�@°²�®©r¯I£¥¯Ï�*�®Ñª·r£§� �*�®Ñq¡�¢k�¥ÜN»M£¥¿�±®£§¤
£¥°¶£¥Ók� ¤ª©rÑq¡�¢kº��*¡�¢®£§¯¾±®�*Ñ�½��*ÑªÑq£§°²©rÑª£�¨!¢®©5� ©r¯�Ñq©�º�¿²£ý±`�*Ñ�½Ð�*ÑqÑª¿¶ßr£�÷MÙê�®¯I±�´óÙPñ�©rÑq©r¯T�`\°ôÙ
°²£�·r£¥¯®�*¯®¯k� £§¯+ø�£§°²±�
Ô�`�5¯Ô�q£¥¯�Ñª¿²¯®±+³GÚ®¿²¯NÙ �§ÙPñ�©rÑq©r¯I£¥¯��S�F½<³G���*¯I±`�*¤q±I½Ð©G±®£¥°¶°n���*�®¡�¢k�ý�5» £§¤
�*�®¡�¢
£¥¿¶¯�Ú®Ñq£§�®±®©rÑªÓ5�5° �*¤ª£¥ÑSñ�©rÑq©*¯��*�N«PÜ®±`�*Ñ�ÒS¿¶·r·rÑª» ©rÑª©r¯�·r£¥¯®�*¯®¯k��º�¿²¤q±T�®\°¶°²£@½Ð�*ÑqÑª¿¶ßr£§¯
¼ £¥¿²°¶¡�¢®£¥¯
£¥¤ª¢`�*°ô� £¥¯�¿¶¢®¤q£ï×��5ÑqÑq£ï±®�®¤ª¡�¢�±®¿¶£W´µ£§¡�¢®Ñq£§°¶º�¿¶¤qÓÔ�®¯®·Ð½Ð¿ô�g±®¿²£§Ñq£§½çÒS¿¶·r·rÑq»M©rÑª©r¯��

¬@�*Ñ�ÒS¿¶·r·rÑq»M©rÑª©r¯�¿²Ñª��±®�*Ñ�£¥¿²¯IÝ¥¿²·*£ ¼ £§¿²°²¡�¢I£¥¯�¿²½6³G���*¯I±`�*¤q±I½Ð©G±®£¥°¶°]ÜN±`�*Ñ�»®¿²Ñª¢®£¥¤�¯®¿¶¡�¢k�
£ � ÚM£¥¤ª¿²½Ï£¥¯k� £§°²°n¯`�*¡�¢I·r£§º�¿¶£¥Ñq£§¯�º�£¥¤q±I£¥¯�Ó5©r¯®¯k� £5��×�¿ô��±®£¥½�ñ��*��±®£§ÑS·*¤q©ràr£§¯�ÒS�*±®¤ª©r¯®£¥¯GÙ
»M£¥Ñq¡�¢I°²£¥�I¯®¿²·r£§¤qÑ Û Ò\é Ã �*½ £§�®¤q©*Ú ¹�*¿²Ñª¡�¢®£¥¯ Û �*»M©r¤q�5� ©r¤ª¿²�®½7« ¹�®¤ ¼ £¥¿²°¶¡�¢®£¥¯IÚ®¢kØNÑª¿²Ó�é-ë�ìSíïÜ
»M£¥¿0±®£¥½��5»�±®£§½èÁr�*¢®¤ª£Ì�*Â*ÂkÀ4¨�¤ª©*� ©*¯NÙP¨!¤q©5� ©r¯NÙP³G� ¹©*àr£@» £§¿0£¥¿²¯I£¥¤S³N¡�¢kº�£§¤qÚ®�I¯®Ók� Ñq£§¯®£¥¤ª·r¿²£
ßr©*¯µ�âá�ãSäæå ½ ¹©r·r°¶¿²¡�¢�Ñq£§¿²¯
º�£§¤q±®£§¯�ÜMº�¿¶¤q±
½��5¯
«¸£§Ñª� Ñö� £§°²°²£§¯�Ó ¹©r¯I¯®£¥¯�ÜM©r»
£¥Ñ�±`�*ÑSÒS¿¶·r·rÑöÙ
»M©rÑq©r¯�·r¿²»I�\�®¯®±�º�£¥°¶¡�¢®£Ï×��*ÑªÑq£4£§ÑW¿²½�ø��*°¶°²£ïÑq£¥¿¶¯®£¥¤\ë � ¿¶Ñª�q£¥¯®Ý4¢`�{�â� ¬W£¥¤WíS�*¡�¢kº�£§¿²Ñ@±®£§ÑÒS¿¶·r·rÑª» ©rÑª©r¯®ÑÏ¿²Ñö��£§¿²¯®£§Ñ�±®£§¤3Ò\�5�®ÚI� Ý§¿²£§°²£
Ý§º�£¥¿²£§¤3·r¤ª©ràr£¥¤Ðë � Ú £§¤q¿²½Ï£¥¯k�q£*Üê±®¿²£��*½ Û ÒWé
�*�I«¸·*£¥»`�*�N��º�£¥¤q±I£¥¯�Ñq©r°¶°²£§¯��G¬W¿²£�ÞS¯k� £§¤qÑª�®¡�¢Ô�®¯®·r£§¯�¿²½ ì��*¢®½Ï£¥¯Ð±®£¥¤�ßr©r¤ª°²¿²£§·r£¥¯I±®£¥¯�¬W©*ÓkÙ
� ©*¤ �*¤ª» £§¿¶�S»®¿²°¶±®£¥¯�£¥¿²¯I£¥¯ ¼ £¥¿¶°#±®£§¤,��©r¤ª» £§¤q£§¿¶� �I¯®·r£¥¯�£¥¿²¯I£¥ÑW±®¿¶£¥Ñª£¥¤\»M£¥¿¶±®£¥¯�ë � ÚM£¥¤ª¿²½Ï£¥¯k� £5Ü¯0¹�*½Ï°²¿¶¡�¢�±®£¥Ñ� ¼�Û @³kÙPë � Ú £§¤q¿²½Ï£¥¯k�qÑÉ�æ�

Ó�ÔMÕ�Ö�×HØ±ÙÛÚ�Ø5Ü�ÝÞpß ÔMà ß±á Ù�ÕJà�â ß¤ã�ä Ö ã�å¯åçæ â�Ù ßÉèéÛêYë5ÔMê�ì æ ×HØRâ æ Ù�ê�íPîMÝÞPß¤ï¡ÞPäPá Ü�ÝÞPß ê Ô à ß¤á Ù�ë ã�ß¤ã�æ âPà å Ô Õ�Ö«ê ðPðià ß àñØ Þ × è



· 1¹¸ ?54-9@2 ò

ó 1¹6 ô õ ö ô ÷:ø » ù ¸ 9�;ú?*û 9@/:4 13û
¾ü;)ýüþ:9@/ ÿ 1�� ;)ý / 9¼/�� 9<6-A0 2J9@½ / ?J¾ 9�;
ö ÿ �

¬W£¥¤#í\�5¡�¢Ôº�£¥¿¶Ñ�±®£§Ñ!ÒS¿¶·r·rÑq»M©rÑª©r¯®Ñ1¿²Ñª�#£¥¿¶¯®£¥Ñ#±®£¥¤#Ò\�5�®ÚI� Ý§¿²£§°²£ê±®£¥Ñ� ¼�Û W³ÔÙPë � Ú £§¤q¿¶½Ð£§¯Ô�q£¥Ñ§�¬W¿²£�»®¿²Ñª¢®£¥¤ª¿²·r£�£ � ÚM£¥¤q¿¶½Ð£§¯k� £¥°¶°²£�³G�®¡�¢®£4¯`�*¡�¢+±®£§½ Ò�¿²·r·rÑª» ©*Ñq©r¯�¢®�5�@·r£§Ý¥£¥¿¶·*�âÜ ±`�*à�Ñª£¥¿²¯I£
×��*ÑªÑq£��r�âá�ü�äæå ¹�®»M£¥¤qÑª¡�¢®¤q£§¿¶�q£§��Á �pÂ�� ¼ ¢®£¥©*¤q£§�q¿²Ñª¡�¢®£ ¹ÞS»M£¥¤ª°²£§·r�®¯®·r£§¯ùÝ§�I«¸©r°¶·r£�Ñq©r°¶°¶� £�Ñª£¥¿ôÙ
¯®£�×��*ÑqÑª£�·r°²£§¿²¡�¢®Ý§£¥¿¶�q¿²·��®¯k� £¥¤��3ã\äæåè°²¿²£§·r£¥¯´Á ÃpÂ]Ü#Ñq©�±`�*à�£¥Ñ¥ÜYÑq©*«¸£§¤q¯=£¥Ñ4£ � ¿²Ñª�q¿²£§¤ª�âÜ#�*½Û ÒWé=£¥¤ªÝ¥£¥�I·*��º�¿²¤ª±��kÁ*£g¯®�*¡�¢ÏÒS¿²·*·rÑq½Ð�*ÑqÑª£³���µÑª¿²¯®±Ìß*£¥¤ªÑq¡�¢®¿¶£¥±®£§¯®£W÷T£§¤ª«~�*°¶°²ÑªÚ®¤q©rÝ§£¥ÑªÑq£-±®£§Ñ
ÒS¿¶·r·rÑö� £¥¿¶°²¡�¢®£§¯®ÑYÓÔ¿¶¯®£¥½Ð�5� ¿¶Ñq¡�¢4£§¤q° �5�®»I�â�5ë!¿²¯®¿¶·r£�±I£¥¤�Ý§�®°F¹�*ÑªÑq¿¶·r£¥¯�¨!¤q©*Ý¥£¥ÑªÑq£�Ñq¿¶¯®±Ì»M£¥Ñª©r¯®±®£§¤qÑ
«ò¹�®¤ý±®£§¯µíS�*¡�¢kº�£§¿²Ñï±®£¥Ñ�ÒS¿¶·r·rÑq»M©rÑª©r¯®Ñ@·r£§£¥¿²·*¯®£§�¥Ü�º�£§¿²°!Ñq¿¶£4£¥¿¶¯®£�ÓG°²�*¤q£Ï³G¿²·r¯`�{� �®¤@¿¶½ ¬W£,Ù
� £§Ók� ©r¤-¢I¿²¯k� £§¤q° �5ÑqÑq£§¯����F½ £¥¿¶¯®Ý¥£§°²¯®£§¯�Ñq¿²¯I±�±®¿²£§Ñ-±®¿²£S«¸©r°²·r£§¯®±®£§¯�¨!¤q©rÝ§£¥ÑqÑª£[Á ÃiÂ�ÜNº�©r»M£¥¿��0£¥¿¶¯
ë!°²£§ÓÔ�q¤q©r¯
©G±®£¥¤�×
Ø*©r¯�»M£¥Ý§£¥¿¶¡�¢®¯®£*¦

�r�
	�����« ¹�®¤ �����ï��À*Â4ü�äæåÏ�
�N�
	 � ������� á���� «ò¹�®¤���ÃrÂ¾üïäæå � ����� �i���5!�±®¿¶£�³G¡�¢®¤q£§¿²»kº�£§¿²Ñª£µÜôÜ��������

Ñª©r°²°0�*¯I±®£¥�I�q£¥¯�ÜM±`�*àÏ±`�*Ñ�£¥¿¶¯®£�÷MÙPñ�©rÑª©r¯��*�I«!Ñª£¥¿²¯I£¥¤\×��*ÑqÑª£¥¯®Ñª¡�¢`�*°¶£Ì£¥¤ªÝ¥£¥�I·*�Sº�¿¶¤q±�Ü
º ¹�*¢I¤q£¥¯I±�±`�5ÑS�5¯®±®£¥¤ª£ïßG¿¶¤ª� �I£¥°²° ¿²Ñö�â�

ÃI�
	�� ����� á�� �"!S�#� �0��Ç�«ò¹�®¤����%$ �i���n�
á®�
	�� &'&(!)���*� � �5Ç®�,+nä.-0/�!\�#� �n�1+nä.-0/ï«�¹�I¤ ���%$ó�i���0�
¬W£¥¤�\�I«¸»`�5�=±®£¥ÑÌ ¼�Û W³ÔÙP¬W£,� £¥Ók�q©r¤qÑ§Ü�½Ð¿ô�ï±®£¥½'½��5¯�±`�*Ñ4Ò�¿²·r·*Ñq»M©rÑq©r¯ù¿²¯«$ª£§±®£¥½

±®¿¶£¥Ñq£§¤�¨!¤q©rÝ§£¥ÑqÑª£@º�¿²¤q±3þ®¯®±®£¥¯�Ó ¹©r¯®¯I£¥¯�Ü®¿¶Ñª�g¿¶¯3±®£§¤g\»®»®¿¶°²±®�I¯®·��N�ô�@ÑqÓÔ¿²Ý§Ý¥¿¶£¥¤ª�¥�®ë!¤g»M£¥Ñq¿ô� Ý,�
±®¿¶£�Ñª¡�¢`�*°²£§¯I« ¹©r¤ª½Ð¿¶·r£
�ý¤ª�®¯®±®·*£¥Ñª� �*°¶�¥Ü�±®¿²£�« ¹�®¤ ¼ £§¿²°¶¡�¢®£¥¯®±I£§� £§Ók� ©r¤ª£¥¯ �*¯ó³NÚ £§¿²¡�¢®£§¤q¤ª¿²¯®·r£§¯
Ó*£§¯®¯®Ý§£¥¿²¡�¢I¯®£¥¯®±�¿¶Ñª� Á áiÂ��M�F½@�F¯®¯®£¥¤ª¯�±®£§Ñ�¬W£,� £§ÓÔ�q©r¤qÑêÑq¿ô� Ý§£¥¯Ï�®¯®½Ï¿¶�q�q£¥°¶»`�*¤��®½p±®�*Ñ�³G� ¤q�*¢®°ôÙ
¤q©*¢®¤!±®¤q£§¿ Û �5·r£¥¯Ð³N¿¶°²¿²Ý§¿²�®½ÏÚ®¿ � £§°²Ýr¹�*¢®°²£§¤¥�æ¬W¿¶£¥Ñq£�½Ï£¥ÑªÑq£¥¯3³NÚ®�®¤ªÚ®�®¯®Ók�q£S·r£§° �*±I£¥¯®£§¤ ¼ £¥¿¶°²¡�¢®£§¯¿²¯Ì³G� ¤q�*¢®°¶¤q¿²¡�¢k�q�®¯®·®Üæ±®¿¶£�Ñª©r·r£¥¯®�*¯®¯k� £32{ÙPì�¿²¡�¢k� �I¯®·W½Ï¿¶�#ðrð,�t� �ý£§¯`�*�®¿¶·rÓ*£§¿¶�âÜ�¿¶¯Ìì�¿²¡�¢k� �I¯®·
±®£§Ñ4÷ ØG°²¿¶¯®±®£¥¤ªÑ��I½'±I¿²£�³G� ¤q�*¢®° �5¡�¢®Ñq£5Ü#±®¿¶£ÐÑª©r·r£§¯`�*¯®¯k� £1465`ÙFì�¿¶¡�¢Ô�q�®¯®·�½Ð¿ô���æ�«��� �@£,Ù
¯`�*�I¿²·rÓ5£¥¿¶�¥�n¬W¿²£�¨!¿ � £§°²Ýr¹�*¢®°²£§¤@Ñq¿¶¯®±¾ß*©r¯-~ Û �*·r£§¯�³G¿²°²¿¶Ý¥¿¶�®½ÐÑö� ¤ª£¥¿¶«¸£§¯®Ýk¹�5¢®°²£§¤S�®½ÏÑq¡�¢I°²©rÑªÑq£¥¯TÜ

��Ã



�âá Ì]� Í*���J� �87�Ï:9��F��� �J�5�F�<;±�>=FÍ���� �@?8�����

Myondetektoren Elektromagnetische Kalorimeter

VorwärtskalorimeterSolenoid

Endkappentoroid

Hadronische Kalorimeter
Innerer DetektorFaßtoroid Abschirmung
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Â�ÑlÓEä��âzÑ � ÑI�=0pÐpÔ|ÔlÐ@é á Ó9ÐU$7�ßJÑ á ÐpÖ ( ÖJÐ5ÑlÕ>ÓEÐ?<>Ð5ÑlãEßJÔ|Þ á Ð5ÑeÕWVF�zÖJÐpÖX<>ÐpÑlâzÖcÞ����zÑ|Þ7ãEÓ9æ�ÒÁÔlÓEÖ á éP�ÙÐpÓú�×�×ûØeÙKÚ�ßJÖ á ,�×�×ûØeÙKÚ ÕWV=�>ÖJÐpÖVÐpÑlÕzÓ9ÐÁÓ9Ö á Ð5ÖY�ÙÐpÓ á ÐpÖY!�ÓEä_ßJã9â@Þ7Ó#�>ÖJÐpÖ�Õ>ã9Ð5Ó9æ�Ò�Ô|Ó9Ö á é
Ôlæ�Ò%�>ì�ÐpÑ�ú�×�×N*�ØeÙKÚZ*�ßJÖ á ,#×�×[*�ØeÙKÚQ*&ÕWV=�>ÖJÐpÖ á ßJÑ|æ�Ò�Ð5Ó9Ö´ú�×#×&Åªè á Ó9æ2'@ÐpÔ ( Ó9ÔlÐ5Ö\�Jã9Ð5æ�Ò�ÓEÖ
ÐpÓEÖJÐpÑ�!�ÓEä_ßJã9â@Þ7Ó#�>Ö�é á Ó9Ð á âzÔ4Ð5Ó9ÖJÐ_Õàâzã,â@ß%$ �8( ��Þ���*�,%+HÝ�úU05ßJÑ��ßVæ2'�ÕzÑlÓ�à�é á âzÔ�âzÖ á ÐpÑlÐ[Õàâzã
âzß%$ �8( �bÞ���*FçA+-,@+�ú>é�ßJÖ á $åÐpÔ|ÞlÒJÓ9Ð5ãEÞpé]�4Ó9ÐM<�Ó9ÐpãEÐ^!�Ð3'LßJÖ á �âzÑ|ÞlÐpÓEã9æ�ÒJÐ5Ö×ä�ÓEÞ��"Ð5ã9æ�ÒJÐ5Ñ ( ÖJÐ5ÑlÕ>ÓEÐ
ßJÖ á �"Ð5ã9æ�ÒJÐ5Ö��Qä � ßVã9ÔâzßJÔ á Ðpä _"ã9Ð5æ�Ò�Þ7Ñ|Ð5ÞlÐpÖP+�4¼Ó9Ð ( ÑlÕ>Ð?�JÖJÓ9Ô|ÔlÐ��ÙÐpÓ á ÐpÑÂ�ÑI�>ÕzÑ7âzä�äÐ
Ô|ÞlÓ9ä�ä&Þ7Ð5Ö`�ßA�ÙÐpÑlÐ5Ó9ÖP+ÄÞ0âzæ�Ò á Ðpä �ÙÐpÔ|Þ:�â@Þ7ÓEÕzÞ"�"âzÑpé á âzì á Ó9Ð½þÃÓEÑI'LßJÖJÕ>Ô2âLßJÐpÑ|Ôlæ�ÒJÖJÓ`ÞlÞlÐ á Ð5Ñ
Â�ÑlÓEä��âzÑ � ÑI�=0pÐpÔ|ÔlÐ_Õzã9ÐpÓEæ�Ò~ÔlÓEÖ á é��4ßJÑ á Ð5Ö á Ó9Ð&�ëã9âzÔlÔ|ÐpÖa<>Ð5Ñ|ÞlÐpÓ9ãEßJÖJÕbßJÖ áHá Ó9ÐOb�ßVÔ7â@ÞI05Þ7Ñ|ÐAàÚÐpÑ9*
<>Ð5Ñ|ÞlÐpÓ9ãEßJÖJÕ>Ð5ÖÓEä ÷�âzãEã9Ð"Ð5Ó9ÖJÐ5Ôc,�×�×[*�Ø_ÙKÚQ*&ÕWV=�>ÖJÔNÞ7Ñ7â@ÒJã9Ô5é á ÐpÑ�âzß%$�ÐpÓEÖJÐpÖ-ú�×0ìRè ãèâ@ÖJÕ>ÐpÖ ( Ód*
ÔlÐ5Ö�â=�JÔC�>ÑI�ÙÐpÑ ÞlÑlÓºàÚÞpé[<zÐpÑlÕzã9Ó9æ�ÒVÐpÖ�é@ßJÖ á âzßJæ�Ò�ÒJÓEÐpÑ ÔNÞ7ÓEää&ÞlÐpÖ á Ó9Ð"¿ �zÑlÒJÐ5ÑlÔ7â@Õ>ÐpÖ á Ð5Ñe�ÚÐ5Ó á Ð5Ö
Â�ÑI�>ÕzÑ7âzä�äÐ �ßA�ÙÐpÑlÐ5Ó9ÖP+ ( ÔdÓEÔ|Þ á âzäÓ`ÞsÕ>Ð5ÑlÐ5æ�ÒLÞC$åÐpÑNÞ7Ó9Õ@Þ<éJÖLßJÑdÓEäõÖ/âzÒJä�ÐpÖ á Ð5Ñ �)( ��Þ/��*�ç�*
!�ÓEä_ßJãèâCÞ7Ó&�zÖJÐpÖf$D�zÑ|Þg05ß%$vâzÒJÑ|ÐpÖP+

¤f¥2h i5jlk5m nÌ·Ko_·�§»µ�ª�°~¨)ª�½
¹&«�¨)¶ ®<± §»¨)ª�«�¬p¨)®p¯"° ± ®5²�p~¨¼¶
nË¨)½�²�½�²�ª�¹_°H¬<± ¨¼½ ½eqH¶~«�¨)¶

þÃÓ9ÑëÔNÞ7ÐpÒVÐpÖr'LßJÑI0^<F�>Ñ á Ð5ä�b�ÓEÐpã�ßJÖVÔlÐpÑ|ÐpÑs��ÖJÔ|ÞlÑlÐ5ÖJÕ>ßJÖJÕzÐpÖ�é á Ðpä ¿�Ð5ÑlÕ>ãEÐpÓ9æ�Ò á ÐpÑÏ��ÐpÔ|Þ�*
Ô|ÞlÑ7âzÒVã9ä�ÐpÔlÔ|ßJÖJÕ4ä�ÓEÞ-ÓEÒJÑlÐ5ÑÂÕt�>ÖcÞ7Ð7*NçsâzÑ|ã&��*r¿ �>ÑlÒVÐpÑlÔlâzÕ>Ð�+XþÃÓ9Ðu�ÙÐpÑ|ÐpÓEÞlÔ-Ó9Ö á Ð5äv<F�zÑ7âzÖJÕzÐpÕcâzÖ;*
Õ>Ð5Öw�Q�JÔ|æ�ÒJÖJÓEÞ|Þ�ÐpÑ|ã��âzßVÞlÐpÑNÞe�4ßJÑ á Ðzé=��ÐpÑ á ÐpÖO�4Ó9Ñe�ÙÐpÓ á ÐpÖ�¿ �>Ñ|ÒJÐpÑ|Ô7âzÕzÐpÖ�âzßJÔ|Ôlæ�ÒJãEÓ9Ðpìzã9Ó9æ�Ò_âzß%$
á âzÔ4Â�â='zÐ�Þ&é`é �)( ��Þ/��*�çA+B,%+ºú/.w0pßVÑ=�ßJæ2'LÕ>Ñ|ÐpÓ#$åÐ5ÖP+K�0ãEÔsÐpÑ|Ô|Þ7Ð5ÔG��ÐpÑ á ÐpÖx�4Ó9Ñ á Ó9Ð0¿ �>Ñ|ÒJÐpÑ|Ô7âzÕzÐpÖ
âzãEã9ÐpÓEÖJÐE�ÙÐ5ÞlÑ7âzæ�ÒcÞ7Ð5Ö�é�ÐpÒJÐG�4Ó9Ñ�ÔlÓEÐ á ÐpÖ$Ð7L � Ð5ÑlÓ9ä�ÐpÖcÞlÐpã9ãEÐpÖ ( ÑlÕ>Ð?�JÖJÓ9Ô|ÔlÐ5Ö�Õ>ÐpÕzÐpÖ6�ßA�ÙÐpÑ|Ô|ÞlÐpã9ãEÐpÖP+

b�ß%<F�zÑ�ÔlÐpÓ
ß|Ð á ��æ�Ò^<zÐpÑlä�ÐpÑC'cÞ<é á âzìëâ@ßJæ�ÒÓEÖ á ÐpÑêÕW�>ÖcÞ7ÐM*TçsâzÑlã#��*�Ö4Ðpæ�ÒVÖ�ßVÖJÕ á Ó9Ðy4)â@ÞlÐpÖ�é
�ÙÐpÓ á Ð5ÖJÐpÖ á Ó9ÐÍÕWV=�>ÖJÐpÖ á ßJÑlæ�ÒÐpÓEÖJÐpÖ^�Q�JÔC�>ÑI�ÙÐpÑ <F�zÑ á ÐpÑ��Ïâ@ää�ÐpÑ
¡JÓ9ÐpÕzÐpÖ�écä�ÓEÞ�ÔC�>ã9æ�ÒVÐpÖ
4)â@ÞlÐpÖz<>ÐpÑ|Õ>ã9ÓEæ�ÒJÐpÖ{�"Ð5Ñ á Ð5Ö�éc�ÚÐ5Ó á ÐpÖJÐ5Ö á ÓEÐËÕxVF�>ÖJÐ5Ö ßJÖJÕzÐpÒJÓEÖ á ÐpÑNÞ�â@ß%$ á ÓEÐ£�Ïâ@ää�ÐpÑ
0pßVãèâzß%$åÐ5Ö�éLßJÖ á 0?�"âzÑ�ÕzÐpÖ�âzßVÔI�U�4ÓEÐ1�ÚÐ5Ó á ÐpÖ$Ð7L � Ð5ÑlÓ9ä�ÐpÖcÞlÐpã9ãEÐpÖ|4)â@Þ7Ð5ÖP+\4)â á ßVÑlæ�Òf�ÙÐpÑ��ßJæ2'F*
ÔlÓEæ�ÒcÞ7Ó9Õ@Þ�ä$âzÖ�é á âzìÏä$â@Ö�ÓEä ãEÐ5Þg0�Þ7Ð5ÑlÐpÖr÷�âzã9ã�Ð3�ÙÐpÖJÔC�wb�ßJÔlâ@Þg0�Þ7ÑlÐ]à�Ð5Ñ�ÓEÖ á ÐpÑ¹ÕWV=�>ÖA'Câzä�äÐ5Ñ
<F�zÑ2ü�Ö á Ð5Þ<é@�"Ð5Ó9ã á Ó9Ð0ÕWV=�>ÖJÐ5Ö�â��bßJÖ á âzÖ ( ã9Ð?'cÞ7ÑI�zÖJÐpÖfâzßVÔ á ÐpÖ¾Ö1�>ÒJÑ��U�âzÖ á Ð5ÖbÔlæ�ÒJã9âzÕ>ÐpÖ�é
��Ðpã9æ�ÒVÐ)��ÐpÓ`Þ7ÐpÑ|ÐeÖG�>ÒVÑlÐ)Þ7Ñ|ÐAàÚÐpÖ�é á ÓEÐ)ÖJÓ9æ�ÒcÞ�âzß%$ á Ð5ÑbÕxVF�>ÖJÔ � ßJÑ�ã9Ó9Ð5Õ>ÐpÖ}+

þÃÓ9Ñy$vâzÖJÕzÐpÖàÖLßJÖ�äÓ`Þ á ÐpÑ/¿ �>ÑlÒVÐpÑlÔlâzÕ>Ð á ÐpÑ��)ãèâzÔ|ÔlÐ5ÖJÒ��âzß+üJÕF'zÐ5ÓEÞ7Ð5ÖHâzÖ�é á Ó9ÐÏä$âzÖ á Ð5Ñ
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b�ßJÔlâ@Þg0�Þ7ÑlÐ]à�Ð5ÑlÖÁÓ9äÛ÷�âzãEã9Ð8<F�>Ö
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�@� 3���8E8��0ACB&�2¯�FA�dSZ]L]L^XR5kg:¢XSZ]�acS�R�WXgXR|hcS�RT^XSZKTM<^XOQSZ]f°�MXILjESZ]@OQRTS7UJS�RTWXS�RTOQSZY\[\I�]c^XSZ]��ú�×#×¨ØeÙKÚ£�WVF�zÖJÐpÖJÐ5ÑlÕ>ÓEÐ_�Ð á ÓEÖ�ßVÖJÕ ¤ÏÓ9Ö¾Ö1�>ÒJÑ|ÐpÖ ��úF+.é,âzÕ>Ð Ý;+ùé�â@Õ>Ð ,%+.é,âzÕzÐ úF+.é,âzÕ>Ð Ý;+ùé�â@Õ>Ð ,%+.é,âzÕzÐú�×'ìRè ÷�Ð ó�éYÝF�0×VéB, óVé�×a�0×Vé-, ëVé�Üa�e×�é-, ú>é�Ü#ç�óa�0×Vé�×�×�Ü úzéHÜcÜz�F�e×�éH×�×#Ü ú>éÝ�#×�ëF�e×Vé�×�×�ÜÝ#×'ìRè ÷�Ð ó�éH×a�0×VéB, ëVé�óa�0×Vé-, ëVéÝ�F�e×�é-, Ý�é�×�×�ÝF�0×Vé�×�×cÜ Ý�éH×�Ü
ç\�e×�éH×�×>Ü ú>é�ë�ÜF,F�e×Vé�×�×�ÜÝ#×'ìRè���ã ë�éHÜa�0×VéB, ëVéPç\�0×Vé-, Ü�é�óa�e×�é-, ú>éPç1ú�ç\�0×Vé�×�×�Ü úzé-,�ó>ÜF�e×�éH×�×#Ü ú>éHÝ=,c�=�e×Vé�×�×c�

,�×#×¨ØeÙKÚ£�WVF�zÖJÐpÖJÐ5ÑlÕ>ÓEÐ_�Ð á ÓEÖ�ßVÖJÕ ¤ÏÓ9Ö¾Ö1�>ÒJÑ|ÐpÖ ��úF+.é,âzÕ>Ð Ý;+ùé�â@Õ>Ð ,%+.é,âzÕzÐ úF+.é,âzÕ>Ð Ý;+ùé�â@Õ>Ð ,%+.é,âzÕzÐ
�'ì]èö÷�Ð ë�éHóa�0×VéB, ëVé�óa�0×Vé-, ëVé�Üa�e×�é-, ú>é�Ü�ë�×a�0×Vé�×�×�Ü úzé�Ü#×�ÝF�e×�éH×�×#Ü ú>éÝ�
çL�=�e×Vé�×�×�Üú�×'ìRè ÷�Ð ó�éYÝF�0×VéB, óVéºúN�0×Vé-, ëVé�Üa�e×�é-, ú>é�ó+úiÜF�0×Vé�×�×cÜ úzéHócÜ±úN�e×�éH×�×>Ü ú>éÝÜ#ó#ça�e×Vé�×�×�ÜÝ#×'ìRè ÷�Ð ó�éH×a�0×VéB, ëVé�óa�0×Vé-, ëVéÝ�F�e×�é-, Ý�é�×�Ý=,a�0×Vé�×�×cÜ Ý�éH×�Ü�ÝF�e×�éH×�×>Ü ú>é�ë�Ü�Ý=�e×Vé�×�×�Ü
,�×'ìRè ÷�Ð ó�é-,a�0×VéHÝ óVéºúN�0×VéYÝ ëVéÝÜF�e×�é-, ú>é�ó�ó�ÝF�0×Vé�×�×�Ü Ý�éH×c�
Üa�e×�éH×�×>Ü ú>é�ë#çLÜ=�e×Vé�×�×�Üú�×'ìRè���ã ë�é�ÜF�0×VéB, ëVéPç\�0×Vé-, Ü�é�óa�e×�é-, ú>éB,+ú�óa�0×Vé�×�×c� úzé-,+úXç\�e×�éH×�×#Ü ú>éºúiÜ#ëF�e×Vé�×�×c�Ý#×'ìRè���ã ë�é��F�0×VéB, ëVéPç\�0×Vé-, Ü�é�óa�e×�é-, ú>éPç�ë�Üa�0×Vé�×�×�Ü úzé��#×=,a�e×�éH×�×#Ü ú>éB,+úi�=�e×Vé�×�×c�
,�×'ìRè���ã ë�é�ÜF�0×VéB, ëVé�Üa�0×Vé-, ëVéºúN�e×�é-, ú>é�Ü�×c�F�0×Vé�×�×�Ü úzé��#ó#ëa�e×�éH×�×#Ü ú>éPç1úi�=�e×Vé�×�×c�
�@� 3���8E8��0ACB&�N±iFV��]LPZMXhL[�acS�RdG�ILKTM<OQP�OQRTS7UJS�RdY\]aLSZ]�WXgXRNhLS�RT^XSZKTM<^XOQSZ]x²�Y\]cP�SZ[xOQRTS7UJS�RTWXS�RTOQSZY`[\IL]c^XSZ]

�JSZY�³�nXn�´yµ3¶ I�]La�m<nXn�´yµ3¶ ��� gi]cSZ]LS�RT^iYxSX�( ÖVÐpÑlÕzÓ9Ð _"Ð á Ó9ÖJÕzßJÖJÕ ��ú=+.é,âzÕ>Ð Ý@+.é,âzÕzÐ ,%+.é,âzÕ>Ðú�×�×'Ø_ÙKÚ ú�×¨ìRè ÷�Ð ×Vé��
ë�×a�0×VéH×#×�Ü ×VéHÝ#ë#ça�e×Vé�×�×c� ×VéB,�Ý#×a�0×Vé�×�×�Üú�×�×'Ø_ÙKÚ Ý
×¨ìRè ÷�Ð ×Vé��#Ý#×a�0×VéH×#×#ç ×VéB,�×�ÜF�e×Vé�×�×F, ×VéB,cÜ#×a�0×Vé�×�×#çú�×�×'Ø_ÙKÚ Ý#×'ì]è¥�0ã ×VéHÜ#Ü�ëa�0×VéH×#×cÜ ×VéHÝ
ç�×F�e×Vé�×�×c� ×VéB,F,�ÝF�0×Vé�×�×�Ü
,#×�×'Ø_ÙKÚ �/ìRè ÷�Ðzé ×VéHÜ
çLÜF�0×VéH×#×�ó ×VéHÝ>Ü#×F�e×Vé�×�×�Ü ×VéB,F,c�F�0×Vé�×�×�ë
,#×�×'Ø_ÙKÚ ú�×¨ìRè ÷�Ð ×Vé��z�#ëa�0×VéH×#×�Ü ×VéHÝ>Ü�ú:�e×Vé�×�×#ç ×VéB,c�
ç\�0×Vé�×�×c�
,#×�×'Ø_ÙKÚ Ý
×¨ìRè ÷�Ð ×Vé��#Ý�úN�0×VéH×#×#ç ×VéB,�×�ëF�e×Vé�×�×F, ×VéB,�óF,a�0×Vé�×�×#ç
,#×�×'Ø_ÙKÚ ,#×¨ìRè ÷�Ð ×Vé�ç�ë�×a�0×VéH×#×F, ×VéB,F,�×F�e×Vé�×�×F, ×VéPç�×c�F�0×Vé�×�×F,
,#×�×'Ø_ÙKÚ ú�×'ì]è¥�0ã ×Vé�Ü#Ý�ÝF�0×VéH×#×�ó ×VéHÝ#×c�=�e×Vé�×�×�Ü ×VéB,F,#ç\�0×Vé�×�×�ë
,#×�×'Ø_ÙKÚ Ý#×'ì]è¥�0ã ×VéHÜ>Ü=,a�0×VéH×#×cÜ ×VéHÝ
çLÜ=�e×Vé�×�×c� ×VéB,�Ý#óa�0×Vé�×�×�Ü
,#×�×'Ø_ÙKÚ ,�×'ì]è¥�0ã ×VéHÜ>�>ÜF�0×VéH×#×�Ü ×VéHÝ#Üc�=�e×Vé�×�×#ç ×VéB,�Ý=,a�0×Vé�×�×c�

á ÓEÐeþÍâzÒJÑ|Ôlæ�ÒJÐ5Ó9ÖJãEÓ9æ�ÒA'@ÐpÓEÞG$7�ßJÑ ( ÑlÐpÓEÕ>ÖJÓEÔlÔlÐÏä�ÓEÞ�ä0âzß@$åÐpÖcÞ7Ñ|ÐAàÚÐpÑlÖ~âzã9Ô/ÐpÓEÖA0pÓEÕ>ÐpÖ>b�ßJÔ7âCÞg05ÞlÑlÐM$·*
$åÐpÑ|Ö$ßJä»Ð�Þ��sâ�,�×�ô®�ßA�ÙÐpÑ|Ôlæ�Ò��â@ÞI05Þ��4Ó9Ñ á é\�U�â@ÒJÑlÐ5Ö á$á ÓEÐÍþÍâzÒJÑ|Ôlæ�ÒJÐ5Ó9ÖJãEÓ9æ�ÒA'@ÐpÓ`Þ"Ð5Ó9ÖJÐ5Ô ( ÑlÐ5Ó9Õ�*
ÖJÓEÔlÔlÐ5Ôpé á ÐpÔlÔ|ÐpÖ>b�ßJÔ7âCÞg05ÞlÑlÐ]à�Ð5Ñdâzã9ãEÐpÔlâzä&Þ ( ÓEÖA0pÐ5ãEÞlÑlÐAàÚÐpÑ"ÔlÓ9Ö á éVÑ|Ó9æ�ÒcÞ7ÓEÕU<F�zÑlÒJÐ5ÑlÕ>Ð5Ô7âzÕzÞy�4ÓEÑ á +



ç�Ü � .0���p����1�������! #/.����������)�d'f� � �����d��'f���)! #����d�d�0���

10 20 10 2010 2030 30 30
Absorberlänge /cm

1,4
1,2

1

2

1 1

1,2
100 GeV, Al

V

10 20 10 2010 2030 30 30
Absorberlänge /cm

V

1

1,3
1,2
1,1

0,9

300 GeV, Fe

1,1

0,9
0,8

1
1,3
1,2
1,1

1

10 20 10 2010 2030 30 30
Absorberlänge /cm

1,2
1

0,8
0,6

1,4

1,2

1
300 GeV, Al

V

1

1,2

10 20 10 2010 2030 30 30
Absorberlänge /cm

1,2
1,1

1
1

0,6

1,4 1,6
1,4
1,2

1
100 GeV, Fe

V

1−σΑ Α ηΑε

243537698�:<;>=@?&ACB&¸iF�t-S�RNhÙkMX[\OT]LY\KU¶ acS�RðWXgXRNhcS�RT^XSZKNM<^XOQSZ]ÍI�]LaÁacS�RðSg¹=ºJS�RNY w SZ]COQSZ[\[ �JS�gX��MX{|hCOQS�OQSZ]�4[\MXKNKQSZ]LhÙkMXIa��^XyXSZYxOQSZ]Áj|kIcRða�YxS�SZY\]LP�SZ[\]cSZ]Át-S�R|KTIL{Nh�KQ�JSZaLY\]c^iIL]L^XSZ]�� k» �JS�R_aLYxS²,RN^XS���]LY\KTKTS"acS�R � SZKTKNIL]c^XSZ] w Y\O aLS�R+hcgihcSZ]�IL]�a�]LYxSZacRNY\^XSZ]&usY\KTy@RNY w Y\]LM<OQgXRQoKT{|hC}
SZ[\[xSd}+ILRNacSdM<RNYxOTh w S�OTY\KT{Nh�^XS w YxOQOQSZ[xO��

!�æ�Òa�4Ó9Ð5ÑlÓEÕ>ÐpÑ�Ó9Ô|Þ á Ó9Ðhé,âzÕ>Ð��ÙÐpÓú�×�×�Ø_ÙKÚl�xVF�>ÖJÐ5ÖJÐpÑ|Õ>Ó9Ð�0pßw�ÙÐ?��ÐpÑ|ÞlÐpÖP+ab]�sâzÑ��ßA�ÙÐpÑlÔ|æ�Ò��â@ÞI05Þ
âzßJæ�ÒÒJÓ9Ð5Ñ á Ó9Ð��t�>ÖcÞlÐM*Nçsâ@Ñlã&�[*�!�ÓEä_ßJãèâCÞ7Ó&�zÖ á ÓEÐ�ä �âzß+ü�Õ='zÐpÓ`Þ�<=�>Ö ( Ñ|ÐpÓ9ÕzÖJÓ9Ô|ÔlÐpÖ�ä�ÓEÞ�b�ßJÔlâ@Þg07*
Þ7Ñ|ÐAàÚÐpÑ|ÖÍßJä´Ð�Þ��sâ´Ý
×�ô�é á ��æ�Ò á Ó9ÐO�ÙÐ3�F�Jâzæ�ÒcÞ7Ð5ÞlÐpÖÇ¿�Ð5ÑlÒ �âzã`Þ7ÖJÓEÔlÔ|Ð�Ô|Ó9Ö á ßJä¼��ÐpÖJÓEÕ>ÐpÑðâzã9Ô
á Ñ|ÐpÓZ!LÞ�âzÖ á âzÑ á â��\��ÐpÓEæ�ÒLßJÖJÕ>Ð5ÖR<=�>ä � á Ð<âzãd�"Ð5Ñ|Þ´ú~Ð5ÖcÞI$åÐpÑ|ÖcÞ/+y4¼Ð5Ñ"!�æ�ÒJãEßJìJé á Ó9Ð��t�>ÖcÞ7Ð7*
çsâzÑ|ã&��*9!�Ó9ä_ßVãèâ@ÞlÓ&�>Ö{']��>ÖJÖJÐ á ÓEÐ~��Ð5Ô|ÞlÔ|Þ7ÑlâzÒJãEÐpÑlÕzÐ3�JÖJÓEÔlÔ|Ð×ÖJÓEæ�ÒcÞ�ÒVÓ9ÖJÑ|ÐpÓ9æ�ÒVÐpÖ á ÑlÐ � ÑI� á ßA05Ó9Ð7*
ÑlÐ5Ö�é�ÐpÑ|Ôlæ�ÒJÐ5Ó9ÖcÞ á Ð5ÔlÒ�â@ã&�x<F�>Ñ|Ôlæ�ÒJÖJÐ5ã9ã¬+]4)â¨ÚS�ßA�ÙÐpÑ á Ó9ÐpÔ1$7�ßJÑ4Õ>Ñ/��>ì>ÐpÑ|Ð8�Q�JÔC�>ÑI�ÙÐpÑ|ã��âzÖJÕzÐpÖ>�ÙÐpÓ
,�×�×bØ_ÙKÚ ÖJâzÒJÐ305ß-úsÓ9ÔNÞ<éCÒ��âzãEÞ á ÐpÑ�¿�ÐpÑC$vâ@ÔlÔlÐ5Ñ�ÐpÔ6$2�ßVÑ âzÖJÕzÐpä�ÐpÔlÔ|ÐpÖJÐ5Ñpé á ÓEÐ"ä�ÓEÞ|Þ7ã9Ð5ÑlÐ � ÐpÖ�âzß;*
Ó9Õ='zÐpÓ`ÞëâzÖA05ßJÕ>Ð?�ÚÐ5Ö�é,äÓ`Þ á Ð5Ñ á Ó9Ð^!�ÓEä_ßJãèâCÞ7Ó&�zÖ á ÓEÐ_ÐML � ÐpÑlÓEäÐ5ÖcÞ7ÐpãEã9Ð5Ö�4)âCÞ7ÐpÖ
�ÙÐpÔ|æ�ÒJÑlÐ5Ó&�VÞ3+
!�ÓEÐ>�ÙÐ5Þ7Ñ/�âzÕzÞpé8�ß%�ÚÐ5Ñ��ÚÐ5Ó á Ð ( ÖJÐpÑ|Õ>Ó9Ð5Ö ßJÖcÞ7Ð5Ñ"_"ÐpÑ��ßJæ2'LÔlÓEæ�ÒLÞlÓ9Õ>ßVÖJÕ á ÐpÑá÷�Ð5ÒJã9Ð5ÑÕzÐpä�ÓEÞlÞlÐpã`Þ<é
Ü�ôîÓ9ä ÷�âzãEã9Ð á ÐpÑ�þÍâzÒJÑ|Ôlæ�ÒJÐ5Ó9ÖJãEÓ9æ�ÒA'@ÐpÓEÞÏÐ5Ó9ÖJÐ5Ô ( Ñ|ÐpÓEÕ>ÖJÓ9Ô|ÔlÐ5ÔÏä�ÓEÞZb�ßJÔ7âCÞg05ÞlÑlÐ]à�Ð5ÑlÖ�é�Ü�ô Ó9ä÷�âzã9ãEÐ á ÐpÑêþÇâ@ÒJÑlÔ|æ�ÒJÐpÓEÖJã9ÓEæ�ÒA'zÐ5ÓEÞsÐ5Ó9ÖJÐ5Ô ( ÑlÐ5Ó9Õ>ÖVÓ9ÔlÔ|ÐpÔ5é á Ð5ÔlÔ|ÐpÖtb�ßJÔ7âCÞg05ÞlÑlÐ]à�Ð5ÑsâzßJÔ|Ôlæ�ÒJãEÓ9Ð5ì>ã9ÓEæ�Ò
( Ó9ÖA05Ðpã`Þ7ÑlÐ]à�Ð5Ñ¼ÔlÓEÖ á éÚßJÖ á úKÝ�ô�$7�ßJÑ á ÓEÐ[þÍâzÒJÑlÔ|æ�ÒJÐpÓEÖJã9ÓEæ�ÒA'zÐ5ÓEÞ)Ð5Ó9ÖJÐ5Ô ( ÑlÐpÓEÕ>ÖJÓEÔlÔlÐ5Ôpé á âzÔëâzã9Ô
b�ßJÔlâ@Þg0�Þ7ÑlÐ]à�Ð5Ñ4Ö�ßVÑ�ä�âzß%$åÐ5ÖLÞlÑlÐ]à�Ð5Ñ�Ð5ÖLÞlÒ��âzã`Þ/+

!�ÐpÒVÐpÖ��4Ó9Ñ�ßJÖJÔ á Ó9Ðf¿�ÐpÑ|Ò��âzãEÞlÖJÓ9Ô|ÔlÐËÚ½$2�ßJÑ á Ó9ÐW�0Ö%0<âzÒJã�âzãEã9ÐpÑ|b�ßJÔlâ@Þg0�Þ7Ñ|ÐAàÚÐpÑ�ÓEÖ á Ð5Ñ
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243537698�:<;>=@?&ACB&�[¾XF)t-S�RNh kMX[xOT]LY`KÙacS�RÚWXgXRNhcS�RT^XSZKTM<^XOQSZ]ÏqsSZKTM w OQPZI�KTM<OQP�OQRTS7UJS�RTPZMXhL[cIL]La/acS�RÚ^XS w SZK oKQSZ]LSZ]�¿LIL]@OQS�RTOQSZY\[xO�]LMX{|h�e+gihcRN[\M<^XSZ]�I�]La&t-S�RNKTIL{|hLKQ�JSZaLY\]c^iI�]c^c�

�Q�%�JÓ9ã á ßJÖJÕW,%+ºú:À£âzÖPÁ��àâzÖJæ�ÒVÐ¨þ×ÐpÑNÞ7ÐO�"Ð5Ó9æ�ÒJÐ5ÖT<F�>äÂ!@�zã9ã#��ÐpÑNÞ'úÔNÞ �âzÑC'zÐ5Ñ_â=��é,â@ã9Ôëä$â@Ö
ÐpÔfÖ�â@æ�Ò ÓEÒJÑlÐ5ä ÷�ÐpÒJãEÐpÑ�Ð5ÑC�"âzÑ|ÞlÐpÖR�O�ßJÑ á Ð�+14¼Ó9Ð��ÙÐ3�=��âzæ�ÒcÞ7Ð�Þ7ÐT!�æ�Òa�sâzÖ%'�ßVÖJÕ Ò��âzã`ÞbÔlÓEæ�Ò
âzãEã9ÐpÑ á Ó9ÖVÕ>Ô$ä�ÓEÞbÜ�ô ÓEä ��Ó`ÞlÞ7Ð5ã0ÓEÖ á ÐpÑbÐpÑ|Ô|ÞlÐpÖYÃG�>ÒVÑlãèâ@Õ>Ðzé�ú�úKô ÓEÖ á ÐpÑ"0M�"Ð5ÓEÞlÐpÖ ßJÖ á
�4Ó9Ð á ÐpÑ|ßJäîÜ�ô*Ó9Ö á ÐpÑ á Ñ|ÓEÞ|Þ7ÐpÖfÓEÖ � ÑlÐ5ÖA0pÐ5ÖP+

( Ó9ÖJÐ �âzÒJÖJãEÓ9æ�ÒJÐ��Z�>ÖJÔNÞ7ÐpãEãèâ@ÞlÓ&�>ÖO�ÙÐpÓ á Ð5Ö$¿�ÐpÑ|Ò �âzãEÞlÖJÓ9Ô|ÔlÐ5Ö á ÐpÑ¹ä0â@ß%$åÐpÖcÞ7Ñ|Ð?ÄÚÐpÑC0<âzÒJãEÐpÖP+@�QÖ
á Ð5Ñ ÐpÑ|Ô|Þ7Ð5Ö'é,âzÕ>Ð���ÐpÓEæ�ÒcÞ á âzÔ
¿�Ð5ÑlÒ �âzã`Þ7ÖJÓEÔeÅ�<F�>Ö7úsÓEä¡��ÓEÞ|Þ7Ð5ã�ßJä ��ô â=��é@Ó9Ö á ÐpÑe0M�"Ð5ÓEÞlÐpÖ
ßJä©��ô(ßVÖ á�á ÐpÑ á ÑlÓEÞ|Þ7Ð5Ö_ßJä�ç�ô"+F�àâzÖw<>Ð5ÑlÕ>ãEÐpÓEæ�ÒJÐsÒJÓEÐpÑI05ß á Ó9Ð��Q�A�JÓEã á ßVÖJÕZ,%+ºú�úF+ � Ñ/��>ì>ÐpÑ
Ó9ÔNÞ á ÓEÐsä�ÓEÞlÞlã9Ð5ÑlÐ �Q�a��ÐpÓ9æ�ÒLßJÖVÕ á Ð5Ô ¿�ÐpÑ|Ò��âzãEÞlÖJÓ9Ô|ÔlÐ5Ô á ÐpÑ�<F�>Ñ|ÒJÐpÑ|Õ>ÐpÔlâzÕzÞ7Ð5ÖßVÖ á Õ>Ðpä�ÐpÔ|ÔlÐ5ÖJÐpÖ
( Ó9ÖA05Ðpã`Þ7ÑlÐMÄ�Ð5ÑI0pâzÒJã9Ð5Ö�éó�ôîÓEÖ á Ð5Ñ¼ÐpÑ|Ô|ÞlÐpÖ�é�ó�ôÛÓEÖ á Ð5Ñ�0?��ÐpÓ`Þ7ÐpÖHßVÖ á ú�ç�ô Ó9Ö á ÐpÑ á ÑlÓ`ÞlÞ7Ð5Ö
Ã1�>ÒJÑlã9âzÕ>Ð�+þÍÐ5ÖJÖØäâzÖ×Ô|Ó9æ�ÒÇÖLßJÖ á ÐpÖÇ¿�Ð5ÑlÕ>ãEÐpÓ9æ�ÒÍâzã9ãEÐpÑ)��Ð5ì>Õ>Ñ ��>ì>ÐpÖ�é á + ÒP+ á ÐpÑ&�)ãèâzÔ|ÔlÐpÖVÒ �âzß+ü�Õ[*
'zÐ5ÓEÞlÐpÖ ßJÖ á á ÐpÑÐpÓEÖA0pÐ5ã9ÖJÐ5Ö�b�ßJÔ7âCÞg05ÞlÑlÐMÄ�Ð5ÑC<>Ð5Ñ|ÞlÐpÓ9ãEßJÖJÕ>Ð5Ö�<F�>Ñ|�0ßJÕzÐpÖÆ$2�ßJÒVÑ|Þ<é+ä_ßJì×ä$â@Ö
ÐpÓEÖJÕ>Ð5Ô|Þ7Ð5ÒJÐpÖ�é á âzì á Ó9Ð�¿ �zÑlÒJÐ5ÑlÔ7â@Õ>ÐbÖJÓ9æ�ÒcÞO<F�zã9ã&'��>ä�äÐ5ÖÇÓ9ÔNÞ/+e4)â�0pßËÔlÓEÖ á Ó9äï¿�Ð5ÑlÕ>ãEÐpÓEæ�Ò
0pß á Ð5ÖÁÔ|Þ�âCÞ7Ó9ÔNÞ7ÓEÔlæ�ÒJÐ5ÖÔ÷�Ð5ÒJã9Ð5ÑlÖ á Ð5Ñ)��Ðpì � ßJÖA'cÞ7Ð á ÓEÐs�ÙÐ3�F��â@æ�ÒLÞlÐ5ÞlÐpÖX�Q�a�"Ð5Ó9æ�ÒLßJÖJÕzÐpÖX0pß
á Ð5ßVÞ7ãEÓ9æ�ÒP+�é-ÐpÓ á ÐpÑ�ÓEÔ|Þc'zÐ5Ó9Öf'Lã9âzÑlÐ5Ô��£ßJÔ|ÞlÐpÑ"ÓEÖ á ÐpÖ|�Q�a�"Ð5Ó9æ�ÒLßJÖJÕzÐpÖ á Ð5Ñ+¿ �>Ñ|ÒJÐpÑ|Ô7âzÕzÐpÖ|<=�>Ö
á Ð5Ör��Ð5ì=�"Ð5Ñ|ÞlÐpÖÇ05ßÍÐpÑC'zÐ5ÖJÖJÐpÖ�é~��ÐpãEæ�ÒJÐpÔ á âzÑ7â@ß%$sÒJÓEÖ á Ð5ßVÞ7Ð5ÖT']��>ÖJÖcÞ7Ð@é����>Ñ|Ó9Ö á Ó9Ð�¢/ÑlÔ7âN*
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243537698�:<;>=@?&ACB&�N�iF�t-S�RNhÚkMX[xOT]LY\KðacS�RðWXgXR|hcS�RT^XSZKTM<^XOQSZ]z°"MXIcj9SZ]COQRNS7UVS�RTPZMXh�[xSZ]ÇIL]LaêaLS�Rð^XS w SZKNKQS7o]cSZ]K¿LIL]COQS�RNOQSZY\[xO�]LMX{|h�e�gihLRN[\M<^XSZ]�IL]La_t-S�R|KTIL{Nh�KQ�JSZaLY\]c^iIL]L^c�

æ�ÒJÐ á Ð5Ñ)ßJÖa<F�>ãEã&'=�zää�ÐpÖJÐ5Ö�!�Ó9ä_ßVãèâ@ÞlÓ&�>Ö£ã9ÓEÐpÕzÞ3+�À¼ÒJÖJÐ�Ð5Ó9ÖJÐ5Ö á ÐpÑ7â@Ñ|Þ7ÓEÕ>ÐpÖ
È/Ó9Öa��ÐpÓ9Ô)ÓEÔ|Þ)Ð5Ô
ä�ÓEÞ á ÐpÑ_ÕzÐpÕ>Ð5Ö\�U�â@Ñ|Þ7ÓEÕ>ÐpÖØ��ÐpÔNÞ7ÔNÞ7Ñ7â@ÒJã9ä�ÐpÔ|ÔlßJÖJÕHßVÖJä���zÕ>ã9ÓEæ�Ò�é á Ó9Ð5ÔlÐ7÷�Ñ7â@Õ>Ðf05ßr�ÚÐpâzÖcÞ����>Ñ9*
Þ7Ð5ÖP+a��âzÖw�ÚÐ á ÐpÖ%'zÐzé á âzì¼äâzÖ_ÐpÔu�ÙÐpÓ á ÐpÑu!�æ�Ò�âzßJÐ5ÑlÐ5ÑI0pÐ5ßJÕ>ßJÖVÕðä�ÓEÞ�ÐpÓEÖJÐpä¡'=�>ä � ãEÓ&0pÓEÐpÑNÞ7ÐpÖ
ä�ÐpÒJÑ|Ô|Þ7ß�ü�Õ>ÐpÖ~Â�ÑC�F0pÐ5ì"0pßàÞlßJÖàÒJâ@Þ<éÚâzÖ á ÐpÔlÔ|ÐpÖ ( Ö á Ð_äâzÖ£ÔlÐ5Ó9ÖJÐU�0ßJÔ��4Ó9ÑI'LßJÖVÕ>ÐpÖ��>ÒVÖJÐ
ÐML � ÐpÑ|Ó9ä�ÐpÖcÞ7Ð5ã9ã9Ðë�)Ð5ÖJÖcÞ7ÖJÓEÔ á ÐpÑ�b]�4Ó9Ô|æ�ÒJÐpÖJÔNÞ7ß%$åÐ5Ö>�ÙÐ5ÞlÑ7âzæ�ÒcÞ7Ð�Þ/+

É�ßJÖHÑ|ÐpÓEæ�ÒLÞcÊ|Ð á ��æ�ÒHÐpÓEÖJÐ_ä�ÓEÞlÞlã9Ð5ÑlÐ)¿ �>ÑlÒVÐpÑlÔlâzÕ>Ð5Õ>ÐpÖ�â@ßJÓ9ÕF'@ÐpÓ`Þ á ÐpÑ0�)ãèâzÔ|ÔlÐpÖVÒ��âzß+ü�Õ='zÐpÓ`Þ
ßJÖ á�á ÐpÑ�b�âzÒJã á Ð5ÑZb�ßJÔlâ@Þg0�Þ7Ñ|Ð?ÄÚÐpÑ/Ó9Ö á ÐpÑ � Ñ/��>ì>ÐpÖ%�>Ñ á ÖLßJÖVÕ|<F�zÖ�ú:À�ôË<=�>ã9ã#'=�>ä�ä�ÐpÖ£âzßJÔ5é
ßJä á âzÔ"ßJÑlÔ � Ñ��ßJÖVÕ>ã9ÓEæ�ÒJÐZb�ÓEÐpãK0pßbÐ5ÑlÑlÐ5Ó9æ�ÒJÐ5Ö�é@<zÐpÑ|ã��âzì>ãEÓ9æ�ÒJÐQ! � ßVÑlÑlÐ?'=�>ÖVÔ|Þ7Ñ|ßA'cÞ7Ó#�>ÖJÔ � ÑI�>Õ>Ñlâzäw*
ä�Ð�Ö%��æ�Ò
<F�>Ñ á Ð5ä½_"Ð5ÞlÑlÓ9Ð?� á ÐpÔ)���1Ì���!\*94¼Ð�Þ7Ð?'LÞI�>ÑlÔðâzÖ�È0âzÖ á Ô|Ó9ä_ßJãEÓ9Ð5Ñ|Þ7Ð5Ñ84)â@Þ7Ð5Ö
0pß
ÐpÖcÞ��4ÓEæ2'zÐpãEÖP+�4¼Ð5ÖJÖ á ÓEÐðÑ �âzßJä�ã9Ó9æ�ÒVÐë¿�Ð5Ñ|ÞlÐpÓ9ãEßJÖJÕ á ÐpÑ8b�ßVÔ7â@ÞI05Þ7Ñ|Ð?ÄÚÐpÑG�4Ó9Ñ á <F�>Ö á ÐpÑZ!�Ó9ä_ß@*
ãèâCÞ7Ó&�zÖ �ßA�ÙÐpÑsÐ5Ó9ÖJÐ5Ö�ÔlÐ5ÒJÑdÕ>ÑC�>ì>ÐpÖ�_"ÐpÑ|ÐpÓ9æ�ÒfÓEÖ�ÔlÐ5Ó9ÖJÐ5ÑÌ÷��>Ñlä Ó9ä Ð5Ó9ÖA05Ðpã9ÖVÐpÖbÑlÓEæ�ÒcÞ7Ó9ÕU<F�>Ñ|ÒJÐpÑ9*
Õ>Ð5Ô7âzÕzÞpé]�4ÓEÐ á Ó9ÐU�Q�A�VÓ9ã á ßJÖJÕ",%+ºú:,bâzä¥_"Ð5Ó9Ô � Ó9Ðpã á Ð5ÔÏ��ÍMÎ ãèâ@ÖJÕ>ÐpÖ ( ÓEÔlÐ5Ö�â=�JÔC�>ÑI�ÙÐpÑ|Ô)�ÙÐpÓ
,FÀFÀ�ÏUÐNÅY�WVF�zÖJÐpÖJÐ5ÑlÕ>ÓEÐ�<zÐpÑ á ÐpßVÞlã9Ó9æ�ÒcÞ3+F4¼Ó9Ð�Ñ/�âzßJä�ã9Ó9æ�ÒVÐ � ÐpÔlâzä&ÞI0pßJÔlâ@Þg0�Þ7ÑlÐMÄ�Ð5ÑC<zÐpÑ|ÞlÐpÓEã9ßJÖJÕVé
��Ðpã9æ�ÒVÐ á Ó9Ð�!�Ó9ä&ßJãèâ@ÞlÓ&�>Öw<=�>ÑlÒJÐ5ÑlÔlâzÕzÞ<é;$D�>ã9Õ@Þ�ÓEÖ$ÓEÒJÑlÐ5ÑÄ÷��>Ñlä á ÐpÑsÐ7L � ÐpÑ|Ó9ä�ÐpÖcÞ7Ð5ã9ãEÐpÖ¿�Ð5Ñ|ÞlÐpÓd*
ã9ßVÖJÕA+K4¼Ó9Ð0÷��>Ñ|ä á Ð5Ñ�b�ßJÔlâ@Þg0�Þ7Ñ|Ð?ÄÚÐpÑC<zÐpÑNÞ7ÐpÓEã9ßJÖVÕf�ÙÐpÔ|ÞlÓ9ä�ä&Þ4ÐpÖcÞlÔlæ�ÒJÐ5Ó á Ð5Ö áHá Ó9ÐU!�ÞlÑ7â@ÞlÐpÕ>ÓEÐzé
ä�ÓEÞ á ÐpÑbäâzÖ��WV=�>ÖJÔ � ßJÑlÐ5Ö Ñ|Ð3'��>ÖJÔ|ÞlÑlßJÓEÐpÑNÞ/+4À�� ( ÑlÐ5Ó9Õ>ÖJÓEÔlÔ|Ð~äÓ`Þxb�ßJÔlâ@Þg0�Þ7Ñ|Ð?ÄÚÐpÑlÖÃä�ÓEÞ
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ÐpÓEÖJÐpÑ4ßJäÀú:À�ô£$vâ@ã9Ôlæ�ÒVÐpÖ�È��âzß+ü�Õ='zÐpÓ`Þ4ßJÖ á äÓ`ÞdÐ5Þ��"âÆú:À�ôÓ0pßx<�Ó9Ð5ã9ÐpÖ>b�ßJÔlâ@Þg0�Þ7ÑlÐMÄ�Ð5ÑlÖ£ÐpÑ9*
0pÐ5ßJÕzÞG�"Ð5Ñ á Ð5Ö�éÙÓ9Ô|Þ4ÒVÓ9ÐpÑC�ÚÐ5Ó-ßJÖ\�ÚÐ á Ðpß�Þ7ÐpÖ á +P4¼ÓEÐpÔlÐÏ¢/ÖJÔlÓEæ�ÒJÐpÑ|ÒJÐpÓ`ÞQ�ÙÐpÕ>Ñ|ÐpÖA0�Þ0ãEÐ á ÓEÕ>ã9ÓEæ�Ò á ÓEÐ
� ÐpÖ�âzßVÓ9ÕF'@ÐpÓEÞpé�äÓ`Þ á Ð5Ñ�äâzÖ á ÓEÐ�Ã4Ð3'��>ÖJÔ|ÞlÑlßA'cÞlÓ&�>ÖJÔ|Ð5�^0pÓEÐpÖA0ÁÐ5Ó9ÖJÐ5Ô��0ãEÕF�>ÑlÓ`Þ7ÒJä&ßJÔw<F�>Ñ9*
ÒJÐ5ÑlÔ7â@Õ>ÐpÖ{'CâzÖJÖP++ÀQÄÚÐpÖJÔ|Ó9æ�ÒcÞ7ãEÓ9æ�ÒËÔlæ�ÒJÑ/�âzÖA'cÞÔlÓ9Ð£â=�ÙÐpÑ�ÖVÓ9æ�ÒcÞ á Ó9ÐW�Ç��zÕ>ã9ÓEæ�ÒA'zÐ5ÓEÞ�Ð5Ó9Ö�ée0M�"Ð5Ó
�0ãEÕF�>Ñ|ÓEÞ7ÒVäÐ5Ö�ÒJÓ9ÖVÔlÓ9æ�ÒcÞlã9Ó9æ�ÒfÓEÒJÑlÐ5Ñ1Ã/Ð?'=�>ÖJÔNÞ7Ñ|ßA'cÞ7Ó&�zÖJÔlÐ��|05Ó9Ð5ÖA0�05ßW<zÐpÑlÕzã9ÐpÓEæ�ÒJÐpÖ}+

�àâzÖ�'CâzÖVÖ$ÔI�zäÓ`Þc$åÐ5Ô|ÞlÒ�âzãEÞlÐpÖ�é á âzìðä$â@ÖÓEäÔNÞ�âzÖ á Ð�ÓEÔ|Þ<é á Ð5ÖbÂ�ÑI�F05Ðpì á ÐpÑ+Ðpã9Ð?'cÞ7ÑI�zä$â[*
Õ>ÖJÐ�Þ7ÓEÔlæ�ÒJÐ5ÖX!�æ�Ò�âzßJÐ5Ñ � ÑC� á ßA'cÞ7Ó&�zÖ á ßJÑ|æ�ÒX�WVF�>ÖVÐpÖÁäÓ`Þ/ÒJÓ9ÖJÑ|ÐpÓEæ�ÒJÐpÖ á ÐpÑ � ÐpÖJâzßJÓ9Õ='zÐpÓ`Þ�$2�ßVÑ
á ÓEÐ)Õ>Ð?�w�ßJÖVÔlæ�ÒcÞ7Ð5ÖXb]�"Ð5æ2'zÐ�05ß�Ô|Ó9ä_ßVã9Ó9Ð5ÑlÐ5ÖP+
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�Qäü<F�>ÑlâzÖJÕ>Ð5ÕcâzÖJÕzÐpÖH�ëâ � Ó`Þ7Ð5ã�ÖJâzÒJä�ÐpÖ>�4ÓEÑ0âzÖ�é ( ã9Ð?'cÞ7ÑI�zÖJÐpÖ�éÚÂ��zÔlÓEÞlÑI�>ÖVÐpÖ~ßJÖ á �WVF�zÖJÐpÖ
� �ßJÑ á ÐpÖËÓ9Ö á ÐpÖz4¼Ñ|Ó#$�Þ7ÑC�>ÒJÑ|ÐpÖ á Ð5ÑO�WV=�>ÖA'Câzä�äÐ5ÑlÖÇ�JÓEÔ�âzß%$4Ð5Ó9ÖJÐ5Ör'Lã9ÐpÓEÖJÐpÖÇ_"ÐpÑ|ÐpÓ9æ�ÒËÓEÖ
á Ð5ÑwÉ �âzÒVÐ á Ð5ÑwÃG�zÒJÑC� �âzÖ á Ð�ä�ÓEÞ á ÐpÑUýÇâzÒVÑlÔlæ�ÒVÐpÓ9ÖVã9Ó9æ�Ò%'zÐpÓ`Þ�þ�ÖJâzæ�ÒJÕ>ÐM�4Ó9ÐpÔ|ÐpÖ�é�� �âzÒJÑlÐ5Ö á
Â�ÒA�zÞI�>ÖJÐpÖ$Ó9Ö$Ð5Ó9ÖJÐ5ä£ÃG�zÒJÑlÐ/ÖLßJÑ�05ß���Ñ|Ð?ÄÚÐpÑ|Öf$ �ßJÒJÑNÞ7ÐpÖ�é;��ÐpÖJÖbÔ|Ó9Ð á �>ÑNÞ ( ã9Ð?'cÞ7ÑI�zÖJÐpÖ�� á Ð5Ñ
Â��zÔlÓEÞlÑI�>ÖVÐpÖ�ÐpÑC0pÐpßVÕzÞ7Ð5ÖP+L¢�ÖcÞ7Ð5Ñ á Ó9Ð5ÔlÐpÑu��ÖJÖ�âzÒVäÐE'��>ÖJÖcÞ7Ð5Ö|�4ÓEÑ äÓ`Þ
Ð5Ó9ÖJÐ5Ñc�t�>ÖcÞ7Ð7*NçsâzÑ|ã&��*
!�ÓEä_ßJãèâCÞ7Ó&�zÖ�é á Ó9Ðsâzß%$ á ÐpÑ�Â�ÑI�zÕ>Ñ7âzä�äs�JÓ#�Jã9Ó#�zÞ7ÒVÐ3'_é`é �8( ��É/��* Ñ .Z�ÙÐpÑ|ßJÒcÞ7Ðzé á Ó9ÐyÈ��âzß%ÿ�ÕF'@ÐpÓ`Þ
ßJÖ áÁá ÓEÐ�Ñ:�âzßVäãEÓ9æ�ÒJÐÏ¿�ÐpÑ|ÞlÐpÓEã9ßJÖJÕ"05ßJÔ:�âCÞg0pãEÓ9æ�ÒJÐ5Ñ)��Ñ|Ð?ÄÚÐpÑ)ÓEÖHÐpÓ9ÖVÐpÑ)�WV=�>ÖA'Câzä�äÐ5Ñ�<F�>Ñ|ÒJÐpÑ9*
Ô7â@Õ>ÐpÖ�é1��Ðpã9æ�ÒVÐ�<F�zÖ�!�æ�Ò�âzßVÐpÑ|ÞlÐpÓEã9æ�ÒJÐ5Ö ÒJÐpÑ|Ñ��ßJÒVÑlÐpÖ�é á ÓEÐÇ�xVF�>ÖJÐ5Ö Ó9Ö ÐpÓEÖJÐpä ���JÔI�>ÑC�ÚÐ5Ñ
<F�zÑ á ÐpÑ�Ïâ@ää�ÐpÑ_Ð5ÑI05ÐpßJÕ>Ð5ÖP+�4¼Ó9ÐpÔ�ÓEÔ|Þ á ÓEÐb¿ �>Ñ7âzßVÔlÔlÐ�Þg05ßJÖJÕ á â�$7�ßJÑpé á âzì×äâzÖ�âzß%$ á ÓEÐ
�t�>ÖcÞlÐM*Nçsâ@Ñlã&�[*�!�ÓEä_ßJãèâCÞ7Ó&�zÖ�0pßJÑ��ßJæ2'LÕ>ÑlÐ5Ó#$åÐ5Ö á âzÑC$Té,ßJä á ÓEÐ � �ßVÞlÐ^<zÐpÑlÔ|æ�ÒJÓ9Ð á ÐpÖVÐpÑ|! � ßJÑ|ÑlÐ7*
'=�zÖJÔ|ÞlÑlßA'cÞ7Ó#�>ÖJÔ�<>ÐpÑ�$vâzÒJÑ|ÐpÖ�0pß��ÙÐpÔNÞ7Ó9ä�ä�ÐpÖ�ßJÖ á�á ÓEÐ���Ð�Þ7ÒA� á Ð5Ö�0pßÆ<zÐpÑI�ÙÐpÔ|ÔlÐ5ÑlÖP+y��ã9ã9Ð5Ñ�*
á ÓEÖJÕ>ÔsÑ|ÐpÓ9æ�ÒcÞ á ÓEÐpÔsÖA��æ�ÒfÖJÓ9æ�ÒcÞ/âzßVÔ3+K4)âzä�ÓEÞ�ä$â@ÖxÃ/Ð?'=�>ÖJÔNÞ7Ñ|ßA'cÞ7Ó&�zÖJÔC<zÐpÑC$vâ@ÒJÑlÐ5Ö>�ÙÐ?��ÐpÑ|ÞlÐpÖ
'CâzÖJÖ�édä&ßJìËä$âzÖ��4ÓEÔlÔ|ÐpÖ�éy�4Ó9ÐHÐ5Ó9ÖY�WV=�>ÖJÑI�zÒJÑfÓ9ä Ð5Ó9ÖA05ÐpãEÖJÐpÖ âzß%$ á Ð5Ö ��ÑlÐMÄ�Ð5Ñ�Ð5Ó9ÖJÐ5Ô
Õ>Ð5ãèâ á Ð5ÖJÐpÖ���Ð5Ó9ãEæ�ÒJÐpÖJÔ/ÑlÐpâzÕ>ÓEÐpÑ|Þ3+K4)âzÔ1�0ÖJÔ � ÑlÐ5æ�Òa<>ÐpÑ|Ò�âzã`Þ7ÐpÖÁÐ5Ó9ÖJÐ5ÔQ4¼Ñ|Ó#$�Þ7ÑC�>ÒJÑ|ÐpÔ/âzß%$
ÒA��æ�Ò;*
ÐpÖVÐpÑlÕzÐ5Þ7ÓEÔlæ�ÒJÐw�WVF�>ÖVÐpÖ~Ò�âCÞ�4¼Ð5Ó9ã9ÐÆ��@È�Õ>ÐpÖJâzß~âzÖJâzã#V�ÔlÓEÐpÑNÞ<é�Ó9Ö á ÐpäîÐpÑ á ÓEÐðÓEÖ á Ð5Ö�Ã1�>ÒJÑlÐ5Ö
Õ>Ð5äÐ5ÔlÔlÐ5ÖJÐpÖ{4¼Ñ|Ó#$�Þg05ÐpÓ`Þ7ÐpÖ×Ó9Ö��Q�JÒ �â@ÖJÕ>Ó9Õ='zÐpÓ`Þ á Ð5Ôs�Q�VÔ|Þ�â@Ö á Ô á Ð5Ñw�WV=�>ÖJÔ � ßJÑs<F�>ÖØÓEÒJÑlÐ5Ö
�0Ö%� á Ð5Ö á Ñ �âzÒcÞ7ÐpÖ"�ÙÐ5ÞlÑ7âzæ�ÒcÞlÐ5Þ7Ð�� á ÓEÐ��WV=�>ÖJÔ � ßJÑdäâzìðÐ5Ñ"ä�ÓEÞ á Ð5äÓ$åÑ �ßJÒJÐpÑ��ÚÐ5Ôlæ�ÒJÑ|Ó9Ð?�ÚÐ5ÖJÐpÖ
!�ÓEã9Ó&05Ó9ßJäðÞ7ÐpãEÐpÔC'=� � + ( Ó9ÖJÐ�Ð3�ÙÐpÖJÔC� á Ð�Þ�âzÓEã9ã9ÓEÐpÑNÞ7Ð_¢/ÖcÞ7ÐpÑ|ÔlßJæ�ÒLßJÖVÕ á ÐpÔ)�0ÖJÔ � ÑlÐ5æ�Ò\<zÐpÑ|Ò�âzãEÞlÐpÖJÔ
á Ð5ÑQ4¼Ñ|Ó#$�Þ7ÑC�>ÒJÑ|Ð)âzß%$ ( ãEÐ3'cÞ7ÑC�>ÖJÐ5Ö>�A0M�8+�Â~�>ÔlÓ`Þ7ÑI�zÖJÐpÖx$åÐpÒJã`Þ/+����ßVÑ/Ò%��æ�ÒJÐ5ÖJÐpÑ|Õ>Ð5ÞlÓ9Ô|æ�ÒJÐ ( ã9Ð?'F*
Þ7ÑC�>ÖJÐ5Ö¾Ò��â@Þ|Þ7ÐÁäâzÖÃÐpÔx�4Ó9Ð�$7�ßJÑfÒA��æ�ÒJÐpÖJÐ5ÑlÕ>Ð�Þ7ÓEÔlæ�ÒJÐz�xVF�>ÖJÐ5Ö ÐpÑ|äÓ`ÞlÞlÐpã9Ö�']��>ÖVÖJÐpÖ ßJÖ á
�U�âzÑ|Ð�0pßX�âzÒVÖJã9ÓEæ�ÒJÐpÖ ( Ñ|Õ>Ð3�JÖVÓ9ÔlÔ|ÐpÖfÕ>Ð5ãèâzÖJÕ@Þ/+;4)âzÔ�¿�Ð5ÑC$vâzÒVÑlÐpÖ�é á âzÔ��ÚÐ5Ó á Ð5ÖW�WVF�>ÖVÐpÖx0pßJä
( ÑC$D�>ãEÕX$2�ßVÒJÑ|ÞlÐzé+Ó9Ô|Þ�Ê|Ð á ��æ�ÒÆ�ÚÐ5Ó/ÖVÓ9Ð á ÐpÑlÐ5ÖJÐpÑ|Õ>Ð5ÞlÓ9Ô|æ�ÒJÐpÖ ( ã9Ð?'LÞlÑI�>ÖVÐpÖ ÖLßJÑÔlÐ5ÒJÑf�ÙÐpÕ>Ñ|ÐpÖA0�Þ
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ÐpÓEÖJÔlÐ�Þg0?��âzÑpéK��ÐpÓ9ã,ÖJÓEÐ á Ð5ÑlÐ5ÖJÐpÑ|Õ>Ð5ÞlÓ9Ôlæ�ÒVÐ ( ã9Ð3'cÞlÑI�>ÖJÐ5Öt��ÐpÕ>Ð5Ö á Ð5Ñ�¿¼ÓEÐpãd$vâzæ�ÒJÔ|ÞlÑlÐ5ßJßJÖJÕÓ9Ö£ÐpÓd*
ÖJÐ5ä 4¼Ñ|Ó#$�ÞlÑI�>ÒJÑ5é�<=�>Ñ�âzãEã9Ð5ä ÔlÐ5Ó9ÖJÐ5Ö�Ã1�>ÒJÑ��U�âzÖ á Ð5Ö�é�ßVÖ á ÓEÖ á Ð5Ö�4¼Ð5ÞlÐ3'cÞg�zÑlÐ3�ÙÐpÖVÐpÖ á Ð5Ô
!�ÓEã9Ó&05Ó9ßJäðÞ7ÐpãEÐpÔC'=� � Ôsâzß%$�ÐpÓ9ÖVÐpÑGb�Ó9æ2'F*9b�âzæ2'F*9_sâzÒVÖ�ÔNÞ�â@Þ|Þ4ÐpÓ9ÖVÐpÑ4Õ>ÐpÑlâ á Ð5Ö>_sâ@ÒJÖfãèâzß%$åÐ5ÖP+

�0ßJæ�Ò á Ó9Ð/��Ð5Ô|ÞlÔ|Þ7ÑlâzÒJã á â@Þ7Ð5Ö�ä�ÓEÞ�ßJÖ á �>ÒJÖJÐ��Q�JÔC�>ÑI�ÙÐpÑ+Ó9äÓ�WV=�>ÖJÔNÞ7Ñ7â@ÒJãÚÐ5Ñlä>��>Õ>ãEÓ9æ�ÒJÐ5Ö
'zÐ5Ó9ÖJÐ$Õ>ÐpÖ�â@ßJÐ�¢/ÖLÞlÐpÑ|ÔlßJæ�ÒLßJÖJÕ á Ð5Ôs�0ÖVÔ � Ñ|Ðpæ�Òa<>Ð5ÑlÒ�âzã`Þ7Ð5ÖJÔ á ÐpÑs4¼Ñ|Ó#$�ÞlÑI�>ÒJÑ|Ð�âzß%$ ( ã9Ð?'LÞlÑI��*
ÖJÐ5ÖP+e�0ãEã9Ð5Ñ á ÓEÖJÕ>Ô&ÕzÐpÔ|Þ7â@ÞlÞlÐpÖËÔlÓEÐ�Ö�âzæ�Ò%0pß � Ñ��ß%$åÐpÖ�éu�F�ËÐpÓ9Ö{�W� á Ð5ã9ã á ÐpÔw��ÖJÔ � Ñ|Ðpæ�Òa<>Ð5ÑlÒ�â@ãd*
Þ7Ð5ÖJÔpé á âzÔëä$âzÖÁÓEÖ á ÐpÑ)�t�>ÖcÞlÐM*Nçsâ@Ñlã&�[*�!�ÓEä_ßJãèâCÞ7Ó&�zÖ~âzÖJÔ|Ð5ÞI05Þ<é-ÕzÐpÔ|Þ7â@ÞlÞlÐ5Þpé á Ó9Ð � �ßVÞ7Ð�Ð5Ó9ÖJÐ5Ô
! � ßVÑlÑlÐ?'=�>ÖVÔ|Þ7Ñ|ßA'cÞ7Ó#�>ÖJÔC<zÐpÑ�$vâzÒJÑlÐ5ÖJÔG0pß��ÙÐpÔNÞ7Ó9ä�ä�ÐpÖP+;4¼ÐpÖVÖf�"Ð5Ó9ãÙÐpÔsÓEä»��Ð5Ô|ÞlÔ|Þ7ÑlâzÒJãd<>ÐpÑ|ÔlßJæ�Ò
ä>��>Õ>ã9ÓEæ�ÒÓEÔ|Þpé á ÓEÐZ�WV=�>ÖJÔ � ßJÑdäÓ`Þ á Ðpä !�Ó9ãEÓ&0pÓEßJä&ÞlÐpã9Ð5ÔI'�� � âzãEã9Ð5Ó9Ö^0pß�<>Ð5Ñlä�ÐpÔ|ÔlÐpÖ�é�Ó9Ô|Þ"ä$â@Ö
Ó9ä�Ô|Þ7âzÖ á Ð@é
ÓEä ¿�Ð5ÑlÕ>ãEÐpÓEæ�ÒØäÓ`Þ á Ð5Ñ^! � ßJÑ&Ó9ä�!�Ó9ãEÓ&0pÓEßJä&ÞlÐpã9Ð5ÔI'�� � á ÓEÐ � �ßVÞ7Ðf<=�>Ö{Ã/Ð?'=�>Ö;*
Ô|ÞlÑlßA'cÞlÓ&�>ÖJÔ�<>Ð5ÑC$vâzÒJÑ|ÐpÖðßJÖJä�ÓEÞlÞlÐpã#��âzÑ�ä�ÓEÞ á ÐpÖÏ��Ð5Ô|ÞlÔ|Þ7ÑlâzÒJã á â@Þ7Ð5Ö�05ßU�ÙÐpÔNÞ7Ó9ä�ä�ÐpÖ�é5ßJÖ á 0?�"âzÑ
âzãEÔ���ßJÖA'cÞ7Ó#�>Ö á ÐpÔy<=�>Ö á ÐpÖx�Q�JÔC�>ÑI�ÙÐpÑ|Ö�Ð5ÑI05ÐpßJÕzÞlÐpÖ>!�Þ7ÑlâzÒJãEßJÖJÕ>Ô|ßJÖcÞ7ÐpÑ|Õ>ÑlßVÖ á ÐpÔ?+]��ÓEÞ á ÐpÖ
�t�>ÖcÞlÐM*Nçsâ@Ñlã&�[*94)â@ÞlÐpÖw'CâzÖJÖ�ä$â@Ö á Ó9ÐpÔ|Ð/¢�ÖcÞ7Ð5ÑlÔlßVæ�Ò�ßVÖJÕ��4Ó9Ð á ÐpÑ|ÒA�>ãEÐpÖ�é>ßVÖ á ��ÐpÖJÖ á Ó9ÐdÐ7L\*
� ÐpÑlÓEäÐ5ÖcÞ7ÐpãEã9Ð5ÖHßJÖ áÍá Ó9Ð^�t�>ÖcÞlÐM*Nçsâ@Ñlã&�[* ( ÑlÕ>Ð?�JÖJÓEÔlÔlÐ��ßA�ÙÐpÑ|ÐpÓEÖJÔ|ÞlÓ9ä�äÐ5Ö�é á Ð5ßVÞ7Ð�Þ á ÓEÐpÔÏâzÖ�é
á âzì á âzÔ��t� á ÐpãEã á ÐpÔ���ÖJÔ � ÑlÐpæ�Òa<zÐpÑlÒJâzãEÞlÐpÖJÔ á Ð5ÑE4¼Ñ|Ó#$�Þ7ÑC�>ÒJÑ|Ð4âzß%$-Õ>Ð5ãèâ á ÐpÖJÐ/��Ð5Ó9ãEæ�ÒJÐpÖÒJÓ9Ö@*
ÑlÐ5Ó9æ�ÒcÞ<é@ßJä�Ã/Ð?'=�>ÖJÔNÞ7Ñ|ßA'cÞ7Ó&�zÖJÔC<zÐpÑC$vâ@ÒJÑlÐ5Ö|05ß^�ÙÐ?��ÐpÑNÞ7Ð5ÖP+a4¼Ó9Ð5ÔlÐ5Ñ�ý×ÐpÕ��4Ó9Ñ á Ó9ä(Ð5ÑlÔ|ÞlÐpÖ���ÐpÓ9ã
á Ð5ÔG<=�>ÑlãEÓ9ÐpÕzÐpÖ á Ð5Ö£�Ïâ � ÓEÞlÐpã9Ô�<>ÐpÑ�$D�>ã9Õ@Þ/+

4¼Ó9Ð5Ô)Õ>ÐpÔ|æ�ÒJÓ9Ð5ÒLÞðÔlæ�ÒVÑlÓEÞ|Þ��"Ð5Ó9Ô|Ð$#�b�ßJÖ��âzæ�ÒVÔ|Þ8�"Ð5Ñ á Ð5ÖT0M�"Ð5Ó�Ã4Ð3'��>ÖJÔNÞ7Ñlß%'LÞlÓ&�>ÖVÔC<>Ð5ÑC$vâzÒVÑlÐpÖ
ÐpÑ|ã��âzß�Þ7ÐpÑNÞ<é/<=�>Ñ á ÐpÖJÐ5Ö á Ó9Ð5ÔlÐ5ã&�ÙÐ��£ßJÔ|ÞlÐpÑlÐ5ÑI'@ÐpÖJÖLßJÖJÕëÔNÞ7ÐpÒcÞ3+=4¼ÓEÐ � �ßVÞlÐ á ÐpÑ,¿�ÐpÑC$vâ@ÒJÑlÐ5ÖU�4Ó9Ñ á
ä�ÓEÞ á ÐpÖ_��ÐpÔNÞ7ÔNÞ7Ñ7â@ÒJã á âCÞ7ÐpÖO�ÙÐpÔNÞ7Ó9ä�ä&Þ�ßJÖ á <zÐpÑ|Õ>ã9ÓEæ�ÒJÐpÖ�ézâzß%$���ÐpãEæ�ÒJÐ á Ó9Ðc�0ÖJâzã#V�ÔlÐ á ÐpÑ��ëâ[*
� Ó`Þ7ÐpãEÔ~,�0pßVÑ=�ßJæ2'LÕ>Ñ|ÐpÓ#$�Þ3+=��Ö á ÓEÐpÔlÐ5Ñu!�ÞlÐpãEã9Ðu�"Ð5Ö á Ð5Ös�4Ó9Ñ�ßJÖJÔ á ÐpÑu�W�>ÖcÞ7ÐM*TçsâzÑlã#��*�!�Ó9ä_ßJã9â@Þ7Ó#�>Ö
0pß}+ ýÃÓEÑ�ÔlÐ5ÞI0pÐ5Ö�ÐpÓ9Ö{�0ÖVÔ � Ñ|Ðpæ�Òa<>Ð5ÑlÒ�âzã`Þ7Ð5Ö â@Ö ßJÖ á ÑlÐ?'=�>ÖJÔNÞ7Ñ|ßJÓ9Ð5ÑlÐpÖ ÔlÓ9ä&ßJã9ÓEÐpÑ|ÞlÐW�WVF�zÖ@*
Ô � ßJÑlÐ5Ö£ä�ÓEÞ��ÙÐpÓ á ÐpÖ�¿�ÐpÑ�$vâzÒJÑ|ÐpÖP+%4¼Ó9Ð�Ì,Ð5Ó9ÔNÞ7ßJÖJÕzÔC$C�âzÒJÓEÕF'zÐ5ÓEÞpé á ÓEÐQ�ÙÐpÓ á Ð0¿�ÐpÑ�$vâzÒJÑ|ÐpÖbÒJÓEÐpÑI�ÙÐpÓ
0pÐ5Ó9Õ>Ð5Ö�éN�4Ó9Ñ á Ôlæ�ÒJãEÓ9Ð5ì>ã9ÓEæ�Ò á Ð5Ö ( ÑlÕ>Ð?�JÖJÓ9Ô|ÔlÐ5Ö á ÐpÑ
��ÐpÔNÞ7ÔNÞ7Ñ7â@ÒJã9ä�ÐpÔ|ÔlßJÖJÕ)ÕzÐpÕ>Ð5Ö �ßA�ÙÐpÑlÕzÐpÔ|ÞlÐpãEãEÞ/+
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9;:	<>=@?BAC?BAED�?F	FG:!F�H
ý×ÐpÖJÖÐpÓ9Ö�ÒA��æ�ÒJÐ5ÖJÐpÑ|Õ>Ð5ÞlÓ9Ôlæ�ÒVÐpÔ1�WV=�>ÖO� á âzÔ�Ô|ÐpÓ�ÐpÓEÖf�xVF�>Ö�ä�ÓEÞ ÐpÓ9ÖVÐpÑ 'LÓ9ÖJÐ�Þ7Ó9Ô|æ�ÒJÐpÖ ( ÖJÐpÑ9*
Õ>ÓEÐQ<F�>Öfä�ÐpÒJÑsâzã9Ô�þ/ÀwÏUÐNÅ¡�ÔlÐ5ÖA'LÑlÐ5æ�ÒLÞ0âzß%$�ÐpÓEÖJÐ8�WV=�>ÖA'Câzä�äÐ5ÑdÓ9ä äâzÕ>ÖJÐ�ÞI$åÐpã á $åÑlÐ5Ó9Ð5Ö
Ã/âzßJä�Ð�ÞlÑlÓdÄÚÞpé<ÐpÑC0pÐpßVÕzÞ
Ð5Ô�Ð5ÖcÞ7ãèâ@ÖJÕ�Ô|ÐpÓEÖJÐpÑ�Õ>ÐpÑlâ á Ð5ÖI�
ãEßJÕF��âzÒVÖx�ß%�Jã9ÓEæ�ÒJÐpÑ��"Ð5Ó9ÔlÐ�ÔlÐ5æ�ÒJÔKJ�ÑlÐM$·*
$åÐpÑ5é~�4ÓEÐ$Ð5Ô&Ó9Ö á ÐpÑ��Q�A�JÓEã á ßVÖJÕ Ñ +#þbâ@ÖJÕ>Ð á ÐpßVÞlÐ5Þ�ÓEÔ|Þ/+~4¼ÓEÐÓEÖ á Ð5ÖÇÕ>Ð5ÞlÑI�=ÄÚÐpÖVÐpÖzÃ1�>ÒJÑlÐ5Ö
Õ>Ð5äÐ5ÔlÔlÐ5ÖJÐpÖ>4¼ÑlÓd$�Þg0pÐ5ÓEÞlÐpÖMLON)ÐpÖcÞ7ÔQPJÑlÐ5æ�ÒJÐpÖ á ÐpÖtÃ�â á Ó9ÐpÖSRTN�#VUWRYXZLONT[ áY\�] Ê \O^`_ba$\�^dce]Q\�_gfh\$i
j`_g\lknm$^`a$\�^okp_bm$qom$^ j`\�]�a�\O]pm$jY\�^ �WVF� ^Yf P`r ]	m$^`qg_b\Oa�\�^ +34 m$f b _b\Oq$j`\O] !P`r ]h]Q\ '�� ^`fQkh] rA' kh_ � ^
_bfsk�\Of�iGm r ftj`\O^ 4 ]h_ $ kp]pmuj`_b\O^ r ^Yjvj`\�^ 0Or a�\Ow��� ]h_ga�\�^ 4 ]h_ $ k ' ]h\�_gfh\O^xm r%$ jY_b\ !P`r ]ha$\�]pmuj`\
0�r ]=�r`y2'\0�r f y w`qg_b\�z$\�^ +Eý \�_gqtj`_g\ �WV=� ^ ' m${|{}\O] �=$ kp{}m$qgf}{|\�w`]Mm$qbf}fh\ y wYf J ]h\ Ä \O]M]h\Oa�_ *
fQkh]h_g\�]Qk�i 0Or { _ \�_gf P _g\�q~i)j`m�fh_g\ <F� ^ !�y w)m r \O]Qkh\�_bq y w`\�^xa$\Okp] �=Ä \�^ � _g]hjGi�{ r zM{}m$^ 0�r%<=� ]
w`\O]pm r f ÿ ^`j`\O^Gi � \�q y w`\Ic � { � _b^)mCkp_ � ^`\�^�fQ\ y w`f�a$\Okp] �=Ä \�^`\O] Ã1� w`]Q\ kpm$^`a�\O^Bkh_�m$q�mu^d\O_b^`\O]
a�\O]pm$j`\O^ �xVF� ^`f P`r ]"qb_b\Oa�\�^ +

b�r j`_g\�fh\O{ b]� \ y2' a�]Q\�_ $ k	{}m$^'\O_b^`\�c � { � _b^`mukp_ � ^�fQ\ y w`f5a$\Okp] �=Ä \�^`\O] Ã1� w`]h\/w`\�]hm r fOi
j`_g\ < \O]hf y wY_b\�jY\�^`\O^ Ã1� w`]hqbm$a�\O^Sm$^`a�\Ow �� ]h\O^ +K� _�k2j`\O{ �F� \�]QfQkp\O^ r ^`j r ^okp\O]hfQkh\�^�a�\Okh] �=$·*
$ \�^Y\�^ Ã1� w`]Q\�qb\Oa$k}{�m$^�\�_g^`\�^ ! kp]Q\�_ $ \O^ $ \OfQkTi�_b^�j`\�{ j`_g\ �rA� ]h_ba$\�^ < _g\�] 4 ]h_ $ kh]pm$jY_b\�^
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qb_g\�a�\O^À{ÂÁr fQfh\O^GÃBÄt^�Å>Æ�\O_�ce]Q\�_gfh\�ÇCm$^`^�{}m$^�È_b\O]�È$\�]Qf y w`_g\�j`\O^`\ J m$^`a�\O^Bkh\�^�mu^`qb\Oa�\�^GiofQÉ
j)m$z�{}m$^MkpmukpfTÁm y w`qb_ y w�^`_ y wok�^ r ]�\O_b^`\O^GiYfQÉ�^`j`\O]h^SÈ�_g\�]�ÊBkp]h\O_gËZ\O^MËZ\�fQkhqb\Oa$kTÃ�Ìª^�jY\�]�Í5]pmCÎ�_gf
Ï�\�fQkh_b{|{'ke{}m$^»j`_b\Ofh\ÀÈ�_g\�] J m$^`a�\O^Bkh\�^Ð^Y_ y wok \>ÎYm$Çok ÑvÉ�Ï`a�qg\�_ y wÂjY_b\�fOiGÆ�_b\ÀÆ�_b]�f P Ámukp\O]
fh\Ow`\�^ÀÆ/\�]hjY\�^Gio{ ÁÉ�a�qg_ y w�Æ Ámu]h\/Ñ�iufhÉ�^`jY\�]h^�i r { Ã \ y w`\O^`Å�\O_gk�Å r f P m$]Q\�^Gi�^ r ]5^ Ám$w`\�] r ^`a�f3Ò
Æ/\�_bfQ\$Ã ý \O^`^Ðj`_g\}Ó�Ô�É�^Yf P`r ]'fh\�^YÇ]Q\ y wok|m r Ë�j`_b\�Ó�Ô$É�^`ÇCm${|{}\O] Å r q Ám r ËÕkTi�Ï�\�] Ár w`]Qk�fh_g\
Ê \�jY\�^�Ö�]Q_gËÕkpÇB]Q\�_bf×_g^�\O_b^`\O{Øj`\�]!Ï�\�_bjY\�^�Ê y w`^`_gkQk P`r ^`Çokp\�jY\�flÖ�]Q_gËÕkhÇ]Q\�_gfh\�f�{|_gk�j`\O]	Ä y w`fh\ui
m r Ë2j`\�]�j`_b\�Ód_gkQkp\Oq P`r ^YÇBkh\}jY\�] Ã É�w`]Q\�j`\O] Ê \O^`_ba�\O^ Ì m$a�\}fh_�kpÅ�\O^Gi×Æ�\Oq y w`\O]Ij)m$f�a�\Okh]hÉ$Ë�Ò
ËZ\�^Y\ Ã É�w`] m$^Ya�\�w�ÁÉ$]QkTÃ×Ê�É$ËZ\�]Q^´jY_b\}Ó�Ô�É$^`f P`r ]�^`_ y wok'muqbqbÅ r fh\Ow`]�È�É�^Â\�_g^`\�]efQ\�^`ÇB]h\ y wokp\�^
Ê P`r ]�muÏBÆ/\�_ y wokTi�Ï`qb\O_bÏYk�j`_b\Ofh\ÀÄ r fQfpm$a$\}_g^Âa r kp\O] É Ám$w`\O] r ^Yad]Q_ y wokp_ga`Ã×Ö�m$w`\O]�qb\Oa$ke{�mu^
j r ] y w�j`_g\�a�\�^)mu^`^okp\�^MÊ y w`^`_�khk P`r ^`Çokp\�È_b\O]�Ù�\�]hm$j`\O^Gi�Æ�\Oq y w`\�j`_g\tÚ�\O^okp]h\O^�j`\O]/Êkp]Q\�_gËZ\O^
fh_g^`j X {}m$^vÈ�\O]ha�qg\�_ y w`\Àj`_b\IÄ"Ï`Ï`_gqbj r ^Ya Ñ Ã ��[ ÃGÖ�mMÆ�_b]tÅ r ] Ö�\ ÿ ^`_gkh_bÉ�^vjY\�] Êkh]h\�_�ËZ\�^»j`_g\
Ám r z$\�]hfskp\O^}Å>Æ�\O_ Ã É�wY]h\�j`\O]�Ê�\ y w`fQ\�]QÇ$É�{IÏY_b^)mukh_bÉ�^|w`\O]pm$^`a$\�Å�É$a�\�^|w)m$Ï�\�^ r ^`jÀj`_g\�fQ\2È�\�]3Ò
f y wY_b\�jY\�^`\O^xÖ�]h\O_gËÛm y w`qbm$a�\O^dmu^`a�\�w×ÁÉ�]h\O^Gi�fh_b^Yj�fh_g\efhÉ}Æ/\�_�k�È�É�^`\O_b^)mu^`j`\�]�\�^okQËZ\�]h^ok X \OkªÆ�m
Ñ ÀUÍMÎ _g{ � muqbqb\�jY\�]2Ü2Ý ÊoÒ3cem${|{}\O]h^ [ ioj)m$zIj`_g\�fQ\ É Ámuw`\�] r ^`a�m rYy w�Ë+Ár ]�jY_b\�a�\�ÇB]h\ r ÅOkh\�^
Êkh]h\�_�ËZ\�^�_b^Sj`\O]�Ä"Ï`Ï`_gqbj r ^Ya Ñ Ã � _bwY]h\ Ù�Ár qgkh_ba�Çu\�_gk2Ï£\Ow�Ám$qgk�Ã)Ö�m$f�Ú�\O^Bkh] r {ÞjY\�ftÊkp]Q\�_gËZ\O^`f�i
_b^dj`\�{ßj`_g\IÓ�Ô$É�^`f P`r ]�qb_g\�a$k�i`ËQÁm$qbq�k�{}_�k�j`\�]�Ó�Ô�É�^Yf P`r ]�_g^�\>kªÆ2mM{|_gk�j`\O]�Ù�\�^)m r _ba�Çu\�_gk
j`\O]�à5_b^`ÅO\�qb]QÉ�w`]hm rYá ÁÉ�f r ^`avâãÅ r fhm${}{|\�^�i	j`\O]ÀÙ�\�^)m r _ba�Çu\�_gk�i�{}_�k'j`\O]'{}m$^Ð_g{äÓd_gkQkp\�q
\�_g^`\�^�Ö�]h_�ËÕkp]hm$j`_ r fI{}_gz$kTÃlÖ�_b\�ÄtÏoÆ/\�_ y w r ^`aÐj`\Of�Ö�]Q_gËÕkp]hm$j`_ r f Ê \�jY\�fÀÆ�\O_gkp\O]h\O^ Ã É�w`]h\Of
j`\O]'Ê\ y w`fQ\�]hÇuÉ�{IÏ`_g^)mukh_bÉ�^»È�É�{åÚ�\�^okp]hm$qbÏ�\�]Q\�_ y wY\|jY\�f�Êkp]Q\�_�ËZ\�^`few)muk m r`y w´jY_b\|Ù�\�^)m r Ò
_ba$Ç$\�_�k�âKÃ ý _gqbq�{�mu^7m$qbfQÉæ{|_gk|\�_g^`\�] ý muw`]hf y w`\�_g^`qb_ y w`Ç$\O_gkMÈ$É�^ ÒFÒoç m$qgqb\�Ö�]h_�ËÕkpÇB]h\O_bfh\
m r fQfhÉ�^Yj`\�]Q^Gi�j`_b\em r Ë	jY\�]"Ó�Ô�É$^`f P`r ]"qg_b\�a$\�^Gi�{ r zÀ{�mu^�\�_b^Y\�^ �tè@é�èuê âGëlìíâGë U��ê � â
Ï`]Q\�_gkh\�^�Êkp]Q\�_�ËZ\�^|m$^`fQ\OkpÅO\�^GÃÜ�\O_)\�_g^`\�]�{|_gkhkhqb\O]h\�^Àà5_g^`Å�\Oqb]hÉ$w`]pm r�á ÁÉ�f r ^`a r {îj`_g\ þ@ï�ï�ðPÎ
Æ�Ám$]Q\�jY\�]}Êkp]Q\�_�ËZ\�^�ñ Ñ ïvðPÎ Ï`]h\O_gk�ÃKò�É�]�j`\O{ È _g^Bkh\�]Qa�] r ^Yj�j`_g\�fQ\�] Áó Ï�\�]Qqb\Oa r ^`axÆ�_b]Qj
È�\O]hfskEÁm$^`jYqb_ y w�iÆ/\�fQw)m$qbÏ}fh_ y w þQÎ"Î m$qbf/Êkh]h\�_�ËZ\�^BÏ`]Q\�_gkh\�ËnÁr ]/j`_g\"Ê P`r ]Q]h\�ÇuÉ�^`fskp] r ÇBkh_bÉ�^�Ï�\�_
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Achse, auf der
die Mittelpunkte
Rohre einer Lage
sitzen

Achse, auf der
die Mittelpunkte
Rohre einer Lage
sitzen

vier Streifen
Zentren der
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j`\O^ J \�fQkhfQkh]pm$w`qgj)mukh\�^Ðmuqbf�Ï�\�fhÉ$^`j`\�]Qf'a�Ár ^`fQkh_ba�\�]QÆ�_g\�fQ\�^æw`muk�û þTüuý Ã�þ"m y w`j`\O{ä{}m$^»j`_g\
È_b\O]�Êkh]h\�_�ËZ\�^»m r ftj`\O^´Ö�]Q_gËÕkh]pm$j`_g\�^�j`\�]�m${ÞÆ�\O_gkp\OfQkh\�^xÈ�É�^Y\�_b^`m$^`j`\O]�\�^okhËZ\O]h^okp\O^æÿ�É�w�Ò
]h\Àj`\O]IÊ\ y w`fQ\�]hÇuÉ�{IÏ`_g^)mukh_bÉ�^´a�\OÆ/É�^`^`\O^Ðw)muk�i×Ï£\O]h\ y w`^`\Ok'{�mu^»Ë Ár ]��Q\Oj`\�^æj`\�] Ár Ï`]Q_ba�\O^
È_b\O] J ]Q\��£\�]�j`\O^WÄ"Ï`fQkpm$^`j����xj`\O]SÖ�] Ám$wokp\xjY\�]�a�\>kp]hÉ���\O^`\�^Wÿ�É$w`]h\vÈ$É�{ Ú�\O^Bkh] r {
j`\Of�Êkp]Q\�_gËZ\O^`f r ^`j�È$\�]ha$qb\�_ y wok�_bw`^�{|_gk�j`\�{�a�\�{|\�fQfh\O^`\�^dÖ�]h_�ËÕkp]pmuj`_ r f R �uÃ � m$qbqgf	�Q\>Æ�\O_bqgf
Æ/\�^`_ga�fQkh\�^`f�\�_g^`\�Ä"ÏBÆ/\�_ y w r ^`a�
 R �������
oa�]TÁÉ�z�\�]2m$qbf/j`_b\�w`m$qbÏ�\eÊkh]h\�_�ËZ\�^BÏ`]Q\�_gkh\�_bfskTiÈ�\�]3Ò
Æ�_b]sËÕk�{�mu^dj`_g\�Ê�\ y w`fQ\�]QÇ$É�{IÏY_b^)mukh_bÉ�^�Ã��$\Oj`\'Ê�\ y w`fQ\�]QÇ$É�{IÏY_b^)mukh_bÉ�^��Q\�j`É y wGi�Ï�\�_×Æ�\Oq y w`\O]
m$qgqb\|Ö�]h_�ËÕkpÇB]h\O_bfh\|_b^´\�_g^`\�{ Êkh]h\�_�ËZ\�^Ðqg_b\Oa�\�^Gi×Æ�_g]hjÐj`\O]'f P Ámukp\O]h\O^-a�\�^)m r \�^�Ê PYr ]h]Q\�Ç$É$^�Ò
fQkh] r Çokh_bÉ�^-Å r a�\OËnÁr w`]Qk�Ã�þ r ]'Æ/\�^Y^�{}m$^-Ç$\O_b^`\�Ê\ y w`fQ\�]hÇuÉ�{IÏ`_g^)mukh_bÉ�^ ÿ ^`jY\OkTiKj`_b\�j`_g\�fQ\
Ü�\OÅ�_b\Ow r ^`a \�]QËnÁr qbqgk�i$f r`y wok2{}m$^�^)m y w}\�_b^Y\�] � Ár ^�ËZ\�]hÇuÉ�{IÏ`_g^)mukh_bÉ�^Giuj`_b\�jY_b\�fQ\�] � É�]hjY\�] r ^`a
\�^okhf P ]Q_ y wokTÃ×Ìªfsk�{�mu^»m r`y w»w`_b\O]t\O]QËZÉ�qga�qbÉ�fOi�f r`y wok {�mu^vÅ r qg\OkhÅOke^)m y w»\O_b^`\O]�a�\�\O_ba�^Y\Okp\O^
ò�_g\�]Q\�]hÇuÉ�{IÏ`_g^)mukh_bÉ�^GÃ

���)<ÀD���F���?F£=�����F!?����Û? �M?BD!��F	<>=@AC:!D�="����F!<���?A�#$�&%!AE?F
þtm y w'j`_g\�fh\O]	Ó r fQkh\�]Q\�]hÇu\�^`^ r ^YaeÆ/\�_gz"{}m$^Gi�É�Ï�{}m$^SÁr Ï�\�]Qw)m r`P k	_b{|fQkpm$^`j`\5_gfQk�i@{}_�k×j`\�{
J ]h\��£\�]Q{ r fskp\�]�\�_g^`\�Ó�Ô�É$^`f P`r ]t_b^Sj`\O]�ÓSÔ�É�^`ÇCm${|{|\�]�Å r ]h\OÇ$É�^`fskp] r _b\O]h\�^�Ã ý \�^`^d{�mu^
Ç$\O_b^`\�ò�_b\O]h\O]sÒni � Ár ^YËZ\�]3Ò2Éj`\�]�Ê�\ y wYfh\�]QÇ$É�{'Ï`_b^)mCkp_bÉ$^xa�\Okh]hÉ'�£\�^`\O]�ÿ�É�w`]Q\'a�\>Ë r ^`j`\O^xw)mukTi
j`_g\I{�mu^x{}_�k�\�_g^`\�]�a$\�]pmuj`\�^´Ó�Ô$É�^`f PYr ]�_g^»à5_b^`ÇBq�mu^`aMÏ`]Q_b^`a�\O^»j)m$]QË3i£Ï`]h_ y woke{�m$^xjY\�^
ò�\�]Qf r`y w�i!\O_b^`\|ÓSÔ�É�^`f P`r ]�Å r ]h\OÇ$É�^`fskp] r _b\O]h\�^�i!^`m y w´jY\�]�Ó r fskp\�]Q\�]QÇ$\�^Y^ r ^`a»m$ÏGÃ � m$qgqbf
{}m$^(�Q\Oj`É y wã\�_g^`\ J ]Q\��£\�]QÇ$É�{IÏY_b^)mukh_bÉ�^�a�\>Ë r ^`j`\O^ãw)muk�i�_b^íj`\�]Q\�^ ÊBkp]h\O_gËZ\O^�a�\O^lÁr a�\O^`j
È_b\Oqb\ J ]Q\��£\�]}qb_b\Oa�\�^�ilËQÁm$w`]Qk|{}m$^íËZÉ�qba�\O^`j`\O]h{}m$z�\�^íËZÉ�]skTi r ^`j�ÅOÆ�m$]�{|_gk��Q\Oj`\�]�ceÉ${ÀÒ
Ï`_g^)mukp_gÉ�^Gi)j`_g\ È$É�^vj`\O]�Ó r fQkp\O]h\O]hÇ$\O^`^ r ^`adm$^vj`_g\IÊ P`r ]h]Q\�ÇuÉ�^`fQkh] r Çokh_bÉ�^vÆ/\�_�kp\�]Qa�\�qg\�_�kp\Ok
Æ�_b]QjGÃ
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Ó�m$^�f r`y wok"j`_b\1�Q\�^`_ga�\ Ù�\�]pmuj`\$i`ËnÁr ]�jY_b\ej`_b\ Ù�]@ÁÉ$z�\

2 ë43 U658789�:<;=;1:>9? �A@�B XÛR �C�D��� [ ë
â ë� XZü Ã*E [

ÇBqb\O_b^`fskp{�ÁÉ�a�qb_ y wI_bfsk8F�j`m$Ï£\O_)_bfskHG�I�J1KMLNLOK�J/jY_b\�ÚGm$w`qYj`\�] J ]h\��£\�]Oioj`_b\�a$\�{�Ám$z�j`\�^}c�]h_�kp\�]Q_b\O^
j`\O]ÀÓ r fskp\�]Q\�]QÇ$\�^Y^ r ^`a´Æ/É�w`q�m r Ë�\�_g^`\�]IÙe\O]pm$jY\�^Ðqg_b\�a$\�^Gi R �|j`\�]I_g{ ÇoÒ~kp\O^íÿ�É�wY]'j`\O]
c�É�{IÏ`_g^)mukh_bÉ�^Sa�\O{}\Ofhfh\O^`\�Ö�]Q_gËÕkp]hm$j`_ r f�i)âP��j`_b\'Ùe\O^)m r _ga�Ç$\O_gk�j`_g\�fh\O]�Ód\Ofhf r ^`a r ^`j(�Q�
j`\O]!Ä"Ï`fQkpm$^`j j`\�]�Ï�\Okh]pm y wokp\>kp\O^�Ù�\�]pmuj`\�^eÈ�É�{ØÊ�_ba�^`m$qbj`]hm$wok×j`\Of	Ç�Ò kh\�^�ÿ�É$w`]h\Of�ÃCÊ�É�qbm$^`a�\
j`_g\�Ó�Ô�É�^Yf P`r ]	{}_�k×j`\O^Iÿ�É�w`]hqbm$a�\O^�\�_b^Y\�^eÈ�É�^'þ r qgq$È�\O]hf y wY_b\�jY\�^`\O^0R _b^`Çu\�qB\�_g^`f y w`qg_b\Oz$kTi
ÇCm$^`^�{�mu^�jY\�^�Ê P`r ]sÈ�\�]Qq�m r Ëlj r ] y wdjY_b\�Ùeqg\�_ y w r ^`aS U TVUXW ìZY U
_b^d\�_g^`\�{ßc�É�É$]hj`_g^)mukp\O^`fQÔfskp\�{ßÏ�\�f y wY]h\�_gÏ£\O^Gi�_g^�j`\O{ j`_b\�Å>ÒªÄ y w`fh\'fh\�^YÇ]Q\ y wok�m r Ë5jY\�^
ÿ�É�w`]hqbm$a�\O^ãfQkh\�wokTÃ2Ö�m$fMc�ÉÉ�]hj`_g^)mukh\�^`fsÔ�fskp\O{ m r f�j`\�{ qb\>kpÅOkh\�^ cem P _�kp\Oq~i�j)m$fM_g^ j`\O]
ÄtÏYÏ`_bqgj r ^`a ü Ã é Å r ]�à�]Q_b^`^Y\�] r ^`ad\O_b^`a$\�Å�\O_ y w`^Y\Ok�_bfQk�i×a�\�fsknmukQkp\>k�\OÏ£\O^`j`_g\�fh\�ÍKm$]hm${|\Okp]Q_�Ò
fh_g\�] r ^`a`ÃGÌª^Yj`\�{ {}m$^xj`_g\ 2 ë Ò=[ r ^`Çokp_gÉ�^ ü Ã\EÀm$qbf][ r ^`Çokp_bÉ$^ÂjY\�] Êkh\�_ba r ^`a TVUIr ^Yj´j`\Of
Ä y wYfh\�^`m$Ï`f y wY^`_gkQkpfQY U {}_g^`_b{|_b\O]Qk�io\�]hw Ám$qgk�{}m$^MjY_b\=�Q\O^`_ba$\eÙe\O]pm$jY\$i�Ë Ár ]�j`_b\�j`m$f�m$^`a$\�a�\+Ò
Ï�\�^`\ 2 ë {|_b^Y_b{}m$q�Æ�_g]hjGÃ
Ö�_b\Ofh\tÓd_b^`_g{}_g\�] r ^`a�fhm r ËZaom$Ï�\�_bfsk�^ r ]/^ r {}\O]h_gf y wGi^`_ y wok^�Q\�j`É y w�m$^)muqgÔBkp_gf y w�q ÁÉ�fhÏ`m$]�Ã

ó {�j`_b\Of�\�_b^YÅ r fQ\�w`\O^GioÏ£\O]h\ y w`^`\�^}Æ�_b]l_g^�j`\�]5ÔÅ>Òªà�Ï�\�^Y\"j`\O^ÀÄtÏ`fsknm$^`j_����j`\O]/Ùe\O]pm$j`\O^S U6TVU8W ì`Y U È�É${ Ö�]pmuwBk�jY\�f�Ç�Ò kh\�^�a�\Okh]hÉ'�£\�^`\O^�ÿ�É�wY]h\�fOi`j`\O]�_b{�Í r ^`Çokp\ XbacUNd �fe a.gAd � [
fh_�kpÅO\$Ã ��� X�TVU eOY U�[�U 
 Y U � a.Uhd ��ì TVU8a.gAd �.
i E/ì T�ëU j
Ö�_b\t\�]hfskp\ P m$]skp_b\Oqbqg\tÄtÏYqb\�_�k r ^YaÀÈ$É�^k���e^)m y w TVU _bfsklnm ���m TVU&o X�TVU eOY UT[�U a.gOd �i E�ì T�ëUPp8q�r G X Y U � acUhd ��ì TVUXa.gAd � [ � TVU 
sY U � a.Uhd ��ì TVU�a.gAd ��
X E�ì T ëU [ut=v ë j
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Ê�_g\�knm r`y wok"_b^�j`\O]�àlÎkh]h\�{�Æ�\O]QkpÏ�\�jY_b^`a r ^`al�m 2 ëm TVU&o X�TVU eOY UT[�U ï XZü Ã�� [
m r Ë3Ã`Ö�\�^`^�\�f�_bfskl0m 2 ëm TVUPo X�TVU eOY U�[�U6587X9�:>;u;1:>9? �O@�B l]m 2 ëm ��� o X�TVU eOY U@[Kè l�m ���m TVUPo X�TVU eOY UT[ j
Ä r fha�\Of y w`]Q_b\�Ï�\�^�_bfQkl m 2 ëm TVU�o X�TVU eOY U@[5U ��� 58789�:<;=;1:>9? �O@�B R ����� �<�O��� ��� ����� ���u� � � �ê B ������â ë� è� a gAd �i E�ì T ëU p8qbr G X Y U � a � ��� � ì TVU8a.gAd � [ � TVU 
 Y U � acUNd ��ì TVU�a gAd � 
X E�ì T�ëU [ t=v ë ¡ e
fhÉ�j)m$z j`_b\"Ù�qb\O_ y w r ^`a£¢H¤O¥ �¤ � �'¦ X�TVU eOY UT[�U ï ^`_ y wBk�m$^)muqgÔBkp_gf y w|qªÁÉ�fQÏ)m$]5_bfskTÃBÖ�\OfQÆ/\�a�\O^M_bfskm r`y w�j`_g\ Ód_b^`_g{}_g\�] r ^`a�fhm r ËZaom$Ï�\ T q G� � d �<� 2 ë X�TVU eOY U@[
^`_ y wBk2m$^)m$q�ÔBkp_bf y wMq ÁÉ$fhÏ)m$]OÃÜ�\�_g{ ÇuÉ�^oÈ�\O^Bkh_bÉ�^Y\�qbqg\�^�ò�\O]QËÛm$wY]h\�^MÆ�_g]hj}_b^Mj`\O]/È$É�]hqg_b\�a$\�^`j`\O^
Ät]QÏ£\O_gk/j`_b\tÓd_g{}_g\�] r ^`a�fpm r ËZaom$Ï�\"{|_gk�j`\O{�Ód_b^`_g{}_g\�] r ^`a�f P ]hÉ�a$]pm${|{ i�i�Ó�Ì3þ ó Ì J�§ û¨E � ý
_b^SfQ\�_b^Y\�]�f y w`^Y\�qbqgfQkh\�^dà�_g^`fQkh\�qgq r ^`aÀ^ r {|\�]Q_bf y w�a�\Oq ÁÉ�fskTÃ���)<ª©G:��`<8���`F��P�<«G=��Û<8¬f%!?k�M?BD!�£F!<O=@AC:�D�=�����F	<���?BA�#$�P%�AE?�F
Ö�m$f0 r mufh_�mu^)m$qgÔBkh_bf y wY\Mÿ�\�Ç$É$^`fQkh] r Çokp_gÉ�^`fsÈ�\�]sËÛm$w`]Q\�^ãa$\�wokIÈ�É$^�jY\�]�Ü�\OÉ�Ï)m y wok r ^`aÂm r fOi
j)m$z�\�f�fQ\�w`]tÆ/É�w`q	{vÁÉ$a�qb_ y w�_gfQk�i£j`_g\ J m$^`a�\O^okp\�m$^�ÅOÆ/\�_5c�]h\O_bfQ\Im$^)muqgÔBkp_gf y w�Å r Ï£\O]h\ y w�Ò
^`\O^GÃ!Ý���\O^`fh_ y wBkhqb_ y w»Æ�_g]hjxj`_g\�f�_g^xj`\�{ Ï�\�fQÉ�^`j`\O]h\O^æc�ÉÉ�]hj`_g^)mukh\�^`fsÔ�fskp\O{diGj`m$f�_b^»j`\O]
ÄtÏYÏ`_bqgj r ^`a ü Ã ü \O_b^`a$\�Å�\O_ y w`^Y\Ok5_gfQkTÃ�R´\�^`^Àj`_g\�Ód_�khkp\Oq P`r ^`Çokp\2j`\O]lÏ�\�_bjY\�^Àc�]h\O_bfh\�m r Ë�j`\O]
Å>Ò Ä y w`fQ\�qb_g\�a�\O^GiB_bfsk�j`_g\�Ù�\�]hm$j`\�^YfQkp\O_ba r ^`aIj`\O] J m$^`a�\O^`f2j`\Of®R _b^YÇ$\�qgf�¯Â_b^�jY\�{ ]h\ y wBksÒ
Æ�_b^YÇ$\�qg_ba�\O^vÖ�]Q\�_b\ y Ç�i£j)muft{}m$^�j)muj r ] y wx\O]hw�ÁmuqgkTi�j)muzM{�mu^�j`_g\IÙ�\�]hm$j`\ S U°TVU�W ìZY U
P m$]hm$qbqg\�q�_b^-j`\O^ Ó�_gkhkh\�q P`r ^`ÇokÀj`\Of|ÇBqg\�_b^Y\�]h\O^�ce]Q\�_gfh\�fIÈ$\�]Qf y w`_g\�ÏYk�Ã/Ö�\O] J mu^`a�\�^Yf|jY_b\>Ò
fh\Of�R _b^YÇ$\�qgf�_bfsktjY_b\0±�Ám$^Ya�\'j`\O]eÙ�\�a�\O^`ÇCmukpw`\>kp\ R ë � R B>i�a�\Okh\�_bq�k�j r ] y w»j`_g\�±�Ám$^Ya�\Ij`\O]Ät^YÇumCkpw`\>kp\$i�j`_g\�^)m y w�j`\�{ P ÔBkhw)m$a�É�]Q\�_gf y w`\O^(±×\�w`]QfpmukhÅ�\ea�qb\O_ y w i ² ë®� XÛR ë � R B [ ë"_gfQk8FTVU"U knm$^4¯ U R ë � R Bi ² ë � XÛR ë � R B [së j XZü Ã é�[

Ö�\�]nR _b^YÇ$\�q|¯-Æ�_b]hj�m r`y w�È$É�^vj`\O^»Ê�\O_gkp\O^ R B r ^`j(Y U _b{ Ö�]Q\�_b\ y Ç X Y UOR B a[ _g{ÞÇBqb\�_g^`\>Ò
]h\O^íc�]h\�_gf'\O_b^`a�\Of y w`qgÉ�fhfQ\�^GÃKÖ�\�]�Ä y w`fQ\�^)m$ÏYf y w`^`_�khk_Y U _gfQk'j`_b\_³�Ô P É$kp\O^ r fh\S_b^´j`_b\Ofh\�{
Ö�]h\O_b\ y Ç�i�muqbfhÉÀ_gfQkY U"Uµ´ R ëB ì aBë�U ´ R ëB ì XZR Bknm$^4¯ [3ë2U R B ´ E/ì T�ëU j XZü Ã üo[
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���>�n�g�¹�T���u�"õ� õ Y¡£±@¬o²@¤+¬u©ª¤"±@¬¸·n¾	¤+«�/�¢3¤+«¨ª¤@¿
³Q¹*ºX»Q{_¹�k�¹bfQk/j&¹*º4¼	m'½&¾'ºX½okAº S U¿TVUXW ìÀY U m'½`m$qgÔBkA¹gf y w}Ï�º�»Áº y w�½&ºOk�Ã`àH½okpf P »Áº y w�ºX½`j�ºX»Qw�Ám$qgk
{}m'½ j&¹ÂºÀ¼	m'½&¾cº�½BkÁºÂËnÁr »�j&¹Âº Ár Ï&»�¹Â¾cº�½ ceÉ'½�ÃP¾ r »hmukA¹gÉc½&º�½Gi�j&¹Âº(¹*½ j&ºX»SÄtÏYÏ&¹bqgj r ½&¾ ü Ã �
m r Ë�¾'ºOË+Ár w&»sk�f�¹Â½`j�Ã�Ö]¹*º�m'½)m$q�ÔkÁ¹bf y w&º�ÜCº�»Áº y w&½ r ½&¾�j&º�»C¼	m'½&¾cº�½BkÁºX½�m�½�ÅOÆ®ºX¹�cy»ÁºX¹gfÁº�Ï&¹bqgj&ºOk
j)m$f�³QºX»QÅ�fsk�Ár`y ÇMj�ºX»C r mufÁ¹�m�½)m$qgÔBkÁ¹bf y w�ºX½�Ókº>kpw`Éj&º$ÃYÖ]ºX»2Ê y w&»Á¹�khk2È$Éc½�j&¹*º�fÁº�½�¼Km�½&¾cºX½okÁºX½
Å r »4º�½`j&¾�Ár qgkA¹*¾cºX½�ÿnº�ÇuÉc½`fQkÁ» r ÇokÁ¹bÉc½�j&ºX»"Ó�Ô$Éc½`f P`r »�¹gfQk�ÇBqÂº�¹Â½GÃ
Ö]ºX»�Ùy» r ½Yj&¾cº�j`m'½`Ç'º�¹gfQklËZÉ$qÂ¾cº�½`j&ºX» 3 Ä r f�j&ºX½¸G�I�J1KMLhLhK�J�ÿ�É�w&»Áº�½Gi�j&¹*º�¾cºO{vÁm$ztj&ºX»�Ó r Ò

fQkÁºX»�ºX»hÇ�ºX½&½ r ½�¾xm r ËºX¹*½&ºX» Ê P`r »�qÂ¹*ºX¾cº�½xÇ£ÁÉc½&½&º�½Gi×Ï&¹bqgj&ºOkt{�m�½£G!I�J1K$LhLOKbJ èPÄ G�I�J1K$LhLOKbJC�¿E"Å
ÍKm$m'»ÁºuÃc["Ár »!��º�j&ºOf�ÍKm�m'» Ä*Æ ehÇ&Å!Ï�º�»Áº y w�½&ºOk�{}m'½0¹Â½'j&ºX»KÔÅ+Ò3à5Ï�º�½&º�j&¹Âº2ÊkAº�¹Â¾ r ½&¾ T¸Èud � r ½`j
j&º�½´Ä y w`fÁº�½)m$Ï`f y w&½&¹gkQk0Y Èud �'j&ºX»y¼	m'½&¾cº�½okAº$i×j�¹ÂºÀm${ßÆCº�½&¹Â¾�fskAº�½ÂÈ$É�{åÚ�º�½BkÁ» r { j&º�feÅ r Ò¾cºOw ÁÉc»Á¹*¾cºX½dÊkÁ»Áº�¹gË�ºX½Yf"m r f"j�ºX»"Ó r fskAºX»�ºX»QÇ'ºX½�½ r ½&¾Sm$ÏoÆCº�¹ y wokTÃ�Ätqgf�fQkpmukA¹gfQkA¹gf y w&º�½vÊ y w ÁmukpÅ+Ò
Æ®ºX»Qk Ë Ár »�j&¹*º}ÊkAº�¹Â¾ r ½�¾ r ½`j´j�ºX½æÄ y w`fÁº�½)m$Ï`f y w&½&¹�khkIj�ºX»�ÙÉº�»pm$j�ºX½Gi^ºX½okhq�m'½&¾Sj&º�»Áº�»�j)muf
Ó�Ô$Éc½ á ¹*ºX¾$k�ij�ºX½V¾cº>Æn¹ y wokAº>kAº�½�Ók¹gkQkAº�q�ÆCº�»Qk/j&ºX»2ÊkAº�¹Â¾ r ½&¾cºX½ T¸Èud ��Ï`ÅOÆeÃ�j&ºX»/Ä y w`f�ºX½)muÏ�Ò
f y w�½&¹gkQkAº�Y Èud ��Å r ½&º�wY{_º�½dq*¹ÂºX¾uk�½)m$w&ºuÃ�Ó�m'½�w�ÁmukQkAºej)m'½&½

TVU"U 58789�:<;=;1:>9ÊÈ @�B 587X9�:>;u;1:>9Ê�O@ È � B ��Ëb� � �Ì � Ëb� �58789�:<;=;1:>9ÊÈ @�B 587X9�:>;u;1:>9Ê�O@ È � B B
 �Ì � Ëb� � r ½`jÍY U�U

58789�:<;=;1:>9ÊÈ @�B 58789�:<;=;1:>9Ê�O@ È � B � Ëb� � �Î � Ëb� �58789�:<;=;1:>9ÊÈ @�B 58789�:<;=;1:>9Ê�O@ È � B B
 �Î � Ëb� � e

Æ/É�Ï�º�¹�â � d Èud ��j&ºX½�ÏsknmukÁ¹ÂÏQkÁ¹ÂÏ y w&ºX½ [Pº�wYqÂºX»Ð&º�»�ÊkAº�¹Â¾ r ½&¾ T¸Èud �"m'½&¾�ÁmuÏ�º r ½&ÐMâ � d Èud �4Ð&º�½�ÏQknmEÒkA¹*ÏQkÁ¹ÂÏ y w�ºX½�[!ºOw`qÂº�»yÐ&ºXÏ Ä y w�ÏÁºX½`m$Ï&Ï y w�½&¹gkQkAÏ0Y Èud �CÃ�þtmCk Ár »QqÂ¹ y wx{ r zS{�m'½Âm$qgqÂº0¼	m'½&¾'ºX½okAº�½�ÒÏQkÁºX¹*¾ r ½&¾cº�½ r ½&ÐvÒ3m y w�ÏÁºX½`m$Ï&Ï y w�½&¹gkQkAº�È�Éc»ÉÐ&º�» Ók¹gkQkAºOqgÆ®ºX»QkhÏ&¹bq*Ð r ½&¾�¹Â½Ñº�¹Â½ r ½&ÐÀÐ&ºO{_Ï�º�q�Ò
Ï�ºX½�Ò�É�Éc»�Ð&¹Â½`m�ÓAº�½&ÏQÔ ÓAºO{ Ï�ºX»�º yOÔ ½&º�½ÖÕ`ÆC×'ÏnØÂºXÐ�¹Â¾cØ*¹ÂÙ Ô º�¹Â½&º]ÒeÉÉc»�Ð&¹Â½P×fÓAºX½.ÓÁ»A×'½&ÏsËZÉc»ÁÚ_×�ÓÁ¹bÉc½
È�É'½ªÐ�ºXÚ È$Éc»Á¹*¾cºX½¸¹Â½�º�¹Â½|Ê�ÓA×'½&ÐP×�»ÁÐ`ÇuÉ�Éc»�Ð&¹Â½&×�ÓAº�½&ÏQÔ�Ï�ÓÁºXÚ�ÕoÅXÛ&Ú ÜCºX¹*Ï P ¹*ºXØ&Ð&×'ÏHÏhÉc¾'ºX½P×'½�½ ÓÁºÒÉ×'ÚªÚ_º�»hÇ$ÉÉc»�Ð&¹Â½P×fÓAºX½�ÏQÔ�Ï�ÓÁºXÚÜº�»QËZÉc»�Ð&ºX»uÓ8Õ^¹Â½ÀÐ&º�Ú Æn¹Âº¸¹Â½ÂÄtÏ`Ï�¹ÂØÂÐ�Û&½&¾ ü Ã é Ð�¹ÂºIÎBÒªÄ�Ù Ô ÏÁº
P ×'»Á×'ØÂØ*ºXØoÅ�Û0Ð&ºX½|Ê�¹Â¾c½P×�ØÂÐ&»TÁ× Ô ÓAºX½�ÕfÐ�¹Âº�ÔBÒ Ä�Ù Ô Ï�º�ºX½.ÓÁØ>×'½&¾�Ð&ºX½�ÿ�É Ô »�Ø>×'¾'ºX½�Û�½&Ð0Ð&¹*º/Å+ÒªÄ�Ù Ô ÏÁºÏÁº�½`Ç »Áº�Ù Ô ÓtÅXÛ&»�ÿ�É Ô »�Ø>×'¾cºyÏ�¹*ÓhÅ�ÓTÃ¼�×fÓAÏ@Á×�Ù Ô ØÂ¹*Ù Ô Úª¹*Ó�ÓAºXØ\ÓÖÚ_×'½eÏ�º�¹ÂÚ¿�Û&×'ÏÁ¹Â×'½P×'Ø�Ô�ÓÁ¹ÂÏ�Ù Ô ºX½eò�ºX»sË�× Ô »Áº�½Ý½�¹ÂÙ Ô Ó�ÁÛ`Ï�º�»�×'ØÂØ*º5Í�×c×EÒ
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å�æ'çnè é>ê è é�ëì í ê èCî é>ê è é�ëðï êuñ'ò æ'ç4è é�ë<ó ô�õ å êæ�ö
å!æ'çnè é>êXõ�é�ëì í ê è®î é>ê è é�ë\ï ê=ñ'ò æcç é�ë ó ô�õ å êæbö
å!æ'ç é<êNõ÷é�ëì í ê èCî é>ê è é�ë\ï êuñ'ò æ'çnè é�ë<ó ô�õ å êæ ö
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»Áº Ä*Æ ehÇ&ÅhÕÆn¹*º]ºXÏ�É�Ï�º�½ ×'½&¾cº�ÏÁÙ Ô »�¹ÂºOÏ�º�½�Ï�ÓAº Ô ÓTÃ�ÓÍ×�½�ØªÁ×! 'Ó®½�Á×'ÚªØÂ¹*Ù Ô Í|×c×'»Áº"ÆCº�¾&Õ�¹*½VÐ&ºX½�ºX½
Ï�ºX¹ÂÐ�º2ÿ�É Ô »ÁºCÐ&ºX»�ÏÁºXØgÏ�º�½ÀÖ]»Áº�¹gË�×'Ù Ô ØÂ×'¾cº®×'½&¾cº Ô ÁÉc»�ºX½GÃoÖy×�Ï�»uÁÛ Ô »�ÓHÐ&× Ô ºX»�Õ'ÐP×� tË+ÁÛ&»÷º�¹Â½�Í|×c×'»XÕÐ&º�ÏÁÏÁº�½�ÿ�É Ô »ÁºV×�Û&Ï�Ð&º�»ÁÏ�ºXØbÏ�ºX½íÖ]»�ºX¹�Ë�×'Ù Ô Ø>×�¾cº¸Ï�ÓO×�Ú_ÚªºX½ÖÕ^Ð&¹*º�Ò�É@È�×'»Á¹Â×'½`ÅªÐ&ºX»IÊ�ÓAº�¹Â¾cÛ�½&¾T¸Èud �ÝÛ&½&Ð(Ð&º�Ï�Ä�Ù Ô Ï�ºX½P×$Ï�ÏÁÙ Ô ½&¹\ÓÁÓÁÏ�Y Èud �Ý¾c»hÉ" �¹ÂÏ�Ó�ÃGàH¹Â½�º'Æn¹ÂÙ Ô ÓA¹*¾cº'ò�Éc»Á×'Û&Ï�ÏÁº�ÓhÅXÛ&½�¾�Ð&×uË+ÁÛ&»XÕÐP×! �ÐP×'Ï®¾cºOÆn¹*Ù Ô ÓAº�ÓÁº�Ók¹\ÓÁÓÁºXØPºX¹*½&ºX½_¾cÛ�ÓÁºX½�ÏuÓO×�ÓÁ¹ÂÏuÓA¹ÂÏ�Ù Ô ºX½MÊ Ù Ô Á×�ÓhÅOÆ®ºX»uÓ2Ë+ÁÛ&» TVU Û&½&ÐVY U ØÂ¹*º>Ò
Ë�ºX»uÓ8ÕP¹*Ï�Ó4Ð&¹ÂºÉ¼|×�ÓAÏÁ×'Ù Ô º�Õ�ÐP×� _Ð&¹*ºÉÒ�ÉEÈ�×'»�¹>×'½YÅeÈ$Éc½ T¸È=d �yÛ&½&ÐÑY Èud ��È'ºX»�ÏÁÙ Ô Æn¹Â½&Ð�º�ÓTÃ�[tÁÛ&»nÐ&¹*º
Í�×'×'»Áº�ÕÖÐ&ºX»�ºX½´ÿ�É Ô »Áº0¹*½vÈcº�»ÁÏÁÙ Ô ¹ÂºXÐ�ºX½&º�½ÐÖ]»Áº�¹gË�×'Ù Ô Ø>×'¾cº�½ÑÏÁ¹\ÓpÅ�ºX½ÖÕ�ÓÁ»Á¹\ÓÁÓyÐP×�ÏeÍ�»QÉ�Ï&Ø*ºXÚ ºX¹�Ò½&º�»÷½&¹ÂÙ Ô ÓQÈcºX»�ÏÁÙ Ô Æn¹Â½�Ð&ºX½&Ð�ºX½VÒ�É@È�×'»Á¹Â×'½`Å�È�Éc½ T¸È=d �®Û&½�Ð¸Y È=d �®½ Û&»÷¹*½0ÏÁº Ô »H×$Ï�¾cºXÏ�Ù Ô Æ Á×�Ù Ô ÓÁºX»[)Éc»ÁÚ ×'Û�Ë3Ã�[ ÁÛ�»0Ð&¹Âº�ÏÁº�Í|×c×'»�ºVÏÁ¹*½&Ð Ð&¹*ºMÏ�ºNÓAº�¹ÂØÂ¹*¾'ÓAº�½æÿ�É Ô »�ºVÏhÉvÆ®ºX¹\Ó'È$Éc½&ºX¹*½P×'½&Ð�ºX»�ºX½.ÓsÒ
Ë�ºX»�½.Ó8Õ�ÐP×! �¹ Ô » ÄtÏ&ÏuÓO×'½�Ð ² Ú_¹\ÓÉº�ÓªÆC× üoï$#NT È�¹*ºXØ�¾c»@ÁÉ! cºX»�×'Ø*ÏÝÐ&¹*º|Ö]»Á¹gË<ÓÁ»A×'Ð�¹ÂºX½À¹*½�Ð&º�»
Ùy»@ÁÉ" cº�½`Éc»�Ð&½ Û&½&¾£ºX¹Â½�ºXÏ}Ú�ºX½.ÓA¹*Ú_ºNÓAº�»ÁÏ�¹ÂÏuÓTÃ5Ì1½~Ð&ºX»}ÙyØÂº�¹ÂÙ Ô Û&½&¾ ü Ã é Ç�×�½&½ZÚ_×'½DÐP×'½�½Z¹*½ºX»�Ï�ÓÁºX»�þ'Á× Ô ºX»�Û&½&¾VÐ�ºX½(¼�ºX»ÁÚ ÄÛR ë � R BÁÅ ë Û&½.ÓAºX»�Ð&ºX»4R�Û&»QÅXº�Ø�¾cº�¾cºX½KÁÛYÏ�º�»]Ð&ºXÚ ¼�ºX»�Ú ² ëÈcº�»Á½P×�Ù Ô ØªÁ×'Ï�ÏÁ¹*¾cºX½kÛ&½&Ð�ºX» Ô Á×'Ø*Ó TVU"U R ë � R B² % Ece
Æ®ºXÏ Ô ×'ØbÏ�Ú�×�½ Y U'& R BÏÁºNÓpÅ�ºX½DÐP×'»sË�(*)ó Ï&»Á¹*¾cºX½�Ï0¹ÂÏuÓ�ÐP×�Ï�½&¹*Ù Ô ÓÁÏ�×'½&Ð�ºX»Áº�Ï�×'Ø*Ï�Ð&¹*º�þ )× Ô ºX»�Û&½&¾&Õ�×'ÛYËnÐ&¹*º_Ú_×'½ÐÏ�ºX¹Ð&º�»tÓ�Û&Ï�ÓÁºX»Áº�»hÇ�ºX½&½ Û&½&¾�ÅXÛ&» )Û&ÙnÇ ¾c»Áº�¹gË<Ó8ÕPÛ�Ú,Ð&¹Âº Ê ÓA»Áº�¹gË�º�½SË�º�Ï�ÓhÅXÛ&Ø*ºX¾cº�½+()Ì1½ Ð&ºX»4×'½&¾'ºX¾cºOÏ�º+Ò½&º�½´þ )× Ô º�»ÁÛ&½&¾ ¹*Ï�ÓyÐ&¹*º�Ò�É@È'×�»Á¹>×�½`Å'È�É'½ TVU Û&½&Ð£Y U ¾cØ*ºX¹ÂÙ Ô Ð�ºXÚ àH»sÆ�×'»uÓAÛ&½�¾cÏQÆ®ºX»uÓ�Ð&º�Ï
ÍH»hÉ�Ð&Û`Ç.ÓAÏ Ä�TVU �-,TVU Å Ä Y U � , Y U ÅhÕ`Æ�É�Ï�ºX¹^Ð&º�»/.]Û&º�»ÁÏuÓA»Á¹*Ù Ô )Û`Ï�ºX»4ºX¹*½&ºXÚ ÜCÛ&Ù Ô ÏuÓO×$Ï�ºX½ÑÐ�ºX½
ÆC× Ô »Áº�½£R�ºX»uÓÉÐ&ºX»É×�½&¾cºXÏ�Ù Ô »Á¹*º�Ï�ºX½&º�½-Ùy» )É" 'ºIÏ�ºOÅXº�¹ÂÙ Ô ½&ºNÓ�(�Ö]º�½´àH»sÆ�×'»uÓAÛ&½�¾cÏQÆ®ºX»uÓ�º�¹Â½&º�»
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Ú�ÛYË�×'Ø*ØÂÏ�¾c» )É" 'º�Ð&Û&»�Ù Ô Ï P ¹*Ó98Xº�ÒyØ>×'ÚªÚ_º�»Á½�×�½&¾cº:8�ºX¹*¾'Ó8Õ&¹*Ï�ÓnÐ&¹*º�ÒeÉ@È�×'»�¹>×'½;8"È�Éc½ TVU Û&½&ÐkY U
<>=@?�Ä�TVU eOY U Å 3 U A Ä�TVU �-,TVU Å Ä Y U � ,Y U ÅCB

& E² AãÄÛR ë �D,R ë ìE,R B÷� R BÁÅ ÄZR B|�D,R B�Å
U E² û A ÄÛR ë �D,R ë Å ÄÛR B|�D,R BuÅ�� ÄÛR B��D,R BÁÅFB ý
U E² AãR ë �D,R ë B A�R B��D,R BFB � E² A ÄÛR B|�D,R BuÅ ë B j

Ö]ºX»QØÂ¹*½`Ç'ºÝ¼|º�»ÁÚ ¹*½ÑÐ&º�»]Û&½.ÓAº�»ÁÏ�ÓÁºX½´Ú�ºX¹*ØÂºeÈcº�»ÁÏÁÙ Ô�G ¹*½&Ð&º�ÓXÕ^ÐP× R B4Û&½�Ð R ë ¹ÂÚ Ók¹\ÓÁÓAº�Ø�Úª¹*Ó¹ Ô »ÁºX½ G × Ô »ÁºX½VR�ºX»uÓAº�½H8XÛ&ÏÁ×'Ú_ÚªºX½�Ë�×'ØÂØ*ºX½+(Ö]ºX»®»Áº�Ù Ô ÓÁºy¼|º�»ÁÚ ¹ÂÏuÓ�ÐP×'ÏC.]ÛP×'Ð&»Á×�Ó�Ð&º�»�àH¹Â½�Ò
8Xº�ØÂ»QÉ Ô »A×�Û á )ÉcÏ�Û&½&¾�â÷Õ�¾cº�ÓÁºX¹ÂØ\Ó÷Ð&Û�»ÁÙ Ô Ð&ºX½|Ö]»Á× Ô ÓO×$Ï&ÏuÓO×'½�Ð ² (�Ö]¹Âº�Ò�É@È�×'»Á¹Â×'½;8�È�Éc½ TVU Û&½&ÐY U ¹ÂÏuÓ4×'ØÂÏQÉIÈ�Éc½�Ð&º�»�ÙÉ» )É" cºX½YÉc»ÁÐ&½ Û&½�¾JI ï d B ����K �L ï�ï ��� U � e 6 è E ï ��M T�T ÕPÐ+( Ô (PÏÁº Ô »�Ç�Ø*ºX¹*½+( R6¹*ºÈ�É'» G ºX¾c¾cº�½`ÉcÚªÚ_º�½ÖÕ�ÏhÉcØ*Ø*ÓAºÉÚ_×'½�ÐP× Ô º�»Q½ Û&» )Û`Ï�º�»�ÏQÉcØÂÙ Ô º�Í�×'×'»ÁºÝÚ_¹\ÓÁÓAº�ØÂ½ÖÕ�Ð&ºX»�ºX½xÿ�É Ô »�º¹Â½�È'ºX»ÁÏ�Ù Ô ¹Âº�Ð&ºX½�ºX½xÖ]»�ºX¹gË�×�Ù Ô Ø>×'¾'ºX½�ÏÁ¹\ÓN8�ºX½+(
Ö�É Ù Ô ×�Û&Ù Ô Ï�ºX¹QÐ&¹Âº�ÏÁº�»�Ók¹*Ó�ÓAºXØ*Û&½&¾ )ÛYÏ�º�» G º�½&¹Â¾cº�»SÍ�×c×�»ÁºxÏ&Ø*ºX¹bÏ ÓVºX¹*½ ó ½BÏ�º Ô ×'¾'ºX½

8XÛ�» )Û&ÙnÇO(£Ö]ºX½&½���ºXÐ&º�Ïtÿ�É Ô »4×'Û&Ï4ºX¹*½&ºX»�Ö]»�ºX¹gË�×�Ù Ô Ø>×'¾'º G ¹Â»�Ð )Û`Ï�ØÂ¹ÂÙ Ô ºX» G ºX¹*ÏÁº�Ú_¹\ÓnÚ_º Ô »4×'ØÂÏºX¹*½&ºXÚ ÿ�É Ô »É×'Û&ÏÉÐ&º�»Ý×�½&Ð&ºX»�ºX½´Ö]»Áº�¹gË�×'Ù Ô ØÂ×'¾cº�Ç$ÉcÚIÏ�¹Â½&¹*ºX»�Ó:(GÖ]¹*º�ºX¹Â½�8XºXØ*½&ºX½´Ê�ÓÁºX¹*¾cÛ&½&¾cº�½Ð&º�»�¼|×'½&¾cº�½ ÓÁºX½�×'½ Ð�¹ÂºXÏ�ºvÍ|×c×'»ÁºÍÏÁ¹Â½�Ð ÐP× Ô º�»�Úª¹*ÓÁºX¹Â½&×'½&Ð&º�»}ÇuÉc»Á»�ºXØÂ¹*ºX»uÓ8Õ�¾cºX½&×'Û&ÏhÉ�¹ Ô »�º
P Ù Ô ÏÁºX½&×$Ï&ÏÁÙ Ô ½&¹*Ó�ÓAº!(GÖ]¹ÂºÉÏ P )×fÓAºX»�ºX½ ó ½ ÓÁºX»�ÏÁÛ&Ù Ô Û&½&¾'ºX½ G º�»ÁÐ&º�½(¾cØ )Û�ÙnÇ�Ø*¹ÂÙ Ô º�» G ºX¹*ÏÁºQ8�ºX¹*¾cºX½ÖÕÐP×! Ô ¹*ºX»Á×'Û&Ï�Ç'º�¹Â½&º�Ê Ù Ô�G ¹Âº�»Á¹*¾�Ç'º�¹*ÓAº�½kº�» G ×'Ù Ô Ï�ºX½+(
����¬�%SR�T8¬f%VU+WYX(#:ZWYX\[|�^]`_HWVTba��P%��c]��dUe]�X\f «��SUeT:gVWeXhWVUSR�]�Xhih] %YX�]�X@]�UjX�]�k!�SU+l
TbR�X@W��d]�X�R�]�UnmogVWeX�]�U
ÜCº�¹	Ï�ºX¹*Ð&ºX½�ÿ4ºOÇ$Éc½&ÏuÓA»�Û`Ç.ÓA¹bÉ'½&ÏQÈ'ºX»QË�× Ô »Áº�½ÖÕÖÐ&º�ÚßÇuÉc½oÈcº�½ ÓÁ¹bÉc½�ºXØÂØ*ºX½ÑÏQÉ G ¹Âº�Ð�ºXÚ  ÛP×'ÏÁ¹Â×'½P×CÒØgÔ ÓÁ¹ÂÏÁÙ Ô ºX½ÖÕBÇf×'½&½_Ð&ºX»C[�×�ØÂØ&º�¹Â½.ÓA»�º�ÓAº�½ÖÕ�ÐP×! �Ð&¹ÂºtÓkÛ&ÏuÓAºX»�ºX»QÇ'ºX½�½�Û�½&¾¸¹ Ô ½&º�½�Úªº Ô »®×'Ø*Ïº�¹Â½&º�½
Ê�ÓÁ»ÁºX¹�Ë�ºX½'Ë )Û�»�Ð&¹*ºR�ºX¹\ÓAºX»QÏ�º Ô ×'½&Ð�ØÂÛ&½&¾]×'½BÏ&¹ÂºNÓAº�Ó:('[ )Û&»�×�ØÂØÂº®×'½&¾'º�Ï�É'ÓAº�½&ºX½ÀÊ ÓA»Áº�¹gË�º�½IÏ�º�»Áº�Ù Ô Ò½&ºNÓ�Ú�×�½�Úª¹*Ó®Ð&ºXÚ�ÿ4ºOÇ$Éc½�Ï�ÓA»�Û`Ç.ÓA¹gÉc½&ÏQÈ'ºX»sË�× Ô »Áº�½kÐ�¹Âº=��º�½&¹Â¾'ºX½SÙyºX»Á×'Ð&ºX½�Õ�Ð&¹*º�ÐP×'Ï�×'½&¾cºOÏ£ÉuÒÓAº�½&ºn¼|»�º���ºX»�Ú0Û&Ï�ÓÁºX»�¹ÂÚîÊ�ÓA»�ºX¹�Ë�ºX½ª×'Ú Ï�ºXÏuÓAº�½_º�»hÇ Ø )×'»�ºX½+(BÖ�É�Ù ÔpG ºXØÂÙ Ô ºQÐ&º�»/ÙÉº�»A×'Ð&º�½¸¾c¹bÏ�ÓÐ&¹*º¸[�ØÂÛ&¾$ÏP× Ô ½(Ð&º�ÏIÓSÔ�Éc½&ÏÝ×'Ú Ï�º�Ï�ÓAº�½ G ¹*ºXÐ&º�»�q�Ý Ô ½�ºªº�¹Â½&º )×'Û� cºX»�ºÀÿ4º>Ë�ºX»Áº�½;8 Ä^G ¹Âº�º�Ï
8XÛ�ÚîÜCº�¹ÂÏ P ¹ÂºXØ�ÐP×'Ï�Ê�¹ÂØÂ¹r8X¹*Û&Ú�ÓAº�ØÂº�ÏhÇ$É PcG )×'»�º"Å	Çf×'½�½�Ú�×'½�Ð�¹ÂºXÏ�º�[P»A×'¾'ºC½&¹*Ù Ô ÓlÏ�ºX×'½.Ó G Éc»uÓAº�½+(
Ì1½ÑÐ&º�½([ )×'Ø*ØÂº�½ÖÕP¹Â½kÐ&ºX½&º�½(Ú�×�½Ñ×'½&½�º Ô ÚªºX½ÑÐ&×'»QË=Õ!ÐP×! s8XÛ&»tà�»�ºX¹*¾c½&¹ÂÏt8Xº�¹*Ó4½ Û&»]ºX¹*½xÓ�Ô$Éc½Ð&Û&»�Ù Ô Ð&¹*ºMÓ�Ô$Éc½`Çf×'ÚªÚ_º�»É¾cºXØÂ×'ÛYË�ºX½�¹ÂÏuÓ8Õ G )× Ô Ø\Ó�Ú_×'½�×'Û&Ï�Ð&ºX½�»Áº�ÇuÉcÏ�ÓÁ»ÁÛ&¹*ºX»uÓAºX½-Ê P Û&»�ºX½Ð&¹*º=��ºX½�¹Â¾cºÉ×'Û�ÏXÕ G ºXØÂÙ Ô ºÝÐ&¹*ºy¾c» )É! 'ÓAº Ù )Û�ÓAº�Ï�ºXÏ�¹*Ó98�Ó�(
Ö]¹ÂºMÙ )Û�ÓÁºVºX¹*½&ºX»�Ê P Û&»0Ð�º�ÃP½&¹*ºX»uÓ�Ú�×�½ ÐP×$Ï�ºX¹®ÏhÉ 3 à�¹*½&ºV»�º�Ç$É'½&Ï�ÓÁ»ÁÛ&¹*ºX»�ÓÁº�Ê P Û&»�Ø )×'ÛYË<Ó×'½ Ð&º�½ Ö]» )× Ô ÓAº�½ Ð&ºX»�¾'º�ÓA»QÉ'��ºX½&º�½Wÿ�É Ô »�ºÑºX¹*½&ºXÏ�Ê ÓA»Áº�¹gË�º�½&ÏV¹ÂÚ P Ï�Ï�ÓO×�½&Ð�����È�É'»hÏ�ºX¹u(

ÙyºXÚªºXÏÁÏ�ºX½ G Û&»ÁÐ&º�È�Éc½_Ð&ºX»ÒÉ×'ÚªÚ_º�»HÐ&ºX»/Ö]»Á¹�Ë<ÓA»Á×'Ð&¹ÂÛ�Ï R �nÚ_¹\Ó�Ð&ºX»/ÙyºX½P×�Û&¹Â¾�Ç�ºX¹\Ó/âP��( P Ø*Ï
Ù )Û�ÓAº>Ë�Û&½`Ç.ÓA¹gÉc½ ½&¹ÂÚªÚ�Ó�Ú_×'½ Ð&¹Âº 2 ë Ò1[PÛ&½`Ç.ÓA¹gÉc½

2 ë 3 U 5 789�:<;=;1:>9? �O@�B ÄÛR ���`�Q�"Å ë
â ë� j



w ï Þ x]ßHàXz|{�ô~}����4{ Þ�á �]�^z|��� Þ z�à á ���n{�nx]�y{��ãâDä á �]��ß����Q{��
Ö]¹Âº"Ù )Û�ÓAº4¹ÂÏuÓCÛ�Ú�ÏhÉ�¾'» )É" cº�»XÕX��º�Ç�Ø*ºX¹*½&ºX» 2 ë ¹ÂÏuÓ�(BÖ]¹Âº"Ê P Û&» Ô )É'Ù Ô Ï�ÓÁºX»�Ù )Û�ÓÁºQ¹*Ï�Ó®ÐP×'Úª¹*Ó�Ð&¹*º
Ê P Û�»ÝÚª¹*ÓÉÐ&º�Ú Ç�Ø*ºX¹*½&Ï�ÓÁºX½ 2 ë (!Ö]¹*ºXÏÁº G ¹Â»�Ð�×�ØÂØÂº�½£×'½&Ð&º�»ÁºX½-Ê P Û&»�ºX½ ¹*½�º�¹Â½&º�Ú à�»�ºX¹*¾c½&¹ÂÏ
È�É'»Á¾cºb8�Éc¾cº�½+(
v'wtxyw�z {}|C~��V|/�5�|/� ��e�-���Y����|/�����O�/�C������|/�����e�������/���e| ���/�E�+���

� �Y�O�t���e|F�;�e�������|/���;����������Y������� �F��|/� � �/���e|
  º�¹ÂÐ&º�ÿnº:¡�¢c½&ÏuÓA»ÁÛ�¡ ÓÁ¹�¢c½�Ït£cº�»t¤�× Ô »ÁºX½ZÚ )Û�ÏÁÏÁº�½D¹ Ô »�º�±	ºX¹ÂÏuÓAÛ&½�¾cÏt¤ )× Ô ¹Â¾"¡�ºX¹*Ó0½;¢ Ù ÔJ¥ º G ºX¹*ÏÁº�½+(
¦ Ú�¤^¢cØ*¾cºX½�Ð&ºX½ G ¹Â»�Ð¸Û&½.ÓAºX»�ÏÁÛ&Ù Ô ÓXÕ G ¹*º�¾cÛ�Ó�ÏÁ¹*º�Ð&¹Âº�§ P Û&»Áº�½_»�º:¡�¢c½&Ï�ÓÁ»ÁÛ&¹*ºX»�ºX½ÖÕ Ð&¹*º G )× Ô »Áº�½&ÐÐ&º�»V¹ÂÚ º�»ÁÏ�ÓÁºX½�ÒÉ× P ¹\ÓAºXØ ¥ ºXÏ�Ù Ô »Á¹*º ¥ ºX½&º�½¿¼�ºXÏuÓAÏ�ÓÁ»A× Ô ØÂÚªºXÏÁÏ�Û&½&¾D×'Û�¤�¾cº:8�ºX¹ÂÙ Ô ½&º�Ó G Û&»�Ð&ºX½o(
¨ ¹\ÓÝº�¹Â½&º�Ú ºX¹*½�¤�×'Ù Ô º�½ ¨ ¢�Ð&ºXØ*Øy¡f×'½�½�Ú_×'½>© G ¹Âº G ¹Â»�ÏÁº Ô ºX½ G º�»ÁÐ&º�½h©(Ð&¹*º_¼�»ÁºN��º�»�¹*½ºX¹*½&ºX» ¨«ª ¢c½;¡f×'ÚªÚ_º�»^Ï9¢4¾cÛ�Ó�½P×'Ù Ô × Ô Ú_º�½ÖÕ�ÐP×! 4Ú�×�½�Ð�¹Âº�¼|º�Ï�ÓÁÏ�ÓA»Á× Ô Ø*ºX»Á¾'º ¥ ½&¹*ÏÁÏ�ºCÚª¹*Ó	º�¹Â½&º�»
¬ ºX½P×'Û�¹Â¾"¡�ºX¹*Ó�£"¢c½_º�Ó G ×��" »Áº P »9¢�Ð&Û;8�¹ÂºX»uÓ�(�®�Û�£!¢c»HÚ0Û; ÉÚ_×'½¸Ð&¹Âº ¨¯ª ¢c½;¡f×'ÚªÚªºX»HºX¹*Ù Ô ºX½�ÕÐ&¹*ºyÏÁ¹ÂÙ Ô ¹ÂÚ�¼|º�Ï�ÓÁÏ�ÓA»Á× Ô Ø ¥ ºb¤�×'½&Ðo(
°y��¬�%oWVUY±�[Y]�XHf «��²UYk��;i³i�]�X´i �µR·¶Í����#¸]«[e]�T´m	���b�^¹ �dWViºR�]��^]�Tbk��OgVT
» Ú Ð&¹Âº�¼y»uÓAÏ�½�¾]»Á¹1¤<ÓN8�ºX¹*Ó�½   ºb8X¹*º Ô Û&½&¾]Ð�ºX»�ÿ¿¢ Ô »Áº�Ð�¹ÂºXÏ�ºX»�ÒÉ×'ÚªÚ_º�»�8�Û ¥ ºXÏuÓA¹*Ú_ÚªºX½ÖÕfÐ&¹*º�¹ÂÚ
  º�»ÁºX¹*Ù Ô Ð&º�Ïp§�¹ÂØÂ¹r8X¹*Û&Ú�ÓAº�ØÂº�Ï9¡!¢ P Ï]Ï�ÓÁº Ô º�½ÖÕ ¥ º�»ÁºXÙ Ô ½&º�Ó�Ú�×'½ÀÐ&º�½ P ¥ Ï�ÓA×'½&Ð�Ð�ºX»�Ú_¹\ÓyÐ&ºXÚ
§ ¹*ØÂ¹�8�¹ÂÛ&ÚÝÓAºXØ*ºXÏt¡!¢ P`¥ º�Ï�ÓÁ¹ÂÚªÚ�ÓAº�½ ¨«ª ¢'½&Ï P Û�»´£"¢c½ Ð&º�½}§ ¹Â¾c½&×'ØÂÐ&» )× Ô ÓAº�½ Ð&º�»V¾cº�ÓÁ»9¢'��ºX½�ºX½
ÿ¿¢ Ô »ÁºCÛ&½&Ð0ÓA» )×'¾'Ó�Ð&¹Âº�ÏÁºX½ P ¥ Ï�ÓA×'½&Ð�¾cº�¾cºX½�Ð&¹*º�¹Â½�Ð&ºX½Àÿ¿¢ Ô »�ºX½�¾cº�Ú_º�ÏÁÏÁº�½&º¿¾]»Á¹1¤<ÓN8�ºX¹*Ó�×'Û�¤�(
¾]ºX½ P ¥ ÏuÓO×'½�Ð0Ð&ºX»À§ P Û&»e£"¢c½�Ð&ºX½*§�¹Â¾c½P×�ØÂÐ&» )× Ô ÓAºX½5£cº�»ÁÏ�¹Âº Ô Ó�Ú�×'½ÝÚ_¹\Ó^ºX¹*½&ºXÚÂÁ�¢c»t8XºX¹*Ù Ô ºX½�F
G ºX½&½�Ð&¹*ºC§ P Û&»�Ø*¹Â½;¡ Ï|×'Ú3¾]»A× Ô ÓÁºy£!¢c» ¥ ºX¹*Ø )×'Û�¤<ÓXÕ"¹ÂÏuÓ�Ð&º�» P ¥ Ï�ÓA×'½&Ð�½&º�¾.×�ÓA¹1£�ÕfÏt¢c½&ÏuÓ P ¢cÏÁ¹\ÓA¹r£S(
¾]¹ÂºpÁ�º�»�ÓÁºX¹ÂØ*Û&½&¾cº�½ÖÕ	Ð&¹*ºªÚ_×'½£×'Û�¤CÐ&¹Âº�ÏÁº¸R�º�¹ÂÏ�ºªº�» Ô )×�Ø*Ó8Õ	Ï�¹Â½&Ð£¹Â½ÀÐ&º�»ÝØ*¹Â½;¡�ºX½�§ P ×'Ø\ÓAº¸Ð&º�»
P ¥�¥ ¹ÂØ*Ð&Û&½&¾ ü ( w ¤�ºXÏuÓA¾cº Ô ×'Ø*ÓÁºX½+(�þ4¹ÂÙ Ô Ó ¥ º�¹H×'Ø*ØÂºX½»ÿ¿¢ Ô »�ºX½ÀÃP½&Ð&ºNÓ�Ú�×'½\ÃH¹Â½.ÓÁ» )×'¾cº�Ït¢ G ¢ Ô ØØÂ¹*½;¡ Ïª×'ØÂÏª×'Û&Ù Ô »Áº�Ù Ô ÓÁÏ�¹ Ô »Áº�ÏÄ¾]»Á× Ô ÓAº�ÏXÕ�Ð&ºX½�½ ÐP×'Ïs§ ¹ÂØ*¹�8�¹ÂÛ&Ú�ÓÁºXØ*ºXÏ9¡�¢ P Ð&º�Ù�¡ Ó�½ Û&»_º�¹Â½&º�½
  º�»ÁºX¹*Ù Ô £!¢c½ 6/Å�6 #hTHÆ × ¥ Õ G )× Ô »Áº�½&Ðª��ºXÐ�ºXÏ�ÿ¿¢ Ô »nº�¹Â½&º�½º¾]Û&»�Ù Ô Ú_º�ÏÁÏ�ºX»'£!¢c½>Ç #NT Ô ×�Ó�(R6¹ÂºÝ¹Â½ÑÐ�ºX»]»�ºXÙ Ô ÓAº�½�³ )×'Ør¤<ÓÁº�Ð&º�» P ¥�¥ ¹ÂØ*Ð&Û&½&¾ ü ( w ×�½&¾cºXÐ�ºXÛ�ÓÁº�Óy¹*Ï�Ó8Õ�ÏÁ¹*½&Ð(½ Û&»]Ð&¹*ºIÿ¿¢ Ô »�º� Õ ¶ Õ�E�È�ÕPÛ&½&Ð£E 6 £"¢'ØÂØ^×'Û&Ï�¾cºXØ*ºXÛ&Ù Ô ÓÁº�Ó8Õ!Ð&¹*ºeÿ�¢ Ô »Áº ü Õ 6 Õ�E��0Û&½&Ð�E�Ç���º G º�¹ÂØ*Ï4½ Û&»4×'Û�¤÷Ð&º�»ºX¹*½&ºX½\§�ºX¹*ÓÁº0Ð&º�Ï5¾]»A× Ô ÓAº�ÏÉ£"¢'ØÂØMÕ�×'Û�¤Ð&º�»y×'½&Ð�ºX»Áº�½Àº�Ó G ×¯8�Û&»É³ )×�Ør¤<ÓAº�Õ�Û�½&ÐÀÐ&¹Âº'ÿ�¢ Ô »ÁºVEcÕ
Ç�Õ w ÕOÊ�Õ 7 ÕÖE'EcÕÖE ü Û&½&Ð£E w G º�»ÁÐ&º�½Í½ Û&»n¾cº�Ï�ÓA»�ºX¹1¤<Ó�(�Á�¢c½�½ Û&½k×'½ G º�»ÁÐ&º�½ÑÐ&¹Âºy¾'ºXÏ�ÓÁ»Áº�¹r¤<ÓAº�½
ÿ¿¢ Ô »Áº�Õ.Ð+( Ô ( Ð&¹Âº�ÿ¿¢ Ô »Áº�EcÕ�Ç�Õ w Õ 7 ÕPEcEcÕPE ü Û&½&ÐkE w ½&¹ÂÙ Ô ÓÚ_º Ô » ¥ ºNÓA»Á×'Ù Ô ÓAº�ÓXÕ Ð�¹Âºn¾cºXÏÁ×'Ú�ÓÁº
¤^¢cØ*¾cºX½&Ð�º P ½P×'Ø ª ÏÁºÉÏ�Ó )Û�ÓN8NÓQÏ�¹ÂÙ Ô ×'Û�¤�Ð&¹ÂºÉ×'½�Ð&ºX»�ºX½dÿ�¢ Ô »Áº!(

¦ ½Í×�ØÂØÂº�½«¼]»�ÓAÏ�½�¾]»�¹r¤<ÓN8�ºX¹\Ót½¸Á�º�»�ÓÁºX¹ÂØ*Û&½&¾cº�½VÐ&º�» )Û ¥ »Á¹*¾c¾cº ¥ ØÂ¹Âº ¥ º�½&ºX½�Õ ¥ º�¹ÂÐ&Ï�ºX¹\ÓA¹Â¾ ¥ ºXØ*ºXÛ&Ù Ô ½ÓAºNÓAº�½ ÿ¿¢ Ô »�º£º�»9¡�ºX½&½.ÓkÚ�×'½6º�¹Â½&º�½¿¾cº�ÏÁÙ Ô�G )×'»t8�ÓAº�½   º�»ÁºX¹*Ù Ô ¹*½6Ð&ºX»�[�¢c»ÁÚ Ð&ºXÏ   Û�Ù Ô ½Ï�ÓA× ¥ ºX½&Ï�Á0Õ Ð&ºX»n×�Û�¤�ºX¹Â½�ºXÚ ¾'» )×'Û&Ø*¹ÂÙ Ô º�½ » ½.ÓAº�»Á¾c»�Û&½&Ð�ÏÁ¹\ÓN8�Ó:(;¾]¹*º]±^×'¾cºyÐ&º�» ¨ ×@Ë ¹ÂÚ_×�Ð&º�Ï
Á'½   ×'½&Ð�ºXÏ÷º�»Á¾c¹ ¥ Ó÷ÐP×�ÏXÕ G ×'Ï÷Ú_×'½0¹*Ú°×'ØÂØ*¾cºXÚªºX¹*½&ºX½�Û&½.ÓAº�»÷Ð&ºX»Ì¼y»uÓAÏ�½�¾]»Á¹1¤<ÓN8�ºX¹*Ó�½¸Á�º�»�ÓAº�¹ÂØ*Û&½&¾
£cº�»ÁÏuÓAº Ô Ó:(;¾]¹Âº   »�ºX¹\ÓAº4Ð&ºXÏ   ×'½&Ð&º�ÏC¹*Ï�ÓºX¹*½ ¨ ×! c¤ )Û&»Ð&¹ÂºÉ¼]»�ÓAÏÁ×'Û�Í )¢'ÏÁÛ&½&¾�(�¾]º�»®¾'»A×'Û&º » ½�½ÓAº�»Á¾c»�Û&½&Ð ¥ ºX»�ºX¹*Ù Ô » )Û Ô »uÓ/£"¢'½(Ï9¢c¾cº�½P×'½&½.ÓÁºX½ÏÎ�ÐuÑFÒ�Ó�Ô@ÕdÖN×@ØoÓÙØ Ô ºX»�Õ�Ð&¹*º�ÐP×�Ï ¨«ª ¢c½£×'Û&Ï�Ð�ºX½
ÿ¿¢ Ô » G )×�½&Ð&ºX½ ¾'ºXÏÁÙ Ô Ø>×'¾cº�½ Ô ×�Ó�Û�½&Ð ½ )× Ô º�»V×'Ú ¾]»A× Ô ÓV×'ØÂÏ_ÐP×'Ï ¨¯ª ¢c½Ú£!¢c» ¥ ºX¹1ÍP¹Âº�¾cºX½ÖÕ
G ºXÏ Ô ×'Ø ¥ ÏÁ¹*º�ºX¹Â½Û¤�» )Û Ô ºX»�ºXÏF§ ¹Â¾'½P×'Ø�¾'º ¥ ºX½ÖÕ ×'Ø*ÏHºXÏ�Ð&º�Ú P ¥ ÏuÓO×'½�Ð�Ð&º�Ï ¨¯ª ¢c½&Ï�£"¢'ÚÜ¾]»A× Ô ÓÁººX½.ÓÁÏ P »�¹ÂÙ Ô Ó�(�ÃH¹Â½&º P Û&ÏÁ½&× Ô Úªº4ÏuÓAº�ØÂØ*Ó�Ð&×'Ï�ÿ�¢ Ô »�E�ÇyÐP×'»:(c³Q¹Âº�»H¹ÂÏuÓ�ÐP×'ÏÌÁ'½   ×'½&Ð ¥ ºX¹P¾c» )¢" cºÙ½»Áº�½�¾]»Á¹1¤<ÓA»Á×'Ð&¹Âº�½D×'Û&Ù Ô ½&×'Ù Ô ¢ ¥ ºX½ Ô ¹Â½Z×'Û&ÏÁ¾'ºb¤�»A×�½&Ï�Ó:(F¾]¹*º$ÃHØ*º:¡.ÓA»t¢c½&¹�¡`Ð�¹ÂºXÏ�ºXÏ�Ò�×�½P×'ØÂÏ
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Mittelwert in y:        (-2,082±0,005) µm
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Mittelwert in y:        (33,062±0,09) µm
Standardabw. in y:     (285,5±0,8) µm
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Mittelwert in y:        (2,868±0,007) µm
Standardabw. in y:     (119,0±0,2) µm Standardabw. in y:     (123,4±0,2) µm

Mittelwert in y:        (-2,635±0,006) µm
Standardabw. in y:     (118,0±0,2) µm

Mittelwert in y:        (-17,71±0,04) µm
Standardabw. in y:     (125,6±0,2) µm

Mittelwert in y:        (-0,809±0,002) µm
Standardabw. in y:     (114,7±0,2) µm

Mittelwert in y:        (-2,59±0,01) µm
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I J ��d a dRdRdRdRd B K � a `�Æ�ÆP� E 6 4&e�Ê�� E w eh� E Å R � È�e ¶ E�Çc� Å R Æb� � T Ï9¢'½&Ï�Ó
¥ ºXÏÁÙ Ô »ÁºX¹ ¥ ÓyÚ_×'½ÍÐ�¹ÂºpÃH¹*½;8Xº�ØÂ»9¢ Ô »A×'Û�Í )¢cÏÁÛ�½&¾Ä¤ )Û&» ¥ º�ØÂ¹*º ¥ ¹*¾cºA0Q×'Ð�¹ÂºX½o(²¾]¹*ºp¼]»uÓAÏA×�Û�Í )¢cÏ�Û&½&¾¹ÂÚ�0�¢ Ô »Áº(E�Ç(¹*Ï�Ó¸¹ÂÚ ¨ ¹*Ó�ÓAº�Ø�Û&Ú E 6  ÏÁÙ Ô Ø*ºXÙ Ô ÓAº�»V×'Ø*Ï0Ð&¹*º�Ð�ºX»ª×'½&Ð&º�»Áº�½�0¿¢ Ô »�º Ä £�¾cØu(
P ¥�¥ ¹ÂØ*Ð&Û&½&¾+4;( 7 ÅÙ(&³Q¹Âº�»�¹ÂÏuÓnÐP×'Ï P Û&Ï�¾cØÂº�¹ÂÙ Ô Ï P ¢'Ø ª ½;¢cÚ

} ÄZR�~sT�Tv� Å 3 U�� Ç�E ¶ e wÄÛR � È�e�È"È!È"È"È�E�Å d a t1t B L � EcE�Ç�eO� � w e�Çc� ¶ÉÅ R�� � T j
¾y×'Úª¹*Ó�¹*Ï�ÓnÐ&¹*º ¨«ª ¢c½�¡�×�Ú_ÚªºX»�¾cº�ºX¹*Ù Ô Ó:(
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����T��FX�]X��]�X@i�� [Y]����8�dUÚ[e]�XHf��SU²R�]"l��M�;X�� �;lÙm¡�diÏW¢����R����SUR6¹Â» G ºX½&Ð�ºX½ÑÛ&½�ÏQÐ&º�»�[P»Á×'¾cº8XÛ�Õ G ¹*ºÝÚ_×'½ ÐP×'Ï P ½�Ï P »�ºXÙ Ô £cº�» Ô ×'Ø\ÓAº�½(ºX¹Â½�ºXÏ'¾]»Á¹r¤<ÓÁ»9¢ Ô »ÁºXÏÐ&º�» ¨«ª ¢'½;¡f×'Ú_ÚªºX»�×'Û�¤�¾cº�Ø>×'Ð�ºX½&ºÝ¼|º�¹ÂØÂÙ Ô ºX½À×'Û�¤�º�¹Â½�¤�×�Ù Ô ºÝR�ºX¹*ÏÁº0¹*½ÍÐ&º�» ¨ ¢c½.ÓAº�½V£�×'»�Ø�¢�½
§ ¹*Ú0Û&Ø>×fÓA¹�¢'½�½P×'Ù Ô × Ô ÚªºX½ ¡f×'½�½+(



}��10c���Q{ Þ0á ���^z|��� Þ z�à á �32 á54 2�{���{��y�n{�z�àu� 4 2�{�� â~ä á ����ß��|�4{� w�6
¦ Ú ÒÉ× P ¹\ÓAºXØoÇ Ô × ¥ ºX½ G ¹Â»C¾cºXÏ�º Ô º�½ÖÕ!ÐP×! �Ú_×'½ ×'½&½&º Ô ÚªºX½�ÐP×'»t¤=Õ ºX¹*½¯¾]»Á¹r¤<ÓÁ»9¢ Ô »C»Áº�¾c¹1½Ï�ÓÁ»Á¹*ºX»Áº 5 º�Ð&ºXÏy¾'ºXØ>×�Ð&ºX½&º�¼�ºX¹*ØÂÙ Ô º�½ÖÕÖÐP×�Ïy¹Â½ÑÏ�ºX¹Â½ ¬ ×'Ït£!¢cØÂÛ�Ú_º�½(¾cºXØÂ×'½&¾'ÓXÕ�Úª¹*Ó P Û&Ï�½P× Ô ÚªººX¹*½&ºXÏ�¡ ØÂº�¹Â½&º�½   ºX»�ºX¹ÂÙ Ô ºXÏ¹Â½¸Ð&ºX»�y )× Ô ºnÐ&º�»"0¿¢ Ô » G ×�½&Ð+(cR�ºX½&½ R Ð&º�» P ¥ Ï�ÓA×'½&Ð_Ð&ºX»y§ P Û&»ºX¹*½&ºXÏC¾cºXØÂ×'Ð&ºX½�ºX½�¼�ºX¹ÂØ*Ù Ô ºX½�ÏC£"¢cÚ § ¹Â¾'½P×'ØÂÐ�»A× Ô Ó®¹ÂÏ�ÓXÕ�ÐP×�½&½�¹ÂÏuÓ�Ð&¹*º�y�×�Ù Ô�G ºX¹*Ï G × Ô »�ÏÁÙ Ô º�¹Â½�½ØÂ¹*Ù Ô ¡'º�¹*Ó/¤ )Û�»�Ð�¹ÂºXÏ�ºXÏÉ¼�ºX¹ÂØ*Ù Ô ºX½À¾cØ*ºX¹*Ù Ô E¸¹*Ú ¦ ½.ÓAº�»t£�×'ØÂØ ~ È T�T e¸Ew4&e¤4 T�Tv� Û&½�Ð\¤ )×'Ø*Ø*Ó�¹ÂÚ

¦ ½.ÓAº�»t£�×'ØÂØ � Ew4�e¤4 T�T e8Ew4&e w T�Tj~ Úª¹*Ó�ÏuÓAº�¹Â¾cº�½&Ð&ºXÚ¥04×'Ð&¹*Û&Ï�ØÂ¹*½&º8×�»�×'Û�¤�È�([!×'ØÂØ*Ï	ºX¹Â½Ý¾cºXØÂ×'Ð&º�½&ºXÏ|¼|º�¹ÂØÂÙ Ô ºX½�½&×'Ù Ô ¾cº G ¹ÂºXÏ�ºX½ G ¹*»ÁÐÖÕ�ºX» Ô )×'Ø\Ó�Ú_×'½�¹Â½�Ð&ºX»�R6¹Â»9¡ Ø*¹ÂÙ Ô ¡�ºX¹*Ó
8XÛ�º�¹Â½&º�»Ì§ ¹*¾c½P×'Ør8Xº�¹*Ó�ºX¹*½&ºX½·§ P ×'½&½ Û&½&¾cÏ�¹ÂÚ P Û&Ø*ÏV£"¢'Ú�¾]»�¹r¤<ÓA»t¢ Ô »b( P Û&Ù Ô ¹Â½ÝÐ&ºX»Ì§ ¹ÂÚ0Û�Ø>×�ÓÁ¹�¢c½Ú0Û; ªÚ_×'½$¤�º�Ï�ÓAØ*ºX¾cº�½ÖÕO8XÛ G º�ØÂÙ Ô º�Ú�®�º�¹*Ó P Û&½;¡.Ó�Ú_×'½�¹Â½�ºX¹*½&ºXÚ ÃH»Áº�¹Â¾c½�¹ÂÏnºX¹*½>§ ¹*¾c½P×'Ø	Ð&º�Ï
¾]»Á¹1¤<ÓA»t¢ Ô »Áº�Ï ¥ º:¢ ¥ ×�Ù Ô ÓÁº�Ó:(

» Ú�Ð&ºX½«§�×�Ù Ô £'ºX» Ô ×'Ø*Ó4º�¹Â½;8�Û&ÏÁº Ô ºX½ÖÕ�Ú0Û; �Ú_×'½´¡ Û&»98yÏ�Ù Ô ¹ÂØ*Ð&ºX»�½ÖÕ G ¹*º]¹ÂÚ ¾c»t¢" cºX½�Û&½&Ð¾.×'½�8XºX½�Ð&¹Âº   × Ô ½�º�¹Â½&º�ÏÝ¾'ºXØ>×�Ð&ºX½&º�½�¼�ºX¹*ØÂÙ Ô º�½&ÏÝ¹*½ÀÐ&ºX» ¨ ¢c½.ÓAº�½V£�×'»�Ø�¢�½�§ ¹ÂÚ�Û&Ø>×�ÓÁ¹�¢c½Í×'Û&Ï�½ÏÁ¹*º Ô Ó8Õ^Ð&¹*ºª×'Û�¤�Ð�¹Âº ¬ Ã P yQ¼F½R4@½   ¹ ¥ ØÂ¹r¢'Ó Ô ºb¡$8�Û&» )Û�Ù�¡�¾'»ÁºX¹1¤<Ó�(V¾]¹Âº¸ÒyÛ&»�£cº'Õ|×'Û�¤CÐ&ºX»�ÏÁ¹*Ù Ô ¹*½
¬ Ã P yQ¼F½¦4�ºX¹*½ ¾cº�Ø>×'Ð�ºX½&º�Ï�¼�ºX¹ÂØ*Ù Ô ºX½ ¥ º G º�¾'Ó8Õ®¹ÂÏ�Óª½ )×�Ú_Ø*¹ÂÙ Ô ½&¹ÂÙ Ô ÓV¾'Ø>×�Ó�Ó8ÕHÏ9¢'½&Ð&ºX»�½ ºX¹*½�V¢'Ø ª ¾"¢c½;8�Û&¾;( ¦ ½ Ð&º�½ ¾cº�»A×'Ð&º�½Â§�ÓÁ»Áº�Ù�¡'ºX½�8 )Û&¾cº�½ ¥ º G ºX¾�ÓÑÏÁ¹*Ù Ô ÐP×�ÏÍ¼�ºX¹ÂØ*Ù Ô ºX½ ¤�»Áº�¹ÝÚª¹*ÓÐ&º�Ú Á�¹ÂºX»�ºX»�¹ÂÚ P Û&ØÂÏ�ÕHÐ&ºX½ º�ÏV×'Ú P ½�¤�×'½&¾ Ð�ºXÏ¯§�ÓÁ»Áº�Ù�¡'ºX½�8XÛ&¾cº�Ïk¹*½&½&º Ô ×�Ó�(�¾]¹Âº ¾cº�»A×'Ð�ºX½
§�ÓÁ»ÁºXÙ�¡�ºX½;8 )Û&¾cºQÐ&ºXÏ8�V¢'Ø ª ¾"¢c½&Ï ¥ ºX¾'¹Â½&½&º�½ ¥ 8 G (cº�½&Ð&º�½_¹*½ªÏt¢c¾cº�½P×'½&½.ÓAº�½¯Ñ�ÖNÓ�§�¨!Øu§.©Rª¬«�Ø�Ô@Õ�ÓÙØ�(
¦ ½�Ð&ºX½«ÃH»Áº�¹Â¾c½&¹*Ï P Û�½;¡.ÓAºX½ G ¹Â»�Ð Ð&ºX»n¼|×�ÓAÏÁ×'Ù Ô ºA04º�Ù Ô ½ Û&½&¾_¾cº�ÓÁ»A×'¾cº�½ÖÕ&ÐP×� ªÐ&×'Ïn¾cºXØÂ×'Ð&ºX½�º¼�ºX¹ÂØ*Ù Ô ºX½�Úª¹*ÓÖÐ�ºXÚ ¨ º�Ð&¹ÂÛ&Ú�Õ8Ð&Û�»ÁÙ Ô ÐP×'Ï^ºXÏ ÍP¹*ºX¾'ÓXÕ8¹Â½��ºXÙ Ô Ï�ºXØ G ¹*»9¡ Û&½&¾nÓA»�º�ÓÁºX½c¡�×�½&½+(�¾]¹Âº6¹Â»t¡ Û&½&¾cÏ��Û�ºX»ÁÏ�Ù Ô ½&¹\ÓÁÓAº�Ð&º�»���»t¢"8Xº�ÏÁÏ�º'ÕPÐ&¹*º/¤ )Û&»�Ð&¹*ºXÏÁº��ºXÙ Ô ÏÁºXØ G ¹Â»t¡�Û�½&¾·£'ºX»Á×'½.Ó G ¢c»uÓAØ*¹ÂÙ ÔÏÁ¹*½&ÐÖÕ ¾cº ¥ º�½V×'½ÖÕ Úª¹*Ó G ºXØ*Ù Ô ºX»8 × Ô »ÁÏÁÙ Ô ºX¹Â½�ØÂ¹ÂÙ Ô ¡'ºX¹\ÓCº�¹Â½&º�»®Ð�¹ÂºXÏ�ºX»"�H»9¢"8�ºXÏÁÏ�º]½P×'Ù Ô Ð&ºX»¾cº�½»A×�Ð&ºX½?�º�¾cÏ�ÓÁ»Áº�Ù�¡'ºV×�Û�¤<ÓA»�¹*ÓÁÓ:(+ÃH½.ÓAÏ P »Áº�Ù Ô ºX½&Ð`Ð�¹ÂºXÏ�ºX½? × Ô »ÁÏ�Ù Ô ºX¹*½&ØÂ¹*Ù Ô ¡'º�¹*ÓAº�½ G )× Ô Ø*ÓÉÐ&º�»0nºXÙ Ô ½&º�» G )× Ô »ÁºX½�Ð Ð&ºX»´§ ¹ÂÚ�Û&Ø>×�ÓÁ¹�¢c½�ºX¹Â½�ºX½ º�»ÁØÂ×'Û ¥ ÓÁºX½®�H»t¢"8Xºb ³8XÛ�¤ )×�ØÂØÂ¹*¾À×'Û&Ï�ÕÐ�ºX½ ÐP×�Ï¼�ºX¹ÂØ*Ù Ô ºX½�¹ÂÚ ÃH»Áº�¹Â¾c½&¹*Ï P Û�½;¡.ÓAºVº�»ÁØÂº�¹ÂÐ&ºNÓ�(e¾]ºX» ¦ Ú P Û&ØÂÏÝÛ&½&Ð Ð�¹Âº´ÃH½&º�»Á¾c¹*º_Ð�ºXÏ0¼�ºX¹*ØÂÙ Ô º�½&Ï
)×'½&Ð�ºX»Á½�ÏÁ¹*Ù Ô Ð&×'Ð&Û&»�Ù Ô ¹*Ú ×'Ø*ØÂ¾cº�Ú_º�¹Â½&º�½ ¹ÂÚ Ã�»�ºX¹*¾c½&¹ÂÏ P Û&½;¡.ÓXÕ�Ï9¢DÐP×! DºXÏ�ØÂºNÓN8NÓAºX½�Ð&ØÂ¹*Ù Ô×'Û�¤V¡'º�¹Â½&º�»Q¾'ºX»A×�Ð&ºX½ÖÕPÏt¢c½&Ð&º�»Á½�ºX¹*½&ºX»n¾cºb¡�» )Û&ÚªÚ�ÓAº�½   × Ô ½ Ø )×'Û�¤<Ó:(')»'¥ ºX»�ØÂ¹*Ù Ô ºX» G º�¹ÂÏÁºÉÏ�º�ÓN8NÓÚ_×'½�Ð&¹*º§ Ù Ô »Á¹*Ó�Ó G º�¹*ÓÁº]Ð&ºXÏP�V¢cØ ª ¾!¢c½&Ï98�Û&¾cÏ�¡ ØÂº�¹Â½&º�»C×�ØÂÏCÏ�ºX¹*½&º$�ºXÙ Ô Ï�ºXØ G ¹Â»9¡ Û&½�¾cÏÁØ )×'½&¾cºy¹*½Ð&º�Ú ¨ º�Ð&¹ÂÛ&Ú�Õ�¹*½`Ð&ºXÚ ºXÏ�Ï�¹ÂÙ Ô ¥ ºNÃP½&Ð&ºNÓ8ÕHÏt¢£Ð&×! (Ð&¹Âºvy )× Ô º�»ÁÛ&½�¾£º�¹Â½&º�Ï P ¢'Ø ª ¾"¢c½P×�ØÂºX½
§ P Û�»t£cº�»ÁØÂ×'Û�¤�Ï G ¹Â»t¡�Ø*¹ÂÙ Ô ¡�ºX¹\ÓAÏÁ½&× Ô«G ¹*»ÁÐ+(

ÃH¹Â½ Ô ¢�Ù Ô º�½&ºX»�¾cº�ÓÁ¹ÂÏÁÙ Ô ºXÏ ¨«ª ¢c½�Ø )×'Û�¤<Ó|Ð�Û&»ÁÙ Ô ÐP×�Ï ¬ ×'Ït£!¢cØÂÛ&ÚªºX½ÝºX¹*½&ºXÏ�¾]»Á¹r¤<ÓÁ»9¢ Ô »ÁºXÏ�½P×@½Ô ºb8XÛ£Û&½P× ¥ ¾'ºXØÂº�½;¡.Ó8Õ G ºXÏ G º�¾cºX½�Ð&ºX»A�V¢'Ø ª ¾"¢c½;8�Û&¾ Ú_¹\Ó]º�¹Â½&º�» ¬ º�»A×'Ð&º�½Ï8XÛ&ÏÁ×'Ú_ÚªºX½�¤ )×'ØÂØ\Ó�(
¾]ºX»5¾]»�¹r¤<ÓÁ»A×'Ð&¹*Û&ÏXÕ�Ð&ºX»É¹*Ú�¾]»Á¹1¤<ÓA»t¢ Ô »�¹*Ú ¨ ¹\ÓÁÓÁºXØH»Áº�¾c¹ÂÏuÓA»�¹ÂºX»uÓ G ¹Â»�ÐÖÕÖ¹*Ï�ÓÉ¾cØ*ºX¹ÂÙ Ô Ð&º�Ú P ¥ ½Ï�ÓA×'½&Ð Ð&¹*ºXÏÁº�» ¬ ºX»A×�Ð&ºX½´£!¢c½ ÏÁºX¹*½&ºXÚ P ½;¢�Ð&º�½&Ð&»A× Ô Ó:( ¨ ×'½H¡f×'½�½�¹ Ô ½ ¥ ºX»�ºXÙ Ô ½&º�½ÖÕP¹Â½�Ð&ºXÚÚ_×'½�¹*»Á¾cº�½&Ð&ºX¹*½&ºX½p§�ÓA»�ºXÙ�¡�ºX½P× ¥ ÏÁÙ Ô ½&¹\ÓÁÓÐ&º�Ï,�V¢'Ø ª ¾"¢c½;8�Û&¾cº�ÏÀ8XÛ0º�¹Â½&º�» ¬ ºX»Á×'Ð&ºX½�£cºX»�Ø )×'½�¾cºX»uÓÛ&½&Ð~Ð&º�½ P ¥ Ï�ÓA×'½&Ð~Ð&¹Âº�ÏÁº�» ¬ ºX»Á×'Ð&º�½ £!¢cÚ P ½;¢ Ð�ºX½&Ð&»Á× Ô ÓAº ¥ ºXÏ�ÓÁ¹ÂÚªÚ�Ó�(¯�º�½&½~ÏÁ¹ÂÙ Ô 5 º�½Ð;¢�Ù Ô º�¹Â½ Ï�º Ô »ªºX½�ºX»Á¾'¹Âº8×�»ÁÚªºXÏÄÎ�½�Ã�Ø*º:¡.ÓA»t¢c½~¹ÂÚ ¬ ×'Ït£!¢cØÂÛ�Ú_º�½ Ð&º�Ï90¿¢ Ô »�ºXÏ ¥ º G ºX¾�Ó8Õ�¹ÂÏuÓÏÁº�¹Â½&º3°�Ø*Û&¾ ¥ × Ô ½ )Û ¥ Ø*¹ÂÙ Ô º�» G ºX¹ÂÏ�º ½&¹ÂÙ Ô Óª¾cºX»Á×'Ð&º�Õ G º�¹ÂØ�ÏÁ¹*Ù Ô ÏÁºX¹*½&º3°�ØÂÛ�¾c»Á¹*Ù Ô ÓÁÛ&½&¾À¹Â½`Ð�ºX½
ÃH»Áº�¹Â¾c½&¹*Ï P Û�½;¡.ÓAºX½�Ï�ÓO×�»9¡ )×'½&Ð&º�»Á½Ä¡�×�½&½+(�y�×�Ó )Û&»ÁØ*¹ÂÙ Ô ¹ÂÏ�Ó®ºXÏ®Ú )¢'¾cØÂ¹*Ù Ô ÕcÐ&º�½ P ¥ ÏuÓO×'½�ÐVÐ&¹Âº�ÏÁº�»¼�ºX¹ÂØ*Ù Ô ºX½�Ï P Û&»/£!¢cÚ § ¹Â¾c½&×'ØÂÐ&»Á× Ô ÓAºÝ¾cºX½P×�Û>8XÛ(ºX»�Ú_¹\ÓÁÓÁºXØÂ½�Õ�¹*½&Ð&º�Ú Ú_×'½ÑÏ�¹ÂÙ Ô Ð&º�½À¾cºXÏÁ×'Ú*½ÓAº�½´§ P Û&»t£'ºX»�Ø>×'Û�¤ÖÚ_º�»9¡.Ó�(�¾]¹*ºXÏH¹ÂÏuÓ®×'ØÂØ*ºX»ÁÐ�¹Â½&¾cÏ�ÏÁº Ô »®Ï P º�¹ÂÙ Ô º�»A×'Û�¤ G ºX½�Ð&¹Â¾ÝÛ&½&Ð G ¹*»ÁÐ¸¹Â½ªÐ&º�»
£"¢'»ÁØÂ¹*ºX¾cº�½&Ð&º�½>§ ¹*Ú0Û&Ø>×fÓA¹�¢'½�Ð&Û&»ÁÙ Ô ºX¹Â½¯£cº�»Áº�¹Â½�¤�×'Ù Ô ÓÁºXÏÉÁ�º�»t¤�× Ô »�ºX½Ñº�»ÁÏ�º�ÓN8NÓ8Õ�ÐP×'ÏQ¹Â½ P ¥;¥ ¹*Ø1½Ð&Û&½�¾A4�(I±�È/¢ ¥ º�½p£cºX»Á×'½&Ï�Ù Ô ×'Û&Ø*¹ÂÙ Ô Ó¹ÂÏ�Ó:(   º�¹&Ð&¹*ºXÏÁº�Ú Á�º�»t¤�× Ô »�ºX½ ¥ º�ÓA»Á×'Ù Ô ÓAºNÓ®Ú_×'½0½ Û&»HÐ�ºX½
§�ÓÁ»ÁºXÙ�¡�ºX½;8�Û&¾�½&×'Ù Ô Ð�ºXÚ º�»ÁÏuÓAºX½ÄÃH»Áº�¹Â¾c½&¹*Ï P Û�½;¡.ÓAºnÛ&½&ÐÛ£"¢'»HÐ&ºXÚ ØÂº�Ó98�ÓÁºX½·ÃH»ÁºX¹*¾c½&¹*Ï P Û&½�¡ ÓÁº
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in GEANT-4
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in GEANT-4
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¹ÂÚ ¬ ×�Ït£"¢'ØÂÛ&ÚªºX½+(+¾]Û&»ÁÙ ÔÏ¥ ºX¹ÂÐ�ºs§ ÓA»Áº�Ù�¡'º�½�ØÂº�¾'ÓÉÚ_×'½ ¬ º�»A×'Ð�ºX½ÖÕ	Ð&º�»Áº�½ P ¥ Ï�Ó )×�½&Ð&ºÛ£"¢cÚ
§ ¹*¾c½P×'Ø*Ð&»A× Ô ÓÁº R�¹ Û�½&Ð R Æ Ï�ºX¹Âº�½+(�¾]ºX½x04×'Ð&¹Âº�½ R�¹ Û�½&Ð R Æ ºX½.ÓÁÏbº&»�ºXÙ Ô º�½�Ð&¹Âº¿¾]»�¹r¤<ÓN8�ºX¹\ÓAºX½6» ¹Û&½&Ð¼» Æ (��º�½&½ÍÐP×�Ï4¾'ºXØ>×�Ð&ºX½&ºÉ¼�ºX¹*ØÂÙ Ô º�½ÖÕ G º�ØÂÙ Ô º�Ï�ÐP×�ÏÉ§�¹Â¾c½P×�Øo£cº�»ÁÛ&»�ÏA×'Ù Ô Ó Ô ×�Ó8Õ�8�Û&»'®�ºX¹*Ó½ ¹ ¹ÂÚµº�»ÁÏ�ÓÁºX½sÃ�»�ºX¹*¾c½&¹ÂÏ/º&Û&½;¡.ÓÁº4Ð�¹Âº�§�ÓÁ»ÁºXÙ�¡�¾ ¹ £"¢'½_Ð&º�» P Û&ÏÁØ*ºXÏ�ºXÏÁº�¹*ÓÁºQÐ&º�»80�¢ Ô »ÁºXÏ�Û&½�Ðs8XÛ�»
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a�b��¸bdc � l����Jn*h������ �!��"#�}n n$"sl�%.l&�<l5n*l��<q]l'�("sh�)+**l��-, .��Jn*h(/$� �<l5n0"uj1 i3242ul l&"dn*l��65Jl&�<l&"un*oZi7)8*��Cl5n:99iWj j l��<q]l��}jml	�(��"sl`�ì<;�ô>=�Ñ�ÒdðdñÖÑ�ëpÑ?È_í(?�ÐÉÑ�ì~ï�È/îpÐÉÑA@*ÐÔÑ�÷CB¬ï;ó©ëpðdñÖÒÖÑ�ôCôpÈpÕGîpÑ?ÒEDGF�H�ÈpÑ�È�ÐÔÈ~îpÑ?È�üAH�ëCÒI? )ï�ÈpîCÑ�ÈJ Ñ�ÐºîpÑ�ÒEK,×pôpÒÖÒdÑMLNH�ÈpðdñÖÒÖô(L3ñÖÐOH�È J Ñ�Ò )ôpóPL0ðÖÐÉó©ë3ñÖÐÉÕ�Ñ?ÈGL�ï�ÈCÈ_í�Õ�ÒÖÑ�ÐQBûÑ�ÈR?�ÐÔÒ¸ï�ôSBrÑ�ÐÔÈpÑT=�Ñ�ÒÖÑ?ÐÉÈ�B¬ï;ó©ë�+ñòÑ-U}Ñ?ðÖó©ëpÒdÑ�Ð J ôpÈpÕîpÑ?Ò�DGF�H�È(L�ï�ì�ì/Ñ?Ò>;?ôpÒ )ôpóPLAíJÐÉÈ�îpÑ�Ò/îpÐÉÑ�üAH�ëpÒI? )ï�ÈCîpÑIîpôCÒÖó©ë Ñ J Ñ?ÈpÑV ÷Ôôpì�ÐÉÈpÐÔôpì/×C÷ ï;ñdñòÑ�È|Ñ�ÒdðÖÑ�ñW;?ñ�ðdÐÉÈpî_ø	X*ÐÉÑ�ðdÑY@3H�ÒÖÕ�Ñ�ëpÑ?ÈpðI?JÑ�ÐÔðÖÑ�ÐÉðdñ*ÐÉÈ\îpÑ?Ò V J(J ÐÔ÷ÉîpôpÈCÕ�6pø Å y=�Ñ?Òòï�ÈCðÖó©ë<ï�ôC÷ÉÐÉó©ë3ñ�ø7X*ÐÉÑ V ÷Ôôpì�ÐÉÈpÐÔôpì/×C÷ ï;ñdñòÑ�È\ðdÐÉÈpî ëpÐÉÑ?ÒÖÐÉÈZ=[H�ÈôCÈ0ñÖÑ�ÈÈ<ï;ó©ë\H J Ñ�È\=[H�È ÅJ ÐÔð Å^] îpôpÒÖó©ëCÈ,ôCì/Ñ?ÒÖÐÉÑ?Òdñ�ø#)ëpÑY?�ÐÉÒ*ôCÈpð.îpÑ�ì'#)ÐÉÈ B ô�_�îpÑ�Ò @4ÐÉÑ�÷QB¬ï�ó©ëpðuñòÒÖÑ?ôpôpÈpÕ|ï�ôSBJîCÑ�È`K�×pôpÒ4=�Ñ?ÒÖ÷ ï;ô�B3?�ÐÉîpì�Ñ�È_íJ Ñ�ÒÖÑ?ó©ëpÈpÑ?Èa?�ÐÔÒ-îCÐÉÑ>X*ÐÉóPL�Ñ/ôpÈpîabFï�Õ�Ñ�îpÑ?Ò V ÷Ôôpì�ÐÉÈpÐÔôpì/×C÷ ï;ñdñòÑ�È²ø%õöÐÉÒ�ÈpÑ?ëpì/Ñ?ÈSï�È_íFîpÐÔÑDGF�H�È(L�ï�ì�ì/Ñ?ÒHðÖÑ?Ð}Õ�÷ÔÑ�ÐÔó©ë�B )H�ÒÖì�ÐÉÕ|ï�ôCðÖÕ�Ñ?÷ÉÑ�ôCó©ë0ñÖÑ?ñ�íYôpÈpîSï�÷Ô÷ÉÑ>DGF�H�ÈpÑ�ÈñÖÒ )ïNBûÑ?È ðÖÑ?È(L0ÒÖÑ�ó©ë3ñï�ô�BwîCÐÉÑ�&�ï;ì/ì�Ñ�Ò?ø�X.ï J Ñ?Ð�ðdÑ�ÐTcùîpÑ�Ò�ü=ï�îpÐÔôpð�Ñ�ÐÉÈCÑ�ð V ÷Éôpì�ÐÉÈpÐÔôpì�ÒdH�ëpÒdÑ�ð"ôpÈCîfevðdÑ�ÐÉÈCÑ
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õ ï�Èpîpðuñ )ï�ÒIL�Ñ�øA$zì�D|ÐÔñÖñÖÑ�÷_îCôpÒÖó©ëp÷Éï�ô�BûÑ?ÈIîpÐÔÑ�DGF[H�ÈCÑ�ÈIÑ?ÐÉÈpÑ�K0ñòÒÖÑ?óPL�Ñ-îpÑ�ÒAb )ï�ÈpÕ�Ñ

,³>�|� Åc���e ���� ¡ ¾ ¢4£ c E ��¤ E � £ Ë c¥��e�Ì E �¦¤ Ed§ ³�¤ºÇ
?JÑ�ÈpÈ�ðÖÐÉÑwÑ?ÐÉÈpÑ�üEH�ëpÒI?}ï�Èpî�îpôpÒdó©ëp(0ôpÑ�ÒdÑ�È�ôpÈCîIÐÉÈ�î<ï;ðAH,îpÑ?Ò�ï;ôpð�îpÑ�ì @wï�ðI=�H�÷ÉôCì/Ñ?È�ñÖÒÖÑZ+ñòÑ?È_ø©¨zÈIÕ�ôCñòÑ?Ò ª )ï�ëpÑ�ÒdôpÈpÕ�ÐÔðdñ�îpÐÉÑ?ð4ÈpÐÔó©ë0ñÖð.ï�ÈpîCÑ�ÒÖÑ?ðwï�÷Éð=îpÐÔÑYX*ÐC«%Ñ�ÒdÑ�È(;�îpÑ?Ò.½V÷ )ï;ó©ëpÑHÑ?ÐÉÈpÑ?ð@*ÐÔÑ�ÒuñòÑ�÷CL0ÒÖÑ�ÐÔðÖÑ?ð/ì�ÐÔñ"îCÑ�ì ü�ï;îpÐÉôpð�c[ôpÈpî îCÑ�Ò/½V÷ )ï�ó©ëCÑ|Ñ?ÐÉÈpÑ?ð�@4ÐÉÑ?ÒdñòÑ?÷OL0ÒÖÑ?ÐÉðdÑ�ð!ì/Ðtñ!îpÑ�ìü=ï�îpÐÉôCðEc¥�ae0ípÕ�Ñ�ñòÑ�ÐÔ÷Ôñ�îpôCÒÖó©ë�ü�íAï�÷ÔðdH

,³Y¬ ® c°¯ c ±�� Ë c��\e�Ì#±d²T¬³ ] e�´X*ÐÉÑ4ì/ÐtñÖñò÷ÔÑ�ÒdÑ$X*ôpÒÖó©ëCðdñWH�_�ë )H�ëpÑwîpôCÒÖó©ëIîCÐÉÑwüEH�ëpÒI?}ï�Èpî|ÐÉðuñ
,µ ��� Åc �¡ ¾ £ c ± �\¤ ± ³�¤r� Å®  cY´

X*ÐÉÑ V ÷ÉôCì/ÐÔÈpÐÉôpì�×p÷Éï;ñÖñÖÑ�ÈðÖÐÔÈpîöï�÷ÔðdH � ] » ý_þ îpÐÔóPLxôpÈCî ðÖÐÔñd;�Ñ?È ÐÉÈ îpÑ?È6B¶H�÷ÉÕ�Ñ�ÈpîpÑ?È
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vAw�wWyOz�{~}[�N�=ÙS��Â�Ã^��Ä��,å��#Å��P�dÝ�à8å3ÞºÜ�æY�ZÜtæ��P�3���#�ZÜßÞ à8áuâ0Ý�à�ç��8ê
Ï )H�ëpÑ�È_í(B¬ï;÷É÷Éð}îpÑ�Ò V J ðdñ©ï;Èpî�îCÑ�ÒAX*ÒÖÑ?ÐCB¬ï�ó©ëp÷Éï�Õ�Ñ?ÈÆX ÐÔðdñ~�

µ©Ç ��� �RÈ ] �ÊÉ ÅJÆË]�Ì ¿ Æ  ®ÎÍ cGÇµ ± ��� � È ] �ÊÉ ÅJÆË] Ì ¿ �  ® Í cGÇµ�Ï ��� �RÈ ] �ÊÉ ÅJÆÐÌ ¿ Æ  ®7Í cGÇµ(Ñ ��� � È ] � É ÅJÆ Ì ¿ �  ®7Í cGÇµ�Ò ��� � È ] �ÊÉ ÅJÆ  ®ÓÍ cGÇµ�Ô ��� �RÈ ] �ÊÉ Å �Õ ®7Í cGÇµ�Ö ��� È ] Æ É Å �  ® Í cGÇ´´´µ8Ç ± ��� È ] Æ É Å]ÆË]�Ì ¿ Æ  ® Í cY´õöÐÉÑ-ðÖÐÉó©ë\îCÐÉÑ¾K,ñòÒdÑ�ôpôpÈCÕ�ÐÉÈIîCÑ�È�üEH�ëpÒI? )ï;ÈpîpÑ�È²í²Õ�Ñ?È<ï�ôpÑ?ÒM�²îCÑ�È V ÷Ôôpì�ÐÉÈpÐÔôpì/×C÷ ï;ñdñòÑ�È²íï�ô�B�îpÑ?È6@WÑ�Òd÷ ï�ô�BwîCÑ�ÒGDGF�H�ÈpðÖ×CôpÒ|ï�ôpðI?�ÐÔÒdL3ñ�íJôpÈ3ñòÑ?ÒÖðÖôCó©ëpÑ�È¥?�ÐÉÒR;?ôpÑ�Òdðdñ|ï�ÈöÏ�ï�ÈpîöîpÑ?ÒôpÈ3ñòÑ?ÒÖÑ?È×X*ÒÖÑ?ÐCB¬ï�ó©ëC÷ ï�Õ�ÑJîpÑ�Ò�DGF�H�È(L�ï�ì�ì/Ñ?Ò Ë ì/ï�Èr=�Ñ?ÒÖÕ�÷ÔÑ�ÐÉó©ëCÑ=îCÐÉÑ V J�J ÐÉ÷ÔîpôpÈpÕ ® ø ]�Ø ÌZø�õöÐÉÒÕ�Ñ J Ñ?È�îpÑ?ÈÙK,×pôpÒI=�Ñ�Òd÷ ï�ô�BVôpÈ3ñòÑ?ÒÖë<ï�÷ J îCÑ�ÒAÚwï�ì/ì�Ñ�Ò�=[H�Òx�¤Y� ý'Û Æ ÓWÇ
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?�H J Ñ?Ð_îpÐÔÑ�K,ñòÑ?ÐÉÕ�ôCÈpÕ"ý\È0ôpÒ!?}Ñ?ÈpÐÉÕY=�H�ÈGª�ôp÷Ô÷_ï J ?JÑ�ÐÔó©ëpÑ�È|î<ï�Ò4BsíS?JÑ�ÈpÈ|îpÐÉÑT=�Ñ�ÒdÑ�ÐÔÈ�B¬ï�ó©ëpÑ?ÈSâîpÑ¾U}Ñ�ðdó©ëpÒÖÑ?Ð J ôpÈCÕ|îCÑ�Ò Úwï�ì�ì�Ñ�Ò=Õ�Ñ�ÒdÑ�ó©ë3ñdBûÑ?ÒdñòÐÔÕ�ñ J ÷ÉÑ�Ð J Ñ?ÈIðIH�÷É÷ ø�X*ÐÉÑ¾K�×pôpÒo=�Ñ�Ò4B¶H�÷ÉÕ�Ñ?Èã?�ÐÉÒK�ó©ëpÒdÐÔñdñ!B )ôpÒEK�ó©ëCÒÖÐÔñdñm;�ôCÒ )ôpóPL>îCôpÒÖó©ë|îpÐÉÑoÚwï�ì/ì�Ñ�Ò?ø V È�îpÑ�Ò¸ôCÈ0ñÖÑ�ÒdðdñòÑ?È V ÷Éôpì�ÐÉÈCÐÉôpì¾?}ï�Èpî?�ÐÉÒdî�î<ï�ð$DGF[H�È�ôpì îpÑ?È�õöÐÉÈ(L;Ñ�÷Y´ Ç Õ�Ñ�ðdñÖÒÖÑ?ôCñwôpÈpî\ÐÔðdñ*ÐÔÈÙX*ÒÖï�ë3ñòë )H�ëCÑ�í	ÛR�åä�æèç(ä~é± í²ï�ÈîpÑ?ÒoK0ñòÑ�÷Ô÷ÉÑ

¤ Ç ��� ý µ ± Æ µ8Ç] Æ Ó Æ Ä µ ± Æ µ8Ç] � µ©Ç Êfê ´ Ç Ç
?�H J Ñ?ÐwîpÑ�Ò�÷ÉÑ�ñW;�ñòÑ`K�ôpì�ì~ï;ÈpîfH�«²Ñ?È J ï�Ò|Õ�÷ÉÑ?ÐÉó©ëëä�æ � ä~é± ´ Ç ÐÔðdñ~�7îCÐÉÑ\Ñ?ñ�?}ï�ð�ôpì/ðuñ )ï�ÈCîp÷ÉÐÔó©ëÑ�ÒdðÖó©ëpÑ?ÐÉÈpÑ?ÈpîpÑ-½�H�ÒÖì<?�ôpÒÖîpÑwÕ�Ñ�? )ï�ëp÷tñ�í�?JÑ�ÐÔ÷_ðÖÐÔÑ.ðÖÐÉó©ë²í(?�ÐÉÑ ?�ÐÉÒ}ðÖÑ�ëCÑ�È-?JÑ�ÒdîpÑ�È²íº÷ÔÑ�ÐÔó©ë0ñ7ï�ô�BîpÑ?È�ï�÷É÷ÔÕ�Ñ�ì�Ñ�ÐÔÈpÑ�È!½Aï�÷Ô÷<Ñ�ÐÔÈpÑ�Ò]ì/Ñ?ëpÒÖ÷Éï�Õ�ÐÔÕ�Ñ�È�Úwï�ì�ì/Ñ?ÒWï�ôpðÖîCÑ�ëpÈpÑ?È�÷ )ï�_;ñ�ø�¨zÈ>îpÑ?ÒJÈ )ï�ó©ëpðdñÖÑ�ÈV ÷Ôôpì�ÐÉÈpÐÔôpì/×C÷ ï;ñdñòÑ ?�ÐÉÒdî\î<ï�ð�DÆF[H�Èvôpì îpÑ�È\õöÐÉÈ�L�Ñ�÷Y´ ± ï;ôpð.ðÖÑ?ÐÉÈpÑ?Ò$U¸ï�ëpÈvï J Õ�Ñ�÷ÔÑ�È(L3ñ�øõØÑ�ÈpÈ\îpÐÔÑ-îCÒÖÐÔñdñòÑ-ú)÷ ï;ñdñòÑìBûÑ?ëp÷ÔñÖÑ�í�? )ôpÒdîpÑGî<ï�ð DGF[H�È\îpÐÉÑ¾X*Òòï�ë3ñòë )H�ëpÑYÛ���ä�íèç(ä�î± ï�È�îpÑ?ÒK,ñÖÑ�÷É÷ÔÑ�ý�ä�íèç(ä�î± Æ Ó ÆÕï ä�æ�ç(ä~é± � µ©Ç#ð ê ´ Ç ÆÕï ä�í�ç(ä�î± � µ ± ð ê ´ ± ï�ô�B ñòÒdÑ?ñÖÑ�È_í�ðdH�BûÑ?ÒÖÈ>ì/ï�È�ï�÷Ô÷ÉÑÈpÐÔó©ë0ñÖ÷ÉÐÔÈpÑ�ï�ÒdÑ�È�ñ5Ñ�ÒÖì�Ñ�ÐÉÈ!îpÑ?È�K,ñÖÒÖÑ�ô�?�ÐÔÈ(L�Ñ?÷ÉÈ>=�Ñ�ÒdÈ<ï�ó©ëp÷ )ï�ðÖðdÐÉÕ�ñ�ø�ª�ôpÈ�ÐÉðuñ'òdÑ?î(H,ó©ë/îpÐÔÑ�îpÒÖÐtñÖñòÑú)÷ ï;ñdñòÑo=�H�ÒÖëpï�ÈpîpÑ?È_í<ôpÈpî|î<ï�ðADGF�H�ÈÆ?�ÐÉÒÖî�ï;ôpó©ë�ÐÉÈ�îpÐÔÑ�ðÖÑ?Ò�Õ�Ñ�ðuñòÒÖÑ?ôCñ�íCôpÈpîG;x?}ï�Ò7ôpì îCÑ�ÈõöÐÉÈ�L�Ñ�÷F´ Ï í<ðIH/îpï�_!Ñ�ð=ï�È|îpÑ�ÒTK,ñÖÑ�÷É÷ÔÑ

¤ ± ��� ý µ�Ñ Æ µ(Ï] Æ Ó
ÆÿÄ µ(Ñ Æ µ(Ï] � µ8Ç Ê ´ Ç Æ Ä µ�Ñ Æ µ(Ï] � µ ± Ê ´ ± Æ Ä µ�Ñ Æ µ�Ï] � µ(Ï Ê ´ Ïï�ô�BFîCÑ�Ò¸Ï )H�ëpÑ�îpÑ�ðmX*ÒÖï�ë3ñòÑ?ð}ÐÉÈ/îpÑ�Ò�;x?JÑ�ÐtñòÑ�È�üEH�ëpÒd÷ ï�Õ�Ñ�Ñ?ÒÖðÖó©ëCÑ�ÐÉÈ3ñ�ø(X*ÐÉÑ V ôCðI?�ÐÉÒIL0ôpÈpÕ"îpÑ?ÒK,ñÖÒÖÑ�ôCôpÈpÕ~ÐÔÈ�îCÑ�ÒE=�ÐÔÑ�ÒuñòÑ�È|õ ï;ÈpîIôpì ´ Ñ ôpÈpîIÐÔÈ�îCÑ�ÒEB )ôpÈ�B ñòÑ?ÈIôpì ´ Ò ÷ÉÐÉÑ?Õ�ñ�È0ôpÈ�ï;ô�B)îpÑ?ÒÏ4ï;Èpî_í<ÐÉÈ�îpÑ?Ò�îpÒÖÐtñÖñòÑ?ÈGb5ï;Õ�Ñ ó<ÈpîpÑ�ñ4ì/ï�È�î<ï;ðoDÆF[H�È�ÐÉÈGX*Òòï�ë3ñÖë )H�ëpÑ�ï�È�îpÑ?ÒoK0ñòÑ�÷Ô÷ÉÑ
¤ Ï ��� ý µ(Ô Æ µ(Ò] Æ Ó

Æ Ä µ�Ô Æ µ(Ò] � µ8Ç Ê ´ Ç
Æ Ä µ�Ô Æ µ(Ò] � µ ± Ê ´ ± Æ Ä µ(Ô Æ µ(Ò] � µ�Ï Ê ´ Ï
Æ Ä µ�Ô Æ µ(Ò] � µ�Ñ Ê ´ Ñ Æ Ä µ(Ô Æ µ(Ò] � µ�Ò Ê ´ Ò ´DIï�ÈGL�ï�ÈpÈ|îpÒÖÑ?ÐÉÑ�Òd÷ÉÑ?Ð J ÑxH J ï�ó©ë3ñÖÑ�È	�

Å øAX*Ñ?ÒEôWÒ4?¸ï;ÒdñòôCÈpÕ�ðI?JÑ�Òuñ*îpÑ?ÒTõwÒ )H[_�Ñ$¤�ö.ÐÔðdñ�Õ�÷ÔÑ�ÐÔó©ë
÷ ¤�öoø���� ý µ ± ö Æ µ ± ö � Ç] Æ ÓB )ôpÒ�ï;÷É÷ÉÑ$ùÆú¦û Å Ç ] Ç ¿Sü í�?}Ñ?ÐÉ÷rîpÑ?ÒAôWÒ4?¸ï;ÒdñòôCÈpÕ�ðI?JÑ�Òuñ*îpÑ?ð7õöÐÉÈ(L;Ñ�÷Éð=´~ö�ª�ôC÷É÷_ÐÔðdñ�ø
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] øAX*ÐÔÑY@]ï�ÒÖÐÉï�È(;�Ñ?Èý=[H�È`¤ Ç í'¤ ± ôpÈCî¦¤ Ï ðdÐÉÈpîþ?}Ñ?Õ�Ñ�È ÷ ´~ö�´~ÿ�øT� ÷ ´~ö�ø ÷ ´~ÿ!øT� ØB )ôpÒ�ï;÷É÷ÉÑ$ù�����VÕ�÷ÉÑ?ÐÉó©ë

· 
�� Ë ¤ Ç Ì ��� ÷ ¤�±Ç øÕ� ÷ ¤ Ç øE±o� Ä µ ± Æ µ©Ç] � µ8Ç Ê ± ÷ ´ ± Ç øwÇ· 
�� Ë ¤ ± Ì ��� ÷ ¤ ±± øÕ� ÷ ¤ ± ø ± �Ä µ�Ñ Æ µ(Ï] � µ8Ç Ê ± ÷ ´N±Ç ø ÆÿÄ µ�Ñ Æ µ(Ï] � µ ± Ê ± ÷ ´ ±± ø
Æ Ä µ�Ñ Æ µ�Ï] � µ(Ï Ê ± ÷ ´ ±Ï øôpÈCî· 
�� Ë ¤ Ï Ì ��� ÷ ¤S±Ï øÕ� ÷ ¤ Ï øE±T�
Ä µ�Ô Æ µ(Ò] � µ8Ç Ê ± ÷ ´N±Ç ø Æ Ä µ(Ô Æ µ(Ò] � µ ± Ê ± ÷ ´N±± ø
Æ Ä µ(Ô Æ µ(Ò] � µ(Ï Ê ± ÷ ´ ±Ï ø Æ Ä µ�Ô Æ µ(Ò] � µ�Ñ Ê ± ÷ ´ ±Ñ ø
Æ�Ä µ(Ô Æ µ(Ò] � µ(Ò Ê ± ÷ ´N±Ò øwÇ?�H J Ñ�Ð ÷ ´ ± Ç øT� ÷ ´ ±± øT�t´Q´C´�� ÷ ´ ±Ò øT��´ ±¾ � ¾�� � Ô��
	�� æ�������� æ Õ�ÐÔ÷Ôñ�ø¿ øAX*ÐÔÑ�Ú$H�=;ï�ÒÖÐÉï�È(;¼;x?JÑ�ÐÔÑ�Òs=�Ñ�ÒdðÖó©ëpÐÔÑ�îpÑ?ÈpÑ�Ò3¤�öPâ�õØÑ�ÒuñòÑ¼=�Ñ�ÒdðÖó©ë�?�ÐÉÈCîpÑ?ñWÈpÐÔó©ë3ñ�í�îpÐÉÑ¼¤�ö]ðÖÐÔÈpîLNH�ÒÖÒdÑ�÷ÉÐÔÑ�ÒuñòÑ�õ.Ò )H[_�Ñ?È_ø�ô)ð�ÐÉðuñ�È )ï�ì/÷ÔÐÉó©ë����� Ë ¤ Ç ÇW¤ ± Ì �|� ÷ Ë ¤ Ç � ÷ ¤ Ç ø�Ì Ë ¤ ± � ÷ ¤ ± ø4Ì�ø0�Ä µ ± Æ µ©Ç] � µ8Ç Ê ê Ä µ�Ñ Æ µ(Ï] � µ8Ç Ê ÷ ´N±Ç ø�Ç����� Ë ¤ Ç ÇW¤ Ï Ì � ÷ Ë ¤ Ç � ÷ ¤ Ç ø�Ì Ë ¤ Ï � ÷ ¤ Ï ø4Ì�ø0�Ä µ ± Æ µ©Ç] � µ8Ç Ê ê Ä µ(Ô Æ µ(Ò] � µ8Ç Ê ÷ ´N±Ç ø

ôpÈCî ����� Ë ¤ ± Çd¤ Ï Ì ��� ÷ Ë ¤ ± � ÷ ¤ ± ø�Ì Ë ¤ Ï � ÷ ¤ Ï ø�Ì!ø0�Ä µ�Ñ Æ µ(Ï] � µ©Ç Ê ê Ä µ�Ô Æ µ�Ò] � µ8Ç Ê ÷ ´N±Ç ø
Æ Ä µ(Ñ Æ µ(Ï] � µ ± Ê ê Ä µ(Ô Æ µ(Ò] � µ ± Ê ÷ ´ ±± ø
ÆÿÄ µ(Ñ Æ µ(Ï] � µ ± Ê ê Ä µ(Ô Æ µ(Ò] � µ�Ï Ê ÷ ´N±Ï ø�´



g�hÝÜ�hGiTj3kY½ lon�p irqsk p ¹�½ ltl ¹#j3¿$j3iTj l j3i$uEj p ¹ n	ÞÎß j3iàÀ»ÁE½ lon ¸�qsiAj l » ÅV ôCð.îpÑ�Ò.Ñ?ÒÖðdñÖÑ�ÈZU}ÑxH J ï�ó©ë3ñòôCÈpÕ�ðÖó©ëp÷ÔÐÉÑM_;ñ.ì~ï;È_í²î<ïN_>îpÐÉÑGúWôCÈ(L3ñòÑ�¤�ö-ÐÉì D�ÐÔñdñòÑ�÷Vï�ô�B]îpÑ?Òõ.Ñ�Òòï;îpÑ�È�¤���ý	Û Æ Ó>÷ÉÐÔÑ�Õ�Ñ?È_øM¨zÈ-îpÑ�ÒsK�×pôCÒÖÒÖÑxL�H�ÈCðdñòÒdô(L3ñòÐCH�Èì?�ÐÔÒÖî�ì~ï�Èwî<ï;ëpÑ�ÒFÑ�ÐÔÈpÑ�õwÑ?Òòï�îCÑ¤G��þÆÛ Æ�� ï�ÈpðÖÑ�ñW;?Ñ�È_írîpÑ?ÒÖÑ?ÈØú�ï�Òòï;ì/Ñ�ñòÑ�Ò4þ�ôCÈpî � ì/ï�È J Ñ�ðdñÖÐÉì�ì/Ñ?È�ìGô(_Cø%õØÑ�ÐÉ÷5îpÐÔÑÚ$H�=�ï;ÒÖÐ ï;È(;>=�Ñ�ÒÖðdó©ëpÐÉÑ?îpÑ�ÈCÑ�Ò�¤�ö>=�H�ÈSîpÑ�ÒdðÖÑ?÷ J Ñ�È õwÒ )H[_�Ñ?È(H�ÒÖîCÈ,ôCÈpÕÙ?�ÐÉÑ>îCÑ�ÒÖÑ?È�@]ï�ÒÖÐÉï�È(;�Ñ?ÈðÖÐÔÈpî��îpï�ðrB¶H�÷ÉÕ�ñGï�ôpð!îpÑ?È ú)ôpÈ(L3ñòÑ?È ] ôpÈpî ¿ �ºí)î<ï�Ò4B4ì/ï�ÈSîpÐÔÑÆÚ�H�ÒÖÒÖÑ?÷ ï;ñÖÐOH�È îpÑ�Ò�¤�öÐÉÈxîpÑ�Ò×K�×pôpÒdÒÖÑxL�H�ÈpðuñòÒdô(L3ñòÐOH�È ÈpÐÉó©ë3ñR=�H�ÈË=�H�ÒÖÈpëCÑ�ÒÖÑ?ÐÉÈöï�ô�_�Ñ�Ò/ï�ó©ë3ñ�÷ ï;ðÖðÖÑ?È_ø V ô�B$?JÑ�÷Ôó©ëpÑõØÑ�ÐÉðdÑwì~ï�È�îCÐÉÑ�ðdÑ J Ñ?Ò )ôpóPL0ðÖÐÔó©ë3ñòÐÉÕ;ñ�í�?}Ñ?ÒÖîpÑ?È-?�ÐÔÒ¸ðdH�Õ�÷ÉÑ�ÐÔó©ë�Ñ�ÒÖ÷ )ï�ôCñÖÑ�ÒÖÈ²ípÈ<ï�ó©ëpîCÑ�ì ?�ÐÉÒ7îCÑ�Èï�÷Ô÷ÉÕ�Ñ?ì/Ñ?ÐÉÈpÑ?È�½Aï�÷É÷%Ñ�ÐÉÈCÑ�Ò�ÈSâz÷Éï�Õ�ÐÔÕ�Ñ�È�Úwï�ì�ì�Ñ�Ò J Ñ?ñÖÒòï�ó©ë3ñòÑ�ñ4ëpï J Ñ?È_øõ Ñ?ÈpÈ îCÐÉÑ�DGF�H�È(L�ï�ì�ì/Ñ?Ò-ï;ôpð �xüEH�ëpÒd÷ ï�Õ�Ñ�È J Ñ?ðdñÖÑ�ë3ñ�íFî<ï�ÈCÈØë<ï�ñ-ì/ï�È ] � V ÷Ôôpì�ÐQâÈpÐÔôpì/×C÷ ï;ñdñòÑ�È/ÐÉÈ>îCÑ�Ò�=�Ñ�ÒÖÑ?ÐÉÈ�B¬ï;ó©ë0ñÖÑ�È-U}Ñ�ðdó©ëpÒÖÑ?Ð J ôCÈpÕ/îCÑ�Ò7üEH�ëpÒ4? )ï�ÈpîpÑ;ø�K�ÐÔÑ*ðÖÐtñW;�Ñ?È�ÐÉÈ>îCÑ�ÈÏ )H�ëpÑ�È µ8Ç í µ ± í,øtøÔøtí µ ±"! ø�X*ÐÔÑmK�ÐÔÕ�È<ï�÷ÔîpÒ )ï�ë3ñÖÑJ÷ÔÐÉÑ�Õ�Ñ�È¾;�?�ÐÉðdó©ëpÑ�È�;x?JÑ�ÐpúW÷Éï;ñÖñÖÑ�ÈGÐÔÈHîpÑ?È!Ï )H�ëCÑ�Èä æ$# ç(ä æ$#&%Né± ø²õöÐÉÑ?îpÑ�Òdôpì�Õ�Ñ�ëCÑ�Èþ?�ÐÉÒ =[H�È îpÑ?ì K�×pôpÒ4=�Ñ?ÒÖ÷ ï;ô�B!¤Ù�mý'Û Æ Ó ôCÈ0ñÖÑ�Òdë<ï�÷ J îpÑ?ÒÚwï�ì�ì/Ñ?ÒWï�ôpð]ôpÈpî>=�Ñ�Ò4B¶H�÷ÉÕ�Ñ?È~ÐÔëpÈ�=�H�È×bFï�Õ�ÑT;?ô×bFï�Õ�ÑE;�ôCÒ )ôpóPLAø V ô�BrîpÑ?Ò}Ï )H�ëpÑ=îpÑ�ð�L[â�ñòÑ?ÈX*Òòï;ë0ñÖÑ�ð�ÐÉðuñ�îpÐÉÑ�DÆF[H�Èpðd×pôpÒ4ï�È�îpÑ�ÒTK,ñÖÑ�÷É÷ÔÑ
¤�ö$����ý µ ± ö Æ µ ± ö � Ç] Æ Ó Æ ± ö � Ç'(*) Ç Ä µ ± ö Æ µ ± ö � Ç] � µ ( Ê ´ ( ´Ï�ÐÔÑ�ÒÖï�ôpðrÑ�ÒdÕ�Ñ J Ñ�È�ðÖÐÔó©ë-ôCÈpì/ÐtñÖñÖÑ�÷ J ï�Ò²îpÐÔÑ7ô)ÒI?}ï�ÒdñÖôpÈpÕ�ð4?}Ñ?ÒdñÖÑ}ôpÈpî�@]ï�ÒdÐ ï�È(;?Ñ�ÈwîpÑ?Ò'¤�ö)ðdH�?�ÐÔÑîpÐÔÑ�Ú�H�=;ï�ÒdÐ ï�È(;?Ñ�È�=�Ñ?ÒÖðdó©ëpÐÉÑ?îpÑ�ÈpÑ?Ò ¤�ö �

Å ø ÷ ¤�ö$ø � ý µ ± ö Æ µ ± ö � Ç] Æ Ó Ë ù�ú¦û Å ÇM´C´Q´ÔÇ�� ü Ì�Ç
] ø ÷ Ë ¤�ö � ÷ ¤�ö$ø�Ì ê Ë ¤Nÿ»� ÷ ¤Nÿ©ø�Ì!øo�+ ± ö � Ç'(*) Ç Ä µ ± ö Æ µ ± ö � Ç] � µ ( Ê ´ ( ê ± ÿ � Ç' , ) Ç Ä µ ± ÿ Æ µ ± ÿ � Ç] � µ , Ê ´ ,.- �± ö � Ç'(*) Ç ±

ÿ � Ç' , ) Ç Ä µ ± ö Æ µ ± ö � Ç] � µ ( Ê�Ä µ ± ÿ Æ µ ± ÿ � Ç] � µ , Ê ÷ ´ ( ´ , øT�± ö � Ç'(*) Ç ±
ÿ � Ç' , ) Ç Ä µ ± ö Æ µ ± ö � Ç] � µ ( Ê�Ä µ ± ÿ Æ µ ± ÿ � Ç] � µ , Ê ÷ ´ ±( ø6e ( � ,

B )ôpÒ�ï;÷É÷ÉÑ$ù%Ç/�Óú¦û Å Ç~´C´Q´tÇ0� ü ø�e ( � , ÐÉðdñAÚ.ÒIH�ÈpÑ�óPL;Ñ�Òdð X*Ñ�÷tñ©ï�ð4F,ì J H�÷{øõ Ñ?ÈpÈ21ùîpÐÔÑG¨zÈ�=�Ñ�ÒÖðdÑ�îpÑ?ÒRÚ$H�=;ï�ÒÖÐÉï�È(;�ì/ï;ñÖÒÖÐ4365 �|� Ë 5©ö7� ÿtÌã��� ÷ Ë ¤NöN� ÷ ¤�ö`ø�ÌË ¤Nÿ¶� ÷ ¤�ÿ8ø�Ìmø J Ñx;�Ñ?ÐÉó©ëpÈpÑ�ñ�íAî<ï�ÈCÈ�ÐÔðdñ�î<ï�ð98 ± B )ôpÒ�îpÐÉÑwÏEF�×+H�ñÖëpÑ�ðdÑ/ítíÝ¤r� þÆÛ Æ:�/;8�± Ë þ\Ç � Ì3� !'ö�� ÿ ) Ç Ä ¤Nö!�þ µ ± ö Æ µ ± ö � Ç] � �ZÊ ê 1�ö7� ÿ ê Ä ¤Nÿ��þ µ ± ÿ Æ µ ± ÿ � Ç] � �ZÊ ´



< ] k$· ¸7¹ p j3º»g�hGiAj¼k¾½ l n�p irq&k p ¹�½ l uEj¼iE· ¿$j3i0ÀaÁE½ l n ¸�q&iTj l
=�ì³K�ó©ëCÒÖÑ�Ð J ï�Ò J Ñ?ÐÔñ�;�ô>ðd×<ï�ÒÖÑ?È�ôpÈpî>îCÐÉÑ?>�H�ÒÖì�Ñ�÷ÉÈ )ô J Ñ�ÒdðÖÐÉó©ë3ñÖ÷ÉÐÉó©ëCÑ�Ò�;?ô>Õ�Ñ?ðdñ©ï;÷ÔñòÑ?È_í�B )ôpëpÒdÑ�È?�ÐÉÒ7îCÐÉÑ @WÑML3ñdH�ÒÖÑ?È@ �|� Ë ¤ Ç ÇM´C´Q´ÔÇd¤ ! Ì�ÇBAÎ��� Ä µ ± Æ µ8Ç] ÇM´C´Q´ÔÇ µ ±"! Æ µ ±"! � Ç] ÊôpÈpî C ��� ËuÅ Ç Å Ç~´Q´C´tÇ Å ÌÑ�ÐÔÈ_ø(¨zÈ|îpÑ�Ò�ÈpÑ?ôpÑ�ÈÙK�ó©ëpÒdÑ�Ð J ?JÑ�ÐÔðÖÑ�ÐÉðdñ8 ± Ë þ\Ç � Ì3� ÷ @ �þDA8� �

C ÇE1 Ë @ �þDA8� �
C Ì!øwÇ?�H J Ñ?ÐWÐÉÈ�îpÐÉÑ?ðÖÑ?ìGF²ôpðòï�ì�ì�Ñ�Èpë<ï;ÈpÕ�Ñ!îpÐÉÑ"ðd×pÐÔñd;�Ñ?È\Ú.÷ ï�ì�ì�Ñ�ÒÖÈ\îpï�ðìKSL�ï�÷ ï�Òd×pÒdH,îpô(L3ñ-ï�ÈSâ;�Ñ?ÐÉÕ�Ñ?È_øX*ÐÉÑ J Ñ�ðuñòÑ�È6K�ó©ë )ï;ñd;x?JÑ�ÒuñòÑÆ=[H�Èxþ ôpÈpî � ðdÐÉÈpîSîpÐÔÑ#òdÑ�ÈCÐÉÕ�Ñ?È_íÓB )ôpÒr?JÑ�÷Éó©ëCÑ|îpï�ð�ï�ÈpÕ�Ñ�âðÖó©ëCÒÖÐÉÑ J Ñ?ÈpÑH8 ± ì�ÐÉÈCÐÉì/ï�÷7?�ÐÉÒÖî²øÎô)ð!ÈpÐÉì�ìHñGðdÑ�ÐÔÈpÑ�ÈSÕ�Ñ?ÒÖÐÉÈCÕ�ðdñÖÑ�Èõ Ñ?Òdñ!ÐÔÈîpÑ�ì úWôCÈ(L3ñòÑË þ\Ç � Ì7ï�È²ípÐÉÈ�îpÑ?ì îpÐÉÑ.Ñ?ÒÖðdñÖÑ V J ÷ÔÑ�ÐÔñÖôpÈpÕ!îpÑ?ÒI8 ± âJ><ôpÈ(L3ñòÐCH�È�=�Ñ�ÒdðÖó©ë�?�ÐÉÈCîpÑ?ñM�

ËLK Ç 8 ± Ì Ë þ\Ç � Ì � ÷ �9AsÇE1 Ë @ �þDA©� �
C Ìmø Æ ÷ �M1NAzÇ @ �þDA8� �

C ø� ] ÷ 1NAzÇòþDA ÆO�
C � @ ø� ]�Ë ÷ 1PAsÇ�Asø þ Æ ÷ 1 AsÇ

C ø � � ÷ 1NA�Ç @ ø4Ì � Ø ÇËLK ± 8 ± Ì Ë þ\Ç � Ì � ÷ �
C ÇE1 Ë @ �þDA8� �

C Ì�ø Æ ÷ @ �þDA©� �
C Ç~�M1 C ø� ] ÷ 1

C ÇòþDA Æ:�
C � @ ø� ]�Ë ÷ 1PAsÇ

C ø þ Æ ÷ 1
C Ç C ø � � ÷ 1

C Ç @ ø�ÌË� Ø ´X*ÐÉÑ?ð7ÐÉðuñ�Õ�÷ÉÑ?ÐÉó©ë J Ñ?îpÑ�ô�ñòÑ�ÈCîIì�ÐÔñ¸îCÑ�ÒTõw÷ÔÑ�ÐÔó©ë,ôCÈpÕ
Ä ÷ 1NAsÇ�Asø ÷ 1 AsÇ C ø÷ 1NAsÇ C ø ÷ 1 C Ç C ø Ê�Ä þ � Ê � Ä ÷ 1PAsÇ @ ø÷ 1 C Ç @ ø Ê Ç?JÑ�÷Éó©ëCÑ-îpÐÔÑ�b )H�ðÖôpÈCÕþ � ÷ 1 AsÇ @ ø ÷ 1 C Ç C ø � ÷ 1 C Ç @ ø ÷ 1NAsÇ C ø÷ 1NAsÇ�Asø ÷ 1 C Ç C ø � ÷ 1PAsÇ C ø ± Ç

� � ÷ 1 AsÇ�AÓø ÷ 1 C Ç @ ø � ÷ 1NAsÇ C ø ÷ 1 AsÇ @ ø÷ 1 AsÇQAÓø ÷ 1 C Ç C øÕ� ÷ 1NAsÇ C ø ±J Ñ�ðÖÐtñW;�ñ�ø V ôpð-îpÑ�Ò¾ÚwÒ )ôpì�ìGôpÈpÕ|îpÑ�ÒR8 ± â#Ú.ôpÒI=�Ñ~ÐÔì:D�ÐÉÈpÐÔìGôpì L�ï�ÈCÈ ì~ï;È îpÐÔÑ/ðuñ©ï;ñÖÐÉðdñÖÐQâðÖó©ëCÑ�È2><Ñ�ëp÷ÔÑ�Ò�îpÑ�Ò×K�ó©ë )ï;ñd;x?JÑ�ÒuñòÑ\þ ôpÈpî � ðIH�?�ÐÉÑIîCÑ�ÒÖÑ?ÈÐÚ$H�=�ï;ÒÖÐ ï;È(; J Ñ�ÒdÑ�ó©ëpÈCÑ�È_íJôpÈpî;x?}ï�Ò�ÐÉðuñ 1¾
�� Ë þ|Ì � ]ËLK ±Ç 8 ± Ì Ë þ\Ç � Ì � Å÷ 1 AsÇQAÓø Ç1¾
�� ËL� Ì � ]ËLK ±± 8 ± Ì Ë þ\Ç � Ì � Å÷ 1 C Ç C ø



g�hÝÜ�hGiTj3kY½ lon�p irqsk p ¹�½ ltl ¹#j3¿$j3iTj l j3i$uEj p ¹ n	ÞÎß j3iàÀ»ÁE½ lon ¸�qsiAj l <TS
ôpÈpî ����� Ë þ\Ç � Ì:� ]ËUK Ç K ± 8 ± Ì Ë þ\Ç � Ì � Å÷ 1 C ÇQAÎø ´
KSH�?}Ñ?ÐÔñ-ðÖÐÔÈpîZ?�ÐÔÒ.ðdñÖÐÉ÷É÷ÔðÖó©ë�?JÑ�ÐÉÕ�Ñ�Èpîvî<ï~=[H�È ï�ôpðdÕ�Ñ�Õ3ï;ÈpÕ�Ñ�È²í5îpï�_G?�ÐÔÒ.îpÐÉÑ>K�×CôpÒÖ×pôCÈ(L3ñòÑË @ íVA Ì²Õ�Ñ�È<ï�ôwì�Ñ�ðdðÖÑ�È�L )H�ÈpÈpÑ?È_ø�¨zÈwõöÐÉÒdL0÷ÔÐÉó©ë(L;Ñ�ÐÔñ²ÐÉðuñFîpÐÉÑ?ðrÈ,ôCÒ5ì�ÐÔñ J Ñ?Õ�ÒÖÑ?È(;?ñÖÑ�Òsõ.Ñ�È<ï�ôCÐÉÕ[L;Ñ�ÐÔñì )H�Õ�÷ÉÐÔó©ë_ø�õØÑ�ÈpÈ/ì~ï;È/îpÐÔÑ K0ñòÑ�÷Ô÷ÉÑm¤Nö=ì�ÐÔñWîCÑ�Òmõ.Ñ�Èpï�ôpÐÉÕ�L�Ñ�ÐtñXW�ö�ì�ÐO_;ñ�í�î<ï;ÈpÈ~ìGô�_-ì/ï�È�;�ôîpÑ?ÈãX*ÐÉï�Õ[H�È<ï;÷ÉÑ�÷ÔÑ�ì�Ñ�È3ñòÑ?È>îpÑ?ÒTÚ$H�=;ï�ÒÖÐÉï�È(;?ì~ï;ñÖÒÖÐ�3YW ±ö ëpÐÔÈ(;�ô�; )ï�ëp÷ÔÑ�È_ø>Aï�÷É÷ÔðYîpÐÉÑ?ðÖÑ?ÒZF²ôCðòï;ñd;?ñòÑ?ÒÖìÿîpÐÔÑEñ�Ñ?ÒÖì�Ñ�í3îpÐÔÑ!=[H�È/îpÑ�Ò7@*ÐÔÑ�÷QB¬ï�ó©ëpðdñÖÒÖÑ?ôpôpÈpÕ�ëpÑ�ÒdÒ )ôpëCÒÖÑ�È²í�ÐÔÈðÖÑ?ÐÉÈpÑ?Ò�õ.Ò )H[_�Ñ-îpÑ�ô�ñò÷ÉÐÔó©ë )ô J Ñ�ÒÖðdó©ëpÒÖÑ?ÐÔñÖÑ?ñ�í©L;ï;ÈpÈ�ì/ï�È�È<ï;ñ )ôpÒÖ÷ÔÐÉó©ë\ï;÷É÷ÉÑ�@*ÐÔÑ�÷QB¬ï�ó©ëpðdñÖÒÖÑ?ôCñòÑ?ÒÖì�Ñ=�Ñ?ÒÖÈ<ï;ó©ëp÷ )ï�ðdðÖÐÔÕ�Ñ�È_í�H�ëpÈpÑ�ü�ÑML�H�ÈpðdñÖÒÖô(L3ñòÐCH�ÈpðdÕ�Ñ�È<ï;ôpÐÉÕ[L;Ñ�Ðtñ3;�ôr=�Ñ?ÒÖ÷ÉÐÔÑ�ÒdÑ�È_í�Õ�Ñ�È<ï�ôCðdHpí�?�ÐÔÑ7ì~ï;Èôpì�Õ�ÑML;Ñ�ëpÒuñ!îpÐÉÑ J Ñ?Õ�ÒÖÑ?È(;?ñÖÑGD�ÑM_�Õ�Ñ�È<ï;ôpÐÉÕ[L;Ñ�Ðtñ!ï�ô(_�Ñ?ÒGï�ó©ë3ñ!÷Éï�ðÖðdÑ�Èî<ï�Ò4Bsís?JÑ�ÈpÈSðdÐÉÑR?JÑ�Ðtñë )H�ëCÑ�ÒGï;÷ÉðwîpÐÉÑ[=�ÈCðÖÐÉó©ëCÑ�ÒÖëCÑ�ÐÔñHÐÉÈvîpÑ�È úWôCÈ(L3ñòÑ�È�¤Nö/ÐÔðdñ�írîpÐÉÑ�=[H�È îpÑ�Ò�@*ÐÉÑ?÷CB¬ï�ó©ëCðdñòÒdÑ�ôpôCÈpÕëpÑ?ÒÖÒ )ôCëpÒdñ�ø\X]_^U`7acbedgfh`7i/jkml ^Ufono]p^qa[rg]_`tsN]vu�i kml uc]pde`=�ìå?9wyx�=_wzx�÷ J x?ðÖð�x7{.ì~ï}|\î~wyxYD�ô(HT|pðQ�pô~{Qx�|�{�xMLNHT|pðuñ0{Öô�wyx�{uñ�í	?�x�|~|�ì/ï.|�wÉë�{�xì@Mwyx?÷CB¬ï�ó©ëSâðdñ�{�x?ôpô~|~� J x7{ )ôpóPL0ð�wÔó©ë3ñ0wy�;ñ�íFë )ï.|~�;ñ�=�HT| î�x�{�ô�|~x�{Q�Twyx!î~x7{YDGF�HT|~x7| ô~|pîØî<ï~=[HT| ï J í	?9wzx�Tx7|<ï�ô�ì~ï.|�î~wzxZK_�pô~{Q�pô~|(L3ñ0xØì[wC_�ñ�ø!X.ï�ë~x�{�?�x�{dî~x�|¥?9wy{Æ;�ô~| )ï�ó©ëpðdñ�ï.|~|~x?ëpì�x�|_ím?9wy{L.x7|~|3ñ0x7|vî�wyxYô�|~x7{��TwzxHî~x?ð�DGF�HT|pð�í%ô~|pî�x7{Öì�wÔñÖñ�x�÷z|_í(?9wyx-ð�wÉó©ëIî~wyxYõ )ôCñ�xHî~x7{$DGF�HT|pðQ�pô~{=Tx7{ )ï.|Cî~x�{uñ�í�?Zx7|~|Iì/ï.|�î~wzx�D�xM_T�.x�|<ï�ô�wy�[L}x�wÔñ�î�x�{TK_�pô~{Q�pô~|(L3ñ�xì=;ï.{�wzwyx7{dñ�ø�?wzx�{d;?ô�?9wz{Öî�î~wyx!=.x�{Qx�wy|SB¬ï�ó©ë3ñ0x Úwï�ì�ì�x�{��.xMH�ì�x?ñ�{�wyx;í ?9wzx�ð�wyx9wz|�î�x�{ V J(J wÔ÷Éîpô�|~� ® ø ]p�ðdLvwC;M;�wzx�{uñZwÔðdñ�í0ì�wÔñWî~x?ì úX{IHT�T{Öï�ì/ìÿðQwÉìGôC÷ywyx7{dñ�í�î<ï�ðJï�ôpó©ëDwz|~î~x7|R=[H.{òï.|~�.x��3ï.|��Tx�|~x7|�úVï^â{òï}�T{òï.�Cë~x�|þ;�ôCì ôXwz|pðòï�ñW;rL�ï�ì|ø�D-HT|(Hpx�|�x�{��.x?ñ0wÔðÖó©ë~x>DGF�HT|~x7| ì�wÔñ.î~x7|`Lvwz|~x�ì/ï;ñ0wÔðÖó©ë~x7|ô�|~x�{Q�Twyx7| Ø í�� N� 1/í �ÆN� 1/í ] í�� N� 1'ô~|pî�� R� 1 ?�x�{dî~x�|a=[HT|aH J x�|�|<ï;ó©ëxô~|3ñ�x�|ð�x7|(Lv{�x?ó©ë0ñ>îpô~{Öó©ëxî~x�| V ô�B J ï�ô��Tx?ðÖó©ë(H�ðÖð�x7|_ø!X
wzx��Tx�ì�x�ðdð�x7|~x�|fKp�pô~{��Cô~|(L3ñ0x�ð�wy|Cî ï�÷Ô÷yxôpì�wÔë~{�xE?¸ï;ë~{�x7|~õ�x7{dñ�x4ì�wÔñWî~x7{mK,ñòï.|pî<ï.{dî<ï J ?�x�wÉó©ë0ô~|��tWo�-=Tx7{dñ0x7wÉ÷tñ�í3î~wzxA?9wz{Jî~wzx?�P{uñòð#âï�ô�� )H�ðÖô~|���|~x�|�|~x�|_ø V ÷Éðwõ�x�{dñ�x>B )ô~{RWo�Ë?Zx7{Öî~x7| Ø ý_þ\í ��Ø ý²þ\í ]NØ ý_þ\í ® Ø ý_þ ô~|pî< Ø ý²þ �.x�ð�x�ñW;�ñ�ø < Ø ý²þ�x�|3ñòðQ�~{�x?ó©ë~x�|xî~x�{"ì�wÔñdñò÷yx7{�x7|6�
{dñÖðòï�ô�� )H�ðÖô~|��\î~x�{rX
{QwCB ñ�{dH�ë~{Qx�øX
x�ðdë<ï�÷ J ðQwy|pî|î~wzx�ôX{Q�Tx J |~wÉðdð�x�B )ô~{7î~wyx?ð�x V ô_� )H�ðÖô�|~��=�HT| J x�ðIHT|pî~x7{�x?ì ¨J|0ñ�x�{Qx�ðÖðQx�øX
wyxTK_�pô�{�x�|>?Zx7{Öî~x7|�wy|>ï;÷É÷yx7|�ï.|~�Tx?ð��~{IH�ó©ë~x7|~x�|H> )ï�÷É÷zx�|�;x?�x�wÉì/ï�÷m{QxML�H.|pðdñ�{Öô~wzx�{dñ�íCî<ï;ðx�wz|~x�DIï;÷_ì[wtñ}î�x�{B{�wÔó©ë3ñ0wy�.x�|ÆÚ$H�=�ï}{�w ï}|(;�ì/ï;ñ0{Qw43[5\=[H.|GH J x7|_ípî<ï�ð�ï}|pî~x�{Qx�DIï�÷%ì[wtñ¸î~x7{Ú$H�=�ï}{�w ï}|(;�ì/ï;ñ0{Qw43�5³����Wo� ê��"� íÓ?�H J x7w �"� B )ô~{"î~wzx�ô�wy|pë�x�wÔñÖðÖì/ï;ñ0{Qw43vðuñ0x�ë�x�ø7¨zì�>Aï�÷Ô÷yxî~x7{M�
{uñòðòï;ô�� )H�ðdô~|~� Ø ?9wz{Öî J x�wÉì³;x?�x�wtñ0x�|ãDIï�÷�5 �|� �"� �.x�ð�x�ñW;�ñ�í<î_ø�ë_ø<ì/ï.|Hx�{Öë )ï�÷Ôñ7î�x�|K_�pô�{I=Tx7{Ö÷Éï�ô�B)ï;ôpð�î~x�{�ï.{�wtñòëpì�x?ñ�wÉðdó©ë~x�|-D�wtñÖñ0x?÷C?�x�{uñ J wÔ÷Éîpô~|�� )ô J x7{�î~wyxìK_�pô�{��pô~|�L0ñ�x�øh=�ìî~wzx¾õ )ôCñ�x-î~x7{?{QxMLNHT|pðdñ�{Öô~wzx�{uñ0x�|ZKp�pô~{�x7|ã;?ô J x�?Zx7{dñ�x�|_íAñ0{ )ï.��ñ=ì~ï}|�î~wzx�� )ï�ô�óm��L.x�wtñòð4=Tx�{#âñ0x7wÉ÷Ôô~|~��î~x�{ V J ?�x�wÔó©ë0ô~|~�\î~x7{N{QxMLNHT|pðdñ�{Öô~wzx�{uñ0x�|�K_�pô~{dðdñ0x7wy��ô�|~�G=�HT| î�x�{wñ©ï;ñÖð )ï�ó©ëp÷zwÉó©ë~x7|K,ñ�x�wy��ô~|~�!ô~|3ñ0x7{Öë<ï�÷ J î�x�{AÚwï�ì/ì�x�{¸ï�ô�Bsø> )ô~{7î~wzx � â R� 1 â4DGF�HT|~x�|�x�{dë )ï�÷tñ7ì~ï}|�î~wyxo@Xx7{dñ�x�wÉ÷Ôô~|~�Gî�x�{ V J�J wÉ÷Ôîpô~|~� ® ø ][] ø,õ�x7|~|ì/ï.|�î~wzx¾@
wzx�÷CB¬ï;ó©ëpðdñ�{�x�ôCô~|~��î~x7{�DGF[H.|~x�|�wy|Iî~x�| V ÷Ôôpì�wy|~wÔôpì[�C÷ ï;ñdñ0x�| J x�{ )ôpóPL0ð�wÉó©ë3ñ�wy��ñ�í
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Simulation in GEANT-4

y=0

y=µz+ßvEwxwWyOz|{~}[�N�4Ù��QÂ;Ú^�_�'�P�#�ZÜtæ3ÞÉà8ádâ�ä��R��à����$�P�uç��©é^�$�©ä��uÜ��!Ü�æý���P�ìÄ�Ü��4å0Ý�à�äsÜßé�æ<êrè�é�æ3éN�Zæ��P�sç��©äsÜ�ãsádâ��è� 8é�æ��Zæ��Ó�P�4���Zæ�Å8é�æ!é��(�Zæ"ã��Zæ�¡��#�Záuâ;ä��,å��uáuâr���Zæ��Jå0ÞC�,à8åGç��Zãuáuâ3é�ãsã#�Zæ<ê
�Tx�?9wy|~|3ñ>ì/ï.|xî~wyx|ðÖó©ëpì/ï�÷zx�í]ôpì Ø ðIF,ì�ì[x�ñ0{QwÉðÖó©ë�xã@Xx�{uñ0x�wÔ÷Éô~|��pø3X
x�ôCñÖ÷ywÔó©ë J {Qx�wÔñ�x�{�wÉðuñî~wzxã@Xx�{uñ0x�wÔ÷Éô~|��pí¼B¬ï;÷É÷Éð�ì/ï.| ð�wzx\ï�ô(_Tx7{�ï�ó©ë3ñ�÷ )ïN_�ñ�ø�=�ì î~wyxÙUZ{�x7wÔñ0xIî~x�{×@Xx7{dñ0x7wÉ÷Ôô~|~�Tx7|;�ï;ëp÷yx7|pì )ïN_Twy�G;�ô¢x7{IB¬ï�ðdð�x7|_íÓ?�ô~{dî~x�|6�3ï;ô(_TwÉðdó©ë~xÆõ.÷OH,óPL.x7|(L0ô~{I=.x�|�ï.| î~wzx>@Xx7{dñ0x7wÉ÷Ôô~|~�Tx7|ï.|~�.x��<ï�_;ñ�íFî~x�{Qx�|aK0ñ©ï.|pîpï.{Öî<ï J ?�x�wÔó©ë0ô~|~�Tx7|:Wxì~ï}|�wy|vî~x7{ V J�J wÉ÷Ôîpô~|~��ï J ÷zx�ð�x7|\L�ï.|~|_øW � £ �T¤PØ�] <¦¥ Ø_¤PØ[Ø á�§ ê ��Ø � Ï B )ô~{~î�wyx�üIxxL�HT|pðuñ0{dô(L3ñ0wOH.| ì[wtñ~î~x7{>=�H�÷É÷Ôðdñ )ï}|pî~wy�.x�|6Ú$HNâ=;ï.{�wÉï.|(;?ì~ï;ñ�{�w�3vô~|pî�wÉðuñY;x?�x�wÔì~ï;÷Z�T{ )H[_Tx�{ìB )ô~{Gî~wzx�üIxxL�HT|Cðdñ0{dô(L3ñ0wCHT|Sì[wtñGî~x7{¾B¬ï�÷Éðdó©ë~x�|²íítí1ô~|�=�H�÷É÷Ôðdñ )ï}|pî~wy�.x�| ; Ú$H�=�ï}{�w ï}|(;�ì/ï;ñ0{Qw43%íp| )ï�ì�÷ywÉó©ë�£ ]_¤�] � ¥ Ø_¤PØ�� § ê �~Ø � Ï øõ2wyx*ðuñ©ï.{IL/ðQwÉó©ë�î~wzx$õPx�|<ï;ô~wy�[L}x�wtñ¸î~x7{EK,ñ0x7wy��ô�|~�"î~x�{Z{�xMLNHT|pðuñ0{Öô�wyx�{uñ0x7|ãKp�pô~{�x7{Öë )H�ë3ñ�í?�x�|~|�ì~ï}| î~wyxãL�HT{Q{�xML3ñ�x`Ú$H�=;ï.{�wÉï.|(;?ì~ï;ñ�{�w�3�ðdñ©ï�ñÖñ�î~x7{>ô~|�=[H�÷Ô÷Éðuñ )ï.|pî�wy�Tx7|6=Tx�{4?Zx7|pî~x�ñ�í�Tw J ñ�î~wyx�õP{ )H�_Tx W�£U¨o�©�p���U�Uª�«�¬
�� ���L � ªR5®§Ó�6W�£ ù��^�N� � ùp« � ªR5®§WX£q¨¯�h�p�}�q�Uª�«�¬
p� �v�U � ª�5X§ï.|_íVî~wyxR?9wz{�°¯±�²7³�±/´/´µ±�²E¶_·p¸Y|~x7|~|~x7|»?�H�÷É÷zx�|_ø V ôpð!î~x7|»X
w ï.�T{Öï�ì�ì[x7|�wy| î~x�{�X.ï.{dðdñ�x�÷Qâ÷Éô�|~� ® ø ] S ÷yx�{Q|3ñ¸ì/ï.|_í0î<ï�_-î~wyxE@Xx�{ J x?ðÖð�x7{Öô~|��pí�?9wyx?x�{4?¸ï.{uñ0x�ñ�íCì�wÔñJï J |~x�ëpì�x�|Cî~x�{��P{uñòð#âï�ô�� ¬H�ðÖô~|�� ð�wz|(L3ñ�í]î<ï ì/ï.| î~x7|ÐôÎ«©xxL3ñ�î~x�{�@
wzx�÷CB¬ï;ó©ëpðdñ�{�x�ôCô~|~�pí]î<ï�_Øî~wyx��Tx�ì�x�ðdð�x7|~x�|K_�pô�{��pô~|�L0ñ�x�L�HT{Q{�x�÷zwyx7{dñ7ðQwy|pî_í_|~wÉó©ë3ñ�ì�x�ë~{¸ï�ô�� ¬H�ðQx�|ÆL�ï.|~|_íS?Zx7|~|�Wo�ý;?ô��.{dH[_Y?9wz{Öî_ø�X.ï
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S = Einheitsmatrix

Korrektes S
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σ=(2,25±0,01) 10

−3σ=(1,028±0,009) 10

−3

vEwxwWyOz|{~}[�N�M¹��QÂ^ÂN���¼���s�Eº4»&¼.½v¾�¿T���P�s�#�/¡µÀc¾pÁJÂ��&½vº��P�&Â��E¾¾Ä��p½��&ÁJÂ��EºÃ¿c½v¾v¿mÅµÀc¾¾���P�&�ÅÄµ¼��#�E¾RÆI�½��Ó���E¾Ç ÄµÈ4È��(�P�ÉÆO�/¡}Â��P�MÊ!�ÉÂÉÁÉÄµ½�Ë8�ÀcÁ&½v¾�¿r�(�EºXÌRÍBÎ�ÏÑÐÒ µÀc¾��E¾��P�É¿cº��µÓhÔ��E¾v¾G� Äµ¾-�vº����º��EÈÃÆÕÄµ»&¼vÁÉÂ��#�E½v½v¾�¿-���P��Ð� µÀc¾��E¾`���P� �½v»É¡TÁÉº�»Q¼�ÂÉºÃ¿µÂ/Ös�P�&¼ �ÄµÈÃÂì� Äµ¾Z�vº���ÁÉ»&¼�� Ä�×È��N�'�P�ÉÂ��Eº�È�½v¾v¿�ÖoÁJÀc¾vÁJÂA�pº��$���#�EºÃÂ��µÓ8�Zº��NÄµ¾�¿��EÁÉ»Q¼��&º��P�(�E¾��E¾HØ�×qÔ��P�&Â���ÁÉº4¾����vº��Ä.ÂÉÄµ¾��vÄ~�4���Ó�Eº�»&¼.½v¾�¿��E¾����P�ZÙ�Äµ½�ÚµÆÕ½v¾�¡.ÂÉºÃÀc¾��E¾oÖ��vº��BÄµ¾��vº��B�'�P�ÉÂ��Eº�È�½v¾v¿��E¾ÒÄµ¾T×¿��P�pÄ�ÚµÂ��®½��4���E¾mÓ
Û wzx$DGF�HT|~x�|HÜ�wzÝ®ÞQÝ�x�wz�Tx�| Û x�{mô�|~x7{��TwzxMÞ�ß/à�? ¬á ß/à�x�{m=[HT|�wzà~{�x7{Zâ~{QÞ��~{ ¬â~|~�Tãzwyß/à~x7|×ñex�wyãzß/à~x�|�âJ á à�| á J �Tx7ãyx�|�LvÝ�?Zx7{ Û x7|åä~�Tx7ã á |~�}Ý�Ü á | J x�w©à�H_ß/à~x7|~x�{Q�Tx7Ý�wyÞQß/à~x�|ãDGF[H.|~x�|HÞ�ß/à�|~x�ãzãyx�{ á |Û x7|Ræ�â~|�LvÝ�ä á | Û x�Ü Û wyxÅ�.x�Ü�x�Þ�ÞQx�|~x7|rK_��â~{��~â�|(L�Ý0xXâ~|(LNHT{�{Qx�ãywzx�{&Ýgx�{�ÞQß/à~x�wz|~x�|©ç^UZx�ÞIHT| Û x7{�Þ?9wyß/à�Ý�wy��wzÞQÝ Û á Þ¾@Xx�{Qà á ã4Ý0x�| Û x�{Y@Xx7{ J x�Þ�ÞQx�{Qâ~|~� J x7w < Ø�èåé �P{&Ý0Þ á â�� ¬HTÞQâ~|~�~ä&?Zx7wyã Û wyx7ÞÛ wzx�Ü[w4Ý�Ý0ãzx�{Qx7ô�wy|(;7x�ãy{IHTà~{ á â�� ¬HTÞQâ~|~� Û x7{ V ñEb V K�â#X
{QwCB$Ý0{IHTà~{QxÅwyÞ&Ý�çc�o«hx�| J á {g�Tx�?9wy|~|�ÝeÜ á |à~wzx�{ á |-õPx�| á â~wy�[L}x�w4ÝBwy| Û x7{AK_�~â~{Q{�xxL�HT|~Þ&Ý0{Qâ(L�Ý0wOH.|�|vâ~{ J wzÞm;�âHx�wz|~x�{mDGF[HT|�x�|~x7{��Twzx�=�HT|x7Ý�? á ] ä��tê � 1�ämâ~| ÛGJ x�w Ø äë�tê � 1ÑwyÞ&Ý Û x�{TõPxx?9wz|~| J ãOH[_ ]�ØTì ç¨J| Û x�{gx�3_�¯x�{QwyÜ�x�|�Ý0x7ãyãyx7|
í2wy{ILpãzwyß/à(L}x�w4Ý	L.x7|~|�Ý*Ü á | Û wzx3DGF�HT|~x�|�x�{��.wyxXÞ�x7ã J Þ&Ýd=Tx7{�Þ&Ý ¬á | Û âãywzß/àÒãyx Û wy�Tãzwyß/àtÜ�wzÝ J x��T{Qx�|(;�Ý0x7{!õPx�| á â~wy�[L}x�w4Ý�ç�X á Û x7{¼@Mwyx�ãQB á ß/à~Þ&Ý0{�x7â~â~|~�.Þ á |�Ý0x7wyã Û x7{�Ú$HNâ= á {�w á |(;7Ü á Ý�{�w�3¦=�HT| Û x7{×DÆF[HT|~x7|~x�{Q�Twyx á J à ¬á |~�.Ý�ä�wzÞQÝ Û á à�x�{�wy| Û x�{[æ�{ á 3_wyÞ á â�ß/à Û wzxÚ$H�= á {�w á |(;�Ü á Ý0{Qw43�|vâ~{�Ü�wzÝ J x��.{�x�|�;7Ý0x7{ýõPx�| á â~wy�[L}x�w4Ý J xxL á |~|�Ý�çAX
wyx�â~|�=[H.ãyãyÞ&Ý ¬á | Û wy�TxÚPx�|~|�Ý�|~wyÞ Û x�{�Ú�H�= á {Qw á |(;7Ü á Ý0{�w�3Y?9wz{dL�ÝZÞQwyß/à á â�B Û wzxA@Xx7{ J x�Þ�ÞQx�{Qâ~|~� Û x�{ZîIxxL�HT|�ÞQÝ0{Qâ(L�Ý0w�âHT|~ÞQ�Tx�| á â~wy��L.x�w4Ý á â~Þ�ä Û wyx Ü á |�x7{�{Qx�wyß/à�x�|ãL á |�|åço=?Ü ;7âïx7{��T{ ¬â~| Û x7|åä�?9wyxPÞ�wzß/à Û wzx @Xx�{#âJ x�Þ�ÞQx�{Qâ~|~��Ü�wzÝ á J |~x7à~Ü�x�| Û x7{¼ôX|�x�{��.wyx á â�� ¬HTÞQâ~|~��=Tx�{QÞ�ß/à~ãzx�ß/à�Ý0x7{QÝ�ä�?9wz{ Û�J x7w Û x7{ V | á ãQF�âÞ�xZ|~wyß/à�Ý Û wzx�? á à~{QxEôX|�x�{��.wyxZwz| Û wzx�>�HT{�Ü�x�ã�B ¬â~{ Û wyx�Ú�H�= á {Qw á |(;7Ü á Ý0{�w�3häµÞdHT| Û x�{�|�;7â�B ¬á ãyãzwy�x�wz|�í�x�{&ÝZx7wy|~�.x�Þ�x�ÝW;�Ý�ä Û x�{®â~Ü Û x�|�? á à~{�x7|Yí�x7{QÝ�|(HT{QÜ á ãQ=Tx7{QÝ0x7wyã4ÝXwyÞQÝ�ð Û wyxTKpÝ á | Û á { Û á J â
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µOrtsauflösung /   m µOrtsauflösung /   m

µOrtsauflösung /   mµOrtsauflösung /   mvEwxwWyOz|{~}[�N�M¹��QÂ�ò �_�'�P�#�(�EÁÉÁ#�P�&½v¾�¿ã���P�¾�¼�/¡µÀc¾vÁJÂ��&½v¡}ÂÉºÃÀc¾pÁJ¿��E¾vÄµ½vºÃ¿µ¡��Eº�ÂNÆ �½��ìÅ��P�QÁÉ»&¼vº������E¾��DÊ!�ÉÂÉÁ"×Äµ½�Ë©�ÀcÁÉ½v¾�¿��E¾Òº4¾r�¼�p¼8�Äµ¾�¿cºÃ¿µ¡��EºÃÂ3���P�ZÐÒ µÀc¾��E¾��P�É¿cº��µÓ
?�x�wyß/àvâ~|�� Û wyx7Þ�x7{!ªTH.{�Ü á ãC=.x�{QÝ�x�wzãyâ~|~�$?9wz{ Û á ãyÞ�ó�·©±�²L¸.ô�±�õ.¶�ö�÷ø ´�¶_·p¸ J xx;�x�wzß/à~|~x�Ý�çSX
wyxm@Xx�{#âJ x�Þ�ÞQx�{Qâ~|~�Tx7|åä Û wzxrB ¬â~{ � âÉê � 1$â#DGF[HT|�x�| J x�wXx�wz|~x�{R�
{QÝ�Þ á â_� ¬HTÞ�â�|~�ã=[H.| < ØHèåé x7{�à ¬á ã4Ý�äÞ�wz| Û wyÜ³X
w á �T{ á Ü�Ü ® ç ] ® Bqx7ÞQÝ0�.x�à á ã4Ý0x7|åç�UZwzÞ!;�â�x7wy|~x7{EôX|�x�{��.wyx á â�� ¬HTÞQâ~|~�Y=[H.| Ø ä��¦ê � 1{�xxL�HT|�ÞQÝ0{Qâ~wyx7{QÝÒÜ á | Û wzx�DGF�HT|~ÞQ�~â~{ÒÜ[w4Ý Û x�{¾=�HTãyãzÞQÝ ¬á | Û wy�.x�|\Ú$H�= á {�w á |(;7Ü á Ý�{�w�3 J x7Þ�ÞQx�{á ãzÞ¦Ü[w4Ý Û x7{tâ~|�=[HTãzãyÞQÝ ¬á | Û wz�Tx�|©çÎX á { ¬â J x7{tà~wy| á â~ÞtãOH.à~|�Ýtx�ÞÒÞ�wzß/à�|~wyß/à�ÝÒÜ�x�à~{7äÅÜ[w4Ý Û x7{=[H.ãyãyÞ&Ý ¬á | Û wy�Tx7|�Ú$H^= á {Qw á |�;�Ü á Ý0{Qw43ì;�â á { J x7wzÝ0x7|åä�ò á J x�wmx�wz|~x�{3ô�|~x7{��Twzx á â_� ¬HTÞ�â�|~�$=[HT|�?Zx�â|~wz�Tx�{ á ãzÞ � ê � 1 =Tx7{�ãzwyx�{&ÝÒÜ á |:ÞIHT� á { á |Oî9xMLNHT|~Þ&Ý0{�â�LvÝ�wOHT|�Þ��Tx7| á â~wz�[L.x7wzÝ�ä7?�x�|~|OÜ á |Û wzx!@
wyx7ãCB á ß/à�ÞQÝ0{Qx�â~â�|~�Rwz| Û x�{¼Ú$H�= á {�w á |(;�Ü á Ý0{Qw43R|~wzß/àvÝ3=.x�{�| á ß/à~ã ¬á Þ�Þ�wz�.Ý�ç�X á Þ¼LNHTÜ�Ü�ÝXÞdH(�í�x�|~|�Ü á | Û wyxEô�|~x7{��Twzx Û x�Þ�DGF�HT|~Þ Û x�â�Ý�ãywzß/à�â�|vÝ�x�{QÞ�ß/à ¬á Ýd;7Ý�ä Û á |~|ÒÞ�x�ÝW;7Ý�Ü á |tx�wz|~x!=pwyx�ã;�â��T{dH�_Tx�Ú�H.{�{�x7ã á Ý�wOHT| Û x�{TK_�~â~{Q�~â~|(L�Ý�x á |åç8D á |-;�?9wy|~�.Ý Û x7|ÙX á Ý�x�| J x7w Û x�{?îIxxL�HT|�âÞQÝ�{�â(L�Ý�wOHT|¢x7wy|~x×Ú�H.{�{�x7ã á Ý�wOHT| Û x7{�K_�~â~{Q�~â~|(L�Ý�x á â�BÉä Û wyx ¬â J x7{�à á â~��Ýt|~wzß/à�ÝY=[HT{Qà á | Û x�|wyÞ&Ý�äåâ�| Û�Û á Ü[w4ÝP{�xxL�HT|~Þ&Ý0{Qâ~wyx7{QÝNÜ á | Û wyx>K_�~â~{$?�x�w4ÝRâ�| á |~�Tx7Ü[x7Þ�ÞQx�|~x7{�ä á ãyÞ$?�x�|~|�Ü á |Û wzx�Ú�H.{�{�x7ã á Ý�wOHT|Y|~wyß/à�Ý J x7{ ¬â~ßPLvÞQwyß/à�Ý0wz�.ÝMà ¬á Ý�Ý�x.çí2wy{Nà á ã4Ý0x�|`Bqx�ÞQÝM�ÓU�x�wZx7wy|~x7{¦�
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¯;�>ã<å
æÛìuá<á<ß�ä>Û�á<ßrâ5ç�ÝÞì9ßrêß,â<ÛëèmßrìÞÛ>ßrÛÈ÷�Ü-å
æß,ÛÁÀµÂOìnî�éÄÃ�é
��Â�Å�Æ�î�éBî�êÄÇ�È�è>ßrì9ÛßrÛdÉ�Â���ìßêÞîÄÃ8�tÆ�î�éBî�êÄÇ�ÈäÛê�ßrì9ÛßrÛ�Ê�Ë�Ì�ìnî6Ì/�ÍÆ�î�éBî�êÄÇ�È�ð1�Rì9ßrã5ßqêâ<ß,ì�à�Û�á¸ß,â<ç�Ý9ìÞßrê>ßrâ<ä>Ûç�ßrÛ:ã5ìÞÛê:ìÞÛ:êß,â�¯;�*�>ìÞÝÞê>äÛç � ð ùÜ-Ûç-ßrêß,ä>á¸ß�á ð�ã�íNà4Û�á¸ßrâ5ç�â<ä>Ûê*�/ßrâ<ß,ìÞå
æÈì9ã5áLêìÞß���Ü�á¸ß,Ûêì9å
æ�á<ß7ç�ß,â<ì9Ûç2äÛ>ê²ìÞÛ�ç�ä>á<ßrâ$ö2òÜ-æßVáâ<ä>Ûçµ����ÛãJá
Ü-Û�árð��Rì9ß	�RìÞå
æ�á<ßÈÛìÞí�í2á��>ìÞã��rä=ì9æâ<ß,í±�lò�-å
æã5án�LßrâJá²ìÞí ¯7Û>ã5á¸ì9ßrç�ãR��ß,â<ß,ìÞå
æã5á¸Ü-â����räëðæ�Rßrâ�ï_Ý�Ü©á¸ß Ü�ä*��ß,â<ß,ìÞå
æµ�rß,ìÞå
æÛß�áXã<ì9å
æEê>äâ<å
æEßrì9Ûßlæ*��æ>ß�äÛê¬ÛSòÜ-æß,â<äÛ>ç�ãR�Lßrì9ã<ß
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���-Ûã5á¸Ü-Û�á¸ß/��Ü�á¸ß,Ûêì9å
æ�á<ß�Ü-äãrð��ÒÜ-Ûñ�©Ü-ÛÛ=ê#Ü-ã��mõ/ß.��á<â<äí Ü-Ý9ã��èPìÞÛê>ßríôí·Ü-Û¡ß,ã�Û#Ü-å
æã<ß,ìÞÛß,â5�RìÞå
æ�á¸ß�äÛ�á<ßrâ5á<ßrì9Ý9á è>ìÞÛ?êìÞß�ê>â<ßrì¤×Gßrì9ÝD�/ßrâ5ßrìÞå
æ>ß�ä>Û�á<ßrâ5ç�ÝÞì9ßrêß,â<Ûëð
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�ÒÜ-Û+��ò��ÛÛ�á<ß²ê#Ü-â<Ü-Ûîêß,Û*�-ß,Ûëè_ê#Ü-ã�ã�Û�á<ßrâR��Ü-Ý9ÝÕÔ ê>ßrâlç�ß,í·ß,ã<ã5ßrÛß,Û �Râ5ìd��á��rßrìuá¸ß,ÛI�¡ì9Ûç�Ý9ßrìÞå
æÓç�â��1--ß£ã�Û�á¸ß,âR��Ü-ÝÞÝ9ß�êì9ã³�5äÛ���á��räñ�rß,â<ÝÞß,ç�ßrÛ¡ä>Ûê¡Û#Ü-å
æ*�,äã<ß,æßrÛéè�ì9Û®�LßrÝÞå
æ>ßrã:êìÞß,ã<ß,â
ã�Û�á¸ß,âR��Ü-ÝÞÝ9ß:��ß,ã���Û>êßrâ5ã���ìÞß,ÝÞß#�Râ<ì���áB�,ßrì9á<ßrÛ4��� Ü-ÝÞÝ9ßrÛëð-à�Ûç òäÛã5á<ìÞç�ìÞãJá�æìÞß,â}�5ßrê*��å
æëè�ê#Ü�-�í�Ü�Ûßrì9Ûßrâ5ã<ß,ì9á¸ã,è1�gß,ÛÛ²í·Ü-Û:êìÞß#ã�Û�á¸ß,âR��Ü-Ý9Ý òÜ-Ûç-ß:�rä���Ý9ßrì9Û�� òÜ-æ>Ý9á è��mì9ßrÝ9ß5ã�Û�á<ßrâR��Ü-Ý9ÝÞßqÝ9ßrßrâ��Ý9ßrìd��ß,ÛäÛêÓí�Ü-Û¶�-ß,ìÞÛ¢��ÝÞÜ-â<ß,ã�©gì9ÝÞêEßrâ5æSòÜ-Ý9árè�ê#Ü�-sí�Ü-ÛÓÜ-Ûêß,â<ß,â<ã<ß,ì9á<ã��/ßrì��räÓç-â��1-�ß,â�óÓÜ-æÝ�êß,â
ã�Û�á¸ß,âR��Ü-ÝÞÝd�â<ß,ì9á<ß�êß,ÛÈã<å
æí·Ü-Ý9ßrÛ ¯�Ûã5á<ìÞßrç-ã��/ßrâ<ß,ìÞå
æ?Ûì9å
æ�ágí·ß,æâ$Ü�ä>÷Gò��ã5ßrÛ	�©Ü-ÛÛëð���äâ��,äísèêì9ß�ã�Û�á¸ß,âR��Ü-Ý9ÝD�â5ßrì9á<ßsíEòä*--á<ßsí·Ü-Û ã���â5ç��5òÜ-Ý9á<ìÞç¬�ªòÜ-æÝ9ßrÛëð��RìÞß��må
æT��ìÞß,â<ì9ç1�-ß,ì9á è�ßrì9ÛßsÜ-Ûç�ßVáí�ßrã<ã5ßrÛß¬ã�Û�á<ßrâR��Ü-Ý9ÝD�â5ßrìuá¸ßsÜ-Û*�rä>ã<ß,á��rß,ÛëèqÝ�ò��ãJá²í·Ü-ÛeÜ-äe�XßrÝÞß,ç�Ü-Û�á¸ßsóÓß,ìÞã<ßÒê#Ü-êäâ5å
æëègêÜ�-í·Ü-Û ê>ìÞß�ã�Û�á¸ßrâo��Ü-ÝÞÝ9ß�ê>ßrâ	'éß,â<Ý9ßrç�äÛ>çÁÛì9å
æ�á²Ü-Ý9ÝÞßÈç�Ý9ßrì9å
æ ç�âR�1-Eí�Ü-å
æ�á·äÛê ã5á
Ü©á<á¸ê>ßrã<ã5ßrÛêì9ß2ßrì9Û*�rß,ÝÞÛß,Û«ã�Û�á¸ß,âR��Ü-ÝÞÝ9ßªì9Û(ìÞæ>â<ßrâ;â�â�ò�1-�ßw�5ß@�Lßrì9ÝÞã�ã�� ��Ü-â<ì9ìÞß,â5á è#êÜ�-²ã<ì9ßlÜ-Ý9ÝÞß,ã¸Ü-í2á4ç�Ý9ßrì9å
æ
��ìÞß,ÝÞß5�Râ<ì���áB�rß,ì9á<ßrìÞÛ�á<â�òÜ-ç�ßgßrÛ�á¸æ#Ü�Ý9á¸ß,Ûëðt©gßrì�êß,âgêì9ã³�5äÛ���á<ßrÛ 'éßrâ<Ý9ßrç�ä>Ûçªê>ßrã(ã�Û�á<ßrâR��Ü-Ý9ÝÞã(Ô ì9Û
ã�Û�á¸ß,âR��Ü-ÝÞÝ9ß?Ô�Ö¦è�ð9ðuð9èVÔG×oç�Ý9ßrìÞå
æ>ßrÛ ��Ü�á¸ß,ÛìÞÛæÜ-Ý9á<ã| ��ú>è�� �.� ì9ã5á�êìÞßgâ�â�ò�1--ß�ê>ßrâ!ã�Û�á<ßrâo�-Ü�ÝÞÝÞßßrì9Û¶�ÒÜ�- �
òäâ7êìÞßlÝd�1�©Ü-ÝÞß���Ü�á<ßrÛêì9å
æ�á¸ß-ðæ�j��â5árè&���?êìÞß���Ü�á¸ß,ÛêìÞå
æ�á<ß�æ*�må
æ¬ì9ã5á è/ã<ì9Ûêvêì9ß
ã�Û�á¸ß,âR��Ü-ÝÞÝ9ß;��ÝÞß,ìÞÛëè�äÛêÈä>í·ç�ß@�-ß,æâ5á�ã5ìÞÛê²ê>ìÞßjã�Û�á¸ß,âR��Ü-Ý9ÝÞß7ê���â5ágç�â��1->èt����êìÞßj��Ü�á¸ß,ÛêìÞå
æ�á<ßç�ß,â<ìÞÛ>ç�ì9ã5árðñ_ãLì9ã5á�ÛìÞå
æ�áLã<å
æT�LßrârèmêìÞß5'éß,â<Ý9ßrç�äÛ>ç?Ø8Ô*Ù8ÚCÙOÛCÜ{Ö�ÝßÞßÞßÝ ×!à%�rä�ß,â<æ#Ü�Ý9á¸ß,Ûëðt�ÒÜ-Û·ç�ìD�má�ã<ìÞå
æ�êì9ß
'ëÜ-æÝ 
 êßrâ�ñ_ìÞÛ�á¸â òÜ-ç�ßlì9Û¬êßrÛ¶ã�Û�á¸ßrâo��Ü-ÝÞÝ9ßrÛ«�1�-ârð¤ã�ÛEÜ-ä���ãJá¸ßrì9ç�ßrÛ>êßrâ�ø�ßrìÞæ>ßrÛ��³��Ý9ç�ß���â5êÛß�áí·Ü-ÛÈêìÞß7ç�ßrí�ßrã5ã<ßrÛ>ßrÛ��Râ<ìd��á��rß,ì9á¸ß,Ûá�?ìÞæ>â<ßrâ:âXâ ò�1-�ßRÛ#Ü�å
æëð*¯7Ý9ãqäÛ�á¸ß,â5âXâ5ßrÛ*�,ß�êßrã�ßrâ5ã5á<ßrÛ
ã�Û�á¸ß,âR��Ü-ÝÞÝ9ã:ÛìÞí�í2á:í·Ü-Û=êìÞß/��ÝÞßrì9Ûã5á<ß/�Râ<ìd��á��rß,ì9á è[êìÞß?Ûeá á¸ß��Râ<ìd��á��rß,ì9á��ì9ÝÞêß�á:êìÞß/�1�/ßrâ5ß
â�â<ßrÛ��rßRêß,ãqßrâ5ã5á¸ß,Û�ã�Û�á<ßrâo�-Ü�ÝÞÝÞãLäÛêÈêì9ß7äÛ�á<ßrâ<ß!â�â<ß,Û*�rß�ê>ßrãw���gß,ì9á¸ß,Û�ã�Û�á<ßrâo�-Ü�ÝÞÝÞã,èmê>ßrã<ã5ßrÛ
�1�/ßrâ5ß�â�â<ß,Û*�rßªêßrâ;'ëÜ-æÝ9ßrÛT�gß,â5á7êßrâ�ðÞ� 
 kná á¸ßrÛ��Râ<ì���áB�rß,ì9á�ì9ã5á ð�ñ_Û�á¸ã5õâ<ß,å
æßrÛ>êµ�5òÜ�æâ5á�í�Ü�Ûí�ì9áqêß,Û/�Lßrìuá¸ß,â<ßrÛ�ã�Û�á¸ßrâo��Ü-ÝÞÝ9ßrÛ	�³��â5árð
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©gßrìPêßrÛµ�Râ5ìd��á��rßrìuá¸ß,Ûsá¸â5ì9á5á7ß,ìÞÛß�©gßrãR��Ûêß,â<æß,ì9á�Ü-ä���è/êì9ß2ê#Ü��,ä«�¦òäæâJá è/ê#Ü�-²í·Ü-Û(ê#Ü�ã

�/ßrã<å
æ>â<ìÞß@��ß,Ûß §�ß,âR� Ü-æ>â<ßrÛ ÝÞß,ìÞå
æ�ásÜ��T�$Ü�ÛêßrÝ9Ûýílä�-ð:�RìÞß¶'éß,ì9á<ã<õ#Ü-Û>ÛßrÛëèqê>ìÞß¬êßrâ�'éß,ì9áRá
�RìÞç-ì9á
Ü�Ý�á¥óÓÜ-Ûê>ÝÞßrâ�ð³×#�jDGkií·ìd--á è��1��Û�êß,í ��ìÞâ%��â�òäæß,â�Ü-ÝÞã�à4æâ_ç�ßrã5õâ���å
æß,Û�æ#Ü��/ßrÛéè�ã<ì9ÛêÛSòÜ-í�ÝÞì9å
æ?êìÞãR��â5ß,árè/ä>Ûê(ìÞæ>â�óÁßrâJá¸ß@��ß,â<ßrì9å
æÒì9ã5á���ß,ã<å
æâ òÜ-Û*��á ð}�Rßrâ;'éßrìuáRá[�Rì9ç�ì9á¸Ü-Ý�á óîÜ�ÛêÝÞß,ârèêß,âqìÞí ×Pß,ã5á¸ãJá¸â<Ü-æÝd�-ßrâ5ã<äå
æ«�,äí ñ_ì9Ûã¸Ü�á����©Ü-ísèe�©Ü-ÛÛÈÛ�äâ5�Râ<ì���áB�rß,ì9á<ßrÛ ����ìÞã<å
æ>ßrÛsúläÛê
�m� � ) 
ãâ í�ßrã5ã<ßrÛéè�ê>ìÞßÈßrâ�Ý9ìÞÛßrÜ-âlì9Û�ß,ìÞÛß�XÜ-ÛÜ-ÝD�rÜ-æÝ(����ìÞã5å
æßrÛ úEäÛ>ê ��ú 0 )(äí�â<ßrå
ætáÛß�á ð=��Ü-í·ìuá!�-ßrì9Ûß£���gß,ìwã�Û�á¸ß,âR��Ü-ÝÞÝ9ß·ê>ßrâ�'éß,â<Ý9ßrç�äÛ>çIØ8Ô*ÙäÚCÙhÛCÜ{Ö�ÝßÞßÞßÝ ×!àXêß,Ûã<ß,ÝD�/ßrÛñ©gß,â<ß,ìÞå
æßrì9ÛÛß,æí·ß,ÛëèGílä*-Òê>ìÞß£¯�Û*� Ü�æÝ 
 êßrâ2ñ�ì9Û�á¸â�òÜ�ç�ß��5ßgã�Û�á¸ßrâo��Ü-ÝÞÝ�ç�â�ò��-�ßrâªÜ-ÝÞãªêìÞß£'ëÜ-æÝ�êß,â
'éßrìuá¸ã5õ#Ü-ÛÛß,Û²ã<ß,ìÞÛëè�êì9ß7Ü�íjæ�òÜ-ä��#ç�ãJá¸ß,ÛÈÜ-ä���á<â<ß,á<ßrÛëð 
 ��ì9â<ê��1��Û²Û�äÛ?Ü�Û�ç�Ý9ßrìÞå
æ�êß,â:'ëÜ-æÝêß,âXñ�â5ßrì9ç�ÛìÞã5ã<ß�ì9í«Ü-í æ òÜ-ä��ç�ã5á<ßrÛ¶��ß,ã5á¸ß�áB�,ßrÛ¶×#�jD�á¼�XÜ-Û#Ü-Ý[ç�ßrã5ß,áB��á ðÅ�Rì9ßrãRæ#Ü©á��5ßrê*��å
æ
�rä>â(�O��Ý9ç�ß-è�êÜ�-2ß,ãLÛì9å
æ�ágç�ß,Û òäç�ß,ÛêÈñ_ìÞÛ�á<â òÜ-ç�ß4ìÞí à�Û�á¸ß,â<ç�â5äÛê*�/ßrâ5ßrìÞå
æ�ç�ìD�>árè�äí ßrì9Ûgã�Ûtáá¸ß,âR��Ü-Ý9Ý}�,ä � òäÝÞÝ9ßrÛëðt�Rßrão�gß,ç�ßrÛ�� òäæâJá$í·Ü-Û²ß,ìÞÛßRí·Ü � ìÞí·Ü-Ý9ß:ã�Û�á<ßrâo�-Ü�ÝÞÝ òÜ�Ûç�ß7ß,ìÞÛëè�êì9ß7ã<ß,ÝD�ãJáê#Ü-Û>ÛvÛìÞå
æ�á²òä*�/ßrâ5ã<å
æâ5ì9á<á<ßrÛ¬�Lßrâ<ê>ßrÛEê#Ü-âR��è&�gß,ÛÛ¬ê#Ü-êä>â<å
æ¬ßrì9Û¬ã�Û�á<ßrâo�-Ü�ÝÞÝ=�LßrÛ>ìÞç�ß,â�Ü-ÝÞã 
ñ_ìÞÛ�á¸â òÜ-ç�ß�æ#Ü©á ðó ìÞß?êì9ß�'éß,â<Ý9ßrç�äÛ>çè_êìÞß?í·Ü-Û=ã��Eç�ß@��ì9ÛÛ�á è�Ü-äã5ã<ì9ßræ�á è�ìÞãJá�ìÞÛ=êßrâ�¯;���ìÞÝ9êäÛç � ð �ê#Ü-â5ç�ßrãJá¸ß,ÝÞÝ9árð�ã�íÕà4Û�á¸ßrâ5ç�â<ä>Ûê*�/ßrâ<ß,ìÞå
æ�æ#Ü��/ßrÛsÜ-ÝÞÝ9ß;ã�Û�á¸ß,âR��Ü-Ý9ÝÞß�êì9ßRí�Ü � ì9í�Ü�ÝÞß�©gâ<ß,ì9á¸ßj����Û
��ú 
ãâ ð�e�1�Ü-ÝÞêXêì9ßLñ_â5ßrìÞç-ÛìÞã5êìÞå
æ�á¸ß�Ü-Û>ã5á¸ß,ìÞç-árè�ã<å
æâ5äí�õ���ßrÛªêìÞß�ã�Û�á¸ß,âR��Ü-ÝÞÝ9ß-è��>ìÞãSã<å
æÝ9ìÞß@-�ÝÞì9å
æêì9ß�ñ_â<ßrì9ç�Ûì9ã<êì9å
æ�á<ß;�5òÜ-Ý9Ý9áLäÛê?êìÞß;ã�Û�á<ßrâo�-Ü�ÝÞÝÞß5��ìÞß,êßrâqÝ¥òÜ-Ûç�ß,â��Lßrâ<ê>ßrÛëð¡��Ü-ãgÝÞß,á��,á<ß�ã�Û�á<ßrâ[á
��Ü-ÝÞÝ èO�1��ÛEâ<ß,å
æ�á<ãXÛ#Ü-å
æ¬ÝÞì9Û*��ãRÝ�Ü-äe��ßrÛêëè�êßrã5ã<ß,ÛÁäÛ�á<ßrâ<ßgâ�â<ß,Û*�rß�ì9í à4Û�á¸ßrâ5ç�â<ä>Ûê*�/ßrâ<ß,ìÞå
æÝÞì9ßrç-árè�â¸Ü-ç-áLìÞÛ�êßrÛ	¯�Ûã5á<ìÞßrç-ã��/ßrâ<ß,ìÞå
æÈæì9Ûßrì9Ûëðt¯7ÝÞãLâ<ß,å
æ�á<ßrÛ�ø4Ü-Ûê²êß,ã�à�Û�á¸ß,â<ç�â5äÛê*�/ßrâ5ßrì]áå
æß,ã5� òÜ-æ>Ý9á�í·Ü-Û?ê#Ü-æß,â4ê>ìÞß�äÛ�á¸ß,â<ß�âXâ5ßrÛ*�,ßXêìÞß,ã<ßrã5ã�Û�á¸ß,âR��Ü-ÝÞÝ9ãrð
ã�í�©gß,â<ß,ìÞå
æ�êßrâ�ç�â ò�1--á<ßrÛX�RìÞå
æ�á<ß_êßrã��Râ<ì���áB�,ßrì9á<ã<õ/ß.��á¸â5äí�ãëõ�ß,Ûêß,Ý9á�êì9ß�ã�Û�á¸ßrâo��Ü-ÝÞÝ¥òÜ-Ûç�ß

�@��ì9ã<å
æß,Û¬�@�LßrìGóÓß,â5á¸ß,Ûëðæ��Ü�¦òäâ�ã<ìÞÛ>ê(êìÞß�êì9ã���â<ß�á¸ßrÛ¬�sß.-��LßrâJá¸ß�êß,â;�Râ5ìd��á��rßrìuá¸ß,Ûd����ßrâ[áÜ-Û�án����â5á<ÝÞìÞå
æéð�ñ_ãiÝ9ìÞß,ç�ßrÛªñ_ìÞÛ�á¸â òÜ-ç�ßLÜ-äã[ê>â<ßrìt��êßrâ��mì9ßrâ�×#�jD�á¼�XÜ-ÛSòÜ�ÝÞßrÛªìÞÛ�ßrì9Ûßrí ã�Û�á¸ß,âR��Ü-ÝÞÝêß,â;'éß,â<Ý9ßrç�äÛ>çðO�Rßrâ�ï_ÝÞÜ�á¸ßrÜ-ä*�/ßrâ<ß,ìÞå
æ	��ìÞâ5ê?Û�ä>ÛÒÜ-Ý9ãqêßrâ#��ÝÞß,ìÞÛãJá¸ßX©gß,â<ß,ìÞå
æ�êßO�#Û>ìÞßrâJá è#ì9Ûêß,íÕÜ-ÝÞÝ9ßjã�Û�á¸ß,âR��Ü-ÝÞÝ9ß�êßrâ#��ÝÞß,ìÞÛãJá¸ß,Û�ã�Û�á¸ß,âR��Ü-Ý9ÝD�â5ßrì9á<ßRßrÛ�á<æ#Ü-Ý9á<ßrÛ�ã<ì9Ûêëðó ìÞß:�,ä��1��â��/ßrâ5ßrìuá¸ã_ßrâo�ªòÜ-æÛ�á���äâ<ê>ß-èT�/ßrâ<ß,å
æÛß�áLí·Ü-Û�êß,Û�ïPÜ-â¸Ü�í·ß�á¸ßrâ¥i T ì9íÃà4Û�á<ßrâ[áç�â5äÛê*�/ßrâ5ßrìÞå
æ¬äÛ>êvìÞí ï_Ý�Ü�á<ß Ü-ä*�/ßrâ5ßrì9å
ævêßrÛ¬ïPÜ-â¸Ü-í�ß,á<ßrâ S�T ð2i T ì9ã5áRê>ìÞßlí�ì9á5á¸ÝÞß,â<ß�'ëÜ-æÝêß,âlñ_ìÞÛ�á¸â òÜ-ç�ß:ìÞí³à4Û�á¸ßrâ5ç�â<ä>Ûê*�/ßrâ<ß,ìÞå
æëè S�T êìÞß�í·ìuá<á<ÝÞßrâ5ß�¯7Û*�rÜ-æÝ�ìÞí³ï_ÝÞÜ�á¸ßrÜ-ä*�/ßrâ<ß,ìÞå
æëð
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æí�ìÞß,ç-á¸ß4êß,â�¯�ÝÞç1��â5ì9á<æíläãêì9ß�¯7äã5ç�ÝÞß,ìÞå
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�LßrÛÛsí�Ü-Û?êì9ß�¯7äã5ç�ÝÞß,ìÞå
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42 Zähler

38 Zähler

38 Zähler

oberes Hodoskop

unteres Hodoskop
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H

Myonkammer

unteres
Hodoskop

l l

l  + l   =  l  = const
L R

L R

L R

Startzeit in einem Driftrohr:

t drift

Startzeiten im unteren Hodoskop:

RH l
c vt  =     +      .

LH l
c vt  =     +      ,

StopStopzeitpunkt vom Auslöser: t       .
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kleine
Szintillations-
zähler mit hoher
Zeitauflösung

ÀBÀBÀÀBÀBÀÀBÀBÀÀBÀBÀÁBÁBÁÁBÁBÁÁBÁBÁÁBÁBÁ 10 cm Blei

Referenzzähler

27 mm dicker
Szintillationszähler

2300 mm 0 mm
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SpJDlKYb��~�h�T�JDYP"]NQ`QlKI e?f |QVXIUJGxzq ^ T�Y�SpJDIK` ^ �m`oI �iVXJOT�òÄÃQNx�mó�h�PiPRJOT�h ^mr Ó Ç ¬b� Ó § Ô � a ^ v�JDYdSpIUPiPRJ:�ks��os f sIKP�Z�Tn]^mr Y�S?h��XVyIKY�S�VXIKJ�xcS?h��XVXhnT�V_h�vc~�JOI e?fc^ �X`i�nNx�8ô Ó r ]^ T f N e?f J:�XJDT�`QJ�SpIUY e?f J�òÄÃQN��XJ:�`QlUJOI e?f�� Ô � Ó Ç ¬.� Ó § Ô � �ïÔ Ç�ÎÂ� Ó § Ô � s
�GIKJoxzS?h��mV_hnT�VXhnv�~�JDI e?fc^ �X`����nNx�øô Ó |�~�JOl e?f J!VXIKJoò8Nx��SpJ$� � hnTdlKN��Ãx�IKP ^ l�h�S�IKNx�WVXJDYZ�T�]^mr Y�S?h��mVXJOY��QNQT f JOTdYphn`nSO|ùIKYdS�I��øVXJOT�¡&vXvmIKlKV ^ �X`ÄÀms��"hnlUY	� ^ �Xó�SpIUNx�øVXJOT�òÄÃQN��XJ:�XJDT�`QIUJÉ Ñ h ^mr `QJ�SpTph�`QJ:�ts��GIUJ�¡&v f ]h��X`QIU`QónJDIUS
� � É Ñ �®~�IKT�Vih ^ Yd`QJOaDJOI e?f �XJDS�V ^ T e?f JOI��XJ�� ^ �Xó�SpIKN��VXJDT��_NQTdP � � É Ñ� ���ÐÏ���� � ��� � � �� É Ñ�� ¬x§x§ ���

vwJOY e?f T�IKJDv�JQ�ts��&]^ T�`QTdNQjQJ\���XJDT�`QIUJ:� É Ñ YdSpTdJOvmS���`QJD`QJ:����� � � Ô Ç §�� §eÇ Ô � � Ó § Ô � |O~�h�Y�PRIUSVXJDP�hnvm`QJOY e?f ]h�Spa�SpJQ��ñ�JDTdS��nNx� Ô Ç ÎÊ� Ó § Ô � ]^ vwJOTdJOI��XYdS�IKPRP�S}s�¡ ^Xe?f�r ]^ T}É Ñ � Ó � �ÐÏ IKY�S
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Ê�Ì ½cÅ û4'65 Æ ¾?Ä / ¿ËÀ�»�¿87 ü ¾ Æ ¾?Ä ½cÅ À�¾?ÄÃ¾ Å9* ¾ ü ¾?ÄÃ¾ Å�. Â¼ø ½ Ä���Î�Ä�Ìc¾?Ä�û�¾-,Â ¼ û�À�¾ Å9: Ä�¾-;m¾?Ä�øXÎÏÂÃ¿ËÀÃ¿ÁÎ Å ¿ ÅWÆ ¾?Ä�< ¼ ÄÃÎQÊ?Ê?¿ÁÄÃÎÏÌcÄ=7 ¼ û�¾.û�¾ / ¾$ÂÃÂÃ¾ Å ¾ Å>: ÄÃ¾-;X¾?Ä�ø ½cÅ �À Ò� ½ Ä�ÊdÌ Æ ¿Ë¾�?�¾3@6ø ½cÅ nÀ�¾�¿ËÂ�ÀBA5¾ Æ ¾$Â /�¼ 7 Æ ¿Á¾�Ç ½ Â¼ûC7Á¾$¿ËÊdÌcÂ� ½ ÄÃ��¾EDBF Ð ÑHGJILKNMPORQ�SD � T U3VW ÌYX[Z ������\^] / ¿ËÀ Æ ¾ Å�¼�Å û�¾ û�¾?ÈX¾ Å ¾ Å1_t¼ Ä ¼0/ ¾?À�¾?Ä Å û�¾&7Ë¾ û�À Ò

VXIUJRò8Na`�SpJ$� � hnTdlKN�����J e?f ` ^ `X`yPiI
SGVXJDT�¡�vXY e?f ]h�Spa ^ `X`"Ib`��\Ib`Xócl�hc`m`XýkVXIUJRò8Na`�SpJ$� � hnTdlKN����J e?f ` ^ `X`iJOTd`QIKvmSP�ed Ó ��f Ïhg �ji Ç Ólk�Ó0m Ô � |�hnvX`QJDY e?f ]h�SpaDS f h�SdSpJN`y~�IUTEn knÓ0m Ô � sx�JOlUvXYdSd�QJDT�YdS�]hc`XVXlUI e?f ~�JDT�VXJN`bVXIUJyòÄÃQNc`XJ[`o`XI e?f Sp` ^ T!IKP Z\T�]^mú Ib`X`X|0YdNa`XVXJDTq`�h ^Xe?fIKP �\IUY�JN`_hnvXYdNQT�vwJOT��QNa`iI f TdJOT ^ T�YdqXT�]^ `X`QlKI e?f J[` ¿�JDIKl e?f J[`cv_h f `WhnvX`QJDlKJN`Xó�S}sYrGIKJ�¡ ^mr SpTdJQÿ��q ^ `mócS�J[VXJDT òÄÃQNa`mJ[`�Ib`(VXJDT�¤ÃhnT�N eOe IKT�N f T�lKhn`QJ Ó Ó ^ `�SpJDT VmJOP ¡&vmY�NQTdv�JDT YdIR`XV(V_h f JDT^ P VmJ[`8Z ^ `Xó�S}|�VXJ[`yY�IUJ ^ `_hnvX`nJOlKJN`Xó�S�V ^ T e?f YdSpIUJOjQJN`t|_~�JN`XIK`nYdSpJN`XY ^ P
Ó0mamcm ÓZÓ k Ó ÎeÇ its f ÏÉ Ñ k � ÎcuLÒ1Ó Ó Ç3v i Ò1Ó � Óxwym Ç m Î À�lb` ÎcuLÒ1ÓÓ Ç&v i ÒvÓ � = i v!��f Ï ÓZÓÉ Ñ
�QJDT�Y�SpT�J ^ S}s�¿®h�SpY�]h e?f lKI e?f IKY�S�VXIKJ[xzSpTdJ ^X^ `X`"J�S�~�hnY�`QT�]NQjnJOTO|t~�JOIUl\VXIKJ[òÄÃQNc`XJ[`�IUP ��IKY�JN`�e`XJOTd`QIKJ��QJDT�lKIUJOTdJ[`t| ^ `XV!YdNQPiI
S9IR`�VmJOT ^ `�S�JOT�JN`1zo]hnl r SpJ�VXJOY®¡&vXYdNQT�vwJOTdY0YdS�]hnT�ó�JOT�hnlUY�Ib`oVXJDTNQvwJOTdJ[`{zo]hnl r SpJ�hnvX`QJDlKJ[`mócSM~�JOTdVXJ[`kstñ�JN`H`øP[hc`|` ^ `øVXIUJ�òÄÃnNa`XY�q ^ T�h ^ YMVXJOT ^ `cS�JOTdJ[`��J r JOTdJ[`XaDó�hnPiPRJOT�`QJDTphnVXJ IR`8VXIKJ�¤ÃhnT�N eOe IKTdN f T�lKhn`QJ r NQT�SpY�J�Spa�S ^ `XV"VXIKJ�¡&v�~�JOI e?fc^ `m`8ô+}VXJDT!��~�S�TphnqwNQlKh�SpIUNa`��nNa`�VXJDPüò8JDjQq ^ `mócS�Ib`�VXJDT�¤ÃhnTdN eDe IKTdN f Tdl�hn`QJRIR`(VXJOT!x�IKP ^ l�h�S�IKNa`h ^mr S�T�]hn`�S}|�ó�h�`H`�P[h�`BVXIKJ8T�I e?f S�IK`QJuxzSpTdJ ^ vmT�JOI
SpJu�nNa`gô+}�JDT�PRIUS�S�JOlb`ts
rGIKJ"¡�vXvXIUlKV ^ `m`Àms u aOJDIK`nSO|0V_hnjHVXIUJ«xzSphc`XV_hnTdV_hnv�~�JOI e?fc^ `m`(�QNc`�ô+}(JOIR`mJOP ]h f `XlKI e?f J[`{� ^ T��QJN`c�nJOTdl�h ^mr~�IKJ�VXIUJ�xcS?hc`XVXhnT�V_h�vc~�JOI e?fc^ `X`��QNc`Hô Ó r NQlK`nSOs��JDI f N f J[`"��`mJOT�`nIKJ[` r ]hnlKl
S�Y�IUJ PRIUS�VXJDTò8JDjQ`QJ[`Xh ^ IK`nónJOI
SWJOIb`XJOY f hnlKvwJ[` ØkJN`�SpIKPRJDS�JOTdY[IR`�VmJ[`�¤ÃhnTdN eDe IKTdN f TdJ[`�a ^ YphnPRPiJN`t|�vwJOIÓ ��f Ïë]^ vwJOTdYdSpJDIK`nS�YdIKJMVXJN`"`QTdNQvwJ[`8x e?f ]h�S�aD~�JOT�S&�QNc` i vPÓZÓ ^ P Ó Î ��srGIKJ��MJ[`H`�Sq`XIKYD|�~�IUJ�YdI e?f VmIKJ�xzS?h�`XV_hnTdV_hnv�~�JDI e?fc^ `X`nJ[`1�� - ^ `XV������PiI
SùVXJOT®òÄÃQNc`��J[`mJOT�`nIKJ�]hc`XVmJOTq`k|�`nJOYdSph�S�S�JDSO|0VXIKJ«�e`XJDT�`QIUJÄÉ Ñ VmJOTiòÄÃQNc`XJ[`�a ^ Y e?f ]h�S�aOJN`ts
rGIKJ[ñ�h f TÃ�
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S�V_h r ]^ TO|mVXhnj!IR`�JDIR`XJDP ��T�JDIK`a`mIKY�VmIKJG¡�vc~�JOI e?fc^ `X`iô Ó ^ `mV8ô+}ih ^mr S�T�IUSdS}|IKY�S

� dþô Ó=Ç ô+}wý É Ñ g�� � ÓÔ È k Ó�� - d×É Ñ g k Ó�����d�É Ñ g k f Ô Ë0�Í$�t���a�� Í� �a� ��� X � / ���a��� Í� �a� ��� X ��� #
¤�`#½dJOVXJDPF��T�JDIK`a`XIUYoó�hc`H`�Pihc`{hnlUY�x e?f ]h�S�aD~�JOT�S r ]^ T!VmIKJ«òÄÃnNa`XJN`XJOTd`QIKJ«VXJN`{ñ(JOT�SLÉ Ñ`XJ f PiJN`t| r ]^ T�VXJ[`gVXIUJHLMT�]NQjnJ � d*ô Ó=Ç ô1}wý É Ñ g[hnP `QT�]NQj�SpJ[`bIKYdSOs2rGIUJOYdJOT«x e?f ]h�Spa�~�JDTdSIKY�S�`mI e?f SGJDTd~�hnTdS ^ `X`QY�SpT�J ^ |kVks f swVXJDTMò8I
S�SpJDlU~�JOT�S&VXJDTMx e?f ]h�Spa�~�JDTdSpJ r ]h�lKlUSP`mI e?f SGPRIUS�VXJDT~�IKTdóclKI e?f J[` òÄÃQNc`XJ[`XJDT�`QIUJøa ^ Y�hnPiPRJ[`kslrMhnYWJ[`�Sq`XIKPRP�SWPihc`gVXJ[`��\JOT�SpJDIKl ^ `X`QJ[` À�s�n�sò"hc`�JDT�ó�J[`H`�SRVXNQT�S!h ^Xe?f |®V_hnjHVmIKJ��e`XJDT�`QIUJOY e?f ]h�Spa�~�JDTdS�JyJDIR`XJN`�Y�J f T!vXT�JDIUS�J[`���JDT�JDI e?f]^ vwJOTdVXJ e ó�J[` ^ `XVp`XI e?f Sx`XNQTdP[h�lU�QJDTdS�JOIKl
S0YdIR`XVt|�YdNa`XVXJDTq`iI f TdJP�\JDTdS�JOIKl ^ `X`MJDIR`XJN`Wx e?f ~�hc`Xaa ^"f ]N f JDT�J[`8ñ�JDT�J[` f h�SOs�rGJDTGx e?f ]h�Spa�~�JDTdSMIUYdS�V_hnPRIUS ^ `m`QJOJDIK`a`XJ�S r ]^ T�VXIUJh��JOT�J e?f ` ^ `X`VXJDT«�nNQlKlUYdS�]hc`XVXIU`QJ[`¢�MN��nh�T�I�h�`XaOPih�SpTdI8~bVXJOT8ò8JDjQq ^ `mócS�J�Ib`¢VmJ[`öò4ÃQNa`Xó�hnPRPRJOTq`ksPrMhVXJDTyò8IUSdSpJOl
~�JDTdSWVmJOTyx e?f ]h�SpaD~�JOT�SpJ�PiI
S�VXJDTyòÄÃQNc`XJ[`XJDT�`QIUJH~ ]h e?f YdSO|�~�JDT�VXJN` YdI e?f VXIUJ�e`XJOTd`QIKJDY e?f ]h�SpaOJuhc`bh�`XVXJOTdJOT�xzSpJDlKlKJ«VXJN`H`XN e?f hnlUYp` ]^ SpaDlKI e?f JOT�~�JDIKY�JN`t|\~�IKJ«~�IKT�JDS�~�hnYY�q ]h�SpJDT�YdJ f JN`8~�JOTdVXJ[`ts
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ñgIKT�~�IKVmPiJN` ^ `XY&VXJOT���T�hn`QJ�|w~�IUJ Pihc`"PRIUS�z�IKl r J�ónNnY�PRIKY e?f JOT�òÂÁnNa`XJN`Hózl ]hnT�JN`uó�hc`H`t|NQvuVmJOTGZ�T�]^mú IR`m`�VXIKJ `QJ r NnT�VXJDTdSpJ PiJ e?f hc`XIUY e?f J!L�JN`_h ^ IU`QónJDIUS�v�JDY�IUS�aDSOs�ÃE`cS�JOTGPRJ e?f hc`XI
�Y e?f JOT&L�JN`_h ^ IU`QónJDIUS��QJDT�Y�SpJ f J[`"~�IUT f IKJDT�vwJOI�VXIUJ6Ä®h�S�Yph e?f Jn|�V_hnj�VXIUJ�¡�`XNzVXJ[`XVmT�]h f SpJ�VXJDTrGT�I r SpTdN f T�J�IR`$`XJOT f hnlKv�VXJOT0a ^ l�]h�Y�Y�IU`QJ[`!¡�v�~�JDI e?fc^ `X`QJN`[h ^mr I f TdJ[`�x�NnlKlKqwNQYdIUSpIUNa`XJN` lUIKJO`nJ[`ts

Sr

y z(d   , d   )

µ

rD

y

z

δ
δ

z

y

¯�°D°p±K²§³}´Qµ�¶�·�¸ÆÅ�ºH?p �Î Å Â�Ç ½ Ä Æc½ Ä�ÊdÌø¾$¿ ÅÈ* ÎÏÌ�Ä / ¿ÁÀ ¾$¿ Å ¾ / ½Y/ FÊÉ ��Ë É-Ì Q ��¾?Ä�Â�¾?À . À�¾ Å Ç Å Î Æ ¾ Å ,Æ Ä ¼ Ì�À Ò
ñ�JN`H`�YdI e?f JDIR`trGTph f S�h ^mr Y�JOIb`XJOT�x�NQlUlKqwNQY�I
SpIUNa`�dÎÍa��Ï3Í Ì g0vwJNÐ`XVmJDS}| r ]hnlUlUS�VXJDT2rGTdI r S�Tph��VXI ^ Y¨ÑÓÒ�|�VmJ[`oJDIR`��QNa`oJDIR`XJDT�òÂÁnNa`XYdq ^ T0`QJ�SpTdNcÔkJN`XJOY®��N f T�PRIKj�S}|�vXIUY®h ^�r VXIKJ�YdSph�SpIUYdS�IKY e?f JLMJ[`_h ^ IK`Qó�JOIUSoVXIKJDY�JOT!ò8JOYdY ^ `X`(PiI
S�VmJOPü¡�vXYdSphc`XV Ñ0ÕøVXJOTRòÂÁnNa`XYdq ^ T��QNQPû¡�`XNzVXJ[`z�VXT�h f SpJ�VmJOYG��N f TdJOY�a ^ Y�hnPRPiJN`ts��wh�lKlKY�VmIKJ òÂÁQNc`zvXh f `t|w~�IKJ�Y�IKJ�IR`yVXJDT�¡�vXvXIKlUV ^ `X`tÖms iJOIb`X`QJDaOJOI e?f `XJ�S�IUYdSO|_VXJOT�LMlKJOI e?fc^ `X` }1×ÙØ�Ú woÛ

`QJN`0]^ `nSO|_IKYdS Ñ0Õ+×µÜ ÛxÝ Ía� w Ø�Í Ì Ü� Óxw Ø � Þ
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¤
x�NQlKhc`X`QJMVmJOTErGTph f S�hc`«YdJOIR`mJOT�x�NQlUlKqwNQY�I
SpIKNc`[Y�I
Spa�S}|_IKY�SÑ0ÒÈ×ÙÑ0Õ Þx�NQvXhnlKV�VXJDTxrGT�h f S�hnvwJOT�h ^ Y\Y�JDIR`XJDT�x�NQlKlUq�NnY�IUS�IKNa` ^ PädÎå&��Ï3å Ì g®�QJDT�Y e?f NQvwJ[`�IUYdS}|�~�IKT�VRVXJDTrGT�I r SpT�hnVXI ^ Y Ñ0ÒÈ×µÜ ÛxÝ Ía� Ý å³� w Ø{dÎÍa� w å³�Óg Ü� Óxw Ø � Þæ&h�SQ]^ TdlKI e?f IKY�S®VmIKJOY�h ^Xe?f VXJOT9¡&vXY�S?hc`mVoVXJOT®òÂÁnNa`XY�q ^ T®�QNnP´rGT�h f S}|ÏVXN e?f vwJOIKPïZ\T�]^mú Ib`X`ónJN`H`�S�P[h�`�VXIUJp�\JDT�Y e?f IKJOv ^ `X`ydÎå&�cÏ-å Ì g6`XI e?f So�nNa`��QNnTq` f JDT�JDIR`t| ^ `XV�Pihc`�~!]^ TdVXJWh ^ YVXJN`ux�q ^ T�q_h�TphnPRJDS�JOTq`ÂØ ^ `XV Û VXJ[`y¡&vXY�S?hc`mV"VXJDT&xzq ^ T�PiI
SÑ0Õº× Ü ÛxÝ Ía� w Ø�Í Ì Ü� Óxw Ø �hc`XYdJDS�aOJ[`k|�hnlKYdN�hc`$`XJ f PRJ[`k|kVXJDT)rGTph f S&Y�I
SpaOJ�hc`uYdJOIR`mJOTMxzNQlKlUYdSpJDlKlUJns�rGJOTE�\JOTd`QlKJDI e?f �nNa`Ñ0Ò ^ `XV>Ñ0ÕiJDT�` ]h�v�J Ñ0Õ Ý Ñ0Òç× å³� Ý Ø�å Ì� Óxw Ø �
r ]^ T�òÂÁnNa`XJN`t|�VmIKJMT�J e?f SpY�hnPèrGTph f S��nNQT�vwJOIUl�h ^�r J[`t| ^ `XVÑ0Õ Ý Ñ0Òç× Ø�å Ì Ý å&�� Óxw Ø �
r ]^ T�VXIUJ�édJN`XIK`QJN`t|XVXIUJ�lKIR`mózY�h�PêrGTph f S��nNQT�vwJOIUl�h ^�r J[`tsæ�I e?f S�h�lKlKJhzo]N f J[`XY�SpTph f l ^ `m`QY�Ydq ^ T�JN` f h�v�JN`�VmIKJOYdJOlUv�JRxzS�JOIU` ^ `X`âØHs ]Ã�v�JDTMVXIKJ �QJOTÃ�Y e?f IKJOVmJ[`XJN`�xzSpJDIK` ^ `m`QJ[`yP ^ jRP[h�`8PRIUSdSpJOlb`tsHrGIUJOYdJOY&ò8IUSdSpJOlb`W~�IKT�ó�S�Y�I e?f Y�Nn`�hnT�v�JDY�Na`z�VXJDT�YG`k]^ `XYdS�IK`Wh ^ YO|�~�J[`$`�VmIKJ�xzS�JOIU` ^ `X`QJN`uVXJDTMhc`X`QJDYphnPRPRJOlUS�J[`øò�ÁQNa`XYdq ^ TdJ[`�YëÁzPiPRJ��SpTdIKY e?fR^ Pìæ ^ lKl��nJOT�SpJOIUlUS�YdIR`XVks�rMhc`H` f ]h�`X`nS�VXJDT�ò8IUSdSpJDlU~�JOTdS��nNa`1Ñ0í Ý Ñ0Ò|`ù]h�PilUI e?f `XI e?f SPRJ f T��QNc`îå Ì hnvt|Q~�JOIUlwVmJOT�ò8IUSdSpJDlU~�JOTdS\�nNa` ïð ñÎò ï�ó �nJOTdY e?f ~�IR`XVmJDS}s$�&]^ T\VXJN`Wò8I
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hnv f ]hc`X`QIU`(V_h}�nNa`t|�NnvbVXIUJHòÂÁnNa`XY�q ^ T�lKIb`XócYiNzVXJDTiTdJ e?f SpYWVXJDYîrGT�h f SpJOYR�QJDT�l�]h ^mr S}sxÃ�PVXIUJMLMJ[`_h ^ IK`Qó�JOIUS�hnvXa ^ Y e?f ]h�SpaDJ[`t|XPRIUS�VXJDT�Pihc`îå Ì PiJDY�Y�JN`Wó�hc`H`t|�v�J�SpTph e?f S�J[`�~�IUT�N f `XJ��JDY e?f T}]hc`Xó ^ `X`8VXJOTM¡�lKlK`nJOPRJOIR` f JOI
S�` ^ T�VXIUJolKIb`XónJ�ò�]NQ`QlKI e?f ónJDIUS ^ `XV(lUIR`XJOhnT�IUY�IUJOT�JN`uVXJDT��IR` r h e?fXf JOI
S f hnlUv�JDT�VXJ[`>��hnó�SpNQT ïð ñÎò ï�ó |X~�hnY ^ `XY�h ^mrôÿþ ×ÙÑ0Õ Ý Ñ0ÒÈ×jØ�å Ì
r ]^Xf T�S}sz¤�P �¦~�qwJOTdIKPRJ[`�S�YdJOI�V_hnY�vwJDS�Tph e?f S�JDSpJG��N f Tx`��5P[h�lw`nJDSpTdNcÔ�J[`i~�NQTdVXJ[`ts�� ^ VXJN`î`Ä9T�JNÔ�JOTë`"`QJ f ]NQTdJ[`9`uò8JOjnq ^ `Xó�SpJîdþô��cÏqØ��0g�s�å Ì JDT f ]hnl
S�P[hc`k|_IR`XVXJDP Pihc`9å Ì YdNR~ ]h f lUS}|V_hnj

� � þ × �� �
	 ñ dþô�� Ý Ø��[å Ì g �� ��
óclKJDIR`XY�SpP ]NQ`QlKI e?f ~�IKTdVt|m~�NQvwJOIB���MVXJOT�`QJDY e?f ]h�SpaDS�Jh�_J f lKJDT�VXJOT�LMT ]NQjQJ�ô��MYdJOI s � � `XIKPRP�SY�JDIR`XJN`uòyIR`XIUP[hnl
~�JDTdS�h�`yVmJOT édJN`XIK`nJ[`"xzSpJDlKlKJGhc`t|�hc`yVXJOTÍ � �Í�å Ì × Ý&Ô �� ��	 ñ ô� Ý Ø��Óå Ì� �� × m
IKY�S}|_h�lKY�NRhc`«VXJDT�xzSpJDlKlKJ

å Ì × ����	 ñ ��� ï �U ó�
���
	 ñ ï ó�UNó� ÞrGJOT�Y�S?h�S�IKY�SpIKY e?f J��_J f lUJOT�VXIUJOY�JDT�ò8IR`XIUP[h�lKYdS�JOlUlKJ�IKYdS�`nlKJOI e?f����� × Ô��� ó� � ó� × �����

Ó
����	 ñ Ø �� Þ��hnlKlUY�Y�I e?f ���h`mI e?f S&PRIUS�VmJOTMxzq ^ T�Y�SpJDIK` ^ `m`4Ø��[]hc`XVXJDTdS}|wYdSph�S�S�VXJDY�Y�JN`HJOIb`XJ��MNa`mYdS?h�`cS�J� � IKYdSO|X�QJDT�JOIb` r h e?f S�Y�I e?f VXJDT�¡ ^ YdVXT ^Xe ó r ]^ TP��� � Ib`��� � ×Ù� � �����

Ó
����	 ñ Ø �� Þ
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kein Schnitt auf die geschätzte Energie

geschätzte Energie > 2,5 GeV
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Kein Schnitt auf die geschätzte Energie

Stand.abw. = (272,5±0,4) µm

Stand.abw. = (205,3±0,3) µm

Geschätzte Energie > 2,5 GeV
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÷7E ö�öGFIHtöGFJLK E J8ö E(M x��ON MQPSRUTVPSW FJLK{Ø ÿ(ù3�YX[Z E ö\H N JL]BÓ E JLK^FJ�_`K(a E,M FJLKbK E(c KdFIHtöe E öíÍ?JfKbK E(cLghE(M K�i PjR4TkPjWml H Nonp �rq ¼tsu v a n H c�cLw öÏÍGx�yQö E ö e H w�z{E K M H`|�}�K E K EG~ y�} Me N M |�}�Ó MbE NO� E öY� � HQö\H`|�} Ó E ö�ö�K�F�HQö e E ö � M H`}�Kb� E,Mbw H�K � J8ö e E,M<÷ H�H`] M�E |�}�K E ö ghE ] E öe E,M Z c�E J�|�} N öO]����8Ã^] E ö\H N w y�] N K N ö e JIö e E(Mh��E ö�Ó MbE |�}�K E ö w�E |�} w FIH c�w |�} c�E |�}�K E(M a w y n E,M ö
F�HQö w J�|�}?H Non e J E F�JfKbK cLE(M�E ö � ghE J � M JLKbK E(c e E(w=�1M`�N Ô\J8öO] w^z�E(w |�} Mj�HQö�Ó�K(�÷ J E ��J E(cLEU��� N M�E ö w |�}�ö E J e E ö E J8ö ~ y�} M e E(w=�1M �N Ô\J8öO] w��

� F e J E � M H`}�K � y w JLK�JLyBö�JIö e E(M�z�E(w |�} M J E,z{E ö E ö ÷�E J wbE F E(wbw�E ö �(N Ó �yBö�ö E öYa�F N _ e J E� H M y�|,|(J M y�} M�c H`] E ] E K M y�� E ö wbE JIöY� ÷�E ] E ö e E,M Ã X�X e J�|�Ó E ö ÷��HQö e E e E(M � X�X zOMbE JLK E ö
]�H w ] E n �N c�c K E ö�� E,c�cLE ö g H M K E ö e J E � H M y�|,|(J M y�} M�E ö N M FJLK E J8ö E(M ÂD� � J E ö � �`yBö�� ÿ�� H Non �Í?JfK e E(MQ� y M e E,M N öo]lö\H�|�} E J8ö E F�� MbE � E,M JIö e E(M � H M y�|,|(J M y�} M�c H`] E � E(M�g J M n KQF�HQö w y�FJLK
H Non�� E e E ö � H c�c Ø ÿ�� e E,M Â MbE J�]BöOJ wbw�E � Â w�w JIö e w y�]�H M=E K g H w F E } M aOö �H`F c JL|�} � � � a ghE J c
F�HQö �,N ] c�E J�|�} e J E ] E y`F E K M J w |�} EU� Ó � E(� K�HQö � � E,MbM JIöO] E,M K(a ghE ö�ö&FIHQö E J8ö E ö?� M�E � E(M J8öe E ö � H M y�|,|(J M y�} M�E ö�� E,Mbc HQöO]`K(a e J E�  ÿ�¡¢X N ö�K E(M }OH c�z e E(M N ö�K E(MbE ö�üQy e y w Ó`y �Ow^c J E ] E ö��

� H`FJLK e J EI��� N MbMbE Ó`yBö w K M N Ó�K�JLyBö�öOJ�|�}�K �,N �£J E,c�E � M�E � E(M Ó�y�F z J8ö\H�KbJ�yBö E öVJIö E J8ö E FÂ MbE J�]BöOJ w N ö�K E(M�w N |�} E ö�F N _Oa ghE(M e E ö Â MbE J�]BöOJ wbw�E � E(M�g y M n E öYaYJ8ö e E ö E ö&JIöGF�J8ö e E(w K E ö w
E J8ö E(M3~QE n E(MbE ö � Ó	H`FF E(M ö�F E } M H cLw ö E N ö ~ y`} M ] E K M y`� E ö w J8ö e ��Í?HQöV� E,Mbc J E(M K e H z�E J
� � e E(M Â MbE JL]BöOJ wbwbE �

� F Â J wbE öOH zOw y Mbz�E(M Ó �yBö�ö E ö ��E Ó N ö e �H M K E J c |�} E ö E(M � E N ]`K ghE(M e E öYa e J E e H w N ö�K E(M�Eü=y e y w Ó`y � HQö E J8ö E(M HQö e E(MbE ö � K E(cLc�E H cLw e J E Í�x�yBö E ö�K MbE � E ö�� ÷7E J w K¤F�HQö�JIö e E,M;� J�F N�¥
c H	K�J�yQö�H cLc�E Â MbE JL]BöOJ wbwbE �(N M��N |�Ó¦a�JIö e E ö E ö§F E } M H cLw � g;E J¦� �H`} cLE(M e E(w N ö�K E(MbE öRü=y e y w Ó�y �
HQö w��OMbE |�} E ö�a�� E(Mbc J E,M K^F�HQö�öOy�|�}oFIH cLw ù�� e E(M Â MbE JL]BöOJ wbwbE �

� ö z{E J e E ö ~^E n E,MbE ö � Ó	H`FF E,M ö�F N _ � Etg;E J cLw¨E JIö E¤��� N M�M�E Ó`yQö w K M N J E(M K ghE(M e E ö<Ó �yBö�ö E öY�ý E J E JIö E,M3� K MbE J n E ö zoMbE JfK��`yBö�© X�X JIö e E(M Í N w K E,MbE(M Ó E ö�ö N öO]ª] E(c JIöO]`K e J E(wUz�E J�«`© �e E,M � E(M�zOc J E(z�E ö E ö w J�F N c J E,M K E ö�ÍGx�yQö z H`}�ö E öY�
� ö¬« � � e E(M?�N zOM JL] E ö w J�F N c J E(M K E ö Â MbE JL]BöOJ wbwbE ö e E K3F�HQö ö N M�E J8ö E ö ü�H Non E öV] E ¥

K M y`� E ö E,M�� K MbE J n E öGJ8ö e E(M � H M y�|,|(J M y�} M�c H`] E �÷�E ö�ö4F�HQöRö N ö e J E ÍGx`yBö E ö E(M ]�J E=w |�} �H�K � K N ö e4e J E Â M�E JL]BöOJ w�wbE � E,M�g J M n KSa£JIö e E ö E öe E,MD� |�} �H�K � g;E,M K}Ø£a ù Ä<û Å N ö�K E,Mbw |�} MbE JLK E KSa	� E(M�M J8öO] E(M K@FIHQö e J E �YH�} c e E(M �(N M þ E,M n �N ] N öO]
w K E } E ö e E ö Â M�E J�]QöOJ w�wbE H Non Ø`� � � � J E,wbE,M �YH`} c�E ö ghE(M K �N z�E(M�M H w |�}�K4öOJ�|�}�KSa e E ö�ö#JIö�Ø�© �
H cLc�E(M Â M�E JL]BöOJ w�wbE }\H z{E ö e J E ÍGx�yBö E ö E JIö E Â ö E,M ]�J E ��yBöGF E } M H cLw Ø�a ù Äoû Å �



Î£®°¯j®7±^²^³9´oµ·¶!²^¸º¹Q³9»Y¼1¸(³½µ·¾¿¼�»�¸º¼¤À4Á@Â3ÃÄ¸2ÐÆÅ¤²ÈÇÁ@¹DÉ¨¸ºÂ3Ã ÊjË «

÷ J Ew JL|�} e J EI� |�}�öoJLKbK E H N�n e J E � E,M n �N ] z H MbE�� ö � H`} c ��yBöøÍGx`yBö w�� N MbE öÌH N w�g J M Ó�KSa
J w K^JIö e E,MQ�=zOz J c e N öo]��o� Ê Ø3� E(M HQö w |�}OH N c JL|�}�KS�

0

E
re

ig
ni

sr
at

e 
/ k

H
z

alle aufgezeichneten Ereignisse

je 1 Spur in den Referenzkammern

genau 2 Treffer im unteren Hodoskop

Treffer in den Iaroccirohren

höchstens 9 Treffer je Referenzkammer

genau 1 Trefferhaufen in der Iaroccirohrlage

geschätzte Energie > 2,5 GeV
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� Non E JIö E ö¬ò E K E,M�ó��HQöo] E�E JIö E,w � E e E ö � M J n K M y`} MbE,w JLF �1M��Noô JIöO]�K M�E � E ö e E FRö\H`|�}
JIö�ö E(M }\H c�z Ê ÿ � K N ö e E öCõöb÷ øOù Ê�ú � Ë ùüû ÿ	ý ù ÿ úSÊ ��þÈ� � ÿBÿ òGx�yQö E öY� � E ö g H�H`] M�E |�}�K E ö � M H`}�K ¥
� E,Mbw H�K �Uÿ HQö�ö�FIHtö�H c�w y�H Non=p �rq�� su ø��5��� þ û ��X N ö e?e E ö wbE ö ÿ M�E |�}�K E ö�H Non Ê û �YX ] E öOH N
F E(wbw�E öY�Ûý E J e E F�H c�c J E ]`K�FIHQö E K g H E JIö E Z MS�y�_ E öoy M e ö N öo] N ö�K E(M e E(M F E |�}\HQöoJ w |�} E öZ E ö\H N J�] ÿ E JLK���yBö Ë ÿ �YX z � g � ùQÿ �YX a½F�JfK e E,M e E,M§�1M`�Noô J8öO]&JIö e E(Mh÷ H�H`] MbE |�}�K E ö
z � g � e E(M=��E ö ÿ M�E |�}�K E ö#] E,z H N K ghE(M e E ö w y c�c �
����� � �*8½+1%�� � $& #'�-#�*.
	 .D+18�>�/0.¤%��`+9<=�!%t+½>� �*<=%(�!2�$& #'�%��� .3A$��ª%S #'
� J E � M H`}�K � y w JLK�JLyBö¬J�F �1M��Noô JIöO] ÿ HQö�ö FIHtöøöOH�K �N M�c JL|�}�ö N M F E(w�wbE öYa g;E ö�ö F�HQö e J E� M K w ¥ � M J n K � E JfK ¥ ý E � J E } N öo] E ö�J8ö e E ö ~QE n E(MbE ö �(ÿ H`FF E(M ö N ö e JLF �1M��Noô JIöO] ÿ E ö�ö�KS� � J Eý E,w K�JLF�F N öO] e E(M � M K w ¥ � M J n K � E JLK ¥ ý E � J E } N öO] E öIJIö e E ö ~^E n E,MbE ö �(ÿ H`FF E,M ö4J w K Z E ] E ö ¥
w K�HQö e#e E(w ö �H�|�} w K E ö���H � JLK E(cLw � � F ��y M�c J E ] E ö e E ö���H � JLK E,c¨g y cLc�E ö g J M HQö�ö E }OF E öYa e J E� M K w ¥ � M J n K � E JfK ¥ ý E � J E } N öo] E öªJIö e E ö ~QE n E(MbE ö �(ÿ H`FF E(M ö wbE J E ö z{E ÿ Htö�ö�KSa N ö e z�E HQö�K ¥
g y M K E öYa g J E FIHQö e J E � M K w ¥ � M J n K � E JfK ¥ ý E � J E } N öo] E ö�J8ö e E ö ~ y`} MbE ö e E,wQ�¤M��Noô J8öO] w ] E ¥
g JIö�ö�K(�

ò HQöÄ] E }�K?}OJ E,Mbz�E J!] E ö\H N w y g J E�z�E J e E ö � E(w K w K M H`} c F E,wbw N öO] E ö ��y M �=ò HQö z{E ¥
MbE |�}�ö E K e E ö ��zOw K�HQö eªe E(M òGx`yBö w�� N M ��y�F � öOy e E ö e M H�}�K E JIö E,w ] E K M y`� E ö E ö ~ y�} MbE,we E,w��¤M �Noô J8öO] w N ö e � E(M�w J E }�KJ�}�öVFJLK E J8ö E Fvþ¤y M � E JL|�} E öYa � E ö\H`|�} e E FGaDy z e J E���� N M
c J8ö ÿ w y e E,M�M�E |�}�K w e E(MI� y c�cL� y w JLKbJ�yBö e E(w � M H`}�K E,w � E,Mbc �H Non KS� Z E ] E ö e J E(w�E ö �=zOw K�HQö e
K MS�H`]`K�F�HQö e J E J�F ~ y`} M ] E F E(w�wbE ö E � M J n K � E JLK1H NonYN ö e E,M } �H c K e J E^z�E ÿ HQö�ö�K E öI� ¥ n �y M FJ ¥
] E ö|þ E(M K E J c N öO] E ö�a e E(MbE ö e N ö ÿ cLE ý �Htö e E(M e J E � M K w ¥ � M J n K � E JfK ¥ ý E � J E } N öo] g J E e E,Mbw�� J E ¥
] E,c öY� ó¨E ]�K�F�HQö E J8ö E H`|�} wbE ö w x£FF E K M J w |�} E � N w ] cLE J�|�} w ÿ�N M � E e N M |�} e J E ò E _ � N ö ÿ�¥
K E a¤] E,g J8ö�ö�K4F�HQö e J E � M K w ¥ � M J n K � E JfK ¥ ý E � J E } N öO]ªJIö e E ö N ö�K E,Mbw N |�}�K E ö ~ y�} MbE ö e E,w
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Endkante des Driftzeitspektrums
bei perfekter Ortsauflsung
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1�*�87<O1�P�1�*4bc><871m,�*8AJ,�T 7 *81tAJ,c.C3 ÿ 1a�$` X 1�*8bc>f:<87<
`]1�*Yv þ û V#V²A F 3R<C,}=nS:73}1�*�821�D�*4,-,;K81�3R1
�+` X 1�*4bc>p:>87<¢h F 8³�c¦�� � V :<87/³1�*�871 � ¦ � V L ,;.¨87/6.?3R/6.C` X 1�*4bc>p:>87<7T 7 *81#<O3 F |O1#�+`p�
X 1�*8bc>f:<82<0hO1�3R:73-A;.Cbc>7198^/7*81 L ,CS:2,;P�\7:<8 ÿ ,;1a`r1�*Yv � ¦ úHI û � V#V´:<82/«v � û úHIK� ¦tV#V
5/71�3R1�8 7 3R.C>H,-� ��F 8�µ6<O:73R.?,;* F 8¢.?D¶A-1�K4,R1�87AJ,;198³*4A-,�T L *41�,R3R*4,-,ß8f:73 �?� ��D�.CKY.C:2=�5 X 1�AR>6.?K8`
/71�3 � 3-,RAJ� 7 3R*4=[,RP�1�*4,-� � :<8 ÿ ,k8f:73x.?:2=9:<87<C1�=-S.C>73¥� I � V·`]1�AJ,;*4D�Di, X 1�3-/71�8 ÿ .¨8>8UT 7 .W.CK4K81
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ÂEÃ�Ã;Ä8ÅÇÆ�ÈOÉ?Êß´ÌË ëpÎ2äxÚfÓ�Þ�¶×ØnÐáã-ÝfÓ;¿7à�¶×éOÑHà�»�Ø�ÚfÑõ¹�ØcÕ-Ó�ãJÝfÐáØnÛ·¶áÐáã-ÝHØnÑ{êxÕJÜ¨ÛHØnÓHÃÌÛpÐ×Ø�ÛpÚHÕJãJÝNûQÕ�¹�ÓéüÎ¾xÕJÐ×Ö�¹;¸cØnÐ½¹éü
Ù�ÚpÑHÒ¢¹�ØaÞ¨Øq¶×ØcÞJ¹tÓ�Ð@ÑfÛiÃ�ß�Øq¶áã-ÝHØ�»{Ü¨Ñ5»{Ð½¹ß¾¥Õ-Ü¨Ýõ¹�Ó;¿�ÚHÕ�ØnÑ¢ÑfÜ¨ãJÝ«çOÐ×ØcÕJÓ;¹¨ìÚpÑfÛfÐ×Þ¨ØcÕº�ØcíJ¸cØnÐ½¹YØcÕJÝpÐ×Øq¶½¹�Ø¨â

.¨87/21�3R198 � :<87îH,R1iD�*4, X 1�87*4<OA-,R1�87Aj/ F \7\]1�K@,jA F > F >71�3$��1�86.?:7*8<Oî?1�*@,$<C1�D�1�ARA-1�8 X 1�3R/7198U5
*8AJ,#D�.¨8�<O1�871�*8<C,�5x/7*41 � :<87îH,;1¤`]1�*�v � ¦Oï IHðC� V#V :<87/ñv � ð ï IÆ� ¦0V#V X 1�<OP�:��
KM.?ARAR198UT�ò�.N,;A¨S.?bc>7K8*4bc>ZhC1�3R`]1�A-AR1�3-,�A-*8bc>0/7.¨8<8Z/7*81Wók3-,RAJ� 7 3-*4=[,RP�1�*@,-� : 1�P�*81�>f:<82<�*4D : 1�3R1�*8bc>
v � ð V#V
5 X *81}/7*41W�$`7`7*8K4/7:<87<a�2T � `]1�A-,¨S.?,;*4<C,�T 7 *41W.?:7A+/7198 7 3;.?>f,RAR\7:23R1�80/7:73Rbc> s 8p�
,;1�3R\ F KM.N,;* F 8q`r1�A-,R*8D�Di,;1{ók3J,;AJ� 7 3R*@=[,;P�1�*4,J� : 1�P�*81�>f:<87< X 1�*4bc>f,�ô-1�,RP�,E`7K F |«8 F bc>G:2D � � V
*8D°õG*4,-,;1�K�h F 8Z/71�3 X .C>73-1�80.C`U56`]1�*91�*�871�3 L ,c.¨87/7.C3R/6.?` X 1�*4bc>f:<87<ah F 8 ð � � V
T
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ÛHØcÕ�ß�Ü¨ÝHÕ�ØnÑ«ç¨àÌÑdÛHØcÕtÜ¨ÚpÓ«¾¥Õ-Ü¨Ýõ¹�Ó;¿�ÚHÕ�¿pÚfÑfÒ¢¹�ØnÑ¢ÛfÚHÕJã-Ý¢ý�Ñ¢¹�ØcÕ;ü¿7à�¶áÜ�¹�Ð×àÌÑ�å7ØnÓ;¹�Ð³»¼»~¹�ØnÑQûxÕ�¹�ÓéüÎ¾xÕJÐ×Ö�¹;¸cØnÐ½¹éüBæ�ØH¸nÐ×ØnÝCÚfÑHÞ�Ö-ìÚHÕºÚfÑõ¹�ØcÕ-Ó�ãJÝfÐáØnÛ·¶áÐáã-Ý�çOÐ×Øq¶×Ø¾xÕJÜ¨Ý¢¹éüÎ¾¥Õ-Ü¨Ýõ¹éüBèºà�»$åpÐáÑpÜ�¹�Ð×àÌÑHØnÑtå7ØnÐ7ç¨ØcÕ�Õ-ÐáÑHÞ¨ØcÕ�¹�ØcÕx�K¹�Ü�¹�ÐáÓ;¹�Ð×Ò2â
B *83uî SF 8<821�8þ.?K8A F =l1�A-,;>7.CK4,R1�8U5�/6.?|¡D�.¨8^D�*@, @ *4K4=l1qh F 8 7 3R.C>H,;A-\7:73R198g*�8<871�3->6.CK4`

1�*�871�3¥=nS:<82=lP�1�><87AJ,OS:<87/2*8<O198�õG1�ARA-:<87<�/7*81{ók3J,;AJ� 7 3R*@=[,;P�1�*4,J� : 1�P�*81�>f:<87<�*�8}ô-1�/71�3 7 3R1�*4=B.Cbc>��
KM.?<O1W/21�3kÿE1�=l1�3R1987P�îN.CD�D�1�3?8
.?:2=�1�*�82=B.Cbc>71 B 1�*8A-1�D�*@,j1�*�821�3+�{1986.C:7*4<OîC1�*4,jh F 8 ð¨I � V
1�3-D�*@,R,R1�K�8¤îN.¨8<8�TÇ�$.Cbc>¢î·86.?\7\¡hp*81�3RAJ,OS:<87/2*8<O1�3�õG1�ARA-:<87<�*4A-,}/6.CAW`7*8A}.C:2=x1�, X .�� I � V
D0SF <OK8*4bc>U5 X 198<80D�.¨8£/7*81�A-1�K@,;1�82A-,;1 7 3;.?>f,J� 7 3R.C>H,-��� F Di`7*�86.N,;* F 8�= F 3J,;K S.C|C,�TTVU���UXW ��\X^����
	4h��`p�c¼\�d� dÇ^`h���\�����dD\���c�da[gf [ihkj��ib��Ye<\��<\���^`e���d��e��<\�������^ �"! dD\�^`d$#%�`e'& j)(h*�>_+��^ �B 1�<O198}/21�3&P X .C3 X 1�*4,R<O1�>21�87/7198U5N.C`]1�3�87*4bc>H,9h F K4K8A-,¨S.¨87/7*4<O1�8,��198<8H,Þ87*4A9/71�3�ók3-,RAJ� 7 3R*4=[,RP�1�*4,-�: 1�P�*81�>f:<87<aîN.¨8>8GD�.¨8£/7*81 7 3R.C>H,;\ F AR*@,;* F 871�8£*8D � 3 S:.-6*�87<v87*8bc>H,jA F <O1�87.C:GhC1�3RD�1�A-AR198U5
X *81{1�A$*4D�h F 3R*8<C1�8/�}.?\7*4,R1�K�h F 3R>71�3R<O1�A;.C<?, X :73-/71CT s 8 X *81 X 1�*4,$Da.¢8G.¢8G�$:.- SF A-:<87<thO1�3��
K8*41�3J,�5 X *43R/Q8f:<8�.?`7<O1�A-bc>&S.?,RP�,�TB *83(`]1�,;3R.Cbc>H,;198a>7*41�3RP�:a/7198 � �p,;3-1�Dt=B.CK8K®5C/6.C|W.CK4K81 L \2:73R198a:<86.?`7<O1�K41�87îH,¥AR1987îf3R1�bc>H,
h F 8 F `r198«86.Cbc>t:<8H,;198�/2:73Rbc>t/7198 � 3?S:2=lA-,;.¨87/tKM.?:2=l1�8�:>87/¤S:7`r1�3R/7*41�A�/2*81 7 3-*4=[,;3 F >73-1¥\]1�3��
=l1�îH,R1 � *�87P�1�K83 F >73R.C:.-�SF A-:<87<�`r1�AR*4,RP�198UT 7 .¨8>8G,;3-1�,R1�8�8f:73+/2*81i`]1�*4/71�80� F 82µ6<O:73R.?,;* F 87198
.C:2=�52/7*81{*�8#/21�3 L îf*8P�P�1W�2T � /6.?3R<O1�A-,;1�K8K@,ºAR*�87/UT: 1�*�/71�3º1�3RA-,R1�8/� F 82µ6<O:23;.?,R* F 8q*4A-,º/2*81{õZy F 87A-\7:73jD�*@,x/71980ÿj.C/7*41�8¢S:2`r1�3º/7*81{��K81�*@�
bc>f:<87<

1 � ¦
� � � v32 � ð EJ¦ � V#V4«v65 G�¡]� � V#V � ð

� v3274
¦
� v65

hO1�3Rî·8�S:7\�=[,�5�`r1�*9/71�3EP X 1�*4,;198oS:7`]1�3
1 � ¦

� � � EJ¦ � V#V�4dv32 G"� ð v65 ¡Ï� ¦ I V#V4 ð� v32 � ¦
� v65 ê
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B 1�*8KrDa.¢8q/7*81�ó�3J,;A�� 7 3R*@=[,;P�1�*4,J� : 1�P�*41�>f:<87<�8p:23º`r1�/7*�87<?,ºîC198<8H,�57hO1�3 X 1�87/21�,$Da.¨8a*�8#/71�3L \7:23R3R1�î F 82A-,;3-:7îH,;* F 80/7*41�ÿj.C/7*8198£v32 �CB 2Q:<82/Gv65 �DB 5jA-,;.?,R,Ev32x:<87/£v65j:<87/#hC1�3-=l1�>7K4, 1
:7D

ð
� B 2E4

¦
� B 5

`]1�*9/71�3j1�3RAJ,;1�8G:<87/Z:7D
4 ð� B 2 � ¦

� B 5¨ï
.CK4A F /6.CAY�j1�<H.?,R*4hC1C5H`]1�*6/71�3�P X 1�*4,R1�8F� F 82µ6<O:73R.?,;* F 8UT B 2�>9S.¨87<C,�h F D ÿj.C/7*8:2A�v32m5 B 5(h F D
ÿj.C/7*8:2Aºv65 � ¦ � V#VG4«v32Q.C`UT s D õG*4,-,;1�K X 1�*8bc>H,+/2*81�3R1�î F 82A-,;3-:7*81�3-,R1 L \2:73E:7D

H 1 ��� ¦
¦ � V#V 2JI�K7Kã

L æ ð� B 2�EBv32 G 4 ¦� B 5õEJ¦ � V#V4«v32 G è ä v32
`7P X TM4 H 1 h F 8«/71�3 X .C>73-1�8 L \7:73�.?`UT7NC1Ä86.?bc>7/71�DZ5 F `«.CK4A F 1�*�8¢�=8 F /71987/73R.C>H,�/71�3� 3 S:.-7*�87<OA(*�8u/71�8 : 1�3-1�*4bc>�/71�3(1�3RAJ,;198 F /71�3(P X 1�*4,;198F� F 8�µ6<O:73R.?,;* F 8�= S.CK8K@,�5ÌhO1�3-=l1�>2K4,YDa.¢8
AR1�*�871 � F AR*4,R* F 8³*8D²A-bc>7K8*4D�D�A-,R1�8PO�.CK8K41#:7D Q�� H 1 � T`� H 1 ��*4A-,�*�8³1�, X .¢/7*810��1�86.C:2*8<?�
îC1�*4,RAR<O3-1�87P�1C5�/2*81tDa.¢8¡`]1�*(/71�3 7 3R.C>H,RhO1�3RD�1�A-AR:<87<�82*8bc>H,i:>8f,R1�3-ARbc>73-1�*4,R1�8dîN.¨8<8�T��$:7bc>
X 1�8<8 H 1v� I X S.?3R1C5 X S:23R/71}AR*4bc>G/7*41 7 3;.C>H,R`r1�A-,;*4D�Di:<87<OA-<O1�86.?:7*8<Oî?1�*@,º1�*�8 X 1�87*4<uhO1�3��
ARbc>2K81�bc>H,R1�3?8 � D�.¨8tD_S:7|?,;138&S.CD�K8*4bc>�P�:a/7198�=l3?S:7>71�3�h F 3R>71�3R<O1�A;.C<?,;1�8 ð¨IÆ�
R V·�$:.-�SF A-:<87<
/71�3 � *�87P�1�K8D�1�A-AR:<82< w :6.C/73R.?,;*4ARbc>#/7*41 L ,;.¨87/6.C3-/6.C` X 1�*8bc>f:<82<TSVUXW+/71�3º��3¨SF |C1 5 Y B 2�4 2Y B 5
>7*�87P�:7POS.C>7K41�8UT
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ÂEÃ�Ã;Ä8ÅÇÆ¨ÈCÉCÊ[ZÌË]\mÎ ^ _�ÚfÑfÛa` UXW Ö-ìÚfÕ�Ö-ìÚfÑfÖ8Ó�b¨ìÚpÑfÛfÐ×Þ¨Ø�ºtØcídccØnÐebcâ

fhg H 10i.j�k SVUXW)l�monqp i�rqsti µ j�k m jvuxw nqmty{z|m j~} y{n,p i zMmoy j m)moy j zJp���l�m�õ/� j@� m�����p�n����3�
ÿ�mo��l j�i�j�w�sti n3�i �cî��x� j�k m j y j�� �{� � p���mo�{��y{mon � m j���� mo���{m j����)} y�n k�k y{m�n�y���l � y w m�ó
n �>r �� nqy�z �>s moy � ����m s y{mol i�j�w�w p i�� y r ��l g y �*k mtn ��� p j�k p3n k p�� } moy{��l i.j�w¡  L�L�¢t£¤ ¥ ¦ mon r ��l g y�mtn �6u§} �§���moy�¨ k y�mª©vp�l�� k mon«mtn } p�n � m � m j � n>p�l � � � n>p�l � � �'¬�i nqm j �Xmty g ÿhp k y i�r«��� y r�� � � p g y �
mon�l �p�� � g p j��� �i.�qso¬�i�j î � m�z �i n®moy j m_ó n �>r � � n�y{z �>s moy � ���Mm s y{mol i�j�w.uM} y�m r y�m k p r � n>p�l � �
rq¬.i n ¦ mon�zJp3l�nqm j �{y�m¯z|mon � m��MO��i n k y�m r m j m i m¤ó n �qr � � nqy{z �qs mty � ����m s y�mtl i.j�w ��mon�mo��l j m � g p jH 1ai�j�k SVU�W§� � y{m r m r�° �±n w mtl�m jT} y�n k l i�j�k mon ��� p i.r m j g p�� } y�m k mon�l��±� � � � y{mh²³n w mo� j y rqr m
r y j�k y j´k mtn)������y{� i�j.w�� �¶µ~p i z w m � n>p w m j �E· g õ/y ��� mt��y r�� H 1�w ��mty���lD¸ Rv¹ g y � mty j mtn
��� nqm i.i�j�w ¦ � j ðaRv¹ uºi�j�k SVUXW,y r�� y g õ/y ��� mt���dµ Rv¹ �Xmtyxmty j mtn ��� n�m i�i�j.w ¦ � j/» Rv¹ u} p rEw m w m j �i �Xmtn k m j ð�¼±½�Rv¹ ¦ mtn j p3��l����p r�r y w �Vp�nEy r�� � � �¾lv� g p j î§p j�jak y{m � n>p3l �q¬ � r y � y�� j��m r�� m j zJp3��� r p i z�¸ Rv¹ w m j p i ��m r�� y gTg m j � � mon r�¿�r�� m g p � y r ��l.mÀOVmol��{mon k mon�õ¡m rqr�i�j�w,k mtn� n>p3l �q¬ � r y � y�� j y r�� p�� r � ¦ � jªk mon r mt����m j¡Á nd�� � m j �±n k�j�i�j�w[} y{m k mtn r�� p � y r�� y r ��l�m�õ/m � z|mol����mtno��Oºp���� r g p j�} y�m�z|n3�i l�mon k y�m ��� p � y r�� y4îap i zÂmty jT° y�mtn � mo�ºl�monqp�� r m �>s¯�Ài�j�kFk y�m r mt� � m j�r�� m� n>p3l � � � nqp�l � ���
� j'ÃVw±i nqp � y{� jÄ} m w ���p ���6u monqlÂ�p�� � g p j moy j g y ��� �{monqm r H 1 ¦ � j�» Rv¹ ��moy
moy j mon ��� n�m i�i.j�w ¦ � j ¸ Rv¹ i�j.k moy j g y �q� ��mtnqm r SVU�W ¦ � j ð ¸ Rv¹ �Xmty�moy j mon ��� nqm i.i�j�w
¦ � j ½aRv¹ �

���{��m r y j p��{��m g �{y�m¯z|mon ��k p r � nqp�l �>rq¬.i n ¦ mon�zJp3l�nqm j mty j mZó n �qr � � nqy{z �qs mty � ����m s y�mtl i.j�w�ug y �Mk monMm r y j ¦ y�monM��y r z �i�j z s mol j�r�� �i�j.k y w mtnEõ/m �±s mty � g �� w �{y���lTy r��ou'k y�m � nqp�l �>¬ � r y � y{� j m jy gÆÅ n3�i -Vy j.w g y � moy j mon Á m j p i y w î�mty � ¦ � j ½ ��y rM� Rv¹ y jFk monMÇ�p±p w nqmo��l � m j®soi �Xm r�� y g �g m j �º· j0k mtn � m j î�nqmt��l � m j y r���r y�m i�j�w m¯z��p�l�n r mt��l r g p�� r ��l��{mo��l � mtno� � y{m r m Á m j p i y w î3moy �
nqmty���l ��j ����lFy gTg mon³p i.rou@i g sti �i ��mon ¬ n3�i z|m jvu �±� k y�m��,p gTg mtn w mt� g m � n�y�m g y �Ek mon � �±�{���
w mt� g m � n�y�m�y j�j mtnqlVp3��� k monkòx�±��mtn>p j.s m j �i �Xmtnqmty j�r�� y gTg �ou�k y�m w nd�� � mtn�p3� r�k y�m�mtnqn�moy���l � m j
Á m j p i y w î3moy � m jÈr y j�k �
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��m s y�mtl i�j�w®k mtn
ô���l�nqm«mty j mtn
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soi ¦ mon�z|moy j mon j ¦ mon r�i ��l � ����mty g � mo�{� r�� moy���l i�j.w±r ¦ mon�zJp3l�nqm j ¦ mtn r�i ��l � g p jvu p i�r�w mol.m j�k
¦ � j moy j mon�� j zJp j�w�r ��ó n �>r � � nqy�z �>s mty � ����m s y�mtl i�j�w�u p i�r[k mon���� } mty���l i�j�w~k m r ��� r�� p j.k�rk mtn�nqm ö � j.r�� n i y�mtn � m j õ ¿ � j�rq¬�i nqm j ¦ � j®k m j � n6�p�l � m jªk mon w m � nq���Xm j m j ô��±l�nqm ¦ � g w m��g m rqr m j m j � nqy{z � n>p k y i�r p i z k y{m } p�l�n�mTó
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�'¬�i n��{y�m w m j ��õ�� � mty���m�lVp ��k y{m��Âmoy r��>i�j.w±r z��p�l.y w±ö moy ��k monÀ� i'� � ö p��{y���nqp � y{� j�r g m � l�� k m�y j
r mty j mtn � y r�r mon � p � y�� j.rqr ��l.nqy{z ��� �"! moy j.w mol�m j�k�i�j@� mon rqi ��l � � � y{m � p�n r�� mt��� i�j�wªr moy j m r
° mon��
zJp�l�n�m j�r y jFk m g ¦ �±n���y{m w m j�k m j Å p�nqp w n>p ¬ l�m j y r��Mr mty j m g © i�w p j�w�sti n�� i.� � ö p3��y��.n>p � y�� j
�p�l j ��y���l u+} m j.j�w ��mty���l r y�m u p i ��l } mty�� r y{m j�i n k m jD� � j�k mtn�zJp��{��mty j mtn � n�moy�zJp���l��:p w m)�Xm��
lVp j.k mo� ��i�j�k �Xm }�i�����° mon�moy j zJp���l i�j�w m j y j ú,p i z j y g�g �ou mty j zJp���l.mon�y r�� �
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� mtn r�� m j)w m � n�����m j m j ô��±l�n�m r �{y�m w��xi�j�kar mty j m s ���h��l r m ¬ p�n>p��{��mt� sti n�õ ¿ � j�r�¬�i n ¦ mtnq���p i z � �· j¡k y�m r m g ��¿�r�� m g w m j �i�w���k y�m ��¬�i n k mon Á ��mty���l i�j�w���A���
· j k m j k.i nq��l ö n�m i�s¯� m j ô��±l�n�m j g y ��� g p jDk y�m � nqy�z �>s moy � m j��s�¯u�����i�j�k����du³k y{m k m j
ô�p k y�m j �"����� ����\� ��� �������
i�j�k ������� �
m j@�qrq¬ n�mo��l�m jvu@r ��z|mtn j g p j ¦ � j«k mon*��m w nqm j.st� m j ó n �>r p iL� �� rqi�j�w�k mon � n�y{z � nq�±l�n�m�p�� r y{mol �6u
} y�m } y�nMm rÀsoi.j �p���l r��À�>i�jF} mon k m j ��Ç�m j�j g p jªk y�m ó n �>r � � n�y{z �>s moy � ���Mm s y{mol i�j�w g y � �Xm��
w n�m j�s¯� mon Á m j p i y w±ö mty �Eö m j�j@�ou�} mty���l�m j)k y�m g y �xk y{m r mon³��m s y{mol i�j�w mon�nqmt��l j m � m j ôhp k y�m j�L ¡�s�)¢¯u9�4 £����¢�i�j�k¤�4 £����¢hi�j@� mtn fhg r�� �p j�k m j ¦ � j�k m j~� p �>r �p���l��{y���l�m j ôhp k y�m j p��v� � y{m r m��� } moy{��l i.j�w¥�6�����L ¡�t��¢�r moy g y �1¦� ¡�t�s¢ ��m s moy{��l j m � �+· j�k mon �'¬�i nqnqm ö � j.r�� n i�ö@� y{� j�w mol �g p j�k p j�j ¦ � j´k m j zJp�� r ��l�m jC�'¬�i n ¬�i�j�ö@� m j§ ��"�G¨§¦� £����¢F� ¼ ¢�uy J�©�ª�\�,�ª¦� £����¢F��« ¸ �¬¢
i�j�k ����?¨®¦� ¡�s��¢���÷n« ¸ �¬¢ p i�r�i�j�k mtnql+�p3� � z��i n k y{m�õ ¿ � j�rq¬�i n k y{m Á mtn>p k m j�w �{moy���l i�j.w� � �

÷ �¯�"�°¨�¦� £����¢±¨C�§�²���I��¦\ ¡����¢.¨³�"�°¨�¦� £����¢�!� �
¸ � ¸ ��¨P÷�¦� £����¢´�³¦� £����¢�!� ��¨ ÷

¸ ¦� £����¢´� �
¸ ¦� ¡����¢��

k y{m ¦ � j´k mon } p�l�n�m jC�'¬.i n ��µ�)r�¿�r�� m g p � y r ��l i g k m j Ç�mtn � �� ¦\ ¡�s��¢N� �� ¦� ¡����¢ p��'�
} moy���l �ou@k mon�y g p��{� w m g mty j m j ¦ � j{¶�i ��� ¦ mon r ��l�y{m k m j y r�� � � y{m r m%·Vmol��{nqm ö � j�r�� n i.ö�� y�� jTk mtn·*� i�w �Vp�l j¡k m r õ ¿ � j�r�ö p j�j/k p k�i n���l0p j/k m j¹¸ p wT� nqm � m jvuºk p ��k mtn�p i�r�k mon � nqy�z �>s mty �
w m } � j.j m j m j ô�p k y i�ry�L ¡�t��¢ ¦ � j/k m g �h� r�� p j�k¡k mon Á monqp k m jº���»�´¨ �� ¦� ¡�s�W¢.� �� ¦\ ¡����¢
¦ � j�k m g"� nqp�l � m k m r�ö � � m j ô��±l�n�m r p�� } mty���l � �3·h�i n k y�m � y¼�Xmonqm j�sÀk m r � n�y{z � n>p k y i�rxi�j�k
k m r ��� r�� p j�k�r�k mon�n�m ö � j�r�� n i y{mon � m j´�'¬�i n ¦ � g � n>p3l � m k m r�w m � n����Xm j m j ô���l�nqm r lVp �
r y{��l k mon���m w nqy¼� k m r%½ ü�ÿ���¾��¿��À�ÿEmty j�w mo�*�i n w mon � � � mty���mMz|�±� w m j�kvu ¦ mon } m j�k m j�} y�n³l�y{mon�z��i nk p r p�� r«��¿ g �X��� k m j´w nqy{mo��l�y r ��l�m j Á nq� � � i ��l r�� p���m j³Á �7· j´k mon«mtn r�� m jDi�j.k´k nqy �q� m j
ô��±l�nq��p w m y r��ÁÂ�§��¨�¦� £����¢´�³�Ã� ÷

¸ ¦� ¡����¢S� �
¸ �¯¦� ¡�s�W¢±¨�¦� £����¢�!9�Ä�nÁÅ�Ã�Ä�nÁ����

y jÈk mtn st} moy � m j y r��ÁK��»�²�G¨�¦� £����¢´�ÇÆ|�§�²�N� ÷
¸ ¦� £����¢±¨ �

¸ ¦� £����¢'ÈÅ� ÷
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õÄp jÄr y�mtl �6u�k p � g p j p i�r�k m j ô�m r y k�i m j p i�� mtnhy j�� � j�k mon�z��p����{m j/j y���l � moy j.k m i.� y w p i z
k y{m�·Vmol��{mon ¦� £����¢�i.j�kÑ¦� ¡����¢�soi n �i � ö�r ��l��{y�m � m j�ö p j�jvu�} moy{� g p j0} m w m jÒÁ��¬� ÷�ÁÅ�hj�i n
moy j m Á �{moy{��l i.j�w�r�� p ����k mon��Xm j �� � y w�� m j¡st} moyx��y j m6p�n i.j p���l �p j�w y w m j lVp � �V· j/k mon Å n>p�Ó'y r
¦ mtn �p j.k mon � g p j,k y�m³� i�rqw p j�w±r ��ó n �qr � � n�y{z �qs moy � ����m s y�mol i�j.w�� nq� �>sok m g u6i�j�k�st} p�n r � udk p �k y{m�ô�m r y k�i m jTj p���l k monEú,��nqnqm ö@�>i n ¦ mon r ��l } y j�k m j � � y�mMmoy j zJp���l r�� m�õ<�� w ��y{��l ö mty � z��i n k y{mú
�±nqn�m ö@�>i n;Ô  ¡�t��¢�Õ)k � l�� �L ¡�É¢�} y�n kFk�i nq��l �L ¡�B¢É¨ Ô  ¡�É¢ mon r m �qst�NÕ�u�k y{m k y{m ô�m r y k�i m j®soi¶hi ��� g p���l �6u y r�� Ô  £����¢S� Ô  £����¢y���Ö�ÁÅ��� Ô  ¡����¢N���©�Á��%�©� ÷�ÁÅ���#%$'&%$�× *,+.-)/10324+.Ø7698;:�<1=�+ÙØD<1+?>Ú@A>B+.Ø7C�EG6H8�-7EG=I+²/J+.ØÃ0¿6981>.ÛEG=Ã+.O P QNR <,Ü+.Ø)<1CFES-D-
��� rÀj �p���l r�� m r ¦ mtn�z|�±� w m j®} y{n k y�m
· k mtm k mon � mo�{� r�� moy{��l i.j�w z��i n k m jÄr ��l�nd�p w m j õ ¿ � j moy j �zJp��{�Mp i z�moy j m � n�moy{zJp3��l�nq�±l.nq�:p w m��ÂÇ y�m k mon s mty w m k y�m s ���h��l r m k m r«w m } �p�l�� � m j ú,���±n k y��
j p � m j�r�¿�r�� m g r y jªk y{m1·*� i�w nqy{��l �>i�j�w[k m r õ ¿ � j.rou�i�j.k®k monÀú
���±n k y j p � m j�i n rq¬ n i�j�w zJp��{��mg y ��k mon Å � r y � y�� j�k m r)� y w±j p3� k nqp�l �>r,k m r�i�j@� mon r�� m j´w m � nq�"��m j m j ô��±l�n�m r�sti�r p g�g m j �
· jCk y�m r m g ú
���±n k y j p � m j�r�¿�r�� m g r y j�kPk y�m � n>p3l �q¬ � r y � y�� j m j´w m w m j �i �Xmtn k m j m j �Xmty g
r m j�ö nqmt��l � m j ²³y j zJp3��� ¦ mon r m �qst� �'· jFk mtn ¶ � � p � y�� jTk mon�������y{� k�i.j�w�� � � ��y{m w m j�k y�m � nd�p�l � m
y jÈk m j Å i�j.ö�� m j £Ý°��Þ ß��)Ý°��Þ à�¢á�   ¼ � ¼ ¢�� £ÝÉ��Þ ß��)ÝÉ��Þ à�¢á� ÷��KâHã\ä ¨ â ÷¸Éå �³æ´ç²��è�é�ãÄâ ÷¸Hå �²æ´ç1ç
i�j�k  ¡ÝÉ��Þ ß"��ÝÉ��Þ à�¢ê� ÷ « ¸ �� D�ã\ä ¨ æI��è�é"ãëæ�¢F�
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} �±�Xmty æ®k mtnxÇ y j�ö mt� s¯} y r ��l�m j«k mon*õ ¿ � j.rq¬�i n i�j�k�k mon � m j�ö nqmt��l � m j p i z k mtn*ô��±l�n��:p w m
y r�� �
Ç�m j�j g p j
} y�m k mon ¦ � j[k monx��m w n�m j�s¯� m j � iL� �� rqi�j�whk mon � nqy�z �>s moy � g m rqr�i�j�w p�� r y{mol �6ug y ��� g p j z��i n k m j moy j�w m s moy{��l j m � m jª�'¬�i n ¦ mtnq�:p i z Õ�k y{mÀp j�k monqm j ú
� j'ÃVw±i nqp � y{� j m j�u�k y{m

rq¬ �p � mtn[y j�k mtn[�h����y�� k�i�j�w/� ��� ¼ w m s moy w3�[} mon k m jvu ��molVp j.k mo� � g p j�w p j�s �p�l j �{y���l Õ y j
k m j/w m � n�����m j m j ô���l�nqm j¡k y�m � nqy�z �>s moy � m jÚ�s��u ����i.j�kº���du�k y{m k m j ôhp k y�m j�"�ì��� ����\� ��� ÝÉ��Þ ß%�²�
i�j�k �\� ��� ��¨�ÝÉ��Þ ß
m j@�qrq¬ n�mo��l�m j ��²�y j m i�j.soi n�moy���l.m j�k m�ú
m j.j��qj y r³k mon�ó n �qr � � nqy{z �qs mty � ����m s y�mtl i.j�w z��i l.n ��k p§�
soi�uvk p �®k mtn,p i�r
k mtn � nqy�z �>s mty �,�o� ��mon�mo��l j m � mTô�p k y i�r1�L ¡�t��¢hi g moy j m j ·Vmol��{mon��Xm � n>p w¦� £�o�\¢ ¦ � g } p�l�nqm j ôhp k y i�rë�6� p3� } moy{��l � � ��� p ���Ä��Ç� ��y{mtz|mon ��k p j�j´k y{m �'¬.i nqn�m ö � j �
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Ç y�m³��moy g r m j�ö n�mo��l � m j ²³y j zJp��{� ö p j�j g p j p i�r+k m j ô�m r y k.i m j�j y���l �+k y{mS·Vmol��{mon ¦� £�o�\¢ mon��
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��m�ô s y{m j@� m j g p � nqy s m j �.��moy{�Xm jÈk y�m
�±�.y w m j � i�rqr p w m j �i ��mon k y{m
� mt��� r�� moy{��l i�j�wFw �i � � y w �
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1    -1   2
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-1   2    11
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1    1    2

2     1   1

1     2    1
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��m�ô s y{m j@� m j<; �¯u �{��� u=;?>Eu.k � l��

Ô  £�É¢y��� >@
A �CB ; A � A �¶ED ��FCGCHJIKI DML GCNOHJP�H�úRQTS�SUH öWVUX S DML GCNYHaóRS V P�Z�[3SUN]\ V+^ HJN V Z�_"H ^ NOHJF XCLC`'DML	` HJaCS DMb F V F DcVedHJS�F$fDMg]V I DMLhL H X H ô/HiPUNYG X H Lkj · Ll`TXmV HJS ¶ fD F	HJS X	LC` fDML G	HJS V PUN b FnGCHiS"IhN VUVUg HiSUH�ô/HiPUNOG X H L Zo HJS V NOIqp L�V HiS�r DMgYg 
ts Þ �3ÿ H L=DMb F/úRQ L.Ã=`TX S DcV NYQ L�X IqGCH LvumX IhI DcL GCH L
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� � ��� �@ s �9�z�@ ���9�   0Á s Þ �L�z~ s Þ �b¢ �
2�43�L  0Á s Þ �b¢

öWg HiN L P V I fQ `Tg N b F o NOSUG jÙ¶EDcb F�GCNYHiPUHJS � � Z�õ<N L NYIhNYHiS XCLC` NOP V I DML NYI DMgYgO` HJIhHJN L H L L Q b FL N b F VED I���NOH g�j [3NOH�� X P `�DMLC` P�Z�ó3S V P�Z�[3SUNO\ VU^ HiN V Z�_"H ^ NYHiF X	LC` NYP V�ÿUDhL N b F V \#HJF g HJS�\#S�HJN d=XCL GGCNOH�a7HiSUH b F L H V H Ln� N L�ö H g PUN L G}HiN L o H L N ` \ DMg P b F d o D P�PUN b F}N L GCHJS���S D ÓmNOP�G D SUN L fDMXC� HiS VedG DM� GCNOH�ú�QMSUSUH ö�V+X S�Ô  ¡�B¢ G	NYH���fX	V HRGCHiS ó3S V P�Z�[3SUN]\ V+^ HiN V Z�_"H ^ NYHiF XCLC`�^ o D S/HJS�F$fQTF Ved?D a7HiSL Q b F<IhN L GCHJP V H L P/HiN L o HJN V HJS�HJS�p V HiS DcV NYQ L P�P b FCS�N V�V�L fQ V N ` NYP Ved GCHiStrTQ L GCHJS�a�HJS�N b F V N `MV H L_"H ^ NYHiF XCLC`}DMX P ` HJF Vej
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ö Q|QTS�GCN L=D³V H L{����dn����XCL G ��� I}N V GCHJS��RH L=DcX N `±ö HJN V�´ �¬d�´B�"XCL G ´B��` HJIhHJPUP�H L F DcVedTg NYH¬\#HJS VGCNOH u � X S�SUH ö Q L P V S X.öWV NYQ L r|NYH g I}HiFCS�GCNOH ¸ S Dsÿ H ö�V QMSUNYH��� ß+µ¶i·µ ¨ ß ·¶J·· ¨ ß�¸¶i·¸�¶ · µ ¨ �¶ ·· ¨ �¶ ·¸ �· DMgYg P DMgYg H/G	SUHJN �¦LC` H L=DMX N `±ö HJN V H L{Õ1´ �¬dm´B��XCL G ´B�IÕh`Tg HJN b F ` SUQ � PUN L G d NYP Vy� GCHJS D SUN V FmZIhH V NOP b FCHÄõ<N VUV H g o HJS V G	HJShGCSUHiN u � X SU� XCL�ö�V H �3�-dG���}XCL G ���ej p�I · DMgOg H�GCHiS}� ¸ ��� u Z[3SUN]\ V S�QTFCSUHF$fDML	`MV ÿ HiGCQ b F¹GCNOH�ó3S V P DMX¿� fQTP X	LC` rTQTI ` HiI}HiPUPUH L H L [3SUN]\ V S D GCN X P D akº"N L[3S D F VUL fD FCHha�H V SefDM`MV PUNOHnH V o D xT»M» øk¼ X	L G,rTHiSUa�HJP�PUHJS V PUN b F ^JX S[ô�QTFCS o DML G,FCN L,DMX \� » ø�¼ j [3HJP o H ` H L F$fDcLC` H L«L N b F VRLWX S3GCNOH«ô�HJP�NYG X H L rTQTI ® N L \ DcgYg P o N L�ö H g GCHiS,õ±TQ L Za D F L½D a d"DMXCb F¾GCNOH0úRQ|H�ô ^ NOH L�V H L I D³V SUNqÓ d GCNOH<G	NYH ·=HiF g HiS ¦� £� s ¢ IhN V GCH L ô�HJP�NYG X H LrTHiS öWL fX �m\ Ved o NOSUG o N L�ö H g¿D a	F$fDMLC` N `Cj [3NYHiPUH L�DMgYgO` HJIhHJN L H L · DMgOg F DcV [3HiN g H DcX P�\�fX F	S g N b FnN LPUHiN L HiS�[3NYPUP�HJS V�DcV NYQ L P�P b FCS�NO\ V a�HJF DcL GCH g]Vej�® S ^ HJN `MV G D S�N Lkd G DM� I DML a�HJN�GCHiI � N L�ö H g Za�HJSUHiN b F � » � wTw B ! GCNOH�ó3S V P�Z�[3SUN]\ V+^ HiN V Z�_"H ^ NYHiF XCLC` I}N V GCHJI u H g aCP V HJN b F XCLC` P�rTHJS�\ D FCS�H L aCNOPDMX \ w ÷ øk¼ ` H L=DcX a�HJP V NOI}IhH L�öcDcLCLkd o H LCL GCNOH3� L \ DMLC` P�a7H ^ NYHiF XCLC` HJN L H��RH L=DMX N `±ö HJN VrTQ L I}N L GCHJP V H L P ÷ »T» ø�¼ a�HJP�N VU^iVej$� NYHnN L GCHiS ® N LCg HJN V+XCLC` rTHiSUPU�	SUQ b FCH Lkd rMHJS�a7HiPUPUHiS VGCNOHl� X	V Q ö³DMg NOaCS D³V NYQ L PUIhH V FCQmG	H}GCNOH'�RH L=DMX N `±ö HJN V GCHJSTó3S V P�Z�[3SUN]\ V+^ HiN V Z�_"H ^ NYHiF XCLC`Cd GCNOHG D P/[3S D F V PU� X S�rMHJS�\ D FCSUH Lv^JX S ° HiS�\�fXC`MXCLC` P V H gYg]Vej·EfX S}GCH L õÀfXCLCb FCH L HJS¡ù�fQMFCH L P V S D F gYX	LC` PU�	SMfX \#P V�DML G½NOP V [3HJN g HJPFõ<H V FCQ|GCHvN L NOFCSUHiS®�L G	\ D P�P XCL	`Cd P V SUH L	`<` H L QTIhI}H Lkd�L N b F V�`�DMLC^1DcLC` HJIhHJP�PUH Lkd o HiN g P�NYH�GCH L,® N LL�=XC� GCHiS° NOH g \ DMb FCP V SUH XCXCLC`ÁDMX \}GCH LÂu � X S�rTHiS g¿DcX \ DMX	� HJS DMb F VÃg fDM�cVed G	HJSÃa7HiNTõ±TQ L H L HiS ` NOH LNYI _"HJS�HJN b F o H L N ` HJS 9�Ä�2Å` H o N �DöWg HJN Lkd GCQ b F L N b F V rMQ gYg P V fDML GCN ` rMHJS L=DMb F g fD PUP�N ` a D SNYP Vej � gOg HJS�GCN L	` P¦IÃfXC�MV H5I DMLkd�X I�GCH L ® �7H ö�V GCHJS ° NYH g \ DMb F	P V S�H XCX	LC`�` H o N LCL aCSUN LC` H L G^JX a�HJScfXCb�ö PUN b F V N ` H Lkd o NOH o NOSnNYI ú D �	N V H g�ÆCjÌ÷ P D FCH Lkd G	NYH�õ'±TQ L H L HJS ` NYH<rmNOH g �CS�fDc^ N]ZPUHiSlIhHJPUP�H Lkd"DMg P}GCNYHiP D I ù fQTFCH L P V S D F gOXCLC` P��CS fX \#P V�DML G½I fQ `Mg N b FÀNYP Vej�� H LCL I DML¤ÿ H-ZGCQ b F�a�HJGCH L�ö�Ved G DM� G	NYH ° NYH g \ DMb F	P V S�H XCX	LC` GCHiS�õ±MQ L H L N L GCH L ô�QTFCS o fDML GCH L GCNOH
ó3S V P D aCF fDMLC` N `±ö HiN V GCHJS<H��7H ö�V N]rTH LÇ® N LC^ H g SUQMFCS DMX¿� fQTP X	LC`¾D a	P b F o fDMb F VedRg NYH `cV G	NYH \#Q g Z` H L GCH ° HJSUHiN L \ Dcb F X	LC` GCHiS u H g a	P V HiN b F XCLC` P�rTHiS�\ D F	SUH L P�NYIÂ· DMgOg HtGCHiP�ù5fQTFCH L P V S D F gOXCLC` P�Z�CScfX \#P V+DML GCHiP L=D FCH j õ DcL N `TL QTS�NYHiS V GCNOH ¸�D³V P Dcb FCH d G DM� GCNOH�õ<H �MXCL PUN b FCHJS�FCHJN V GCHJS�[3SUN]\ V ZS D GCNYH L rTQ L GCHJS�H L �RS�fQ � H D aCF$fDML	`MVedTX	L G1PUH VU^iV HJN L H�IhN VUVUg HiSUH �/L PUN b FCHJS�FCHJN V�´DMLkj [ DcLCLSUH ö Q L P V S X NYHiS V I DMLÃ^ o D S�GCNYH�õ±MQ L PU� X SUH LÀL N b F V QM� V NOI DMg%d�ö³DMLCL FCN LC` H ` H L,D a�HJS�GCNOH° QTS�P b FCS�NO\ V GCHiP g H V+^¬V H L �¦aCP b F L N VUV P�rTHJS�\#Q gY` H Lkj
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® N L H g H V+^¬V H1� LCLCD FCIhH}N L GCHiS u NYI XCgYDcV NOQ L GCHiP«ù�fQMFCH L P V S D F gYX	LC` PU�	SMfX \#P V�DML G	HJP ` N gOV HiPN L GCNYHiPUHiI ú D �	N V H g�^JX S�H b F V \#HiS V N ` H L�d GCNOH}� LCL=D F	I}H d GCNOHn��QTPUN V NOQ L H L,DMgYg HJS�[3H V H ö�V Q³ZSUH L GCHJP ù fQTFCH L P V S D F gYXCLC` PU�CS fX \#P V+DML GCHiPRPUHJNOH L a�H ö³DMLCL�VJj7�,D PEGCNOH«ù/QmGCQMP ö QM�7H X	L GôGCNOHp D S�Q bib NYS�QTFCS g¿DM` H DML	` HJF Ved'ö³DMLCL I DML _�HJGCH L�ö H L N L GCNOHJPUHiSÀù¦N L PUN b F V PUQc\#QTS VtDMX PUS fDMX IhH Lkj[3H L	L IhN V HJN L o H L N `«u QTS ` \ DMg]V NOP V I DML NOI}P V�DML G	H d GCNOH um^ N L�V N gYgYDcV NOQ L P ^ fD F g HJS XCL G,GCNOHp D S�Q bib NYS�QTFCS g¿DM` H DMX \ » d � ¼�¼ ` H L=DcX<DcX \�NYFCS�H u Q gOg ��QTPUN V NOQ L H L}^JX P�H V+^ H Lkj [ D G	NYH um^ N L ZV N gYgYDcV NOQ L P ^ fD F g HJS/H V o D w�» è ¼ aCSUHiN V�XCL GÃGCNOHhp L¿�=X H L	^ P V SUHiNO\#H L PUQ o NYH1GCNOH `TD P ` H¬\-fXCgYg]V H L��H gOg H L GCHiS�p D SUQ bJb NOSUQTF	SUHhH V o D w è ¼ aCS�HJN VJd$DMg P�Q<r|NYH g aCSUHiN V HiS Dcg P » d � ¼�¼ P�N L G d G D S�\I DML N L G	HJS u NYI XCgYDcV NOQ L fX a�HJS�GCNYH�a�H ` S�H LC^¬V H ® N L a DMXC` H L=DMX N `±ö HiN V GCHiS�ù¦Q|GCQTP ö QT��H XCL GGCHiStp D SUQ bJb NYS�QTFCS gYDM` H/FCN L o H ` P�HJFCH LkjÉ¶ N b F V PUQ:a�HJN7GCH L ô�Hi\#HJS�H LC^tö³D I}IhHJS Lkjm® P�NOP V"^ o D SIvfQ `Tg N b F d NYF	SUHó� DM` H L=DMb F�G	HJI ® N L a DMX IhN V HJN L HJI ¸ FCHiQmGCQ g N V H L�DcX \�HJN L H L ��HiF L�V H g
õ<N gYg NOI}H V HiS ^iX a7HiP V NOI}IhH L®�¾÷Tõ�!%d o D P D a�HJS L N b F V�` H L fX	`MVed o H L	L I DML GCNOH:[3S�fD F V H:NYI��ScfXL� N LC`<X IöHJN L Hl�RS�fQ � H L QTS�G LWXCLC` a7HiPUPUHiS d w�» ø�¼ d IhHJP�PUH L I XC�Cj � g fXCb�öWg N b FCHJS o HiNYP�H
ö³DMLCL I DMLkd N L GCHJIöI DML GCNOH u � X SUH Lkd GCNOHnI DML N L GCHiS�QTa�HJSUH L ô�Hi\#HJS�H LC^tö³D I}IhHJS�SUH-Z
ö Q L P V S X NOHJS VJd IhN V GCH L u � X SUH L rTHJS `Tg HiN b F Ved GCNOH�I DML N L G	HJS XCL�V HJS�H L ô�Hi\#HiSUH L	^oö³D IhI}HiS` H o N LCL�Ved GCNOHJ� DM` H�GCHJS�ô/H¬\#HJS�H LC^töcD I}IhHJS L SUH g¿DcV NOr ^iX HJN L=DML GCHiSEP�Q ` H LCDMX a�HJSUH b F L H LkdG DM� I DML N L GCHiS u NYI XCgYDcV NOQ L NOFCSUH¬� DM` H Dcg P�a�H ö³DMLCL�V¦DML P�HJFCH L G D S�\ j
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� IîGCNOHJP ^iX rTHiSUGCH X	V+g N b FCH Lkd a�H V S DMb F V H L o NYS�G	NYH�ô�Hi\#HiSUH LC^oö³D IhI}HiS L:Dcg P�P V�D S�SUH�ú}fQMSU��HJS dGCHiSUH L �RHJQTIhH V SUNOH d o NOH o NYS�\#SMfX FCHiS�HJS o fD F L�V H Lkd rTQ L HiN L HiS ¸ QTIhQ ` S D �CFCH L IhHJPUP XCLC` FCHiSa�H ö³DMLCL�V NYP Vej [3NYHiP3G¤fX S�\#H L o NYS V+XCLkd o HiN g o NYS ° HiS�\#QTS�I XCLC` H L GCHJS ú D I}IhHJS L I}N V G	H L
ö³D IhI}HiSUHJN ` H L H L � g N `TL NOHJS XCLC` P�P�±|P V HJIhH L   PUNOHJFCH¡ú D �CN V H g�÷�¢ fX a7HiS o DMb FCH L�j � X	b F¾_"H-Zo H `TXCL	` H L GCHJSÈú D IhI}HiS L½` H ` H L HJN LCDML GCHiS o HJS�GCH L IhN V HiN L HiI u ±|P V HJI fX a�HJS o Dcb F VJd
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ô/H¬\#HJS�H LC^töcD I}IhHJS L«^JX HiN L=DML GCHJS ^iX a7H V S DMb F V H L�j�® N L0öWg HiN L HiS ° HiSUP D³V+^ GCHiS3QTa�HJS�H L` H ` H L fX a7HiS5GCHiS XCL�V HiSUH L ô/H¬\#HJSUH LC^oö³D IhIhHJS�H L�V+gYDMLC` G	H L � L QmG	H L GCSefD F V H L NYP V \�fX S�GCNOH
õ<HiPUP X	LC` GCHiS/[3S D F V ��QTP�N V NOQ L H L�XCL HJS�FCHJa g N b F d G D FCHiS L N b F V HJN L	` H ^ HJN b F L H VJj
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V H L=DMb FCP�H d o H gYb F	HÃ� D S DMgOg H g¦^iX G	H L � L Q|GCH L GCS�fD F V H L rTHJS g fDMX \ VÅÕÕX I GCH LK DMg P ö|g HJN LDMLC^iXCL HiFCI}H L GCH LÉ¢R� N L�ö H g���æ rTHJS�GCSUHiF V NOP Ved o HiN b F V N L GCHiS ® a�H L HhP�H L�ö S�H b F V�^iX G	H L[3S�fD F V H Lkd GCHJS¦± ^ Z ® a�H L H d GCNYH u � X S�P V HJN `MXCLC` ¼ ßFÞ ���	� � N L G	HJS3QTa�HJS�H L ô�Hi\#HiSUH L	^oö³D IhI}HiSNYI õ<N VUV H g rMQ L G	HJS�H L�V PU�CS�H b FCH L GCH LÏu � X S�P V HiN `TX	LC` ¼ ß�Þ 
 � � � � N L G	HJS XCL�V HiSUH L ô�Hi\#H-ZSUH LC^oö³D IhIhHJS X I Hia7H L GCNYHiPUH LÑ� N L�ö H g���æ�D a j [3NYHiPUH L õ<N V�V H g o HJS V«öcDcLCL I DML IhN V�u � X SUH L,DMX \ 6�� Þ �����CB�Þ B���8�� �B�� ¸� � ` H L=DMX a�HJP V NYIhI}H Lkj [3NOH u|V�DML G D SUG D a o HiN b F XCLC` GCHJS�[3N¼�7H¬ZSUH LC^ ¼ ß�Þ ���	� � � ¼ ßFÞ 
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� H LCL I DML GCNYH DMLC` HiP b FCS�NYHia7H L H�[3NCB7HJS�H LC^ I}N V GCHJS���H L=DMX N `j< HiN V�´ IhN �MVJd G DMLCL a7H-ZP V NYIhI V I DMLkd o NOHRNYIlk D �CN V H gnm FCHiS ` H g HJN V H V NYP VJdo�JY IhN V G	HJS¦��H L=DMX N `j< HiN V ¶p q R ·r�s � + do QTSUN Lut v ¼xwßWy G	NYH u|V�DML G D SUG D a o HiN b F XCLC` GCHiS u � X SUP V HiN `TXCL	` P�rMHJS V HJN gYXCLC` NYP V¦XCL G GCNOH/� LC^eD F g GCHJS�rTHiS o H L G	H V H L<u � X S�H Lkj t v ¼xwßWy NYP V�`Mg HJN b F N� d G j F j I DMLz<³DMLCL{�'Y�DMX \w K;V ¼ ` H L=DcXLCDMb F ^ HJF L P V fXCL GCN ` HiS`EH �T^ HJN V HiSUIhN V�V H gOLkjZ DMgYg P L|X	L,L Q b F,GCNOH1QTa7HiSUH > H¬\#HJS�H LC^A<cD I}IhHJS ` H ` H L fX a7HiS�GCHiS X	LWV HJS�H LzX IKG	NYH:±�Z� b F	PUH X I GCH LÑ� N L%< H g|��; o NOHN L GCHJS{E<N VUV H'GCHiS}��HJN b F L|X	LC` we» j w rTHiS < NY�	� V o fD SUH dHJS < H LCL�V H«I DML GCNOHJPhG D S DMLkd G DM� P�N b F �JY \�fX ShGCNOH g N L}< H?k D IhI}HiSUF$fDcg \ V H�rMQTI �'Y \�fX SGCNOH3SUH b F V HHk D I}IhHJS�F$fDMg \ V H X IqHJN L H L _�H V S DM`z~ X	LWV HJS�P b FCNOHJGCH j E DML IôfDc� H ~ I}N V GCHiS�RH L=DMX N `j< HJN V rMQ L p K � p K � w K�V ¼ g�KcÆ�V ¼ L=DMb F ^ HJF L P V fXCL GCN ` HJSn[ DcV H LCL=D FCIhH do H LCL}`Tg HiN b F:r|NYH g HOE±TQ L PU� X S�H L G X S b F}GCNYH g N L}< H o NOH�G X S b FnGCNOH/S�H b F V HOk D IhI}HiSUF$fDMg \ V Hg¿DcX \#H Lkj [ D GCNOH:[3SUN]\ V SUQMFCSUH x d�m » ¼ g¿DMLC` PUN L G d�< fQ LCL�V H:I DML Dcg PUQnGCH L«� N L%< H g��³; aCNOPN L GCH L _�HJSUHiN b F w���� RN Þ � R U wj��x � w�»�� Q DMX%� fQTPUH Lkj® N L H ° HiSUGCS�HJF XCLC`�X I¯G	NYH ^ Z � b FCP�H X I¯GCH Lh� N L}< H go�5�l^ HiN `MV PUN b F1G D SUN L�d G DM�H��I N LGCH L k D IhI}HiSUF$fDcg \ V H L rTHiSUP b FCNYHiGCH L H � HiS V H DcLCL NYIhI VJj [3H L}�/L�V HJS�P b FCNOHJG}GCHJS ��I Z � HiS V H
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C;DEDGF<HJI�KML7NPO�QSR¡ �UW¢ g ]_mW£�¤�c�¥¦m�`_¥¨§�od]ic(©=]_Z�Ztb�mdn�Z\]_¥¨[tª¦¥¦k)ld]icr«�]ic�Ztk�l�¥¨] g b�mdn�]_m5^¬¥¨[hw�j�§�j�`_¥¦[t¥ /�]_m$ g Z\[tj�m�o�Zt^x]_ZtZ\]ic)mWy f m7[\]_mW£�®c�&¯j�ct[\]i[\]icp«�]ic�ªj�bdvro�]ic�VY]_m�Z s c)Z\§�j�m�mYb�mdn�¥¦mg ]_ª¦¥¨] g ¥¨n�]_mP®¥¦m�l�]_¥¨[\]_mWy

�áMÑÓá ê{Ô �ßÒA×zÚ}ÑÓã�ä ê Ú�Ý%× Ü Þà Õ èCÑÓã�ä � ���}á ê ÞÔ Ú}Ö%Ò?Ò@ÑCÚ}Ò@á � ÒAÚ}á à ×âá5� à Ú ÒAÑÓÚ}ÒA× Õ ÒAÒ@×âÖ}Ò ê Ò@Ú

E Ò ê�Ô èCèÓç}è Ô'ê�ê ÒOÛAÝ Ü Ò@áâá�ÒAÚ � á à Ú%Ö}Ò@×âÚ Ô Ý}ã�äbáâÒ@Ñ ê èÓÑCã�ä}Ò æ ÒAëîÒ Õ Ý}Ú Õ Ò@ÚíìÂÐ`ÑCÒ � Ö}ÒAÒ � Ö}ÑCÒ`ÑÓÚ=Ö%Ò@Ú� Þà ä}Ò@Ú}á ê × Ô ä}èÓÝ%Ú Õ á�á ê × Ô ä}èÓÝ%Ú Õ á�ç%× ÞÝ%ØÙá ê�Ô Ú}Ö�
�ÑÓÚ Õ�Ô Ú Õ *oÚ}Ö}Ò ê�� ë)Ý}×�Ö%Ò-� à Ú3ÒAÑÓÚ}ÒA×'.1×�Ý%ç}çßÒXÖ}ÒAá
� ���t
',içÂÒ@×�Ñ Ü ÒAÚ ê Ò@áOÒ@Ú ê ë)ÑÓã < Ò@è ê Ý}Ú}Ö7Ö à × ê ÒA×âØ à è Õ ×�ÒAÑÓã�äbÒ@ÑÓÚ Õ Ò@áâÒ ê Û ê=� KY°7� ì±� ÑCÒ3ÑCÚ?Ö}ÒA×�������}ÑCèÓÖ}Ý}Ú Õ þ�� ì¡>²�}×�ÑCÚ Õ ê1Ü{Ô Ú7Ñ Ü ���%á ê�Ô Ú}Ö³�bÒ@ÑCÚ}Ò@Ú < ×�ÒAÑÓádØ Þà × Ü Ñ Õ ÒAÚ�& Ô ç Ô ã@Ñ ê Ò@ãAá�Ò@Ú%á à × Õ Ò_�
Õ ÒAÚ ÞÝ��ÂÒ@×�Ò@ÑCÚ}Ò@× ��ê Ý%ØÙÒxÖ%Ò@×=� Þà ä}Ò²´ G � Ô Úíì�Ð`ÑÓÒ Z è ÞÔ ã�ä}ÒxÖ%Ò@á � ÒAÚ}á à ×âá � Ö}ÒA× ÞÝ��ÂÒ@×�Ö}ÒA×��ê Ý%ØÙÒWá�Ñ ê Û ê�� á�ÒAÑ �Pµ·¶d¸ ì

�Pµ·¶�¸�g þ
K±¹ � w'º � w"»¼)½d¾Y¿EÀ�ÁÃÂ ¶

� º ¶
� þ)GÅÄ ¶�"Æ w)ÇÈ h

Ð`ÑÓÒ kWÔ ç Ô Û@Ñ ê ÞÔ'ê Ö}ÑCÒ@áâÒ@ár�OÝ%Ø·� Ô Ý%áîÑCá ê Ö}ÑÓÒ � Ý Ü{Ü Ò)Ö}Ò@× kWÔ ç Ô ÛAÑ ê ÞÔJê Ö}Ò@áSé�ÒAÑÓèCáSÖ%Ò@á � Ò@Ú}á à ×�á �Ö}ÒA× ÞÝ �ßÒA×|Ö%Ò@× ��ê ÝiØÙÒHáâÑ ê Û ê�� Ý}Ú}Ö�Ö}Ò@× kWÔ ç Ô ÛAÑ ê ÞÔ'ê Ö}Ò@áBÉ)Ò@á ê á �ÂÔ èCá à
� gÊ� �Pµ·¶d¸� º � ¹ � w G��	µË¶�¸´ h



�Y��ï�ð%ïòñø�ý�óXô³õ;^Hö�÷Mø�ù;úüû1óXô¼]1^1c?c?óXôOý�ó1õ�ó|ú�ø�ù;ú)óXù þ \MÌ� Ú Ö}ÒA×".1× Ô ç%ä}Ñ<Í þ�� ìÎ>åÑCá êMÔ Ý}ã�äDÖ}ÒA×53XÒA×�è Ô Ý%Ø1Ö}ÒA× � ÒAÚ}á à ×âá�ç Ô Ú}Ú.Ý}Ú Õ�Ï Ô èÓá Z Ý%Ú�Í ê Ñ à ÚÖ}ÒA× � ÒAÚ}á à ×�ç à á�Ñ ê Ñ à Ú ÞÝ��ÂÒ@×�Ö}Ò@× ��ê Ý%ØÙÒ?Ö Ô × Õ ÒAá ê ÒAèÓè ê ì � ÑÓÚ�Í.á�ÑÓá ê Ö%Ò@× � Ò@Ú}á à ×5� à èÓèCá ê ÞÔ Ú}Ö}Ñ Õ
ÞÝ��ÂÒ@×1Ö}ÒA× ��ê ÝiØÙÒ � ×�ÒAã�ä}áWÑÓá ê Ò@× Õ�Ô Ú}Û�ä}Ò@× Ô Ý}á Õ ÒAØ Ô ä%×�Ò@Ú�ì Z ÞÝ}×`Ö}×âÒ@Ñ ��ê Ý%ØÙÒ@Ú%ä Þà ä}ÒAÚ�á�ÑCÚ}Ö7Ö}ÑCÒ
k Ý}×)� Ò@ÚzÒ@ÑCÚ Õ ÒAÛ@Ò@ÑCã�ä}Ú}Ò ê ì�� Ò�ä Þà ä}Ò@×�Ö}ÑÓÒ �.ê Ý%ØÙÒ�ÑCá ê�� Ö}ÒAá ê à á ê ÒAÑÓèÓÒA×�ÑCá ê Ö%ÑÓÒ � ç Ô Ú}Ú.Ý}Ú Õ á)Í.Ý}×)� Ò ì´ g ÿ �åÑCá ê Ö}ÑÓÒ��®×)�ßÒAÑ ê á�ä Þà ä%Ò Ô Ü � Þà ä}Ò@Ú%á ê × Ô ä}èCÝ}Ú Õ áâç}× ÞÝ%ØÙá ê�Ô Ú%Öíì�Ð Ô�ÜMÔ Ú Ú}ÑCã�ä ê Ö}ÑCÒ
kWÔ ç Ô ÛAÑ ê ÞÔ'ê�� á à Ú}Ö%Ò@×�Ú�Ö}ÑÓÒ � ç Ô Ú}Ú.Ý}Ú Õ � Öíì�ä�ìnÒ@ÑÓÚ%Ò�ÛAÝ NÐ ç}× à ç à × ê Ñ à Ú Ô èCÒ	.1× Þà � Ò Ü Ñ+� ê�� ÑÓá ê
Ü{Ô Ú Ô Ý%Ø|áâÒ@Ñ ê èÓÑCã�ä}Ò�3XÒ@×âá�ã�ä}ÑCÒ��}Ý%Ú Õ Ò@ÚuÖ}ÒAá � Ò@Ú}á à ×�ázÖ à × êzÔ Ü Ò Ü ç *oÚ%Ö}èÓÑCã�ä}á ê Ò@Ú � ë à Ö}ÑCÒ
×�ÒAè Ô'ê Ñ+� Ò kWÔ ç Ô Û@Ñ ê ÞÔ'ê á ÞÔ Ú}Ö}ÒA×�Ý}Ú Õ;Ô Ü¹Õ × Þà � ê ÒAÚ=ÑÓá ê ì�Ð Ô áSÑÓá ê á�ÑCÒ � ëîÒ@Ú}ÚxÖ}ÒA× � ÒAÚ}á à ×îÛ@Ý=Ûfë�ÒAÑ
Ð`×�Ñ ê�ê Ò@èÓÚ Ô Ý}á;Ö%Ò@× ��ê Ý%ØÙÒ=ä}ÒA× Ô Ý}á Õ ÒAØ Ô ä}×�ÒAÚuÑCá ê ì¯�OÑCÒ@×âÒ@ÑÓÚ�ë)ÑÓ×�Ö�Ö}Ò@×	�O×%�ÂÒ@Ñ ê á�ç}Ý%Ú�Í ê �ßÒAÑ Ü� Þà ä}Ò@Ú}á ê × Ô ä}èÓÝ%Ú Õ á�ç%× ÞÝ%ØÙá ê�Ô Ú}Ö Õ Ò@áâÒ ê Û ê ì� Ü � Þà ä}ÒAÚ}á ê × Ô ä%èÓÝ}Ú Õ á�ç}× ÞÝ%ØÙá ê Ô Ú}Öxë�ÒA×�Ö}ÒAÚ � Ò@Ú}á à ×�ÒAÚ Ü Ñ ê Ì 0"0 Ð`Ý}×�ã�ä Ü Ò@áâá�ÒA×/�jÒ@×t�
ëîÒ@Ú}Ö}Ò ê�� Ö}ÑCÒ Ô èCèÓÒ�> 0"0 � à Ú�ÑCä}×�ÒAÚ³.WÒ Õ Ò@Ú}á ê ÞÝ}ãiÍ'Ò@Ú�Ò@Ú ê ØÙÒA×�Ú ê á�ÑÓÚ%Öíì1�®Ú�Ö}ÑCÒ	
�ãiÍ ÒAÚ�Ö}ÒA×
à �ÂÒ@×âÒ@Ú�É)ÒAØÙÒ@×âÒ@Ú}ÛEÍ Ô Ü{Ü Ò@×®á�ÑÓÚ%ÖeÖ}ÑÓÒ � Ò@Ú}á à ×�ÒAÚ7ØÙÒ@á ê�Õ Ò�Í.èCÒ�� ê ì1�®Ý%ØXÖ%Ò@Ú @ × ÞÝ � ÑCÚ Õ ëîÒ@×âÖ}Ò@Ú.1Ò Õ ÒAÚ}á ê ÞÝ}ãiÍ Ò�Ö}Ò@Ú � ÒAÚ}á à ×âÒ@Ú Õ Ò Õ Ò@Ú ÞÝ��ÂÒ@× Õ ÒAèÓÒ Õ ê ì�Ð Ô á1ÑÓá ê ÑÓÚ7Ö}ÒA×Ñ��Ò@ÑÓã�ä%Ú�Ý%Ú Õ þ�� ì ÿ �jÒ@×t�
Ô Ú}áâã�ä Ô Ý}èCÑÓã�ä ê ì � ÚMÛfë�ÒAÑ @ Ý}Ú�Í ê Ò@Ú Ô Ý%ØíÖ}Ò@×�Ð`Ñ Ô Õ à Ú Ô èÓÒAÚ�ë)ÑÓ×�Ö�èÓÒAÖ}Ñ Õ èÓÑÓã�äzÖ}ÒA×r���}á ê Ô Ú}Ö=Ö}ÒAá@ × ÞÝ � ÑÓÚ Õ á	� à Ú Ö}ÒA× à �ßÒA×�ÒAÚÒÉ)ÒAØÙÒA×�Ò@Ú%Û�Í Ô Ü�Ü ÒA× Õ Ò Ü Ò@á�áâÒ@Ú �SÔ ÚuÛAëîÒ@Ñ @ Ý}Ú�Í ê Ò@Ú Ô ÝiØ`Ö}ÒA×
Ô Ú}Ö%Ò@×�ÒAÚeÐ`Ñ Ô Õ à Ú Ô èÓÒ@ÚxÖ%ÑÓÒ � ç Ô Ú}Ú.Ý}Ú Õ !âÒHÛAëîÒ@ÑCÒ@× � Ò@Ú%á à ×âÒ@Ú ÞÝ �ßÒA×OÖ}ÒAÚ �.ê Ý%ØÙÒAÚ?á à ë)ÑCÒ Ü Ñ ê!âÒAëîÒ@ÑCèÓá�ÒAÑÓÚ}Ò Ü � Ò@Ú%á à ×�ÑÓÚ Ö}ÒA× E Ñ ê�ê ÒxÖ}Ò@×=���}á ê Ô Ú}ÖuÖ}Ò@× ��ê Ý%ØÙÒ�� à Ü � ÒAÚ}á à × � Ý Ü Ô Ý%áÖ}ÒAÚ � ç Ô Ú}Ú.Ý}Ú Õ Ò@Ú�Ö}ÒA× � ÒAÚ}á à ×âÒ@Ú ÞÝ��ÂÒ@×3Ö}Ò@Ú �.ê Ý%ØÙÒAÚ�á�Ò@Ñ ê èCÑÓã�ä}Ò=3XÒ@×âá ÞÔ'ê Û@Ò��ÂÒ@×âÒ@ã�ä}Ú}ÒAÚ Û@ÝÍ Þà Ú}Ú}ÒAÚíì
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Prüfling
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C;DEDGF<HJI�KML7NPO�QSR+ÛSU Ürm s c�o�mYb�mdnÝo�]icÞw�j�§�j�`_¥¨[t¥¨ß�]_màÜ g Z\[tj�m�o�^x]_Z�Z\]ic�mA¥^ á es l�]_m�Z\[\c�j�l�ªb�mdnSZãâ§�c ebdv<Zt[tj�m�oWy
Ð`ÑÓÒ � Ò@Ú%á à ×âÒ@Ú�ëîÒ@×âÖ}Ò@Ú Ü Ñ ê Ö}Ò Ü ÑCÚ�Ö%Ò@×������}ÑCèÓÖ}Ý}Ú Õ þ�� ì \ á%Í.ÑÓÛAÛ@Ò@× ê ÒAÚ$�®Ý%Ø·� Ô Ý Õ Ò_�Ò@ÑCã�ä ê ì!Ð Ô á;.1Ò Õ Ò@Ú}á ê ÞÝ}ãiÍ§Ý}Ú}Ö§Ö}ÑCÒ � Ò@Ú%á à ×âÒ@Ú�á�ÑÓÚ%Ö Ô Ý%Ø @ × ÞÔ Û@ÑCá�Ñ à Ú}á�áâã�ä}èÓÑ ê�ê ÒAÚ Ô Ú Õ ÒE�}× Ô ã�ä ê��Ö}ÑCÒ Ü Ñ ê{E Ñ+Í.× à Ü Ò ê Ò@×�áâã�ä}× Ô Ý��ßÒAÚÒ�jÒA×âØ Ô ä%×�Ò@Ú ë�ÒA×�Ö}ÒAÚäÍ Þà Ú}Ú}Ò@Ú�ì E?Ô Ú ä ÞÔ è ê Ö}ÑÓÒ � Ò@Ú%á à ×t�á�ç Ô Ú}Ú.Ý}Ú Õ ÑÓÚ²���}ä ÞÔ Ú Õ Ñ Õ Í ÒAÑ ê Ö}ÒA× � Ò@Ú}á à ×�ç à áâÑ ê Ñ à ÚxØÙÒ@á ê ì�ßë�ÒAÑ Ü Ñ ê Ö}ÑCÒ@áâÒ@×x�®Ú à ×�Ö}Ú.Ý}Ú ÕbÔ Ý%Ø Õ Ò@Ú à Ü{Ü Ò@Ú%Ò	
�ÑÓã�ä�Í.Ý}×��jÒ@Ú�á à èCèÓÒAÚ7Ú�Ý%Ú³� Ò@×�Ö%Ò@Ý ê èÓÑ�ã�ä}ÒAÚ � ë)ÑCÒ Õ Ò@Ú Ô Ý ÜMÔ Ú����%á ê�Ô Ú}Ö}á ÞÔ Ú}Ö}Ò@×âÝ}Ú Õ ÒAÚxÝ}Ú}Ö=áâÒ@Ñ ê èÓÑCã�ä}Ò(3XÒ@×âá�ã�ä}ÑCÒ��}Ý}Ú Õ Ò@Ú ÞÝ��ÂÒ@×dë Ô �
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Sensor

C;D4DiF+H¨I�KML7N�O�Q�Rêé�U�®¥k�l�Z\[tj�m�oPv ebdcho�j�Z�w�j�§�j�`_¥¨[t¥¨ß�];Ürª¦¥¨nSm�¥¦]ic�b�mdnSZtZtXYZ\[\]_^=ëdì/b�]_ª¦ª¨]�£±íïî�ð�ñ·ë
ã�ä}ÒAÚ�Í Ô Ú}Úíì��Ý}Ú ÞÔ ã�ä%á ê Ö}ÑÓÒ � Ò@Ú}á à ×�áâç Ô Ú}Ú.Ý}Ú ÕeÔ èCáxòoÝ}Ú�Í ê Ñ à Ú7Ö}Ò@áx���}á ê Ô Ú}Ö}áp��Ö}Ò@á � ÒAÚ}á à ×�áx� à Ü.1Ò Õ ÒAÚ}á ê ÞÝ}ãiÍ!ì.Ð`ÑÓÒ � Ò@Ú}á à ×�áâç Ô Ú}Ú.Ý}Ú Õ ë ÞÔ ã�ä}á ê ÑCÚ;Ö}ÒA×������}ÑCèÓÖ}Ý%Ú Õ þ�� ì Ì Ò@×dë Ô × ê Ý%Ú Õ á Õ Ò Ü ÞÔ �Ü Ñ ê Ö}Ò Ü ���}á ê�Ô Ú}Ö��oì æ ÑÓá�ÛAÝxÒ@ÑCÚ}Ò Ü ���}á ê�Ô Ú%Ö²� à Ú�� 0"0 �jÒ@×âè ÞÔ ÝiØ ê Ö}ÑCÒxó1Ý}×)� Ò1Ú Ô ä}ÒAÛ@Ý
Õ ÒA× Ô Ö}Ò'ì�Ð`Ò@×'�®×%�ÂÒ@Ñ ê áâç}Ý}Ú�Í ê èÓÑCÒ Õ ê �ÂÒ@Ñ�> 0"0 � Ò ê ë Ô á Ô Ý��jÒA×�ä Ô è+��Ö}Ò@á�èCÑÓÚ}Ò Ô ×�ÒAÚ æ ÒA×�Ò@ÑCã�ä}Ò@áAì��Ò@Ú}Ú Ü{Ô Ú{ÑÓÚMÒAÑÓÚ�ô 0"0 �}×�ÒAÑ ê Ò@Ú � Ú ê Ò@×)� Ô èCè � ÑÓÚ�Ö}ÒAá�á�ÒAÚöõbÑ êâê Ò|Ö}Ò@×h�®×%�ÂÒ@Ñ ê áâç}Ý}Ú�Í ê èCÑÓÒ Õ'ê��Ö}Ý}×âã�ä=Ö}ÑCÒ�
�ÑÓã�ä%ç}Ý}Ú�Í ê Ò®Ò@ÑÓÚ5�®Ý}á Õ èÓÒAÑÓã�ä}ç à è � Ú à Ü Ø ÞÝ}Ú%Ø ê Ò@Ú".1× Ô Ö}Ò@áîèÓÒ Õ'ê�� ëîÒ@ÑÓã�ä%Ò@Úxá�ÑCÒB� à ÚÖ}ÑCÒ@á�ÒA×��®Ý}á Õ èÓÒAÑÓã�ä%ØÙÝ%Ú�Í ê Ñ à Ú1Ñ Ü õbÑ êâê Ò@è Ý Ü � Ü Ñ ê ÒAÑÓÚ}ÒA× ��ê Ô Ú}Ö Ô ×âÖ Ô ��ëîÒ@ÑÓã�ä.Ý}Ú Õ � à Ú µ�þM÷iødù� ÷ > ¸rú10 Ô � � ë)ÑÓÒ1ÑCÚ þ�� ì Ì Ý}Ú ê Ò@Ú Õ Ò@Û@ÒAÑ Õ ê ÑCá ê ìûOÝ}Ú�Û@ÝzÒAÑÓÚ}ÒA×�
�ÑÓã�ä�Í.Ý}×��jÒ)Ø ÞÝ}×�Ö}ÑÓÒ�á�Ò@Ñ ê èCÑÓã�ä}Ò æ ÒAëîÒ Õ Ý}Ú Õ ÒAÑÓÚ}ÒAá � Ò@Ú}á à ×�á ÞÝ��ÂÒ@×�Ö}ÒA× ��ê Ý��ØÙÒYü8ýnÑÓÚ�Í.áOÑÓá ê Ö}ÒA× � Ò@Ú%á à ×|ë)ÑÓÒ@Ö%Ò@×�Ý Ü � à èÓèCá ê ÞÔ Ú}Ö}Ñ Õ ÞÝ��ÂÒ@×OÖ}Ò@× ��ê Ý%ØÙÒ � ÑCÚ?Ö}ÒA×xõbÑ ê�ê ÒHÑÓá ê ÒA×
Û@Ý%×�� ÞÔ èCØ ê Ò ÞÝ��ÂÒ@×)Ö}Ò@× ��ê Ý%ØÙÒWÝ}Ú}Ö�Ñ Ü �®×%�ÂÒ@Ñ ê áâç}Ý}Ú�Í ê ÒHÛ@Ý�Ò@ÑCÚ}Ò Ü Ð`×�Ñ ê�ê ÒAè�ì Ï �jÒA×�è ÞÔ Ý%Ø ê Ñ Üæ ÑCèÓÖ þ�� ì ø � ë)ÑÓÒ)ë)ÑÓ×XÒAáh� à ×�ä}ÒA× Ô � Õ Ò@á�ã�ä ÞÔ'ê Û ê ä Ô �ÂÒ@Ú � ÒAá�á ê Ò@Ñ Õ ê � à Ú{èÓÑCÚ�Í.áSÚ Ô ã�ä=×�ÒAã�ä ê á@ì � ÚÒ@ÑCÚ}Ò Ü ô 0"0 �}×âÒ@Ñ ê Ò@Ú ��ê ×âÒ@Ñ ØÙÒ@ÚzÝ Ü Ö}ÒAÚ5�O×%�ÂÒ@Ñ ê á�ç%Ý}Ú�Í ê ë)Ý}×�Ö}Ò)ÒAÑÓÚ=�®Ý}á Õ èÓÒAÑÓã�ä}áâç à è � Ú à ÜØ ÞÝ}Ú%Ø ê Ò@Úþ.1× Ô Ö}ÒAá1Ö}Ý}×âã�ä�Ö}ÑCÒ�õbÒ�� ç}Ý}Ú�Í ê Ò Õ ÒAèÓÒ Õ ê ìnÐ`ÑCÒ����.ëîÒ@ÑCã�ä.Ý}Ú Õ ÒAÚåÖ}Ò@×põ�Ò��jç}Ý%Ú�Í ê Ò� à Ú?Ö}ÒA×��OÝ}á Õ èCÒ@ÑCã�ä}á%Í.Ý}×��jÒ3áâÑÓÚ}ÖbÝ}Ú ê ÒAÚ?Ñ Ü£æ ÑÓèCÖ þ�� ì ø Ô Ý%Ø Õ Ò ê × Ô Õ ÒAÚíì!Ð`ÑÓÒ:3XÒA× ê ÒAÑÓèCÝ}Ú Õ ÑÓá êµdþY÷ > ùÿ� ÷ þS¸xú10 �%×�Ò@Ñ ê�� ÑÓä}×�õbÑ ê�ê ÒAèCëîÒ@× ê ÑCá ê µ � ÷ > ù ��÷ ô ¸xú10 � Ø Ô á ê;Õ èÓÒ@ÑCã�ä û|Ý}èÓè,ì:Ð;ì�äíì
Ü{Ô ÚþÍ Ô Ú%Ú Ô Ý}ã�ä�á�ÒAÑ ê èCÑÓã�ä}Ò	3XÒA×�á�ã�ä%ÑÓÒ��%Ý}Ú Õ ÒAÚ Ü Ñ ê Ò@ÑCÚ}Ò@×�.WÒAÚ Ô Ý}Ñ Õ Í ÒAÑ ê � à Ú�ëîÒ@Ú}Ñ Õ Ò@× Ô èÓáô ú10 Ü Ò@áâá�ÒAÚíìõ Ô ÚHÖ Ô ×dØ�Ø à è Õ èCÑÓã�äOØÙÒAá ê ä Ô è ê Ò@Ú � Ö Ô � ÜMÔ Ú æ ÒAëîÒ Õ Ý%Ú Õ Ò@Ú�Ö}Ò@á @ × ÞÝ � ÑÓÚ Õ á Õ Ò Õ ÒAÚ ÞÝ��ÂÒ@×:Ö}ÒA×
à �ÂÒ@×âÒ@Ú�É)ÒAØÙÒA×�ÒAÚ}Û�Í Ô Ü�Ü ÒA× Ô Ý%Ø�ô ú10 Õ Ò@Ú Ô Ý ÞÝ��ÂÒ@×âë Ô ã�ä}ÒAÚ"Í Ô Ú}Ú�Ý}Ú}ÖMÑCÚ{Ö%Ò@× � Ñ Ü Ý%è Ô'ê Ñ à Ú�jÒA×�Ú Ô ã�ä}è ÞÔ áâá�Ñ Õ Ò@ÚbÖ}Ý}×âØ ê Ò ì
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Z"[]\_^)`badceadfg\h[�ij\lkEmn\lapoq\lijrsij\lk�ótceun[�ij\hovmw\hxwid\hkycek{z|mncY�A}�cek~}�[�i�mn\h} fg\h�d���wad[]\lf�\��
kn\lk9���`e�n\hkn�'ijadce�no]xwkn�b�duwae�xw���'i�ceknm�mn[]\���\h`b} \lidad[]\�mw\ha�Z"ad[q��idad`b�wa%Í�ce} }�\ladkA�xnfg\ha�una��x���\hkÍ�ceknk���Z"\lav\s��ug\had[q}�\lk�ij\hoqo]\t��\s��\l[]���n[q\ha����xwa���[]adm�k�xnk�\hadfwajce����i��
�����
� ���� �¡ �"¢ £¥¤(¦�§(£�¤ò��xna|mn\lk¨��\s��\l[]�©��xwadmn\�fn[]�©cexw��Í�oq\h[]kw\�ª$[qkn�d���na��cek�Í�xnkn�e\hk_mn\la©^)\ha��dxn���w�jcexw��fncex_\h[qkn�b\s�
�d\sijrsi�z0mn\la�[]k«mn\lkþótceuw[qij\lo$¬pfn[q��
®p¯e`bad�b\l��id\ho]o�i"��xna�mn\e�&°{xna�°{\h[qi"mn\h�tZ"[q�d�d\la�ijc�ij[q`bkn�'�
¯b`ead�±cefg\hkw�²��i�c�knm~ceo]oq\hadmw[]kn�b�³k�xna���`(¯�[q\ho�ª)oq\�Í�ija�`bkn[+ÍQ���xna¥mn[]\�õ�´b`bkw\hk�Í�ce} }�\ladkµrhxwa
^)\ha'���xn�bxnkw�nz$m±ce¶W[]kOfg\h[qmn\hkÞÉ�\l��\ha�\hknrEÍ�ce}�} \ha�k�·�\l�©\h[]oq��m±ce��}�[�idido]\ha�\¨Z"a�[qidid\ho©f�\l[]mn\la
Z"ad\l[q��ce���wo¸ce�b\lk(xnknmQm±ce��} [qi�ijoq\had\¥Z"ad[�idij\lo¹\l[]kn\la�Z"ad\l[q��ce���no]ce�b\�mw\h�tº$a��x � []kn�b�tc�xn�d�b\lo]\��
�d\lk��©\ha�mn\hköÍe`bkwk�id\hk���»¼k½mn\lav¾¿fnfn[qo]mnxwkn�_bb��t[]��i�mn[]\l��¯e\hadcekn�d���ncexno][q����i���Z�c�o]\lmn[]�eo][]���
m±ce�¿}�[�idijoq\ha�\�Z"a�[qi�ij\ho&mn\laxótce}�} \ha�k(cexw�d�b\lo]\h��\hk«�©\hadmw\hk�Íe`bkwk�id\ez{��xwadmn\lk2c�xn���«fno]`e¶
SôW»Àcead`Á�h�l[]ad`e�nad\�[]kEmn\ha�õ%[qi�ij\%mn\ha�»Àcead`Á�h�l[]ad`e�no¸ce�e\_f�\sijad[q\hfg\hk��rõ%[�i�mw[]\h��\h} ¾¿xw��fncexÍ �`bknkn\lk(ceoqo]\¿^)\la���ce�wad\hk%�b\lid\h�'ij\liY�©\hadmw\hk�z�mn[q\t��a �xn�n\laYfg\h�����nad[q\hfg\hk���xnadmn\lk���Z"\hav¾¿x��¸�
f±cexAf�\s��ceknmA��[]���Â\l[]kn\la¥Ã�ceo]oq\ez0mn\lad\lk�éT\l}�ug\hadc�ijxna�cexw�tÄ'
Å ÷ ¬ ù ® ÷ ¬bÆÀÇdÈ?��ijcefn[qo][]��[]\la�i��cea�ÉËÊwlÌÍ�

������Î �ÐÏh� Ñ� $��ÏhÒ Ó«Ï�ÔB $£³ÕB�
Ö2\h[]o$mw[]\�Ã�`Ámn`b�d×�`bug\�¯b`eo]o]�'iØ�cekwmn[]��cexw���e\hf±cex�i³��cea�\hk�z&��id[]} }¥itmn[]\p°�ce�no$mw\ha�¯e`bkAmw\hk
Ã�`Ámn`b��×e`bug\hkÙ\ha�rh\lxn�eij\lkÚ¾�xn�doÛ�`b�d\lad[q}�unxwo]�d\«[qkymn\ha½Ã¥�`b�n\«¯b`ekÚÊe®b®~ÜeÝ±Þ�} [qipmn\ha�cef��
�b\l�d���ß�c�idrlid\hkà¾�xn�doÛ�`b�d\ladajc�ij\½¯b`bkàxwkn�b\l���c��na�á�®b®2Ü Ý±Þ []k~\li¼��cÙ�xnfg\ha�\h[qk��)¾¿o]oq\ha�mn[]kn�e��[]�'i
}�cekp�©\h�b\lk�mw\ha�fg\h�ba�\hknrsij\lk���\h��������[]knmn[q�b×e\l[qihzw} [qi©mn\ha�mw[]\"ª$oq\h×�ija�`bkn[]×�mn\lavZ"\lid\h×�ij`��
ad\lk cexn�d�e\ho]\l�d\lk���[qadm�z�kn[]����i)[q}��'i�ceknmw\ez�Êb®b®�ª$ad\l[]�bkn[q�d��\�unad`³âÁ\h×�xnknmn\�z��d`bkwmn\ha�k�k�xnavØ¬�®
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cexw��rlxnrh\l[]���nkw\hk��ÁÖ8�ce�nad\lknm_mn\la©rs��cekwrh[]�e��ie�xwknmn[]�e\hk:9%\l¶brh\l[qi�z��©\hoq���n\"mn\lk_ª$ad�b\lfnkn[]���d\lk�z
mn[q\�[q} ��`boq�b\hkwmn\hkµ¯b`ba��b\h�'ij\lo]oqi²�©\ha�mn\hk{z©rlxn�badxwknmn\�o][]\l�ei�zT��xnadmn\lk mn\l}�knce���E�e\hk±cexw�d`
¯Á[]\lo]\(9�´e`bkn��unxnad\lkOcexw���e\hkn`b} } \hk�zg��[]\²[]kWmn\lk«��ae�xn�n\lad\lkA��\sijadce����ijxnkn�e\hkÂc�kn�b\h�e\hfg\hk
��xna�mn\hk��
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F1F7GIHJG�F KMLONQP R�LTSVUWS3LTX+R�YVZ7[\YVL]Y
Ö8�ce�na�\hknm�mn\ha^9%\l�d�dxwkn����cead\lk¨mn[q\J_Y`b�wad\�mn\ha^9�´e`bkn×�ce} }�\ladk }�[�i$mn\ha��tce�d} []�����Áxwkn�
¾¿aa`cbedVf�Ä�Å�g�z ¬5hQ` ã�z á�gbÆ©fg\h[&Ê(ikj�l cefn��`bo]x�ij\h}SZ"adxn��×¨�e\l���xnoqoqi��nZ"\haY�tce�dmna�xn��×_��xnadmw\�} [qi
\h[qkn\ha��t\lk±cexn[q�b×e\l[qi¿¯e`bkmgonpi�j�l_cexw�|Êqi�j�lp�'i�cefn[qo][q�d[]\la�ih��Ö2\hkwk«}pcekWc�k(mn[]\¥¾¿kn`Ámn\hkÁ�
mna �ce��ij\�mn\har_�`b�na�\���[]\vfg\h[±mn\lkzéT\l��ij�'ijadce�no]} \h���dxnkw�b\hk�mn[]\Yâ�unceknk�xnkn��Êb®shb®+t \l[]kn�'ij\lo]oqi
xnknmQmn[q\(u³c�}�} \ha�\ho]\l×�ijad`ekn[]×½} [qi�mn\la"¯b`bkQ[]�wad\hkQª$k�i¼��[]��×�o]\ladk2\h} uw��`b�noq\hkn\lkAâÁ�����©\ho �
o]\½fg\lidad\h[qfwi�z$¯e\had�����no]\l����ij\ha'i½�d[q��� mn[q\�ª$[]kwrh\hoqad`b�wajcexQv �`b�dxnkw�2mn\la¨Z"a�[q��ija�`b�na�\_xn} ge®�w
�b\l�b\hk¹�xwf�\la�mn\lapc�kn�b\h�'ija�\hfwid\hkà} [qi�ijo]\lad\lkxd�a'ij�dcexQv&�`b��xnkn�A¯e`bkyhe®mzOn«zB��[q\§éT\l��ij} \h�À�
�dxwkn�b\hk½rl\h[]�e\hkWÉ Ê�g�Ì �89�c�k_×�c�knk_mn[]\¿cekn�b\l��idad\hf�ij\�¾¿x�v&�`b�dxwkn��·�\hmn`Á���_rhxwae�xn��×��b\s��[]knkn\lk�z
[]kwmn\h}Ð}pc�kAmn[q\¨��\sijad[q\hfn���du±c�knk�xnkn�Wxn}{hb®|t@\lad�ß�`b��ihzT��ce�²\h[qkn\ha³^)\hadmw`bununoqxnkn�«mn\la
�tce��¯e\had�'iØ�cea�×�xnkn�²\hk�id�duna�[]����itÉ~}�Ì ��Z"\l���©\h�b\lk¨��xnadmw\hk¨mn[q\�u³c�}�} \ha�k�kn[q����i�fg\h[gÊb®she®Et�z
�d`eknmn\ha�k(Êw#}b®(tHf�\sijad[q\hfg\hk��
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F1F7GIHJG"� � L����V�rY\R�UQ���VL��eNQ�rS\R���R�N����N�X\L�P����r����L�P Y
Ö8�ce�na�\hknmymw\h�¨�b\l�jce}�ij\hk�9%\h¶brl\h[�ijajc�xn}�� ��xnadmw\(}�[�i mn\hky×�ce} }�\lad\l[]�b\lkn\hkE¾¿o][q�bkn[q\s�
adxwkn�b�d�'´Á��ij\l}�\lk8�xnfg\ha'��c�����ihz)[]k���[]\s��\l[qi²��[]���~mn[]\qutce} } \hadkO} \h���ncekn[]�����O¯b\ha'��`bad} \hk{�
u�\h[qkn\h�²mn\la�âÁ´Á��id\h} \½rh\h[q�ei²¾�xn�d�����no¼�ce�e\ezBmn[q\½¬�zOn �xnfg\ha��d���na�\h[qid\hk�z$��`Wm±ce¶«}�cekÂmn[q\
utce} }�\ladkÂc�o]�³��i�c�ada¥fg\lidajce����id\hkO×�ceknk��¹Z�ce�³kß�ce} o][]���w\��b[qoqit���xna�m±ce�¥¾�o][q�bkn[]\ladxnkw�b�d�'´��
��id\h}�znm±ce�©��\h��id��id\ho]o�i�z�`bf½xnknm_��[]\¿�©\h[�iv�d[q���½mn[]\"�e\h�b\lkn�d\l[qij[q�b\\�ßce�b\¿mn\haJ_�\l��\lad\hkwrh×�ce}²�
} \hadkE�cekwmn\ha'i�ÉËÊbÊ�ÌÍ�0Z�c��³âÁ´Á��ij\l}V��ceatrl��cea�kn`Á���2kn[q����i�¯b`boqo]��i
�ceknmn[q�_cexw���e\hf±cex�i�z�mn`Á���
�©\h[]o��©\hmw\haYmn[]\�×�ce} }�\lad\l[]�b\lkn\hk½¾¿oq[]�bkw[]\ha�xnkn�b����´Á��id\h} \�kn`Á����m±ce��×�ceu±c�rh[qid[q¯e\�¾¿o][q�bkn[q\s�
adxwkn�b�d�'´Á��ij\l}�¾¿xn���d���noÛ�ce�b\W�xnfg\ha�¬ zOn rl\h[q�b\hk�z0�����n\h[qk�i�mw[]\²¾¿kwk±ce�n} \��b\ha�\h����id��\la�ij[q�ei�z
mn[q\+_Y\s��\had\lknrh×�ce} } \hadk��ß�c�i�ij\lk%��[]���½���ce�nad\lknm�mn\haC9%\l�d�dxwkn�¨kn[q����i�fg\l�©\h��i��

F1F7GIHJGIH ¡mL�P �¢LTU�UW[\YVZ�X\L�P�£¤P R�¥�NQ¦§LTR�NQUW¨3LT©&NQP8LTY
9%[�i�mn\h}@[]}ªutceun[qid\ho]}_f�\l�d���na�[]\hfg\hkw\hkW^)\ha���c��nad\lkW��xwadmn\lk2mn[q\²Z"ad[���ijrl\h[qid�dug\h×�ija�\hk«[qk
mn\lk¤_�\l��\lad\hkwrh×�ce} }�\ladkÙcexw�«ge®b®�¬gÜW�b\hk±c�x cex���\h[]knceknmn\la_rh\h[�ijoq[]��� cefn�e\h�boq[]���n\lk��vZ"[]\
9%\l�d�dxwkn�²mn\ha7�ßce�b\Ymn\ha©¾¿kn�'ij[q\h�b��×�c�k�id\¿mn\la�Z"a�[q��idrh\h[�ij} \h���dxnkn�³o][q\l��\la�i)} [qi|mn\h}�Yk�id\haÀ�
�ba�xnknmnkn[�¯b\hcexOxnknmÂmw\ha�º$o]c�ij\hcexn�ß�`b�w\prhxwmn\h} rl�©\h[©�©\h[�ij\lad\½��a
�`b¶e\hk�z&cexn�¥mn\hkn\lkO}pc�k
cefnoq\h��\hk ×�ceknk�z|��[]\(�ß�c�xQ®±�O}�cekyrhxw���c�o]o][q�b\§éTa�\a¯�\ha_[qky\h[]kw\h} _Y`b�wad\(a�\h�b[q��ija�[]\la�i�z|mn[q\
kn[q����i²¯e`b} 9�´e`bk~�n\ha�a �xn�na�\hk�z$�©\hoq���n\h� m±ce��cex����b\hrl\h[]���wkn\lid\�ª$ad\l[]�bkw[]�²cexw�d�b\lo �`b�'i��±c�i��
��\sijajc�����id\lit}�cek([qk(mn\ha"Z�cead�'ij\hoqo]xnkw��bb�°g�mn[q\�^)\lad� �ceo�ijkn[q�d��\¥mn\l�+�k�ij\lad�ba�xnknmnkn[�¯b\hcexn�
xnknm2mn\ha�º$o¸c�id\�cexw� �`b�n\�z&mw[]\�}pc�kQ[qk2mw\hkA\l[]knrl\hoqkn\hkÂâ�u�\l×�ijad\lkÂ} []¶eihz{��id\hoqoqi³}pc�kW��\l��ihz
m±ce¶%�d[q\�} [qitmn\la�¾�xn�dknce�n} \p\h[qkn\h�3_�`b�nad\l�¥[qk2mn\la�`ef�\lad\hk±_Y\s��\had\lknrh×�ce} } \ha³ceo]oq\�[]}
º$ad`b} []oqo]\lf�\lad\h[q����z�ceo]��`"�d\l�na)×�o]\h[qk��d[qknm���Z"`Á���²�d\lo]fn�'i)mn[]\�\had�0�`b��ij\�Ã��c�xQ®±�b×�\h[qi)rlxw���ceoqo][]�e\ha
é&ad\a¯�\ha|[]k mn\l} �e\hk±cekwk�id\hko_Y`b�wad\Yf�\s��\l�ei���[]���pkw`�����[]k \h[]kw\h}H\la�ija��ce�boq[]���n\lko_Yce�n} \hk��

�} �n\hadcexn�drlxQ®±knmw\hk�zn��[q\"�bo]\l[]���w���`ead} []�³mn[]\\_�`b�na�\"mn\lavZ"ad[���ij×�ce} }�\ladk¨c�xw�]9�´b`ek��
ija�\a¯�\haTcekn��unad\l���n\hk�zef�\sijajc�����id\hk¥��[qa¹c�o]�]9�ce¶Y���xnaTmw[]\7�©�c�kn�b\|mn\ha¹Z"ad[q��idrh\l[qij��u�\l×�ijad\lk�mw\hk
¾¿fw��i�c�knm½Ä³²�´¶µ+²�·sÆß[q�nad\laT¾�kn��id[]\l�b�'�{xnknm¥ª)kwmn×�cek�ij\e�eZ"[]\)¾¿fwfn[]oqmnxnkn�³bb� ÊYrl\h[q�ei¹mw[]\$^)\haÀ�
ij\l[]oqxnkn�b\lk2mn\la�¾�fn��i
�ceknmn\�mn\ha³¾¿kw��ij[q\h�b�À�"xwknmÂª$knmn×�cek�id\hkÂmn\la¥Z"a�[q��idrh\h[�ij��u�\l×�idad\lkAmn\la
_�`b�nad\�[]k mn\hk¨¯Á[q\ha©Z"ad\h[���ce���no]ce�b\hk mn\la&_�\l��\ha�\hknrl×�ce}�} \ha�k��Á»¼knkn\ha��±ceoqf¨\h[qkn\ha©Z"ad\l[q��ce�����
o¸c��b\��d������cekn×�ivmn[q\J�|�cekn�b\vxn}4xnkn�b\s���ce�na��fn[]�vbz¸h\¹0Üb���}4rhxna$i�c�ij�
�c����no][q���n\hk�â�������cek��
×�xnkn�2rhx �e\ho¸c�kn�b\hk{z|}¥xn¶2}�cek~�n[]\la�¯e`bk mn[q\�®wz°hº¹0Ü|9�\h¶b�b\lk±cexn[q�b×e\l[qi�¯b`ek Ä³²�´»µ�²�·sÆ
¼ x±cemnadc�ij[q�d���~cefnrl[]\l�n\hk��)Z��Ë���Tmn[]\p� �cekn�e\hkµ�d������cekn×e\lkà[]kwkn\ha��±ceo]fO\l[]kn\la�Z"ad\l[q��ce���no]ce�b\
xn} ®wz¸}E¹0Ü"fn[q�¿bz¸}3¹�Üb�wª$[]kw\¿¾¿f��©\h[q���Áxwkn�²¯b`bk«bz¸}3¹�Ü"\hk�ij��unad[q����iv� �xwa��ba�`b¶b\�Z"ad[q��idajcemw[��
\hk{z�l«½ �áW¾¿}Ànqn«zg\h[]kw\ha\d"a'ij�dxwkn�b\hkncexn[]�e×e\h[�i�¯e`bk(\si¼��c Þ�Á Â1Ã#ÄÅ Â · Ã�ÄeÆ �áW¾�}.nqnÇ½8ÊwEzOn«z
� �xnat×�o]\l[]kn\ Z"ad[���ijadcemn[]\lk�z�l�È ¬qnqn«zß\h[]kw\ha+�kw�b\hk±c�xn[]�b×�\h[�i³¯e`bkA\si¼��cÊÉ Å ÂdÞ�Á Â7Ã�ÄÅ Â · Ã�Ä µy�Ë Æ¬�nqn ½ b#zOn«�BZ"[]\h��\¨rhxw� �c�idrho][q���n\hkÌ�kw�d[]���w\had�w\h[qid\hk~× �`bknk�ij\lkErs��cea�mn\lkE�'´Á��ij\l}pcØ�
ij[q�d���n\lkMÍ±\h�noq\ha³mn\ha¥Z"ajce��ijug`b��[qij[q`bkn��}�\l�d�dxwkn��\l[]kA�©\hkn[q��¯b\lad�ba��`b¶b\ladk�z&\li¼��c(xn} pfn[q�
g3zOn«zÁ�d[q\¿��[]knm�·�\lmn`����p×Áoq\h[qk¨[]}H^)\lad�boq\h[]���prhxphb®EzÎnX}�[�idijoq\ha�\ha|ª$[]knrl\ho]a�`b�nadcexQv&�`b��xnkn�nz
�©\h�d�nceo]f�}�cek��duß�c�id\haB�exwij\lk��t\s��[]���d\hkw�B\h[qkn\©\l[]knrl[]�b\^d"a�id�'�ÀZ"a�[q��idrh\h[�i��¼��\hrl[]\h��xnkw�Y���xna&mn[q\
_�`b�nad\©\h[qkn\ha¹Z"ad\h[���ce���no]ce�b\$��[]a�m²cekn��\lijrl\hk²m¹�xwa���\hk{�sÍ��xnaTmn[]\|`bfg\ha�\&_�\l��\ha�\hknrl×�ce}�} \haT\haÀ�
�d���w\h[]k�i$��`b��cea&\h[qkn\��e\h} \h[]kw�jce} \&d"a'ij�'�¼Z"ad[���ijrh\l[qi'�À��\lrh[]\l��xnkn�v���xnaBc�o]o]\1_�`b�na�\©¯b\la�idad\lidf±cealz
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�©\h[]o�mn[q\�� �c�kn�b\hk�mn\ha©Z"ad[���ijrl\h[qid�dug\h×�ija�\hk�[]k mn\ha|`bfg\had\lkpxnkwmpmn\la�xnk�ij\lad\lk_Z"ad\l[q��ce���no]ce�b\
[]kw�d�b\l�jce}¥i�k�xna¿\l[]kn\�â�������c�kn×�xnkn�_¯b`bkOÄ'bz¸h�çt®wzcgeÆJ¹�Ü²rl\h[q�b\hk��g¾¿kwmn\ha��¿¯b\lad�ß�ceo�i¿\l�"�d[q���
fg\h[|mn\ha�xnk�ij\ha�\hkx_�\l��\ha�\hknrl×�ce}�} \hal�&Ã�[]\la¥��[]knm2mn[]\pZ"ad[q��idrh\l[qij��u�\l×�ijad\lkA[qkAmn\la¥`bfg\ha�\hk
Z"ad\l[q��ce���wo¸ce�b\�xn} ã+¹0Ü"o¼�cekw�b\ha©ceo]�)[qkpmn\la�xnk�ij\lad\lk��89�c�kp��[]a�mpmn[q\¿[]k�mn\ha©`bfg\had\lk_Z"ad\l[��
��ce���no]ce�b\)�b\l}�\l�d�d\lkn\vZ"a�[q��ijrl\h[�ij\hk³\ha���iT}�[�i&mn\h}èÍ�ce×�ij`ea Å"é ÂêÁ Â1Ã�ÄÅ Â�ëêÁ é Ã�Ä }�xno�ij[]uwo][]rl[]\lad\hk�}Q�xn���d\hk{z\h�w\�}pc�k��d[q\�} [qiYmn\ha\d�a'ij�À�ÀZ"ad[���ijrl\h[qi'�À��\lrh[q\h��xnkn� mn\ha¿xnk�ij\ha�\hkWZ"a�\h[q��c����no¸ce�e\�[qk(Z"ad[���i��
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ajc�mn[]\lk ��[qadm�xn} ad\h���wkn\hk¨×��`bkwkn\hk���Ö2\h���±ceo]f�ceoqo]\J_�`b�nad\�[qk mw\ha|\h[]kw\hk�Z"ad\h[���ce���no]ce�b\vxn}
ãC¹�Ü�oÛ�cekn�b\lad\�Z"a�[q��idrh\h[�ij��u�\l×�idad\lk�ceo]�T[]k�mn\lk«�xnfna�[]�b\lk6�ßce�b\hk²�ncef�\lk�ze[q��i¹xnkn�b\l×ÁoÛ�cea�ih�bª$[]kw\
}��`b�bo][q���n\C�ad�dce���n\�×��`bknk�id\"\h[qk¨\li¼��ce�v�ß�`b�w\had\laY�³c��dmna�xn��×�[qk¨mn[q\h�d\lavZ"ad\l[q��ce���wo¸ce�b\Y�d\l[]k��
Z"[]\¥Z"ad[q��idrh\l[qij��u�\l×�ijad\lk(�d[qknm(`5¯�\hk�f±c�a"o¼�cekw�b\ha¿ceo]�Ymn[]\¥Z"ad[���ijrh\l[qid�dug\h×�ija�\hk(mn\laVì&\h��i'�

��idajce�wo]} \h�d��xnkn�nz)mn[q\%[q} utceun[qid\hoJ}Q�b\hrl\h[]��ip��[]knm��|Z"[q\h� �ß�cekn�ei ¯b`ea¨ceoqo]\h} m±ce} [qi rhxÁ�
�jc�}�} \hk�zwm±ce¶ mn[]\\ì&\h} u�\lajc�idxna�[]k_mn\la¿ª¹��ug\had[q}�\lk�ij[]\lad�±c�o]o]\¿ce}íì&\h�'ij��idajce�wo&\si¼��cp¬ Ç È
�ß�`b�w\ha�o]ce��c�o]�|f�\l[�mn\la&·�\lidrh[q�b\hkp9�\h�d��xnkn�nzÁ��\l�d�±c�o]f_m±ce�v�³ce�|k�xnk_mn[q����id\havc�o]�)���ce�nad\lknm
mn\la«ìT\l��id��ijadce�noq}�\l�d�dxwkn�«��ceal�TÖ2\h[�ij\ha�\ha�\½�ta��xnknmn\¨���xwa¥mn[q\p¾¿f��©\h[q���Áxwkn�2×��`bkwk�id\hkµ\h[qk
�k�id\had�����n[]\lm�[q}íbedVfd�'��\h�nceoqivmw\h��utce}�} \ha���ce��\h��xnkwm%mn[q\"� �`b�w\had\³��\sija�[]\hfw�d�dunceknk�xnkn�
�d\l[]k��
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xnknm_\l[]kn\lk_Z"ajc���i�[]k�mn\ha©`bf�\lad�'ij\hk½Z"a�\h[���ce���no¸c��b\�mw\ha&utce} } \ha|�b\lidad`5¯�\hk¨�ncef�\lk��89%cek
\ha�×e\lknk�itmn`ba�i�âÁija�\h[���\hk�z�mn[q\¥�d[q����¯b`ek«�d\h�wa¿×�o]\l[]kn\lk(fn[]���n[]k%rhx(�ead`b¶b\lk«Z"ad[���ijrl\h[qid\hk�\haÀ�
��idad\l��×e\hk{��»¼}Ú�b\h���������c�adrlid\hk¥��\ha�\h[]���³mn\la&âÁija�\h[q��\lkt�ß�cexw��\lk³��[]���tmn[q\)Z"ad[q��idrh\l[qij\lk��s¾¿xn�ßmn\la
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°{\h[�id¯e\ha�id\h[qo]xnkn�v[qk�mn\hk³�b\l�d�������ceadrsij\lk²��\ha�\h[q���n\hk³��xnadmn\lk�mw[]\$\h[qkn�b\lrh\h[q���nkn\sij\hk³mn[q��×e\ha�\hk
º$xnkn×�ij\³�b\s��`bkwkn\hk�z�mn[q\�[]k_mn[q\¶d"a�ij�À�ÀZ"a�[q��ijrl\h[�i��À�©\hrh[q\h��xnkn��c�o]��âÁie�xwijrlunxnkn×�id\�\l[]kn�b\l�n\hk{�
Z"[]\Yº$xnkn×�id\¿xnk�ij\lad�±c�o]fpmw\ha|�b\h���������c�adrlid\hk���\lad\h[q���n\¿a��xn�na�\hk�¯e`bkq_�`b�na�\hkp[qk�mw\hk¨[qknkn\s�
ad\lk|utce} }�\lado¸c��b\hk½�n\lahz{[qk%mw\hkn\lk«\h[]k�û
�¼ª)oq\h×�ija�`bk�z±�©\ho]���w\h�"m±c��"ad\l�b[]�'ijad[q\ha'ij\39�´b`ekn\hk
cexn��mn\la._Y`b�wa���ceknm �e\h�d���wo¸ce�b\lkE�nc�i�z$kß�c��n\ha ceoq�²m±ce�À9�´b`ekàce} Z"adce��ij\¨¯e`badfg\h[qo¼�cexw��i
xnknm_��`²\h[qkn\¿rlx_×Áoq\h[qkn\"Z"a�[q��ijrl\h[�i|¯e\ha�xnad�dce����i�� û��Àª$o]\l×�idad`bkw\hk_×��`bknkn\lk½cefg\ha�c�xn���½[]kpmw\hk
�cexn¶e\had�'ij\lkÀ_�`b�na�o¸ce�e\hk²cex���ijad\sij\lk�ze�©`³��[]\�z��©\hknk �d[q\�¯Á[]\howkß�ce�n\la)ce}4Z"adce��ij\vc�o]�Bm±c��19�´��
`bk�¯b`ba�f�\l[	v±[q\h�b\lk�z�Z"ajc���id�dunxwad\hk ¯b`ba'iØ�cexw�d���n\lk¨×��`bknkn\lk��nâÁ`bo]���n\v¯e`bad�b\siØ�cexw�d����ij\lk½Z"ajce��i��
�duwxnad\lk(�d`ba��b\hk%���xna�mn[]\³¾¿xn��ad\l[]¶b\la�mn\la¿Z"a�[q��idrh\h[�ijunxwkn×�ij\t`bfg\had�nceo]f�mn\haVd"a�ij�À�ÀZ"a�[q��ijrl\h[�i��
��\lrh[]\l��xnkn�n�1d"fn�boq\h[q���M9�´b`ekn�dunxwad\hk~��\l�b\hk~mn\l�o9%cekn�b\lo]��cekO¾�xn�doq\h�d\l\hoq\h×�ija�`bkn[]×2k�xna
[]k2\h[qkn\h} Z"ad[�idij\lo)mn\ha¥ª)a�\h[q�bkn[]���d\¨knce���n�b\s��[]\h��\hkO�©\hadmw\hk�z$c�o]�d`%mnad\l[]}�ceo$��\lkn[]�e\hahz¹ceo]�
\h�t[qkQmw\hkAâ�[]}�xwo¸c�id[]`bkn\lk«cekn�e\hkn`b} } \hk«��xnadmw\ez0�b\l�n\hk2[]k«mn[q\�^)\ha�id\h[qo]xnkn�½mn\lat¾¿fnfn[qo��
mnxnkw�«bb�Ëá¨k�xna�\li¼��ce�"�©\hkn[q�b\ha¶d"a�id�'�¼Z"ad[q��idrh\l[qi��¼º$xnkn×�ij\³\h[qk�z�ceoq����[qa¿��a��xn�w\ha�cekw�b\h��\lijrsi
�±c�i�ij\lk�z{�©\h[]oT�n[]\la�ceknmw\had�tc�o]�"m±c�}pceoq�¿kn[q����i�k�xna�\h[qkn\²Z"ad\l[q��ce���wo¸ce�b\�f�\sijadce����ij\li���[qadm�z
�d`eknmn\ha�k½f�\l[]mn\��b\l}�\l[]kn�dce}���Z�c��n\ha�fg\h�nceoqid\hk�ceo]oq\Y¯e`bajc�kn�b\h�bcekn�b\lk �Yf�\ladoq\h�bxnkw�b\hk½rhxwa
��\hk±cexw[]�b×�\h[qi�mw\ha��b\l�©`bknkw\hk|d"a'ij�'�¼Z"ad[���ijrh\l[qi'�À��\lrh[]\l��xnkn��[q�nad\³�_�xnoqid[]�b×�\h[�i��
¾¿xn���E[]}üÍ�ceoqo]\¨mw\ha�xnk�ij\lad\hkÊ_Y\s��\ha�\hknrl×�c�}�} \ha�×�ceknk~}pc�kEfg\h[qmn\½Z"ad\l[q��ce���no]ce�b\lk
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× l sx�RpJsxy>z5n%i|9½´ l imn�i��Rn%sCsxn%i%×���imi��
F1F7G³î�G�F KMLONQP R�LTSVUWS3LTX+R�YVZ7[\YVZ7LTY
�:n%q�º|q jhQvmpJim{�o7h5qxtmn;h5i]vxn%q�tmn%imsCn%�H�kn�i3��n%tmpHim{~hmi5{~n%i�o7pHnut5pJn«_7n���n�qxn�im�h×����R�Qn�qxi��kn �v(qCpJn��kn�i���t���z��}�QpSv�tmn�q��r��sx�RpJsCy>z�h5im{�¾�qa`cbedVf�Ä ÅsgW� ¬2hQ` ã�� á�geÆ���n%pwÊVi�j�l����ms l �Jh5vxn%� �:qxhmy�×hmiwv(n�qYÊw�}b®.t Ã l y>zmsx�m��imi]hmim{m�
F1F7G³î�G"� � L����V�rY\R�UQ���VL��eNQ�rS\R���R�N����N
¾�h5y>zRtm��sB×����R�Qn�qxn%pH{~n%i5n©¾��JpJ{�impJn�qxhmim{�sxs�´�sbv(n%�¡tmn�s)º�q}jhQv�pHim{~s�o7hmqCtmn¢ouj��zmqCn%imt@tmn�s�{~n �s(�}�£v(n�i69�nl¶~�%n�pHv(qx��hm�Rs��}hmsx{~n��Jn�sxn%iZ�ØÖ¤pHn���n%p]tmn�i«_7n���n�qxn%i5�h×����R�Qn�qxi£��n%pH{�v¥n%s¹×}n%pHimn%qC�Jn%p
¾�h5sxsxy>z5�¦j��{~n�¯ l i@�Qn�zmq��}�Js$¬�zÎn§�~�:n%�Ri���y>z¨tm��qC�©�Q��i;tmn�i º�q}jhQv�pHim{r���Js�sCv(��qxq���n�vxq(��y>z �v(n�i��ßª|�kn�ims l t���qb�¢�Q��i3sxn%pHimn.����{~n@pJ�Vº�q}jh5��sCv(��imt=���Jsª��n�sCvu��imsCn%zmn�i��8o�n�pJ�|t���s³×������ ��%pSv(p�¯~n�¾��HpJ{~i5pJn%qChmim{~sCs�´�sCvxn%� ×�n%pHimnr��n�o�n�{~hmim{~n�i�tmn�sYº�q}jhQv�pHim{~s^{~n�{~n%i�jh5�kn�qNt5n%q l ��n%qCn%i
_7n���n%qCn%im�l×����Q�Rn%q7�}im�%n�pJ{�v%�mtmpJn�¬«zOn jhm��n%qxsCy>zmqxn�pHvxn%iµÉ ÊbÊ�Ì«�
F1F7G³î�GIH ¡mL�P �¢LTU�UW[\YVZ�X\L�P�£¤P R�¥�NQ¦§LTR�NQUW¨3LT©&NQP8LTY
�:pJn���hmsx{�n%�Jn�sxn�imn%iE_ l z5qxn�tmn%s&º|q jh�v�pJim{�s¥��n%pH{~n%irn%pHirsxn%z5q j�}zmim�JpHy>zmn%sß¾�imsx�mqCn%y>z�¯~n�qxz��}�Hv(n�i��
uªn%pHimn%s;t5n%q6_ l zmqCnQ� j���H�Hv�tmhmqCy>zOn�pJimn jhm��n%qx� j�e¶~pH{~np° j��zm�Jqx�}v(n���h5� l tmn%quqxn�{~pJsbv(qxpHn%qbv;{w��q�%h ¯�pJn%�Hn7�%h5� j���H�JpH{~n&ì¥qxna¯kn%q����ª��s�n%iwv(impH�Q�uv��Q��i@tmn�q¬�n�qCv(n�pJ�Hhmim{�tmn%s�¬�n%qCz j���HvximpJsCsxn�s�tmn�s
�iwvxn%qx{�qxhmimt5impq¯�n���hms�hmimt�tmn%qYº|�M�}vxn���h5z�jl zmn�tmn%qN�:qCpH�Lv(��n%pSv(sx��nh×wvxqxn%i*pJi�tmn�q�¾��m�mpH�Jtmhmi5{
b~� ¬W�
âWn%z5q¢{~h5v^sbv(pH�Q�Rn%iQtmpJn��:qxpH�Lvx�%n�pHv(sC�knl×wv(qxn�i)pJi�pJzmqCnV� j��im{~n jhm��n%qxn�pJi��5�:pJn7¬�n%qbv(n%pH�Jhmi5{

b~�¸}^�%n�pJ{�v%��t��e¶NsxpHn|hm�¯® s¾já f µµ®�¾�h f ¹0Ü � s¾�r¹0Üsxy>zwo¢�}in×�n�i�� j���n%qCtmpJn�s�sxpJi5t�sCpJn|�F��sbv{~n�i���hms l �M��i5{uo7pJn�pJiQtmn%q¢h5i]vxn%qCn%ip_7n���n%qCn%im�l×����Q�Rn%q���o���s¢n�s�hmi5s¢{~n%sbv>�}vCv(n�v��5t5pJn�dªqbv(s ��:qxpS�Lv(��n%pHv � ��n��%pHn%z]hmim{Ntmn%q�hmiwv(n�qxn%i«_Nn���n%qxn�im�h×����R�Rn%q��}hmy>z;��n%pJ� º|q}jhQv�pJi5{�n%pHim�%h5sxn�vx�%n�i��
F1F7G³î�G³î þ»[VUQP R����^N8[\YVZ�X\L�U�°mP7�[�±¶R�YVZ1UÊR�� ¡ L�P8UQ[V���VU��r[V¥kSV�r[
�:pJn�sxn§�Hn�v(��v(n���n�z���hm�5vxhmim{~×���imi²����i4tm��tmhmqCy>z³jhm��n%qC�mq}jh5��n�i��^t��e¶2�Q��iÚâW�mhmqCn%i9pJ�
º|q}jhQvmpJim{N�QpSv�tmpJn�sxn�q-d:qCvxs � �:qxpH�Lvx�%n�pHv � ��n%��pJn�z�h5im{7qxnh× l imsbv(qxh5pJn%qbv�hmi5t£i���y>z5sxpJn�zwv��´o7pJn�sxn�zmq
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tmn�q¼��msCv(��imtRtmn%q�qCnh× l imsCvxqxhmpHn%qCvxn%i¨âW�mhmq|½ l iQtmn�i��:q j��zwv(n�iQtmn�qr_ l zmqxn^½ l iQtmn��¾�:qxpS�Lv �q(�}tmpJhmsR���wo�n%pHy>z]v%��¿¦i�tmn�q��ª�}qxsCvxn%�H�Jhmim{<À�À~� ã�®�i5tmn�vQ���}iOn��kn�imtmpHn%sxnÐ_7n%sxpHtmhmn�i]½�n%qbv(n%p ��Jh5im{m�k6�pJqC{~n%i5t5o l o�n%pHy>z]vrt5n%qª¼��5sCv>�}imt3tmn%qtâ��mhmqª�Rn%zmqª�}�Js¿á~Á zOnÂ½ l �e�:qxpH�Lvxq(��t5pJhms�����]o���s�tmn�i/¼�imsx�}v(��qxn%y>zwvC��n%qCvxpJ{�v%�Wt5n%iq_ l zmqCn%i)tmn�s^Ã|q}jhQvmpJim{utmpJn�sxn%�H�knVd:qCv(s � �:qCpH�Lv(��n%pSv ���n��%pJn�z]hmim{@o7pJnrtmn%iÐ_ l zmqxn�i�t5n%q7hmiwv(n�qxn%i�_Nn���n%qCn%im�l×}�}�Q�R�Qn�q¢�%h5�%hwo�n�pJsCn%i��¼��Hs�i8j��y>zmsCvxn%s�o7pJqxt3tmn�q£Ã|q}jhQv�pJi5{�o7pHn@tmpJn l ��n%qCn._Nn���n%qxn�im�h×����R�Rn%qr�kn��Wjhm{��JpJy>z�tmn�qhmiwv(n�qxn�iy_7n���n%qCn%im�l×����Q�Rn%q@�}hmsx{~n�qxpHy>z]vxn�v%��Ä|s@�%n�pJ{�v@sCpJy>z��|tm��Å§�"jhmq¨pJzmi2tmpHn)� l �J{�n%imtmn�i
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2,¹þ�ûÔ4 � �����³ÿ�þ��|ûÔ* Ø�� ��wº�ûÔ�����
þ�*�þ����¼þ���þ��À�^�'û/������
ÿ�ûýþ��;Í�Î × � *ÏÌ1
��������ÿÍ�Ðpÿ�þ���ûÔ*ðØ�����wº�ûÔ���\�Àþ�ú � ���������ûýþ���¼þ��_ù5�����1× � �¨ÿ�þ��o�7�)�� � ¼þ��¨ÿ�þ��^�
þ��� � ÜQå�]þ���þ�� $ ��� �Àþ��

Ñ=n%qCvxnr{~n%�Sv(n%iÎ`
� �ÓÒ-Ô ¾>ÕJçÖÁQ¾�À´× Æ ÀØÁ�Ù \ ¾ � �ÏÒ ÁQ¾>ÁJçÖÁ�¾(Ú]× Æ ÀØÁ]Ù \ ¾^� �ÏÒ µuÀs¾(Ásh�ç�ÁQ¾>Á�Úw× Æ ÀØÁ�Ù \

hmimt
û�� � Ò ÁQ¾(Á~Û Ô çÖÁQ¾>Á�Á~Õw×7nqn|¾Cû�� �ÏÒ À5¾(Ú�geçÖÁQ¾>Ásg~×^nqn§!

�:pJn���i5{~n%{~n��kn�imn%ièÍ�n�zm�Jn�q*sCpJimt9�F��sCv�s l�Ü �Hn%pHi9o7pJn�tmpHn Í�n%z5�Jn%q�tmn�q�n�i]vxsx�mqCn%y>zmn�imtmn�i�ªq jl Å~n�i¨�kn�pmtmn�q�¼�hmsCqxpHy>z]vxhmim{�tmn%qr_7n���n�qxn�im� Ü ���R�Qn�qxi�� l �wo l zm�m�Q��i¨sCv(�}vxv|sCn%y>zms7_ l zmq ��M�}{~n%i�i]hmq^tmqCn%p8�%h5q�Ý��mhmqxqCn Ü}l imsCvxqxh Ü vxp l i�zmn%qx��im{~n�� l {~n�i�zm�}v��©�ª��s Ü}l �R�£v^t���z5n%q%��tm��ÅtmpHn�¬:pHn%�S�F��y>zmsCvxqxn�hmhmim{:pHimimn�qxz����H�;n%pHimn%q��:qxn�pH�F��y>zm�J��{~n�n%pHimn%i¨{�n%qxpHim{~n�qxn%i;Ä�pHiQv�hmÅ:��h5�©tmpHn�ªn%i���h5pJ{ Ü n%pHvrt5n%quÝW�mhmqCqxn Ü�l imsbv(qCh Ü v(p l i1z��}v%�8���Hs:o�n�imi1�Q��i3n%pHimnRÝW�mhmqrtmh5qxy>z ì¥qxnk¯Zn�qpJi���o�n�p Ò ÚwÁ@Þknß½ l i5n%pJim��imtmn�qNn�iwvx��n%qCiwv(n%i�×N�:qCn%pH�F�}y>zm�M��{�n%i/�Jn�{�v��
F1F7G³î�G"ý � L�UQUW[\YVZ�à�á^Y £öP8�r�&NW¨£á1UWR"N8Râá7YVL]Y
ãåä�æ�æ�ç¥è¥é0ê£ëmëmé©ì´äWí�îkïØä]ì�ð�ì´ë�î�ï�ñ�ä�ì�æ�òëWïØówä
Ñ¤pJq|sCpJimt@i]hmiQn%imtm�HpJy>z@s l o�n%pSv��wtmpHn7Ã l sCpHv(p l imn�iRt5n%q�:qØj��zwvxnNpH�ÏÃ|q}jhQv�pJi5{u��hR½�n%qx�Rn%sCsxn�i��ôZhmi j�}y>zmsCvQ½~n%qC{~n�o7pHsxsCn%qxiÖo7pHq@hmims%�t���Å3o7pJqRi���y>z�tmn%qoÍ l qxtmn�qxhmi5{=n�pJimn�qQ{~n�sxy>z j��v(��vxn%i
9*õ l imn%i5n%qx{�pJn£½ l iö�Rn%zmq����Js�gW�ø÷Qù�ú�tûtmpHn£�:qCpH�Lv(qx��tmpHn%i�pJi�tmn%i|_ l zmqCn%iöt5n%sªÃ|q jh�v�pJim{�s�RpHv:n�pJimn�q��rn�i���hmpH{ Ü n�pHvª½ l i=n�v¦o¢�Ðg�Á~Á zÎn�½ l qxzmn�qxsx��{~n%i Ü jl imimn�i���Ä|pJi����JpHy Ü ��hW��t��}s��pH�Jt2À~À~�¸h�½�n%qCqØj�}v%��t��}Å��Q��i�n%pJi5n)�ªn%i��}hmpJ{ Ü n%pSvª½ l i Ò g�Õs}5� Ô çrÁ5��Ú]×VzOnün�qx�%pHn%�Sv����:pJn�sxn�qÑ=n%qCvQpJsbv@i]hmqQh5� Õ~ÁmzÎn {~q�jl Å~n%q������Js¨�Q��iOn%sRi���y>z�tmn%q�ÝWpJ�£hm�M�}vxp l i1pJ�üur���mpSv(n��ehn%qbo¢�}qCv(n�v���o���s7����i*���Hs^{~h5vxn jN�kn�qxn�pJimsbv(pJ�R�;hmi5{@��imsxn�zmn%i�t���qb�â�Ñ¤pJq:zm�}vxvxn%i§��q}jhmz5n%qª{~n��Jn%qCiwv��Ztm��Å/���}i§tmpJn6����{�n;tmn%qr�:q�j��zwv(n;pHi§tmn%q�Ý�n%i Ü qxn�y>zwv(n%iimpHy>z]v7{�n%i���h Ü n%imimn�i��;h5Åm�5hm�ûpJzmqCn+����{~n:pHi/tmn%q¢Ñ1�~��{~qCn%y>zwv(n�i���h*��n%sbv(pH�Q�Rn%i���o�n�imi
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Geschätzte Energie > 2,5 GeV

Stand.abw. = (236,7±0,6) µm

Stand.abw. = (344,4±0,4) µm
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2,�*,+Ô4 �"- �/.102*���+Ô*öØ�� �- º3+Ô�2.�.4*�*5*,6767*��2*��«�7�8+:9	��8;40/+:*��rÍ%Î�× � ��+ � �7*��]Õ � ��å
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�Q��i£t���� jhmq�s l qx{�v%�}tm��Å:tmpHn^Ý�vxn%pJ{�hmim{Vn)��tmn%q�Q*õ l imsx�mh5qxn%iZ�w�QpSv�t5n%imn�iR�Q��iutmpJn��:q(��zwv �� l sxpSv(p l imn%i��QpHÅ�v��8sbõ��Q�Rn�vxqxpJsCy>z0hm��Á*½�n%qbv(n%pH�HvusxpHimt��TÍ jhmqutmpJnR�QpSvxvx�Jn%qCn%i=��y>zwv6_ l zmqCnR n%t5n%q¢Ã|q}jhQv©��{~n�pJsbv�t5pJn%sCn:��n�tmpJi5{~hmim{un%qC�>jh5�J�Hv%�~o�n�sCo�n%{~n�i�sxpJy>z�tmpJn7o�n�pHvxn%qxn���n�vxq(��y>zwvxhmim{��h5��tmpHn%sxn¶_ l zmqCn�pH� Ã|q}jh�v�pJim{@��n%sCy>zmqØj��i Ü v%��:n%q:¼��msCv(��imt3tmn�qª�:qØj��zwvxn;��o�n%pHn%qª��n%i���y>z]���}qCv(n�q¶_ l z5qxn;pHiön%pHimn%qªÃ|q}jhQv©��{~n£pJi§tmn�qÑ1�~��{~qCn%y>zwv(n�iÖsxn�pN�RpHv@t5n%� ��hmy>z5sCv>�}�kn�i�S {�n Ü n�imim��n%pJy>z5imn�v%�¢�:n%qTQ�n�Å�o�n%qCvQ½ l iUSÜ ��imi§½ l � Ý l �H�Ho�n%qCv5S Ð$VXWDW ���wo�n%pHy>zmn%i��¥Ä|srsxn�p�Y ` � SñµZS Ð$VXW[W ���:pHn;¼��wo�n%pHy>z�h5im{\Yo7hmqCtmn�impHy>zwv�i]hmq¥�QpSv�t5n%i^]£jl zmn%i5sCv(qx��zm�Hhmim{~sCsx�mhmqCn%i��}s l i5tmn%qCi¨��hmy>z;�RpHv�t5n%� _£jl i]vx{~n%i �v l � l {�q(���mz5n%iO��� b¢Är_N6 {�n%�Rn%sxsCn%i����:pJn/�rn�i���hmpH{ Ü n�pHv@tmn�qÀì l � l {~q(�}�mzmn%i5�Qn�sxsxh5im{��n�v(q�j��{�v6g�zOn _'À�h&`-���:n%q£{�n%sxy>z8j�}v(��v(n�sCv(�}v(pHsCv(pHsxy>zmn Í©n�zm�Jn�q£tmn�qa];jl z5n%imsbv(q(�}zm�Jhmi5{~sx�Rn%s �sxh5im{�pJsCv:ÚqzOn§��¼�hW��{~qxhmi5t�t5n%qª��n%{~qCn%im��v(n%i uªn%imiwvximpJsªtmn�q¶d:qCv(s � �:qCpH�Lv(��n%pSv � ��n%�%pHn%z]hmim{pJi1tmn%ix_7n���n%qCn%im� Ü ���Q�Rn%qu½~n%qC{~q jl Å~n%qbv@sxpJy>z<t5pJn%sCnp�imsCpJy>zmn�qxzmn�pHv@�}h5�Chö�mpJs¨ÛÐzOncb�tmn�q
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¿ ô±¯ � Ý ø³² Ü õõ;´ ç ÀÀÀÀ9Á °Á Ý
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ËÆ�» º ¶ Ñ�ý Ä É · º ¶ ¾�Æ
¼ ¹ · º Ù º ¶ ½ º ·¡× Æ ¸�Í � ¹�º ¶�ñ Å�Æ ¶ ¼�½ º ·�Í Æ ¸ º ¸ Ý Ã Æ º ¶ ÉÐ¾ × ½ º ¸ Î Ä Æ ð Ä ¾ ¸ËÆ�» º ¶½¯ ¼}Æ Ä±Ä±· º ¶ º ¸ ²

� ô Ý ø Ü õ´ ç
Æ=Ç ç ß È[ÉÊ
Ë Ì!Ë ¿ ô±¯ � Ý ø Á ¯

Ü õ´ ç
Æ=Ç ç ß È[ÉÊ
Ë Ì!Ë
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· å º Ê�Ñ ñ Ó É ÄØËÆ�¼ º ¶ Î � º � ¸�Ä ¾ ¸�
7Û¶ ¾�Å�É º ¸ Æ ¸ ¹�ÿ · Ó É2½�É º µ�¶8· º ¸ À ËÆ ¶ ÿ$� Å º ¶8·�Ä º ¸ ½L¾ × Å�ÉN��¼ ·Y� º ¶ Î� º · ¹�º × » º ¶}Í åiÐ�Ð2ü Ñ·Dõ=º¨í ó¥ÿ Ê	� 
 Î Ç ÿ�ó Ê	�=ì 
 Î ó û 
 Æ ¸ ¹¥Û Ê í ó 
Xí1¶ » º · ½�¼ Í º Ä º ·¡¸ ¼ Ó É�¾ À ½<Î ñ º ¾ ¶ Ó É À µ�¶ ½�É ºñ ½L¾ ¸ ¹ ¾ ¶ ¹ �Ïµ ¹�º × � ·¡Í�Í ¼ � µ ¼ µ�¸ ¾"½ ó¥ÿ Ê�Î Ù�µ�¶ ¹ ¶ Æ Ó � Î(Î[É º Å 
 º���Ü î
å4î Ä î õ Ð�Ý Î Û º ¸ Àõ î�î
å Ñ· û º¨í ù ó í5ñ�
Xí1¶ » º · ½�¼ Í º Ä º ·¡¸ ¼ Ó ÉÐ¾ À ½<Î�ù ºÒÓ É ¸�· Ó ¾ × Ê ¶}µ Å µ ¼}¾ × À µ�¶ ¾ Û º ¸ º ¶ ¾ ×Þ
 Ê®Æ ¶ Å µ ¼ º Å�Åÿ � Å º ¶8·�Ä º ¸ ½=¾"½�½}É º¨ó ¾ ¶}Í º �1¾ ¹ ¶}µ�¸�ßªµ�×¡×�· ¹�º ¶ ¾&½ ß ÿ ¿½� Î Û º ¸ À åeÐ�Ð"þ Ñ· þ º¨í ù ó í5ñ�
Xí1¶ » º · ½�¼ Í º Ä º ·¡¸ ¼ Ó ÉÐ¾ À ½<Î í ù ó í5ñØÇ º ½ ºÒÓ ½ µ�¶ ¾ ¸ ¹ Ê®É���¼ · Ó ¼�Ê º ¶ À µ�¶8Ä ¾ ¸ ÓÒº'àù º�Ó É ¸�· Ó ¾ ×¥Ç º ¼ ·�Í�¸Ú¿ º Å µ�¶ ½<Î Û º ¸ À åeÐ�Ð�Ð Ñ· ü º¨í ù ó í5ñ�
Q� � µ�¸L
Aí1¶ » º · ½}¼ Í º Ä º ·�¸ ¼ Ó ÉÐ¾ À ½<Î í ù ó íÈñ�� Æ µ�¸^ñ Å ºÒÓ ½ ¶8µ�Ä º ½ º ¶ à ù ºÒÓ É ¸
· Ó ¾ ×Ç º ¼ ·�Í�¸d¿ º Å µ�¶ ½ÒÎ Û º ¸ À åeÐ�Ð Ä3Ñ· ö9º'� Ñ Ç º ·�× º Î Û Å
½ ·¡ÄT·¡Ã ¾"½ ·�µ�¸ ¾ ¸ ¹ ß ¾ ×�· » ¶ ¾"½ ·�µ�¸±µ À ½�É º ÇÈ¶}· À ½ 
 ùjÆ�» º ß É�¾ Ä » º ¶ ¼ À µ�¶ ½�É ºí ù ó í5ñ� Æ µ�¸ïñ Å ºÒÓ ½ ¶}µ�Ä º ½ º ¶ Î ÇÈµ�� ½ µ�¶ ¾ ¶ » º · ½<Î � ËÆ ¸ Ó É º ¸cõ î�î�î Ñ· Ä º'ß Ñ í1× »�¾; }¾ ¶ º ½�¾ × Ñ¡Î ÿ × º�Ó ½ ¶}µ�Ä ¾ Í�¸ º ½ · Ó ñ ºÒÓ µ�¸ ¹ ¾ ¶8· º ¼ ·¡¸ ½}É º Ç º ½ º�Ó ½ ·¡µ�¸¨µ À � ·�Í É ÿ ¸ º ¶Q
Í � � Æ µ�¸ ¼�Î � Æ Ó × Ñ[ì ¸ ¼8½ ¶ Æ Ä Ñ � º ½�ÉòÑ í û ö þ�²Dþ Ä û 
 þ �NÄ3Î åeÐ�Ð2ü Ñ· � º ý�Ñ � ¶ ¾"½ Ã�× º ¶ Î ÿ ¸ º ¶8Í � ó µ ¼}¼ µ À � ·�Í É 
 ÿ ¸ º ¶8Í � � Æ µ�¸ ¼ ·¡¸�� ¾"½}½ º ¶±·�¸Úßªµ�¸ ½ º�� ½ µ Àó ¾ ¶}Í º ñ Ó ¾ × º � Æ µ�¸ÚÇ º ½ ºÒÓ ½ µ�¶=Ç º ¼ ·�Í�¸ Î�Ê�É Ç ½}É º ¼ · ¼ÒÎ ñ º ¾"½}½ × º åeÐ�Ð2ü Ñ· Ð º¸áß Ñ���Æ�ÅÐ¾ ¸ áÓ · áÓ Î/Ê�ÉN��¼ · Ó ¾ × ¾ ¸ ¹ ñ ½L¾&½ · ¼�½ · Ó ¾ ×B�Ðµ Æ ¸ ¹ ¾"½ ·�µ�¸ ¼ µ À ù º ÙÒ� Æ µ�¸�ñ Å ºÒÓ ½ ¶8µ ¼ Ó µ9
ÅN��Î Ó µ�¸ ½ ¶}· »�Æ
½ ·�µ�¸ ½ µ ½}É º ´	µ�¶�� ¼}É µ Å µ�¸aÄ Æ µ�¸ ¹�º ½ ºÒÓ ½ ·�µ�¸ ¾&½ ñ�ñ�ß Ü�ó � ß Î/ý ¸ Ö º ¶ ¼ · ½[�µ À � · ¼ Ó µ�¸ ¼ ·�¸ Î í Å ¶}·¡× åeÐ � ü Ñ· å4î º'� Ñ Ç º ·¡× º ÎNâ
Ñ Ç Æ�»�» º ¶ ½<Î � Ñ[Ê�Ñ�� º ¼8¼ º ��Î í Ñ ñ ½L¾"Æ ¹�º ² Û Ç�ã¨ñ�ñ ÿ ý ñ à ¾ ñ�·�×�· Ó µ�¸ ù º × º ¼ 
Ó µ Å ºÀ µ�¶ ù º ¼�½ �ªº ¾ Ä ÿ � Å º ¶8·�Ä º ¸ ½�¼�Î ñ �3¼�½ º Ä Ç º ¼ Ó ¶8· Å
½ ·�µ�¸ ¾ ¸ ¹ ý�¼ º ¶�� ¾ ¸ Æ�¾ × À µ�¶½�É º Ç ¾"½�¾ í1¸ ¾ × ��¼ · ¼ÒÎ ó � ý � Æ ¸
· Ó É åiÐ�Ð �
Î
¾ Ö ¾ ·¡× ¾�» × º µ�¸ ½}É º ������
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· å�å º Û Ñ»¼ µ�¶ ½ ¸ º ¶ Î � ù Û ÿ íD� ù 
 þ à ù�É º � Æ ¸�· Ó ÉØù º ¼�½ 
7ñ ½L¾ ¸ ¹ ñ�·�Ä Æ × ¾"½ ·¡µ�¸ Ê ¶8µ�Í�¶ ¾ Ä�
Ä º Î í ù ó 
+� ý Û �5
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· å õ=º�Û º ¾ ¸ ½ þ ßªµ�×¡× ¾�» µ�¶ ¾&½ ·�µ�¸ Î Û º ¾ ¸ ½ þ ý�¼ º ¶�ü ¼ Û Æ · ¹�º Î Û º ¸ À åeÐ�Ð�Ð Ñ· å4û º�Û ÿ í/� ù 
¨Ç º ½ ºÒÓ ½ µ�¶^Ç º ¼ Ó ¶}· Å3½ ·�µ�¸ ¾ ¸ ¹ ñ3·¡Ä Æ × ¾"½ ·¡µ�¸ ù µ�µ�× Î ß ÿ ¿S� Ê ¶}µ�Í�¶ ¾ Ä ó ·Þ
» ¶ ¾ ¶ � ó µ�¸
ÍÅ� ¶}· ½ º Æ
Å � ü"î
å4û Î Û º ¸ À åeÐ�Ð�û Ñ· å<þ º�� Ñ[Ê�Ñý� º ¼}¼ º ��Î³Å º ¶ ¼ Ëµ�¸
×�· Ó É º �Ï· ½}½ º ·¡× Æ ¸�Í åeÐ�Ð �
Ñ· å$ü º�� Ñýâ�¾ Ä º ¼�Î ß ÿ ¿S� Ê ¶}µ�Í�¶ ¾ Ä ó · » ¶ ¾ ¶ � ó µ�¸
Í�� ¶}· ½ º Æ�Å Ç ü�î ö Î Û º ¸ À åeÐ�Ð�þ Ñ· å ö9º Ê�¾ ¶ ½ · Ó × º Ç ¾"½L¾ Û5¶}µ Æ�Å�Î ß Ñ ß ¾�¼ µ º ½�¾ × Ñ¡Î ÿ Æ ¶}µ Å º ¾ ¸ Ê®ÉN��¼ · Ó ¾ × â µ Æ ¶8¸ ¾ ×gß û ô åeÐ�Ð � ø Ñ· å Ä º�� Ñ[Ê�Ñ-� º ¼8¼ º ��Î í Ñ ñ ½�¾�Æ ¹�º Î�ù�ÉòÑ ù ¶ º�À ÃÒÍ º ¶ Î ßªµ ¼ Ä±· Ó ¿ ¾i�Úù º ¼8½ ñ ½�¾ ¸ ¹ ¾&½È½�É º�ó � ý� Æ ¸�· Ó ÉòÎ ·�¸ ½ º ¶}¸ º ¶�í ù ó í5ñ�
 �ªº ¶8· Ó É2½ � ý Û �5
 Ð � 
7õ�ö�ö Î Û º ¸ À åiÐ�Ð �
Ñ· å � º�þS
Qÿ�ß � Æ µ�¸ÚÍ�¶8µ Æ�ÅòÎ í ù ó íÈñ Î Û � ½ µ » º ¶�õ î�î�î Î
¼ · º É ºÉ2½}½�Å ² Ü�Üe� ÑDÉ µ�Ä º Ñ ÓÒº ¶}¸ Ñ Ó É Ü;��Ü;� ½ µ�ÄTµ Ü ´�´�´ Ü ¿ º ¼}Æ × ½�¼ Ü � Æ ¸ õ î�î�î î � Ü Ñ· åeÐ º¨í Ñ � º Í�¶}· º ½i¾ × Ñ(Î � º ¾�¼8Æ ¶ º Ä º ¸ ½ µ À ½�É º Ä ¾ � ·�Ä Æ Ä ¹ ¶}· À ½±½ ·¡Ä º ·¡¸ ½�É º ß ¾ × ��Å�¼ µ�ïÇ ù Ó ÉÐ¾ Ä » º ¶ Î ·�¸ ½ º ¶}¸ º ¶=í ù ó íÈñ�
 �ªº ¶}· Ó É/½ � ý Û �5
Q� Û 
 å$ü �3Î åeÐ�Ð Ä�Ñ·Dõ î º�� Ñ/ù5Ñ ÿ ¾ ¹ · º1º ½F¾ × Ñ¡Î ñ ½�¾"½ · ¼8½ · Ó ¾ ×ÐÄ º ½�É µ ¹ ¼ ·�¸ º�� Å º ¶}·�Ä º ¸ ½�¾ × Å�ÉN�3¼ · Ó ¼ÒÎ í�Ä ¼�½ º ¶ ¹ ¾ ÄåeÐ Ä å Ñ
·Dõ å º Û Ñ�¼ µ�¶ ½ ¸ º ¶ Î áß Ñ���Æ�Å�¾ ¸ áÓ · áÓ Î í�¸uí1×¡Í�µ�¶8· ½�É Ä ½ µ � ·¡¸ � Æ × ½ · ¹ ·¡Ä º ¸ ¼ ·¡µ�¸ ¾ × ÿ Ö º ¸ ½ ÇÈ· ¼ 
½ ¶8· »�Æ
½ ·�µ�¸ ¼�¾ ¸ ¹ ½�É º � º ½�É µ ¹ µ À ßªµ�¸ ½ ¶ ¾�¼�½ ÿ ¸ É�¾ ¸ ÓÒº Ä º ¸ ½<Î ��ËÆ ¸ Ó É º ¸rõ î�î�î Î ·¡¸¼ ËÆ ¶}Ã º Ö º ¶<Ëµ ��º ¸ ½ ×�· Ó É2½<Ñ·Dõ�õ=º�� Ñ ¿ Ñ ó?º µ Î�ù º�Ó É ¸�· Ó ¼ À µ�¶�� Æ Ó × º ¾ ¶ ¾ ¸ ¹ Ê�¾ ¶ ½ · Ó × º Ê�ÉN��¼ · Ó ¼ ÿ � Å º ¶8·�Ä º ¸ ½�¼�Î �ªº ¶8×�·¡¸åeÐ�Ð�þ Ñ
·Dõ û º Û Ñ ß Ñ í�×�×Y�"µ ÀÂº ¶ Î ñ Å�¾ ¶���ß É�¾ Ä » º ¶ ¼�Î ��ËÆ ¸ Ó É º ¸ åeÐ ö Ð Ñ·Dõ þ º�Û Ñ � ¾"½8½ · ¼�½ µ�¸
· Î ÿ Ñ�ì7¾ ¶}µ ÓÒÓ · Î � Ñ � Ñ � ¾�¼8¼�¾ · Î Û Ñ ��· Ó µ�× º ½}½ · Î ó Ñ�ù ¶ ¾�¼�¾&½}½ · Î Û Å º ¶ ¾&½ ·�µ�¸µ À�ó ·¡ÄT· ½ º�¹ ñ ½ ¶ º ¾ Ä º ¶ ùjÆ�» º ¼�Î � Æ Ó × º ¾ ¶ ì ¸ ¼�½ ¶ Æ Ä º ¸ ½�¼�¾ ¸ ¹ � º ½}É µ ¹ ¼ å ö þ ô åeÐ Ä Ð2ø Ñ·Dõ ü º â
Ñ Ç ÑBâ�¾ Ó � ¼ µ�¸ Î ßª× ¾�¼}¼ · Ó ¾ × ÿ × ºÒÓ ½ ¶8µ ¹ � ¸ ¾ ÄT· Ó ¼ÒÎ � º ´ ã�µ�¶�� åeÐ Ä ü Ñ·Dõ�ö9º â
Ñ$ù�Æ
½�¾�¼ÒÎ í ó¥º Ö º × å ù ¶8·�Í�Í º ¶ À ¶}µ�Ä ½}É ºªó ·¡ÄT· ½ ºÒ¹ ñ ½ ¶ º ¾ Ä º ¶ ùjÆ�» º ñ ��¼�½ º Ä Î ·�¸ ½ º ¶}¸ º ¶� å 
 �ªº ¶8· Ó É2½½� å 
 ì �5
 å � ü ô î Ä Ü åiÐ�Ð
å$ø Î í ¾ Ó É º ¸ åeÐ�Ð3å Ñ·Dõ Ä º ��Ñ ñ ½ º6� º ¸ ¼ÒÎ Å º ¶ ¼ Ëµ�¸�×�· Ó É º �Ú· ½8½ º ·�× Æ ¸�Íaõ î�î�î Ñ·Dõ � º â
Ñ ÿ ×�Ä ¼}É º Æ�¼ º ¶ Î Å º ¶ ¼ Ëµ�¸�×¡· Ó É º �Ú· ½}½ º ·�× Æ ¸�Í±õ î�î
å Ñ·Dõ Ð º�ñ Ñ � ¾ Ó � ¾ ×¡× Î � º ¾�¼8Æ ¶ º Ä º ¸ ½ µ À ½}É º ñ ½L¾�» ·�×�· ½[� ·¡¸ ½}É º ¿ º × ¾"½ · Ö º í�×�·¡Í�¸�Ä º ¸ ½�» º ½ ´ º�º ¸½�É º ñ3·�×¡· Ó µ�¸®�Ú· Ó ¶}µ Ö º ¶ ½ º�� Ç º ½ º�Ó ½ µ�¶ ¾ ¸ ¹ ½�É º ù ·�Ä º^ÿ � Å�¾ ¸ ¼ ·¡µ�¸{ß ÉÐ¾ Ä » º ¶5·�¸ ½�É ºó û ÿ � Å º ¶}·�Ä º ¸ ½È¾"½ ß ÿ ¿½� ¹ Æ ¶}·�¸
Í ½�É º åeÐ�Ð"þ ó ¾ ¶}Í º�ÿ × º�Ó ½ ¶}µ�¸ Ê µ ¼ · ½ ¶8µ�¸®ßªµ�×¡×�· ¹�º ¶¿ Æ ¸ Î � ¾ Í�· ¼8½ º ¶ ¾ ¶ » º · ½<Î�ùjÆ�¼ Ó ¾ ×�µ�µ ¼}¾ åiÐ�Ð2ü Ñ
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· û�î º¨í ÑB¼ ¶ ¾�Æ�¼ÒÎ ÇÈ· Å ×�µ�Ä ¾ ¶ » º · ½ÒÎ � ËÆ ¸ Ó É º ¸cõ î�î3å Ñ· û
å º'� Ñ � ·¡¸ ¹�º ¶ Î�Å º ¶ ¼ Ëµ�¸�×¡· Ó É º �Ú· ½}½ º ·�× Æ ¸�Íaõ î�î õ Ñ· û õ=º�ñ ÑB� µ�¶ Ö ¾"½ÒÎ � Ñ ¿ ¾�Æ�¼ Ó É º ¶ Î Å º ¶ ¼ Ëµ�¸�×¡· Ó É º �Ï· ½}½ º ·¡× Æ ¸�Í±õ î�î
å Ñ· û�û º�� Ñ ñ ½ ·�×�× º ¶ Î
Å º ¶ ¼ Ëµ�¸�×¡· Ó É º �Ú· ½}½ º ·�× Æ ¸�Í±õ î�î õ Ñ
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õ î Ñ î Ä3Ñ åeÐ Ä õ Û º » µ�¶ º ¸Ï·�¸�� ËÆ ¸ Ó É º ¸ ÑÙ ¾"½ º ¶ ² ÇÈ¶ Ñ í1× À ¶ ºÒ¹ ¼ µ�¶ ½ ¸ º ¶�ôÂí1× ½�Å�É ·¡×�µ�×¡µ�Í º ø Ñ� Æ
½8½ º ¶ ² Ç ¾ Í�Ä ¾ ¶ ¼ µ�¶ ½ ¸ º ¶�ôµ� º Æ�Å�É ·¡×�µ�×¡µ�Í�·�¸ ø Ñÿ ·�¸ º ñ Ó É ´ º ¼8½ º ¶ ² ÇÈ¶ Ñ Ä º�¹ Ñ í1¶8· ¾ ¸ º ¼ µ�¶ ½ ¸ º ¶ ÑåeÐ Ä Ð » · ¼ åeÐ � û Û¶ Æ ¸ ¹ ¼ Ó É/Æ × º ·�¸�� ËÆ ¸ Ó É º ¸ ÑåeÐ � û » · ¼ åeÐ�Ð õ ��Æ Ä ¾ ¸�· ¼8½ · ¼ Ó É º ¼½¼¾ ¶}× ¼ Í � Ä±¸ ¾�¼ · Æ Ä ·¡¸��ËÆ ¸ Ó É º ¸ ÑåeÐ�Ð õ í1×¡×�Í º Ä º ·�¸ º � µ Ó É
¼ Ó É/Æ ×�¶ º · ÀÂº Ä±· ½ ¹�º ¶½��µ ½ º Î¡ÎD¼ º É ¶�Í Æ
½ ô å Î î2øQÝ ÑåeÐ�Ð õ í Æ À ¸ ¾�É Ä º ·¡¸ ¹ · º��ªº Í ¾�»
½ º ¸ À Ëµ�¶ ¹�º ¶ Æ ¸�Í ¹�º ¼ �Ð¶ º · ¼�½L¾�¾"½}¼ � ¾i� º ¶}¸ ÑåeÐ�Ð õ » · ¼ åeÐ�Ð�û Û¶ Æ ¸ ¹ ´ º É ¶ ¹ · º ¸ ¼�½È» º · ¹�º ¶ � Æ ¸ ¹�º ¼ × Æ À ½ ´ ¾ ��º ·�¸d¿�µ ½�ÉÏÆ ¸ ¹ó?º ¸�Í�Í�¶}· º ¼ÒÑåeÐ�Ð�û » · ¼ åeÐ�Ð � ñ ½�Æ ¹ · Æ Ä ¹�º ¶ Ê®ÉN�3¼ ·Y� ¾ ¸ ¹�º ¶ ó Æ ¹ ´�·�Í9
Q� ¾ � ·�Ä±·�×¡· ¾ ¸ ¼ 
 ý ¸�· Ö º ¶ ¼ · ½ Ë¾"½��ËÆ ¸ Ó É º ¸ ÑåeÐ�Ð ö í Æ À ¸ ¾�É Ä º ·¡¸ ¹ · º ñ ½}Æ ¹ · º ¸ ¼�½ · À ½}Æ ¸�Í ¹�º ¼ ¹�º Æ
½�¼ Ó É º ¸ÚÙ�µ�×Y� º ¼ÒÑâ�Æ ×�· » · ¼ ñ º Å
½ º Ä » º ¶ åeÐ�Ð ö ñ3µ�Ä±Ä º ¶ ¼�½�Æ ¹�º ¸ ½1¾ Äªß ÿ ¿S� » º ·�Ä ó û 
 ÿ � Å º ¶}·¡Ä º ¸ ½ÒÑåeÐ�Ð Ä�» · ¼ åeÐ�Ð � ÇÈ· Å ×¡µ�Ä ¾ ¶ » º · ½ Ã Æ Ä ù�É º Ä ¾dÎ¡Î[Ê ¶}µ ½ µ�¸�· Æ Ä Ö º ¶}¸�· Ó É2½�Æ ¸�Í±·�¸ þ ´�� Ý» º ·�Äªßª¶ ��¼8½L¾ ×Þ
 � ¾ ¶}¶ º ×Þ
 ÿ � Å º ¶8·�Ä º ¸ ½�Æ ¸ ½ º ¶ ¹�º ¶ �ªº ½ ¶ º Æ�Æ ¸
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