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¾ Å ®T¢¤± Ü ¸ÙÚ«Ú­¸ à�·¸ ®L·¸ ³ Å ª¬¨­¢¤®i¯ ¸ Ø�¢ Ú­Ú ¨­§©¨­¢¤®T® ¸ ±T³©§L¯ ¸ ¥ Å ³©ª¬¨­ØÙ± Ú­¸ §�ä8ª ¸ÙÚ ë ± ¸ÇÚ«¸ Ïù³ Å ®T¯�¡h¢ Ú«Ú ¨«§¬¨­¢j®T® ¸ ±C³¯ ¸ U Å ¯T³¬¢¤®C§ ð ¾wUG¡ ø ä Å ¥B¢¤±T³G¢ ã ï ¸ ØíªÛ¨ î ¯ Þì¸ ÍC¥ Ú ¢¤³ ¸ ³ Ú«¸ ¯T¢¤£ Å ¨­® ¸ ¯ ¸ §&·¸ ® ¸ ³¬à¤¨ ¸ § Å ± á ¯ ¸�Ú êÅ ¯T± d ì�í »¡ ¸ ª¬ª ¸ ·¸ Ø Ð ¸ÙÚ­Ú«¸ ¯ Þ ·¸ ® ¸ ³¬àj¨ ¸ Ø�¢¤³¬³ ¸ §©¥a¢¤®C¯ ¸ ® ¸ ú ¸ ª êÅ Ú Å Ú ¨«£�¨üª ¸ Å ± á ¯ ¸�Ú êÅ ¯ ¸�Ú Å ë ± ¸ÙÚ«Ú­¸ÆÚ­¸ º:¢8¯ ê¸ÙÚ­¸ Éeª Å ® á¯ Å ³¬¯=® Þì¸ §©ª�¥ Ú ±T§4³ ¸ ®T¢¤³©£ Å Ú ¨­§ Åjã Ú«¸ »�ÏÇ³ �Å Ø ¸ êÅ Ú Å à¤³ Å ®C¯ ¸ ·¸ ® ¸ ³¬àj¨ ¸ ¯C¨­§¬¥B¢¤®T¨ ã Ú­¸ ¯ Å ®C§ Ú­¸ Ø ¸ ®¹ªÛ³ ¸ ¯ ¸£ Å §©§ ¸�ð � � d ì�í ø Å ¨«®T§¬¨ ë ± ¸iÚ Å ª¬³ ê¸ § Ð Å ±Cª ¸iÚ ±T£¦¨­®T¢¤§©¨«ª8·¸&ð �W��egf ü �ÝÇ ¸ih Ç/È©ø ä Ú­¸ ¾wUG¡ ¥B¢¤§¬§ ê¸ ¯ ¸ ±T®¨­£¦¥a¢¤³gª Å ®¹ªÇ¥B¢jª ¸ ®¹ªÛ¨ ¸ÙÚ ¯ ¸ ¯L·¸ ØÙ¢¤± Ü ¸ ³gª ¸°ë ±T¨"§ Þ ·¸ ª ¸ ®C¯�¯ ¸ §�£ ¸ §¬±C³ ¸ §ù¯ ¸ ¥T³e·¸ ØÙ¨«§¬¨«¢¤®�¯ ¸ §�¥ Å ³ Å £ ê¸ ªÛ³ ¸ §Ú Å ¨«§¬§e·¸ § Ú ¨ ã ³ ¸ §S¥ Å ³ Ú­¸ º:¢e¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³©¯ ð £ Å §©§ ¸ ¯C± ë ± Å ³�4°ªÛ¢¤¥ ø ï©±T§ ë ± Þ êÅ Ú Å ³ ¸ Ø Ð ¸ ³¬Ø Ð ¸ ¯ ¸ ®C¢¤± áÜ ¸ÙÚ«Ú­¸ §Æ¥ Å ³©ª¬¨­ØÙ± Ú­¸ §�»¾ Å ªÛ³ ê¸ § Ð Å ±Cª ¸PÚ ±T£¦¨­®T¢¤§©¨«ª8·¸ ¯T±:¾wUG¡�ä`®L·¸ Ø ¸ §©§ Å ¨«³ ¸ ¥a¢¤±C³I£ ¸ §¬±T³ ¸ ³ Ú­¸ §Æ¥C³¬¢eØ ¸ §©§¬±T§ êÅ ªÛ³ ê¸ § î Å ¨ ã Ú«¸§ ¸ ØíªÛ¨«¢¤® ¸ &¦Ø Å Ø ¸ ¯ ¸ ¥T³¬¢e¯T±TØíªÛ¨­¢j® ä Å Ø ¸ ¥ ¸ ®C¯ Å ®¹ª Ú�Þ ¨­®TØ�¢¤® Ü ·¸ ®T¨ ¸ ®¹ª°¯ ¸ à�·¸ ®L·¸ ³ ¸ ³°±T® ¸ ª¬³ ê¸ §°à¤³ Å ®T¯ ¸ë ± Å ®¹ªÛ¨«ª8·¸ ¯ ¸ ¯C¢¤®T®L·¸�¸ § ë ± Þ ¨ Ú�î Å ±Cª ¸ ®T§¬±C¨«ª ¸ �¸ ªÛ³ ¸°¸ ®=£ ¸ §©±T³ ¸ ¯ ¸ ªÛ³ Å ¨«ª ¸ ³�»�¾ ¸ §{ØÙ¢ Ú«Ú Åjã ¢¤³ Å ªÛ¨«¢¤®T§ù¯ ¸¥ Ð ´8§©¨­Ø�¨ ¸ ®C§ ë ±T¨"Ø�¢¤®T§©ª¬³¬±T¨«§ ¸ ®5ª Ú­¸ §Ç¯L·¸ ª ¸ Øíª ¸ ±C³¬§ ë ±C¨ § ¸ ³©¢¤®¹ªP¨«®T§©ª Å Ú­Ú ·¸ § Å ±T¥T³ ê¸ §ù¯T±�¾wU�¡�ä}¢¤®¹ªP¯C¢¤®TØ¯ �±&¯L·¸ Ü ¸ÙÚ ¢¤¥T¥ ¸ ³ÙäBª ¸ §©ª ¸ ³ ¸ ª�£ ¸ ª¬ª¬³ ¸4¸ ®&¥T³©¢8¯T±CØ�ªÛ¨«¢¤®ÿ±C® ¸ ¥ Ú Å ª ¸íî ¢¤³¬£ ¸PÚ ¢¤à¤¨«ØÙ¨ ¸�Ú­Ú«¸ ØÙ¢¤£¦¥ Å ª¬¨ ã Ú«¸ Å�Ü ¸ ØÚ­¸ Ü ¢ Ú ±T£ ¸ ¯ ¸ ¯C¢¤®T®L·¸�¸ § Å ª¬ª ¸ ®T¯C± »r¡ ¸ ¥ Å §©§ Å à ¸ êÅ ÚtÞ ·¸ Ø Ð ¸ÙÚ«Ú­¸G¸ §©ªS±T®iª¬¢¤±T³o¯ ¸Gî ¢j³¬Ø ¸Ç¸ ®þ§¬¢¤¨täC¥T±T¨«§ ë ± ¸¥ Ú ±T§©¨ ¸ ±T³¬§G¢j³¬¯T³ ¸ §Ç¯ ¸ àj³ Å ®T¯ ¸ ±T³G§e·¸ ¥ Å ³ ¸ ®¹ª Ú«¸ ¥a¢j¨­®¹ªG¯ ¸Pî ¢¤®TØ�ª¬¨­¢¤®C® ¸ £ ¸ ®¹ªG¯ ¸ Ø ¸ ª ¸ ® Ü ¨­³¬¢j®T® ¸ £ ¸ ®¹ªÚ ¢¤à¤¨«ØÙ¨ ¸ÙÚ ¯ ¸ Ø ¸ÙÚ ±T¨}¯ ¸ § ¸ ÍC¥L·¸ ³¬¨ ¸ ®TØ ¸ §Æ¥ Å §©§e·¸Ù¸ §�¢¤±þ¥T³e·¸ § ¸ ®¹ª ¸ §Ù»¾ ¸ ¯h·¸ ª ¸ Ø�ª ¸ ±T³�¼"ÁS¾�¼GÉ ¸ §gª ÚtÞ ±T® ¸ ¯ ¸ § ë ± Å ª¬³ ¸h¸ Í8¥h·¸ ³©¨ ¸ ®CØ ¸ § ë ±T¨ î ¢¤®TØíªÛ¨«¢¤®T® ¸ ³ ÅÆÅ ±T¥T³ ê¸ §�¯T±{¾VU�¡�»¾ ¸ §�¥ ¸ ³ î ¢¤³¬£ Å ®TØ ¸ § Å ª¬ª ¸ ®T¯T± ¸ §�¯ ¸ Ø ¸ ¯L·¸ ª ¸ Øíª ¸ ±T³�¯ ¸ Ü ³ Å ¨ ¸ ®¹ª�¥ ¸ ³©£ ¸ ª¬ªÛ³ ¸ ±T® ¸ ®C³ ¸ àj¨­§©ª¬³ ¸ £ ¸ ®5ª Ú­¸ ¥ Ú ±T§�`¯ ê¸ÙÚ«¸ ¥B¢¤§¬§©¨ ã Ú«¸ ¯ ¸ §?ØÙ¢ Ú«Ú ¨«§¬¨­¢j®T§Ç¯ ¸ ¥T³©¢jªÛ¢j®T§ Å ´ Å ®¹ª Ú ¨ ¸ ±�¯ Å ®C§ Ú�Þ Å ØÙØB·¸ÙÚ ·¸ ³ Å ª ¸ ±C³Ù»�¾ Å �`¯L·¸ÙÚ ¨«ª8·¸ ¯ ¸ Ú Å³ ¸ ¥C³¬¢e¯T±TØ�ª¬¨­¢¤®�¯ ¸ §�ØÙ¢ Ú«Ú ¨­§©¨­¢¤®C§�¯L·¸ ¥ ¸ ®T¯�¯ ¸ÆÚ Å ë ± Å Ú ¨üª8·¸o¸ ª1�`® ¸ §¬§ ¸ ¯ ¸ §�£ ¸ §©±T³ ¸ §Ùä¹£ Å ¨­§P·¸ à Å Ú«¸ £ ¸ ®¹ª�¯ ¸Ú�Þ ·¸ ª Å Ú ¢¤®T® Å à ¸ ¥T³e·¸ ØÙ¨­§]¯ ¸ §�¯h·¸ ª ¸ Ø�ª ¸ ±T³©§Ù»}¾ ¸ ª¬³ ÅÝÜ�Å ¨ Ú ¥T³e·¸ § ¸ ®¹ª8·¸ ¯ Å ®T§�Ø ¸ £ý·¸ £�¢j¨­³ ¸ § Þ ¨«®T§¬Ø�³¬¨«ª�¯ Å ®T§]Ø ¸ØÙ¢¤®¹ª ¸ Íeª ¸ µ5¨ Ú ¥B¢¤³©ª ¸ ¯ Þ ±T® ¸ ¥ Å ³©ªh§¬±T³ Ú­¸ ¯L·¸ Ü ¸ÙÚ ¢¤¥T¥ ¸ £ ¸ ®¹ªI¯ Þ ¢¤±Cª¬¨ Ú § Ú ¢¤à¤¨­Ø�¨ ¸�Ú §"¥ ¸ ³¬£ ¸ ª©ª Å ®¹ª Ú�Þ Å ® Å Ú ´8§ ¸¯ ¸ §Æ¯T¢¤®T®L·¸Ù¸ §Æ³ ¸ ØÙ± ¸ ¨ Ú«Ú ¨ ¸ § ¸ ªÆ¯ Þ Å ±Cª¬³ ¸ ¥ Å ³gªS§¬±T³ ÚtÞ ·¸ ª Å Ú ¢¤®T® Å à ¸ ¯ ¸ùÚ�Þ ·¸ Ø Ð ¸�Ú­Ú«¸Ç¸ ®\·¸ ® ¸ ³¬à¤¨ ¸ ¯ ¸ §�ï ¸ ª¬§Ù»¾ ¸ §}¯ ¸ ±8Íù¥C³ ¸ £¦¨ ¸ ³¬§ Ø Ð Å ¥T¨«ª¬³ ¸ §�¨«®¹ªÛ³¬¢e¯T±T¨«³¬¢¤®¹ª Ú­¸ Ø Å ¯T³ ¸ ª Ð ·¸ ¢j³¬¨ ë ± ¸"¸ ª Ú­¸ ¯C¨­§¬¥B¢¤§©¨«ªÛ¨ î5¸ Í8¥L·¸ ³¬¨­£ ¸ ®¹ª Å Ú¯T±=¯L·¸ ª ¸ Øíª ¸ ±C³?¼"ÁS¾�¼GÉa»�¾ ¸ º:¢8¯ ê¸ÙÚ­¸ Éeª Å ®C¯ Å ³¬¯�§ ¸ ³ Å ¥T³e·¸ § ¸ ®5ª8·¸ ¯ Å ®T§4±T®=¥T³ ¸ £�¨ ¸ ³ùª ¸ £�¥T§�»"¡ ¸ ØÙ¨¥ ¸ ³¬£ ¸ ª¬ª¬³ Å ¯ Þì¸ Í8ª¬³ Å ¨«³ ¸�Ú­¸ §P¥T³¬¨«®TØÙ¨«¥ Å ±8Íy¢ ã ï ¸ Ø�ª¬¨ î §P¯ ¸ ¥ Ð ´e§¬¨ ë ± ¸ ¯T±=¾wUG¡�ä�³e·¸ ¥B¢¤®T¯C³ ¸ Å ±eÍ ë ± ¸ § áªÛ¨­¢j®T§ ¸ ®TØÙ¢j³ ¸ ¢j± Ü ¸ ³©ª ¸ §{¥B¢¤§e·¸�¸ §{¥ Å ³ Ú«¸ º:¢e¯ ê¸�Ú­¸ Éeª Å ®C¯ Å ³¬¯Mä ¸ ª4¯ Þß¸ ®�¯h·¸ ¯T±C¨­³ ¸�Ú­¸ §P¥ ¸ ³ î ¢¤³¬£ Å ®TØ ¸ §®h·¸ Ø ¸ §¬§ Å ¨­³ ¸ § Å �`®P¯ ¸hÚ­¸ § Å ª¬ª ¸ ¨­®C¯T³ ¸ » È ® ¸ Å ª¬ª ¸ ®¹ªÛ¨«¢¤®�ª¬¢¤±Cª ¸ ¥ Å ³©ªÛ¨«ØÙ± Ú ¨ ê¸ ³ ¸ § ¸ ³ Å ¯T¢¤®T®L·¸�¸ Å ± ë ± Å ³�4GªÛ¢¤¥¯T¢¤®¹ª Ú Å Ø�¢¤®T® Å ¨­§¬§ Å ®TØ ¸ ¥T³e·¸ ØÙ¨­§ ¸I¸ §gª"±T® ¸ ¥B¢¤³©ª ¸ ¯ Þß¸ ®¹ªÛ³e·¸Ù¸ Ü ¸ ³¬§�¯ Þ ·¸ Ü ¸ ®¹ªÛ± ¸�Ú §{·¸ Ø Å ³©ª¬§ Å ±8Í{¥T³e·¸ ¯T¨­ØíªÛ¨­¢j®T§
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¯T±¦º:¢e¯ ê¸ÙÚ«¸ Éeª Å ®T¯ Å ³©¯ »�Ê�®o�`® Ú­¸ Ïù³ Å ®T¯�¡h¢ Ú­Ú ¨«§¬¨«¢¤®T® ¸ ±T³�¯ ¸ U Å ¯T³¬¢¤®C§�§ ¸ ³ Å ¥T³e·¸ § ¸ ®¹ª8·¸ ¥T±C¨­§�±C® ¸ ¯ ¸ § áØÙ³¬¨«¥CªÛ¨«¢¤® ¯ ¸ §o¯T¨üúÆ·¸ ³ ¸ ®5ª¬§°·¸ÙÚ ·¸ £ ¸ ®¹ªÛ§LØÙ¢¤®T§©¨«ª¬±Cª Å ®¹ª Ú­¸ ¯L·¸ ª ¸ Ø�ª ¸ ±T³I¼"ÁS¾}¼ÇÉ § ¸ ³ Å ¯T¢¤®T®L·¸Ù¸ äC£ ¸ ª¬ª Å ®5ª ¸ ®Ú ±T£¦¨ ê¸ ³ ¸GÚ Å �`à¤±T³ ¸ ¯ ¸ £ý·¸ ³©¨«ª ¸ ·¸ Ü ¢ ë ±L·¸Ù¸ Å ±þØ Ð Å ¥T¨üªÛ³ ¸ ¥C³e·¸ ØB·¸ ¯ Å ®5ªÙ»¾ ¸ ª¬³¬¢¤¨«§¬¨ ê¸ £ ¸ Ø Ð Å ¥T¨üªÛ³ ¸I¸ §©ª�Ø�¢¤®T§ Å ØÙ³e·¸ êÅ Ú Å ¥ Ú Å ª ¸íî ¢¤³¬£ ¸hÚ ¢¤à¤¨­Ø�¨ ¸�Ú­Ú­¸"¸ ®�Ø Ð Å ³¬à ¸ ¯ ¸IÚ Å §©¨­£{± Ú Å ªÛ¨«¢¤® ä¯ ¸?Ú Å ³ ¸ Ø�¢¤®T§©ª¬³¬±TØíªÛ¨«¢¤® ¸ ªÇ¯ ¸?ÚtÞ Å ® Å Ú ´e§ ¸ ¯ ¸ §Ç¯C¢¤®T®L·¸�¸ §Ù»�¾ ¸ §Ç¢¤±CªÛ¨ Ú §Æ¯L·¸ Ü ¸ÙÚ ¢¤¥T¥L·¸ §�¯ Å ®T§ Ú­¸ Ø Å ¯T³ ¸ ¯ ¸Ø ¸ £ý·¸ £�¢j¨­³ ¸�¸ ªÆ£�¨«§ êÅ ¯T¨­§©¥a¢¤§©¨«ª¬¨­¢¤®°¯ ¸�ÚtÞì¸ ®T§ ¸ £ ã Ú«¸ ¯ ¸�Ú Å ØÙ¢ Ú«Ú Åjã ¢¤³ Å ªÛ¨«¢¤® § ¸ ³¬¢j®5ªÆ¥T³e·¸ § ¸ ®¹ª8·¸ §Ù»Ê"®��`® Ú«¸ ë ± Å ª¬³¬¨ ê¸ £ ¸ Ø Ð Å ¥C¨«ªÛ³ ¸°¸ §gª�¯L·¸ ¯C¨í·¸ êÅ ÚtÞ ·¸ ª Å Ú ¢¤®T® Å à ¸ ¯ ¸°Ú�Þ ·¸ Ø Ð ¸�Ú­Ú«¸ ¸ ®�·¸ ® ¸ ³©à¤¨ ¸ ¯ ¸ §]ï ¸ ªÛ§¯ Å ®T§Ç¼"ÁS¾}¼ÇÉB» À Ú § Þ ¨«®5ª8·¸ ³ ¸ §¬§ ¸ ¯ Å ®T§Ç±T®/¥C³ ¸ £¦¨ ¸ ³]ª ¸ £¦¥T§ êÅ Ú�Þ ·¸ ª Å Ú ¢j®T® Å à ¸�ñóò�õíñóö�÷ ¯ ¸ §Lï ¸ ªÛ§ Ú ·¸ à ¸ ³¬§¸ ®=±Cª¬¨ Ú ¨«§ Å ®¹ª�¯ ¸ §4¥T³©¢8Ø ¸ §¬§©±T§?¯ ¸ ¥ Ð ´8§©¨ ë ± ¸ » ¶ ±T¨­§P±T® ¸ ·¸ ªÛ±T¯ ¸ ¯ ¸�î Å ¨«§ Åjã ¨ Ú ¨üª8·¸ ¯ ¸°Ú�Þß¸ ÍeªÛ³ Å Ø�ª¬¨­¢¤®y¯ ¸Ú�Þ ·¸ Ø Ð ¸�Ú­Ú­¸�¸ ®�·¸ ® ¸ ³©à¤¨ ¸ ¯ ¸ § ï ¸ ª¬§�¯ ¸õ�ù¸ ® Å ¥T¥ Ú ¨ ë ± Å ®5ª Ú Å £ý·¸ ª Ð ¢e¯ ¸ ¥T³e·¸ § ¸ ®5ª8·¸Ù¸ ¥B¢¤±T³ Ú­¸ §�ï ¸ ª¬§ Ú ·¸ à ¸ ³¬§§ ¸ ³ Å ¸ Í8¥a¢¤§e·¸Ù¸ »
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¡ ¸ Ø Ð Å ¥T¨«ª¬³ ¸I¸ §©ª"¯L·¸ ¯T¨í·¸ êÅ Ú Å ¯ ¸ §¬ØÙ³©¨­¥Cª¬¨­¢¤®4¯T±�Ø Å ¯T³ ¸ ª Ð ·¸ ¢¤³©¨ ë ± ¸ §¬±C³ Ú­¸�ë ± ¸ÙÚ ³ ¸ ¥B¢¤§ ¸IÚ«¸ Ø Ð Å £¦¥�¯ ¸Ú Å ¥ Ð ´e§©¨ ë ± ¸{ë ±T¨�§ ¸ Ø�¢¤®T§ Å ØÙ³ ¸ êÅ Ú�Þ ·¸ ª¬±T¯ ¸ ¯ ¸ §GØ�¢¤®T§gªÛ¨«ª¬± Å ®¹ªÛ§ î ¢¤®T¯ Å £ ¸ ®5ª Å ±8Í:¯ ¸PÚ Å £ Å ª¬¨ ê¸ ³ ¸ Å ¨­®T§©¨ë ± ¸ ¯ ¸ § Ú ¢¤¨«§ Ú Å ³e·¸ à¤¨­§©§ Å ®¹ª�µ Ú Å ¥ Ð ´e§©¨ ë ± ¸ ¯ ¸ §S¥ Å ³gªÛ¨«ØÙ± Ú«¸ §Ù»ËÆ¢¤±T§}¯T¢¤®C® ¸ ³©¢¤®T§�±T® ã ³ ¸íî Ð ¨­§©ª¬¢¤³¬¨ ë ± ¸ ¯ ¸ §�¯C¨«úÆ·¸ ³ ¸ ®¹ª ¸ §G·¸ ª Å ¥ ¸ § ð ª Ð ·¸ ¢¤³¬¨ ë ± ¸ § ¸ ª ¸ Í8¥h·¸ ³©¨­£ ¸ ®¹ª Å Ú«¸ § øÅ ´ Å ®¹ª4¯C¢¤®T®L·¸ ® Å ¨«§¬§ Å ®TØ ¸ Å ±yº:¢e¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³©¯ »}Ë]¢j±T§ Åjã ¢j³¬¯ ¸ ³¬¢¤®T§ ¸ ®T§¬±T¨üª ¸�Ú Å ¥C³¬¢ ã Ú ·¸ £ Å ªÛ¨ ë ± ¸¯ ¸ § £ ¸ §¬±T³ ¸ §�¯ ¸ ¥T³e·¸ ØÙ¨«§¬¨«¢¤®?¯ Å ®T§ Ú«¸ Ø Å ¯T³ ¸ ¯T±�º:¢8¯ ê¸ÙÚ­¸ É5ª Å ®T¯ Å ³¬¯¦¥a¢j±T³"ØÙ¢¤®CØ Ú ±C³ ¸ §¬±C³ Ú Å ¥ Ð ´e§¬¨ ë ± ¸¯T± ë ± Å ³54i=zyD{ ÅÝÜ ¸ Øjä ¸ ®�ª¬¢¤¨ Ú«¸ ¯ ¸Çî ¢¤®T¯ ä Ú Å Ë]¢¤± Ü ¸ÙÚ«Ú­¸ ¶"Ð ´e§¬¨ ë ± ¸ »
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¼ Ú�Þ Ð ¸ ±T³ ¸ Å ØíªÛ± ¸�Ú­Ú­¸ ä¤®T¢jª¬³ ¸ ØÙ¢j®T® Å ¨«§¬§ Å ®TØ ¸ ¯ ¸ÆÚ Å £ Å ªÛ¨ ê¸ ³ ¸o¸ ªh¯ ¸ § ¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®T§"³e·¸ à¤¨­§©§ Å ®¹ª Ø ¸�Ú­Ú­¸ áØÙ¨ êÅ ÚtÞ ·¸ Ø Ð ¸ÙÚ«Ú­¸ ¯ ¸°Ú�Þ ¨­®��T®T¨­£ ¸ ®¹ª{¥ ¸ ª¬¨«ªÙä ¸ §©ª�¯L·¸ ØÙ³¬¨üª ¸ ¥ Å ³{±T®=£¦¢8¯ ê¸ÙÚ­¸ Å ¥T¥ ¸ÙÚ ·¸ º:¢e¯ ê¸ÙÚ«¸ Éeª Å ®T¯ Å ³©¯ »À Ú]¸ §©ª Ú Å §g´e®5ª Ð ê¸ § ¸ ¯ ¸ §�ª Ð ·¸ ¢¤³¬¨ ¸ §¦¯h·¸ Ü ¸ÙÚ ¢j¥T¥L·¸Ù¸ §i¥a¢j±T³�¯L·¸ ØÙ³©¨­³ ¸:Ú«¸ §¦¥ Å ³©ª¬¨­Ø�± Ú­¸ § î ¢¤®C¯ Å £ ¸ ®¹ª Å Ú«¸ §�µÚ­¸ §Ç¥ Å ³©ª¬¨­ØÙ± Ú­¸ § î ¢j³¬£ Å ®¹ª Ú Å £ Å ª¬¨ ê¸ ³ ¸{¸ ª�Ø ¸ÙÚ­Ú«¸ § Ü ·¸ Ð ¨­Ø�± Ú Å ®¹ª Ú«¸ §Ç¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤®T§�»�¡ ¸ £�¢e¯ ê¸ÙÚ«¸ ³ ¸ ¥B¢¤§ ¸§¬±T³o¯ ¸ ±8Í ¥T¨ Ú ¨ ¸ ³¬§Sµ Ú Å ª Ð ·¸ ¢¤³©¨ ¸ ·¸ÙÚ«¸ Ø�ª¬³¬¢ î Å ¨ ã Ú«¸Æ¸ ª Ú Å Ø Ð ³©¢¤£�¢e¯C´e® Å £¦¨ ë ± ¸Æë ± Å ®¹ªÛ¨ ë ± ¸ »C¾ Þ ¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤®à¤³ ÅÝÜ ¨«ª Å ªÛ¨«¢¤®T® ¸�Ú­Ú­¸ ® Þß¸ §©ª ¸ ® ¸ ú ¸ ªP¥ Å §ù¥T³©¨­§ ¸¦¸ ®yØ�¢¤£¦¥Cª ¸ ¯ Å ®C§ Ú Å ¯ ¸ §©ØÙ³¬¨«¥CªÛ¨«¢¤®�¯ ¸�Ú Å ® Å ª¬±T³ ¸�ë ± ¸¯T¢¤®T® ¸ Ú­¸ º:¢8¯ ê¸ÙÚ­¸ Éeª Å ®T¯ Å ³©¯ »�¿ Å ®T§PØ ¸ £¦¢8¯ ê¸�Ú­¸ ã`Å §e·¸ §¬±C³ Ú Å ª Ð ·¸ ¢¤³¬¨ ¸�ë ± Å ®5ª¬¨ ë ± ¸ ¯ ¸ §4Ø Ð Å £�¥C§ÙäØ Ð Å ë ± ¸ ¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®:¯h·¸ ³©¨ Ü ¸ ¯ Þ ±T® ¸ ¨«® ÜjÅ ³¬¨ Å ®TØ ¸ ¯ ¸ ï Å ±Tà ¸PÚ ¢eØ Å Ú«¸õÈ ¯T±&¾ Å àj³ Å ®Tàj¨ ¸ ® Ú Å ¯L·¸ Ø�³¬¨ ÜjÅ ®5ªÙ»¾ ¸ §o£ý·¸ ¯T¨ Å ª ¸ ±T³¬§ ¯ ¸ §h¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®T§L§©¢¤®¹ª Ú­¸ §hà�·¸ ®L·¸ ³ Å ª ¸ ±T³¬§h¯ ¸ §oàj³¬¢¤±T¥ ¸ §L¯ ¸ §g´e£ý·¸ ªÛ³¬¨ ¸ µeØ ¸ §©¢¤®¹ª Ú«¸ §ã ¢¤§©¢¤®T§S¯ ¸ ï Å ±Tà ¸ äT¯ ¸ §©¥T¨­® ¸ ®¹ª¬¨ ¸ ³�»r¾ ¸ §SØÙ¢¤®C§©ªÛ¨üªÛ± Å ®5ª¬§S¯ ¸ùÚ Å £ Å ªÛ¨ ê¸ ³ ¸ §¬¢¤®¹ª Å ¥T¥ ¸ÙÚ ·¸ § î ¸ ³©£�¨«¢¤®T§�äT¯ ¸§¬¥T¨«®:¯ ¸ £�¨ áÂ¸ ®5ª¬¨ ¸ ³Ù»¾ ¸ §©±TØÙØ ê¸ §�¯T± º:¢e¯ ê¸ÙÚ«¸ Éeª Å ®T¯ Å ³©¯=³ ¸ ¥a¢¤§ ¸ §¬±T³4¯ ¸ §?¥T³e·¸ ¯T¨«Ø�ª¬¨­¢¤®T§4ØÙ¢¤®��T³¬£ý·¸Ù¸ §?¥ Å ³{±T® ¸ Ú Å ³©à ¸à Å £¦£ ¸ ¯ ¸ ª ¸ §©ª¬§ ¸ Í8¥L·¸ ³¬¨­£ ¸ ®¹ª Å ±8Í Á �ÄÃ » ¾ ¸ § ¸ Í8¥L·¸ ³©¨ ¸ ®TØ ¸ §�¯ ¸ ¥ Ð ´e§¬¨ ë ± ¸ ¯ ¸ §Ç¥ Å ³gªÛ¨­Ø�± Ú­¸ §�¢¤®¹ª Å ¨­®T§©¨¥a¢¤±C³ ã ±Cª¬§"¯ ¸ Ø�¢¤®¹ªÛ¨­®5± ¸ ³ êÅ]Ü ·¸ ³©¨â� ¸ ³ Ú�Þß¸ Í Å ØíªÛ¨üªÛ±T¯ ¸ ¯ ¸ §�¥T³e·¸ ¯T¨­ØíªÛ¨­¢j®T§�¯T±¦º�¢8¯ ê¸�Ú­¸ Éeª Å ®C¯ Å ³¬¯MäjØÙ¢j£�£ ¸Ú�Þß¸ Í8¨­§gª ¸ ®CØ ¸ ¯T± ã ¢¤§¬¢¤®?¯ ¸ U]¨­àjà¤§Ùä�¯ ¸ § Þ Å §©§¬±T³ ¸ ³�¯ ¸ § Å Ø�¢ Ð ·¸ ³ ¸ ®CØ ¸S¸ ª"¯ ¸ ³ ¸ Ø Ð ¸ ³¬Ø Ð ¸ ³ ¯ ¸ §"§©¨­à¤® Å ªÛ±T³ ¸ §®T¢¤® á ¥T³e·¸ ¯T¨«ª ¸ §�¥ Å ³ Ú«¸ º:¢e¯ ê¸�Ú­¸ É5ª Å ®T¯ Å ³¬¯ »QI�¢�´¤¢¤®C§�ªÛ¢¤±8ª�¯ Þ Åjã ¢¤³¬¯ÿØÙ¢¤£¦£ ¸ ®¹ª Ú«¸ §�¥ Ð ´e§©¨­ØÙ¨ ¸ ®T§]§¬¢¤®¹ªÅ ³¬³©¨ Ü ·¸ § êÅ Ú�Þ ·¸ÙÚ Åjã ¢j³ Å ª¬¨­¢¤®�¯ Þ ±C®ÿ£¦¢8¯ ê¸�Ú­¸ Å ±T§¬§©¨}¥T³e·¸ ¯T¨­ØíªÛ¨ î »
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¼ ÚtÞ Ð ¸ ±T³ ¸ Å Ø�ª¬± ¸ÙÚ«Ú­¸ ä5ªÛ¢j±T§ Ú­¸ §o¥ Ð ·¸ ®T¢¤£ ê¸ ® ¸ §Æ¯ ¸ ¥ Ð ´8§©¨ ë ± ¸ §¬¢j®5ªS¨«®¹ª ¸ ³©¥T³e·¸ ª8·¸ §ÆØ�¢¤£¦£ ¸]Ú Å £ Å ®T¨ áî ¸ §©ª Å ªÛ¨«¢¤®4¯ ¸Lë ± Å ª¬³ ¸ ¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®T§ î ¢¤®T¯ Å £ ¸ ®¹ª Å Ú­¸ § µ Ú Å à¤³ ÅÝÜ ¨üª Å ª¬¨­¢¤®Mä Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤®�·¸�Ú­¸ Ø�ªÛ³©¢¤£ Å à¤®L·¸ áªÛ¨ ë ± ¸ ä ÚtÞ ¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤®�®5±TØ Ú ·¸ Å ¨«³ ¸�î Å ¨ ã Ú­¸�¸ ª Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®y®5±TØ Ú ·¸ Å ¨­³ ¸¦î ¢¤³©ª ¸ »�¾ ¸ º:¢e¯ ê¸�Ú­¸ É5ª Å ®T¯ Å ³¬¯¥ ¸ ³¬£ ¸ ªÇ¯ Þ ¨­®¹ª ¸ ³¬¥C³e·¸ ª ¸ ³ Ú«¸ §�ª¬³¬¢¤¨«§�¯ ¸ ³¬®T¨ ê¸ ³ ¸ §Ç¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤®T§ î ¢¤®T¯ Å £ ¸ ®¹ª Å Ú­¸ §�¯ Å ®C§G±T®�£ �¸ £ ¸ Ø Å ¯C³ ¸ª Ð ·¸ ¢¤³¬¨ ë ± ¸ »�¾ Þ ¨«®TØÙ¢j³¬¥B¢¤³ Å ª¬¨­¢¤®�¯ ¸þÚ Å à¤³ Å�Ü ¨üª Å ª¬¨­¢¤® êÅ Ú Å ¥ Ð ´8§©¨ ë ± ¸ ¯ ¸ §�¥ Å ³©ªÛ¨«ØÙ± Ú«¸ §?³ ¸ §©ª ¸þ¸ ® ¸ ú ¸ ª±T®�¥T³¬¢ ã Ú ê¸ £ ¸ ¯ ¸ ¥ Ð ´e§©¨ ë ± ¸ ª Ð ·¸ ¢¤³¬¨ ë ± ¸?ë ±C¨�® Þß¸ §©ª�¥ Å § ¸ ®TØ�¢¤³ ¸ ³e·¸ §¬¢ Ú ± »}¡ ¸ ® Þß¸ §gªùØ ¸ ¥ ¸ ®T¯ Å ®¹ªP¥ Å §±T®y¥C³¬¢ ã Ú ê¸ £ ¸ ®5±T£ý·¸ ³¬¨ ë ± ¸ ¥a¢¤±C³ Ú Å ¯ ¸ §©ØÙ³©¨­¥Cª¬¨­¢¤®/¯ ¸�Ú Å ¥ Ð ´e§©¨ ë ± ¸ ¯ ¸ §ù¥ Å ³gªÛ¨«ØÙ± Ú«¸ §Ç¯ Å ®C§ Ú«¸ Ø Å ¯C³ ¸¯T±cº�¢8¯ ê¸�Ú­¸ É5ª Å ®T¯ Å ³¬¯ »�Ê"® ¸ ú ¸ ªÙä Ú�Þ ¨­®¹ª ¸ ®T§¬¨üª8·¸ ¯ ¸iÚ Å à¤³ Å�Ü ¨üª Å ª¬¨­¢¤® Å ±8Í ·¸ ® ¸ ³¬àj¨ ¸ § Å ØÙØ ¸ §¬§©¨ ã Ú«¸ § ¸ ®¥ Ð ´8§©¨ ë ± ¸ ¯ ¸ §S¥ Å ³gªÛ¨«ØÙ± Ú«¸ § ¸ Í8¥L·¸ ³¬¨«£ ¸ ®5ª Å Ú­¸Ç¸ §©ª]®L·¸ à Ú ¨­à ¸ Åjã Ú«¸ »¾ ¸ º:¢e¯ ê¸ÙÚ«¸ Éeª Å ®T¯ Å ³¬¯ ¸ §©ªP±T® ¸ ª Ð ·¸ ¢¤³¬¨ ¸ ¯ ¸ Ø Ð Å £�¥ ë ± Å ®¹ªÛ¨ ë ± ¸ »�¿ Å ®T§ùØ ¸ Ø Å ¯T³ ¸ ª Ð ·¸ ¢j³¬¨ ë ± ¸ äØ Ð Å ë ± ¸ùî ¢¤³¬Ø ¸Gî ¢¤®T¯ Å £ ¸ ®¹ª Å Ú­¸Ç¸ §©ª Ú­¸ ³e·¸ §©± Ú ª Å ªS¯ ¸ùÚ�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤® ¸ ®¹ª¬³ ¸ùÚ­¸ §I¥ Å ³©ª¬¨­Ø�± Ú­¸ §I¯ ¸ £ Å ªÛ¨ ê¸ ³ ¸ äÚ­¸ § î ¸ ³©£�¨«¢¤®T§�ä ¸ ª Ú­¸ §Æ¥ Å ³gªÛ¨«ØÙ± Ú«¸ §Æ£ý·¸ ¯T¨ Å ª¬³¬¨«Ø ¸ §I¯ ¸4Ú�Þ ¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤® ä Ú«¸ § ã ¢j§¬¢¤®T§Æ¯ ¸ ï Å ±Tà ¸ »a¾ ¸ ã ¢j§¬¢¤®¯ Þ ·¸ Ø Ð Å ®Tà ¸ ¯ ¸ ÚtÞ ¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®#·¸ÙÚ­¸ Ø�ª¬³¬¢¤£ Å à¤®L·¸ ªÛ¨ ë ± ¸�¸ §©ª Ú«¸ ¥ Ð ¢jªÛ¢¤®M»�¾ ¸ § ã ¢¤§©¢¤®T§K�Ãý ¸ ª �"! §¬¢¤®¹ªÚ­¸ §h¥ Å ³©ª¬¨­Ø�± Ú­¸ § ·¸ Ø Ð Å ®Tà�·¸Ù¸ §S¥ Å ³o¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®T§ î Å ¨ ã Ú­¸ §�ä8³ ¸ §©¥a¢¤®C§ Åjã Ú«¸ ¯ ¸ÇÚ Å ¯h·¸ §©¨­®¹ª8·¸ à¤³ Å ª¬¨­¢¤® È »�U]±T¨üªà Ú ±T¢j®T§?§¬¢¤®¹ª�®L·¸ Ø ¸ §©§ Å ¨«³ ¸ §¦¥B¢¤±T³�¯L·¸ Ø�³¬¨«³ ¸þÚ�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤® î ¢¤³©ª ¸ ä�³ ¸ §©¥a¢¤®C§ Åjã Ú«¸ ¯ ¸:Ú Å ØÙ¢ Ð ·¸ §¬¨«¢¤® ¯ ¸ §®e±CØ Ú ·¸ ¢¤®T§�»]¾ Þ ¨­® Ü�Å ³¬¨ Å ®TØ ¸ ¯ ¸ ï Å ±Tà ¸�¸ §gª Ú ÅýãTÅ § ¸ ¯ ¸ Ø ¸ £�¢e¯ ê¸�Ú­¸ ª Ð ·¸ ¢¤³©¨ ë ± ¸ »]¡ ¸ ª¬ª ¸ ¨­® Ü�Å ³©¨ Å ®TØ ¸³ ¸Ùë ±T¨ ¸ ³gª ë ± ¸GÚ Å ª Ð ·¸ ¢¤³©¨ ¸ ¯ ¸ £ ¸ ±C³ ¸ ¨«® ÜjÅ ³¬¨ Å ®5ª ¸ §©¢¤±T§ Ú�Þ Å ¥T¥ Ú ¨­Ø Å ªÛ¨­¢j® ¸ ®°Ø Ð Å ë ± ¸ ¥a¢j¨­®¹ªh¯ ¸�Ú�Þß¸ §©¥ Å Ø ¸íáª ¸ £¦¥T§S¯ Þ ±T® ¸ ªÛ³ Å ®T§ î ¢j³¬£ Å ªÛ¨«¢¤®&µ Ú Å ª¬³ Å ®C§ î ¢¤³©£ Å ª¬¨­¢¤® ¯ ¸ ï Å ±Tà ¸ »
s�þ�sRþâ�àþSs ¤ q¦jeb,k�l/m	j Y ~rqVc abo|[b,m	jWk�~�ÿýl Y h |[b,c

¾ ¸ §I¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤®C§ ·¸ÙÚ«¸ Ø�ª¬³¬¢ î Å ¨ ã Ú«¸ § §¬¢¤®¹ª Ú­¸ ³e·¸ §©± Ú ª Å ªI¯ ¸Çë ± Å ³ Å ®¹ª ¸ Å ®T®L·¸Ù¸ §S¯ ¸ ³ ¸ Ø Ð ¸ ³©Ø Ð ¸ §Sª Ð ·¸ ¢ á³¬¨ ë ± ¸ § ¸ ª ¸ Í8¥L·¸ ³©¨­£ ¸ ®¹ª Å Ú­¸ §�»}¡ ¸ §Ç³ ¸ Ø Ð ¸ ³¬Ø Ð ¸ §�¢¤®¹ª Åjã ¢¤±CªÛ¨ êÅ Ú�Þ ±T®T¨ �`Ø Å ªÛ¨­¢j®ÿ¯ ¸ §G¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤®T§:·¸�Ú­¸ Ø á
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ªÛ³¬¢j£ Å àj®h·¸ ª¬¨ ë ± ¸�¸ ª&®5±TØ Ú ·¸ Å ¨­³ ¸ § î Å ¨ ã Ú«¸ §Ù»Æ¿ Å ®C§ Ú­¸ § Å ®T®L·¸Ù¸ §v� � äB> ¸ ´e®T£ Å ® ä�É8Ø Ð 3 ¨­®Tà ¸ ³ ¸ ª/Á�¢ á£�¢¤® Å à Å î ¢j³¬£{± Ú«¸ ®¹ª Ú Å ¥T³ ¸ £¦¨ ê¸ ³ ¸ ª Ð ·¸ ¢¤³¬¨ ¸ ¯ ¸ Ø Ð Å £�¥ ë ± Å ®¹ªÛ¨ ë ± ¸ ä Ú�Þ Ê Ú­¸ Ø�ªÛ³©¢8¯8´8® Å £�¨ ë ± ¸ ìG± Å ® áªÛ¨ ë ± ¸ið��o÷��jò`öt÷,� ×�Ô 
DXíö�����M�Ü�òr�	�?ñ7X õ ä=ìÇÊ ¿ ø »àìÇÊ�¿ ¸ §gª Ú Å ª Ð ·¸ ¢¤³¬¨ ¸4ë ± Å ®¹ªÛ¨ ë ± ¸ ¯ ¸ §Ç¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®T§·¸�Ú­¸ Ø�ªÛ³©¢¤£ Å à¤®L·¸ ªÛ¨ ë ± ¸ §Ù»C¿ Å ®T§oØ ¸ Ø Å ¯T³ ¸ ª Ð ·¸ ¢¤³¬¨ ë ± ¸ äCª¬¢¤±CªS¥ Ð ·¸ ®T¢¤£ ê¸ ® ¸ ·¸ÙÚ­¸ Ø�ª¬³¬¢¤£ Å à¤®L·¸ ªÛ¨ ë ± ¸ ³e·¸ §¬± Ú ª ¸¯ ¸ ÚtÞ ·¸ Ø Ð Å ®Tà ¸ ¯ ¸ ¥ Ð ¢jª¬¢¤®T§ ¸ ®¹ªÛ³ ¸ ¯ ¸ § î ¸ ³©£�¨«¢¤®T§ù¥B¢¤³©ª Å ®¹ª4±T® ¸ Ø Ð Å ³¬à ¸ ·¸ÙÚ­¸ Ø�ª¬³¬¨ ë ± ¸ »�¿ ¸ ¥ Å ³©ªP§¬¢¤®§¬±TØ�Ø ê¸ §�äàìÇÊ�¿9¯ ¸ Ü ¨­®¹ª Ú­¸ £¦¢e¯ ê¸ÙÚ«¸ ¯ ¸ ªÛ¢¤±Cª ¸ ª Ð ·¸ ¢¤³¬¨ ¸ ¯ ¸ Ø Ð Å £¦¥ ë ± Å ®5ª¬¨ ë ± ¸ »É ¸ Ø Å Ú­ë ± Å ®5ª�§©±T³YìÇÊ ¿{ä@> ¸ ³¬£¦¨ ·¸�Ú Åjã ¢¤³ ¸ ±T®�£¦¢e¯ ê¸ÙÚ«¸ ¯ ¸ §�¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®T§ î Å ¨ ã Ú«¸ §�¥B¢¤±T³"¯L·¸ ØÙ³©¨­³ ¸IÚ Å¯h·¸ §©¨­®¹ª8·¸ à¤³ Å ª¬¨­¢¤® È »j¿ Å ®T§ Ú­¸ £¦¢e¯ ê¸ÙÚ«¸ ¯ ¸ > ¸ ³¬£¦¨�ä Ú Å ¯h·¸ §©¨­®¹ª8·¸ à¤³ Å ª¬¨­¢¤® È:¸ §©ª ÚtÞ ¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®P¥a¢¤®CØ�ªÛ± ¸ÙÚ­Ú«¸ØÙ¢¤±T¥ Ú Å ®¹ª_� î ¸ ³©£�¨«¢¤®T§�»M¾ Å ¯L·¸ §¬¨­®¹ª8·¸ à¤³ Å ªÛ¨«¢¤® È!¸ §©ª Å Ú ¢¤³¬§ Ú Å £ Å ®T¨ î ¸ §©ª Å ªÛ¨«¢¤®ÿ¯ ¸?Ú Å ¯L·¸ §¬¨«®5ª8·¸ à¤³ Å ªÛ¨«¢¤®¯ Þ ±C®:® ¸ ±CªÛ³©¢¤® ¸ ®Ý�?¥ Å ³©ªÛ¨«ØÙ± Ú«¸ §ÇµT±C®:¥T³©¢jªÛ¢j® ä`±T®\·¸ÙÚ­¸ Ø�ª¬³¬¢¤® ¸ ªÆ±T® Å ®¹ªÛ¨ á ® ¸ ±CªÛ³©¨­®T¢�·¸�Ú­¸ Ø�ªÛ³©¢¤®T¨ ë ± ¸ »
Å # {õ¨ ì Ç ¨ %É Í ð � » � ø

¡ ¸ ¥ ¸ ®T¯ Å ®5ªÙäaØ�¢¤®¹ªÛ³ Å ¨­³ ¸ £ ¸ ®¹ª êÅ ìÇÊ�¿{ä`Ø ¸ £�¢e¯ ê¸ÙÚ«¸ ® Þß¸ §©ª�¥ Å §S³ ¸ ®T¢¤³©£ Å Ú ¨­§ Åjã Ú­¸ »TÊ"® � �N� � ä Ú Å £¦¨­§ ¸¸ ®E·¸ Ü ¨­¯ ¸ ®TØ ¸ ¯ ¸GÚ ÅPÜ ¨«¢ Ú Å ª¬¨­¢¤®�¯ ¸ ¥ Å ³©¨«ª8·¸ ®L·¸ Ø ¸ §©§¬¨üª ¸ùÚ Å ³ ¸�î ¢¤³©£{± Ú Å ªÛ¨«¢¤® ¯T±i£¦¢e¯ ê¸ÙÚ«¸ ¯ ¸ > ¸ ³©£�¨B¥B¢¤±T³¥T³ ¸ ®T¯T³ ¸�¸ ®�Ø�¢¤£¦¥Cª ¸{ÚtÞ Å §¬¥ ¸ Ø�ªùØ Ð ¨­³ Å Ú ¯ ¸ §Ç¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®T§ î Å ¨ ã Ú­¸ §Ù»}¡ ¸ ª¬³ ÅÝÜ�Å ¨ Ú�¸ §gª�³e·¸ Å Ú ¨­§e·¸4¸ ® � �N�	�¥ Å ³LÉ Å 45±T³ Å ¨�äeÏ ¸ÙÚ«Úüá º Å ®T® ¸ ª�> ¸ ´e®T£ Å ® »5¾ ¸ £�¢e¯ ê¸�Ú­¸ ¯ ¸ > ¸ ³©£�¨ ¸ §©ª Å Ú ¢j³¬§"£¦¢8¯T¨ �h·¸I¸ ®�±T® ¸ ª Ð ·¸ ¢¤³©¨ ¸í þ�� ð ØÙ¢¤±C¥ Ú Å à ¸ Ü ¸ Øíª ¸ ±T³ÙäBØÙ¢¤±C¥ Ú Å à ¸ Å Í8¨ Å Úâá Ü ¸ Ø�ª ¸ ±T³ ø »À Úrî Å ±Cª Å ª¬ª ¸ ®T¯T³ ¸ � �@± � ¥B¢¤±T³ ë ± ¸ Ï Ú Å § Ð ¢ 3 ï ¸ ª¬ª ¸�Ú­¸ § ã`Å § ¸ §o¯ ¸�Ú Å ¥C³ ¸ £¦¨ ê¸ ³ ¸ ª ¸ ®¹ª Å ªÛ¨ Ü ¸ ¯ Þ ±T®T¨ á�`Ø Å ª¬¨­¢¤® ¸ ®¹ªÛ³ ¸°Ú­¸ §4¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®T§�·¸ÙÚ«¸ Ø�ª¬³¬¢¤£ Å à¤®L·¸ ªÛ¨ ë ± ¸�¸ ª î Å ¨ ã Ú­¸ §Ù»�¾ ¸ Ø Å ¯T³ ¸ ª Ð ·¸ ¢¤³¬¨ ë ± ¸ ¯ ¸ Ø ¸ ª©ª ¸ª Ð ·¸ ¢¤³¬¨ ¸ ·¸�Ú­¸ Ø�ªÛ³©¢ î Å ¨ ã Ú­¸ ³ ¸ ¥B¢¤§ ¸ §©±T³ Ú­¸ à¤³©¢¤±T¥ ¸ ¯ ¸ ï Å ±Tà ¸ µ
^YÏ ð � ø í�� Ï ð � ø�� ð � »�� ø

¾ Å ª Ð ·¸ ¢¤³©¨ ¸ ·¸ÙÚ«¸ ØíªÛ³¬¢ î Å ¨ ã Ú«¸ ¯ ¸ Ï Ú Å § Ð ¢ 3 Ø�¢¤®¹ªÛ¨ ¸ ®¹ª ¸ ® î Å ¨«ª"�{¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤®T§ÇµÃ Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤®i¯ Þ ¨­§¬¢j§¬¥T¨«® î Å ¨ ã Ú«¸ ä ãTÅ §e·¸�¸ §©±T³ Ú­¸ à¤³©¢¤±T¥ ¸ ®T¢¤® á Åjã ·¸ÙÚ ¨ ¸ ®?^[Ï ð � ø í ä
Ã Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤®i¯ Þ Ð ´e¥ ¸ ³©Ø Ð Å ³¬à ¸�î Å ¨ ã Ú­¸ ä ã`Å §e·¸Ù¸ §¬±C³ Ú«¸ à¤³¬¢j±T¥ ¸ Ï ð � ø�� »¾ Þ Å ¥T¥ Ú ¨­Ø Å ªÛ¨«¢¤®�¯ ¸ Ú Å ³ ¸ÙÚ Å ªÛ¨«¢¤®�¯ ¸ Ï ¸ÙÚ«Úüá º Å ®T®yË]¨­§ Ð ¨ ï©¨«£ Å ¥ ¸ ³©£ ¸ ª4¯ ¸ ³ ¸�Ú ¨ ¸ ³ Ú�Þ ¨­§©¢¤§¬¥T¨«® î Å ¨ ã Ú«¸�¸ ªÚ�Þ Ð ´e¥ ¸ ³©Ø Ð Å ³¬à ¸�î Å ¨ ã Ú­¸ êÅ Ú Å Ø Ð Å ³©à ¸ ·¸�Ú­¸ Ø�ªÛ³©¨ ë ± ¸ µ	 � d e ¨�
 � ð � »�� ø

¼�¨­®C§¬¨�ä}ª¬¢¤±T§ Ú­¸ § î ¸ ³©£�¨«¢¤®T§ù¥a¢j³©ª ¸ ®¹ª{±T® ¸ Ð ´8¥ ¸ ³©Ø Ð Å ³©à ¸ î Å ¨ ã Ú­¸:ð�¸ ª4§©± ã ¨«§¬§ ¸ ®¹ª?¯T¢¤®TØ Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤®¯ Þ Ð ´e¥ ¸ ³¬Ø Ð Å ³¬à ¸/î Å ¨ ã Ú­¸Ýø Å Ú ¢¤³©§ ë ± ¸ § ¸ ± Ú § Ú­¸ § î ¸ ³©£�¨«¢¤®T§ ¯ ¸ Ø Ð ¨­³ Å Ú ¨üª8·¸ à Å ±TØ Ð ¸ §¬¢¤®¹ªi§ ¸ ®T§©¨ ã Ú«¸ § êÅÚ�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j®4¯ Þ ¨­§©¢¤§¬¥T¨«® î Å ¨ ã Ú­¸ » È ®?¥T³©¢ ã Ú ê¸ £ ¸ £ Å ï ¸ ±T³�³e·¸ §¬± Ú ª ¸ ¯ ¸ Ø ¸ ª©ª ¸ ª ¸ ®¹ª Å ªÛ¨ Ü ¸ ¯ Þ ±T®T¨ �`Ø Å ª¬¨­¢¤®�µÚ Å §©´e£ý·¸ ª¬³¬¨ ¸?¸ Í Å Ø�ª ¸ ¯C±�¾ Å à¤³ Å ®Tà¤¨ ¸ ®�·¸�Ú­¸ ØíªÛ³©¢ î Å ¨ ã Ú­¸ ¥ Å ³Ç³ Å ¥C¥a¢¤³gª êÅ ^YÏ ð � ø í�� Ï ð � ø�� ¨­£¦¥ Ú ¨ ë ± ¸¯ ¸ § £ Å §¬§ ¸ §�®e± Ú­Ú­¸ §"¥a¢j±T³ Ú­¸ § ã ¢¤§©¢¤®T§�£ý·¸ ¯T¨ Å ª ¸ ±T³¬§�¯ ¸ÆÚtÞ ¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤®Mä Å ¨«®T§¬¨ ë ± ¸ ¥B¢¤±T³ Ú«¸ § î ¸ ³©£�¨«¢¤®T§�»ÌÇ³�ä Ú Å Ø�¢¤±T³©ª ¸ ¥B¢¤³©ª8·¸Ù¸ ¯ ¸�Ú�Þ ¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤® î Å ¨ ã Ú«¸ ¨«£�¥ Ú ¨ ë ± ¸SÚ Å ¥T³e·¸ § ¸ ®TØ ¸ ¯ ¸ ã ¢¤§¬¢¤®C§o£ Å §¬§¬¨ î §Ù»5À Úrî Å ±Cª¯T¢¤®TØ�¨­®¹ªÛ³©¢8¯C±T¨­³ ¸ ±T®ÿ£ý·¸ Ø Å ®T¨­§©£ ¸ Ø Å ¥ Åjã Ú«¸ ¯ ¸ ¯C¢¤®T® ¸ ³]±T® ¸ £ Å §¬§ ¸ Å ±8Í ã ¢j§¬¢¤®T§Æ¯ ¸�Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨«¢¤®î Å ¨ ã Ú«¸ äeªÛ¢¤±Cª ¸ ®:¥T³e·¸ § ¸ ³ Ü�Å ®¹ª]±T® ¸ £ Å §¬§ ¸ ®5± Ú«Ú­¸ ¥B¢¤±T³ Ú«¸ ¥ Ð ¢jª¬¢¤® »¾ Þ ¨­®¹ªÛ³©¢8¯T±CØ�ªÛ¨«¢¤®ù¯T±{£ý·¸ Ø Å ®T¨­§©£ ¸ ¯ ¸ U]¨«à¤à¤§�¯ Å ®T§ Ú­¸ £¦¢8¯ ê¸�Ú­¸ ¯ ¸ Ï Ú Å § Ð ¢ 3 ä�¥ ¸ ³©£ ¸ ª êÅ�
 ¸ ¨­® ã ¸ ³¬à¸ ªLÉ Å Ú Å £9¯ ¸ ¯T¢j®T® ¸ ³"±C® ¸ £ Å §¬§ ¸ Å ±8Í?¥ Å ³©ª¬¨­ØÙ± Ú­¸ §�§ Å ®T§ ã ³¬¨­§ ¸ ³ ÚtÞ ¨«® ÜjÅ ³¬¨ Å ®TØ ¸ ¯ ¸ ï Å ±Tà ¸ »¤Ê"® � �	± � ä Ú«¸£�¢e¯ ê¸ÙÚ«¸ Ï�É 
 ¥B¢¤§ ¸ÇÚ­¸ §I¥C³ ¸ £¦¨ ¸ ³¬§�·¸�Ú ·¸ £ ¸ ®5ª¬§I¯ ¸ Ø ¸Çë ±T¨}¯ ¸ Ü ¨ ¸ ®C¯T³ Å Ú­¸ º:¢8¯ ê¸ÙÚ­¸ É5ª Å ®T¯ Å ³¬¯ »TÊ�®o�`® ä¸ ® � � �	� ä Ú«¸ £¦¢8¯ ê¸�Ú­¸ ¯ ¸ §G¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤®C§ÿ·¸ÙÚ«¸ Ø�ª¬³¬¢ î Å ¨ ã Ú«¸ § ¸ §©ª Å Ø Ð ¸ Ü ·¸ ¥ Å ³ÇÏ Ú Å § Ð ¢ 3 äaÀ Ú­Ú ¨«¢¤¥B¢¤± Ú ¢j§ ¸ ªº Å ¨ Å ®T¨ ë ±T¨T¨«®¹ª ê¸ àj³ ¸ ®¹ª Ú«¸ § ë ± Å ³�45§ Å ±¦Ø Å ¯T³ ¸ ª Ð ·¸ ¢¤³¬¨ ë ± ¸ »5¡ ¸ £¦¢8¯ ê¸ÙÚ­¸ ¥ ¸ ³¬£ ¸ ª ¸ ®�¢¤±CªÛ³ ¸ ¯ ¸ ¥T³e·¸ ¯T¨«³ ¸Ú�Þß¸ Í8¨­§gª ¸ ®CØ ¸ ¯ ¸ Ú�Þ ¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤® î Å ¨ ã Ú­¸ ¥ Å ³�ØÙ¢j±T³ Å ®¹ª4® ¸ ±Cª¬³ ¸ »�¾ ¸ §�ØÙ¢j±T³ Å ®¹ª¬§4® ¸ ±CªÛ³ ¸ §{§©¢¤®¹ª ¸ ®C§¬±T¨üª ¸¯h·¸ Ø�¢¤± Ü ¸ ³©ª¬§ ¸ ® � � � � Å ±i¡oÊ Ä ËP»e¾ Å�Ü�Å Ú ¨­¯ Å ª¬¨­¢¤®4ØÙ¢¤£¦¥ Ú ê¸ ª ¸ ¯ ¸ Ø ¸ £�¢e¯ ê¸ÙÚ«¸ Ü ¨ ¸ ®¹ª¶�`® Å Ú«¸ £ ¸ ®¹ª Å�Ü ¸ ØÚ Å ¯L·¸ Ø�¢¤± Ü ¸ ³©ª ¸ ¯ ¸ § ã ¢¤§©¢¤®T§ 
 ¯ ¸�ÚtÞ ¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤® î Å ¨ ã Ú«¸�¸ ® � �@�	� Å ±&¡oÊ Ä ËP»
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ËÆ¢¤±T§�¥B¢¤± Ü ¢¤®T§�ª¬¢¤±Cª�¯ Þ Å�ã ¢¤³©¯&³ ¸ £ Å ³ ë ± ¸ ³ ë ± ¸{Ú­¸ £�¢e¯ ê¸�Ú­¸ ¯ ¸ > ¸ ³©£�¨ ¸ §©ªÇ±T® ¸ ª Ð ·¸ ¢¤³¬¨ ¸4¸ ú ¸ Ø áªÛ¨ Ü ¸ ¯T±=£¦¢8¯ ê¸ÙÚ­¸ Ï�É 
 »�¡ ¸ ØÙ¨o¨«£�¥ Ú ¨ ë ± ¸�ë ± Þ êÅ&ã`Å §©§ ¸ ·¸ ® ¸ ³¬àj¨ ¸ ä Ú­¸ §4¯ ¸ ±8Í=£¦¢8¯ ê¸ÙÚ­¸ §4¯T¢j¨ Ü ¸ ®¹ª �¸ ª¬³ ¸¨­¯ ¸ ®5ª¬¨ ë ± ¸ §Ù»`¡ ¸ ØÙ¨a¥ ¸ ³¬£ ¸ ªo¯ ¸ ³ ¸�Ú ¨ ¸ ³ Ú Å Ø�¢¤®T§gª Å ®¹ª ¸ ¯ ¸ ØÙ¢j±T¥ Ú Å à ¸ ¯ ¸ > ¸ ³¬£¦¨ ë�� êÅ Ú Å ØÙ¢¤®C§©ª Å ®5ª ¸ ¯ ¸ØÙ¢¤±T¥ Ú Å à ¸ ¯ Þ ¨«§¬¢¤§©¥T¨­® î Å ¨ ã Ú­¸ µ ë��
_ � � � ¸¸� � ¸ � ð � »�� ø

¿ Þ Å ±Cª¬³ ¸ ¥ Å ³gªÝä`®T¢¤±C§Æ¥B¢¤± Ü ¢¤®T§]³ ¸ÙÚ«¸ Ü ¸ ³Æ±T®:¥B¢¤¨«®5ªÆØ Ú­¸�î ¯ ¸ùÚ Å ª Ð ·¸ ¢¤³©¨ ¸ ·¸ÙÚ«¸ Ø�ª¬³¬¢ î Å ¨ ã Ú«¸ µ Ú�Þ ¢¤³¬¨«à¤¨­® ¸¯ ¸GÚ Å £ Å §¬§ ¸ ¯ ¸ §h¥ Å ³©ª¬¨­Ø�± Ú­¸ §Ù»8¾ ¸ £ý·¸ Ø Å ®C¨­§¬£ ¸ ¨­®¹ªÛ³©¢8¯T±C¨«ª ¥ Å ³�U]¨­àjà¤§Ùäe±T® ¸Æî ¢¤¨­§L±CªÛ¨ Ú ¨­§e·¸ ¥a¢¤±C³h¥ Å Ú ¨ ¸ ³Ú­¸ ¥T³©¢ ã Ú ê¸ £ ¸ ¯ ¸{Ú Å ¥B¢¤³©ª8·¸Ù¸ ¯ ¸4Ú�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j® î Å ¨ ã Ú­¸ äB®L·¸ Ø ¸ §¬§©¨«ª ¸�ÚtÞ ¨«®5ª¬³¬¢e¯T±TØíªÛ¨­¢j®ÿ¯ Þ ±T®/¯T¢¤± ã Ú­¸ ªÇ¯ ¸Ø Ð Å £¦¥T§S§¬Ø Å Ú Å ¨«³ ¸ §IØ�¢¤£¦¥ Ú­¸ Í ¸ §S¯ ¸ ^[Ï ð � ø í µ� ��� ���� !�� ð � »�� ø
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¾ ¸ º:¢e¯ ê¸ÙÚ«¸ Éeª Å ®T¯ Å ³©¯þ¯ ¸ §S¨­®¹ª ¸ ³ Å Ø�ªÛ¨«¢¤®T§ î ¢¤³gª ¸G¸ ªþ·¸ÙÚ­¸ Ø�ª¬³¬¢ î Å ¨ ã Ú­¸ §h¥ ¸ ³©£ ¸ ªI¯ ¸ ¯L·¸ Ø�³¬¨«³ ¸ÇÚ­¸ ØÙ¢¤£ á¥a¢¤³gª ¸ £ ¸ ®5ª ¯ ¸SÚ Å £ Å ª¬¨ ê¸ ³ ¸o¸ ªL¯ ¸ ª¬³¬¢¤¨«§�¯ ¸ §L¨«®5ª ¸ ³ Å Ø�ª¬¨­¢¤®T§�ØÙ¢¤®T®5± ¸ § êÅ Ø ¸ ï©¢¤±C³Ù»¹¾ ¸ à¤³¬¢j±T¥ ¸ ¯ ¸ ï Å ±Tà ¸Å §¬§©¢8Ø�¨í·¸ Å ±yº:¢e¯ ê¸ÙÚ«¸ Éeª Å ®C¯ Å ³¬¯ ¸ §©ª�^YÏ ð � øDC � ^YÏ ð � ø í3� Ï ð � ø�� ä ë ±T¨"ØÙ¢j³¬³ ¸ §¬¥B¢¤®T¯ Å ±�¥T³¬¢e¯T±T¨üª¯T¨­³ ¸ Ø�ªÆ¯ ¸ §Sà¤³¬¢¤±C¥ ¸ §Æ¯ ¸ ï Å ±Tà ¸ùë ± ¸ ®T¢¤±T§ ÅÝÜ ¢¤®C§]¨«®5ª¬³¬¢e¯T±T¨üªÛ§o¥T³e·¸ ØB·¸ ¯ ¸ £�£ ¸ ®¹ªÝ»º Å Ú à¤³e·¸oÚ­¸ § ®C¢¤£ ã ³ ¸ ±8Í�§©±TØÙØ ê¸ § ¸ Í8¥L·¸ ³©¨­£ ¸ ®¹ª Å ±8Í¦¯ ¸ Ø ¸ £¦¢8¯ ê¸�Ú­¸ äj¨ Ú § ¸ £ ã Ú­¸ ªÛ³ ê¸ §�¥T³©¢ ã`Åjã Ú«¸Ië ± Þ ¨ Ú® ¸ §¬¢¤¨üªi¥ Å § Ú Å ª Ð ·¸ ¢¤³¬¨ ¸ÿî ¢¤®T¯ Å £ ¸ ®5ª Å Ú­¸ £ Å ¨«§°§¬¨«£�¥ Ú­¸ £ ¸ ®¹ª ±T® ¸�¸ Í8Ø ¸�Ú­Ú«¸ ®¹ª ¸ Å ¥T¥C³¬¢ÝÍ8¨­£ Å ªÛ¨«¢¤® êÅã`Å §¬§ ¸ ·¸ ® ¸ ³©à¤¨ ¸ ¯ Þ ±T® ¸ ª Ð ·¸ ¢¤³¬¨ ¸ ¥ Ú ±T§ î ¢¤®T¯ Å £ ¸ ®5ª Å Ú­¸ »rÊ"® ¸ ú ¸ ªÙä Ú Å ¥T³ ¸ £�¨ ê¸ ³ ¸PÚ ¨­£¦¨«ª ¸ ¯ ¸ Ø ¸ £�¢e¯ ê¸ÙÚ«¸Å ¥T¥ Å ³ Å��� ª?ª¬¢¤±Cª¦¯ Þ Åjã ¢¤³¬¯ ¯ Å ®T§ Ú­¸°î Å ¨«ª ë ± ¸�Ú Å à¤³ ÅÝÜ ¨«ª Å ªÛ¨«¢¤®ý® ¸ §¬¢¤¨üª¦¥ Å §�¥T³¬¨«§ ¸þ¸ ®!ØÙ¢¤£¦¥Cª ¸ »�¿ ¸¥ Ú ±T§�äh§©¨ Ú­¸ ¥T³¬¨«®TØÙ¨«¥ ¸ ¯ ¸ ã ³©¨­§¬±C³ ¸ ¯ ¸ §g´e£ý·¸ ªÛ³¬¨ ¸ ·¸ÙÚ«¸ ØíªÛ³¬¢ î Å ¨ ã Ú«¸:¸ §©ªi£ Å ¨«®5ª ¸ ® Å ®5ª ã ¨ ¸ ® ·¸ ª Å�ã Ú ¨tä Ú«¸£ý·¸ Ø Å ®T¨«§¬£ ¸ êÅ §¬¢¤® ¢¤³¬¨«à¤¨­® ¸S¸ §©ª ¸ ®TØÙ¢¤³ ¸ £ Å Ú ØÙ¢¤£¦¥T³©¨­§Æµ ÚtÞ ¨«®Tà¤³e·¸ ¯T¨ ¸ ®¹ª î ¢¤®T¯ Å £ ¸ ®¹ª Å Ú ±8ªÛ¨ Ú ¨­§e·¸ ¯ Å ®T§ Ú«¸º:¢8¯ ê¸ÙÚ­¸ É5ª Å ®T¯ Å ³¬¯¦¥a¢j±T³"Ø ¸ ª¬ª ¸ ã ³©¨­§©±T³ ¸ ä Ú­¸ ã ¢¤§¬¢j®�¯ ¸ UÆ¨­à¤à¤§�äj³ ¸ §©ª ¸S¸ ®TØ�¢¤³ ¸ êÅ ¯h·¸ Ø�¢¤± Ü ³¬¨«³Ù»¹Ê"®��`®Mä Ú«¸º:¢8¯ ê¸ÙÚ­¸ Éeª Å ®C¯ Å ³¬¯þ® Þ Å?Å ±TØ�±T®�¥a¢¤± Ü ¢¤¨«³h¥T³e·¸ ¯T¨«Ø�ªÛ¨ î�ë ± Å ®¹ª Å ±8Í Ü�Å Ú«¸ ±T³©§o®5±T£ý·¸ ³¬¨ ë ± ¸ §I¯ ¸ ¥ Ú ±T§©¨ ¸ ±C³¬§¥ Å ³ Å £ ê¸ ªÛ³ ¸ § ðD
 < 7 Ú«¸ §ù£ Å §¬§ ¸ §�¯ ¸ §P¥ Å ³©ª¬¨­Ø�± Ú­¸ § î ¢¤®T¯ Å £ ¸ ®¹ª Å Ú­¸ §Ùä Ú­¸ § ÜjÅ Ú­¸ ±C³¬§ù¯ ¸ §�ØÙ¢j®T§©ª Å ®¹ª ¸ §P¯ ¸ØÙ¢¤±T¥ Ú Å à ¸ ¯ ¸ §Æ¯T¨«úÆ·¸ ³ ¸ ®¹ª ¸ §Æ¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤®C§Ùäü»Ù»Ù» ø »¡ ¸�î Å ¨­§©Ø ¸ Å ±4¯ Þ ¨­®C¯T¨­Ø ¸ §�ª ¸ ®C¯ êÅ ®T¢j±T§�Ø�¢¤® î ¢¤³gª ¸ ³�¯ Å ®C§ ÚtÞ ¨«¯h·¸Ù¸�ë ± ¸oÚ«¸ º�¢8¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³©¯4§¬¢j¨«ª�±T® ¸ª Ð ·¸ ¢¤³¬¨ ¸L¸ ú ¸ Ø�ªÛ¨ Ü ¸ ä�Ø Þì¸ §©ª êÅ ¯T¨«³ ¸ Ú Å ³e·¸ Å Ú ¨«§ Å ª¬¨­¢¤® êÅSã`Å §¬§ ¸ ·¸ ® ¸ ³©à¤¨ ¸ ¯ Þ ±T® ¸ ª Ð ·¸ ¢j³¬¨ ¸ ¥ Ú ±T§ î ¢¤®T¯ Å £ ¸ ®¹ª Å Ú­¸ ä
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±T® ¸ ª Ð ·¸ ¢¤³¬¨ ¸ Å ± á ¯ ¸ÙÚ êÅ ¯T±ÿº:¢e¯ ê¸ÙÚ«¸ Éeª Å ®T¯ Å ³©¯ » ¶ Ú ±T§©¨ ¸ ±C³¬§SØ Å ¯C³ ¸ §Sª Ð ·¸ ¢¤³©¨ ë ± ¸ §S¢¤®¹ªi·¸ ª8·¸ ¯h·¸ Ü ¸ÙÚ ¢j¥T¥L·¸ §¸ ªÇ¨ Ú�¸ §©ªù¯T¢j®TØ{¨­£¦¥B¢¤³©ª Å ®¹ª]¯ Þì¸ ú ¸ Ø�ªÛ± ¸ ³Ç¯ ¸ §G£ ¸ §¬±T³ ¸ §Ç¯ ¸ ¥T³e·¸ ØÙ¨­§©¨­¢¤®ÿ¯ ¸ §G¥ Å ³ Å £ ê¸ ª¬³ ¸ §G¯T±�º:¢e¯ ê¸�Ú­¸Éeª Å ®C¯ Å ³¬¯M»`Ê"® ¸ ú ¸ ªÝäTØ ¸ §S£ ¸ §¬±T³ ¸ §S¥ ¸ ³¬£ ¸ ª©ª ¸ ®5ªÆ¯ Þ Å ¥T¥ Ú ¨ ë ± ¸ ³o¯ ÅÝÜ�Å ®¹ª Å à ¸ ¯ ¸ ØÙ¢¤®¹ªÛ³ Å ¨­®¹ª ¸ §I§¬±C³ÆØ ¸ §¥ Å ³ Å £ ê¸ ªÛ³ ¸ § Å �`®�¯ Þ ·¸ Ü ¸ ®¹ªÛ± ¸�Ú­Ú«¸ £ ¸ ®¹ª�³e·¸ Ü ·¸�Ú­¸ ³ Ú«¸ ¢¤± Ú­¸ §Ç§ ¸ Ø�ª ¸ ±T³¬§�¯ Å ®C§ Ú­¸ § ë ± ¸ÙÚ §Ç¯ ¸ §&·¸ Ø Å ³©ª¬§ êÅ Ú Åª Ð ·¸ ¢¤³¬¨ ¸ Å ¥T¥ Å ³ Å ¨­§©§ ¸ ®¹ªÙ»L¾ Å ØÙ¢ Ð ·¸ ³ ¸ ®TØ ¸ ¯T± º:¢e¯ ê¸ÙÚ«¸ É5ª Å ®T¯ Å ³¬¯ ¸ §©ª�ª ¸ §©ª8·¸Ù¸:¸ ® £ ¸ §¬±T³ Å ®¹ª Ú«¸ § � �¥ Å ³ Å £ ê¸ ªÛ³ ¸ § Ú Å ¨«§¬§e·¸ § Ú ¨ ã ³ ¸ §I¥ Å ³IØ ¸ ¯ ¸ ³¬®T¨ ¸ ³ùµÃ Ú­¸ §B�?Ø�¢¤®T§©ª Å ®¹ª ¸ §]¯ ¸ Ø�¢¤±T¥ Ú Å à ¸ § � È ä � ¸ ¸ ª � e äÃ Ú­¸ §F�{¥ Å ³ Å £ ê¸ ª¬³ ¸ §I¯C±:¥B¢jª ¸ ®¹ªÛ¨ ¸�Ú ¯T±�Ø Ð Å £¦¥�¯ ¸ UÆ¨­à¤àj§ ,�¸ ª ( äÃ Ú­¸ §���ØÙ¢¤±C¥ Ú Å à ¸ §�¯ ¸ ? ±?4 Å 3 Å ë ±T¨BØÙ¢j®5ª¬³¬¨ ã ± ¸ ®¹ª êÅ ·¸ ª Åjã Ú ¨­³"±C® ¸ £ Å §©§ ¸ ¥a¢¤±C³ Ú«¸ § î ¸ ³©£�¨«¢¤®T§�ä ¸ ªÃ Ú­¸ §'��¥ Å ³ Å £ ê¸ ªÛ³ ¸ §ù¨­®C¯h·¸ ¥ ¸ ®T¯ Å ®¹ªÛ§�¯ ¸�Ú Å £ Å ªÛ³¬¨«Ø ¸ ¯ ¸ ¡ Åjã ¨ ãTã ¢ á ÎÇ¢ ãTÅ ´ Å § Ð ¨ á º Å §54 Å 3 Å ë ±T¨·¸ ª Åjã Ú ¨«§¬§ ¸ ®¹ª Ú­¸ £ý·¸�Ú Å ®Cà ¸o¸ ®¹ª¬³ ¸ÆÚ­¸ §{·¸ ª Å ª¬§ ¥C³¬¢¤¥T³ ¸ § ¯ ¸ § ÅÝÜ ¸ ±T³ ¸ ª ¯ ¸ £ Å §©§ ¸ ¥a¢j±T³ Ú­¸ § ë ± Å ³�45§Ù»¡ ¸ ¥ ¸ ®T¯ Å ®¹ªÝä Ú«¸ §GØ�¨­® ë ¥T³ ¸ £�¨ ¸ ³©§G¥ Å ³ Å £ ê¸ ªÛ³ ¸ §G® ¸ Ø�¢¤³¬³ ¸ §©¥a¢¤®C¯ ¸ ®¹ª�¥ Å § êÅ ¯ ¸ § ë ± Å ®¹ªÛ¨üª8·¸ §Ç¥ Ð ´ á§¬¨ ë ± ¸ §]¯C¨­³ ¸ Ø�ª ¸ £ ¸ ®¹ªÆ£ ¸ §¬±T³ Åjã Ú­¸ §Ù»`¾ ¸ §]¥ Å ³ Å £ ê¸ ª¬³ ¸ §I£ ¸ §©±T³e·¸ §]§©¢¤®¹ª Å Ú ¢¤³©§ÇµÃ Ú Å ØÙ¢j®T§©ª Å ®¹ª ¸ ¯ ¸ ØÙ¢¤±C¥ Ú Å à ¸ ·¸�Ú­¸ Ø�ªÛ³©¢¤£ Å à¤®L·¸ ªÛ¨ ë ± ¸
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Ã Ú Å £ Å §¬§ ¸ ¯T± ã ¢¤§©¢¤®:¯ ¸ UÆ¨­à¤àj§ �8j ä
Ã Ú Å ØÙ¢j®T§©ª Å ®¹ª ¸ ¯ ¸ ØÙ¢¤±C¥ Ú Å à ¸Gî ¢¤³©ª ¸
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Ð>�lk Tmfih¡ ¸ §�¥ Å ³ Å £ ê¸ ªÛ³ ¸ §�§©¢¤®¹ª Å ØÙØ ¸ §©§¬¨ ã Ú­¸ § êÅ ÚtÞì¸ Í8¥h·¸ ³©¨ ¸ ®CØ ¸I¸ ª î ¢j®5ª Å ¨­®T§©¨ ÚtÞ ¢ ã ï ¸ ª�¯ ¸ £ ¸ §¬±T³ ¸ §"¯ ¸ ¥T³e·¸ Ø�¨­§¬¨«¢¤®ð § Å ± î9�8j ä Ú Å £ Å §¬§ ¸ ¯T± ã ¢¤§¬¢¤®/¯ ¸ U]¨­àjà¤§ ø »M½h¨ ¸ ® ë ± ¸ ª¬¢¤±T§ Ú«¸ §G¥ Å ³ Å £ ê¸ ª¬³ ¸ §]¯T±yº:¢e¯ ê¸ÙÚ«¸ Éeª Å ® á¯ Å ³¬¯þ® ¸ ¥T±C¨­§¬§ ¸ ®¹ª �¸ ª¬³ ¸ £ ¸ §¬±C³e·¸ §�är¨ ÚM¸ §©ªÆ®L·¸ Å ®T£¦¢¤¨­®T§h¥a¢¤§©§¬¨ ã Ú­¸ ¯ Þì¸ ú ¸ Ø�ªÛ± ¸ ³Æ±T®iª ¸ §gªÆ¯ ¸ ØÙ¢ Ð ·¸ ³ ¸ ®TØ ¸¯ ¸ Ø ¸ ¯ ¸ ³©®T¨ ¸ ³Ù»�Ê"® ¸ ú ¸ ªÝä Ú«¸ §P¢ ã § ¸ ³ Ü�Åjã Ú«¸ §{¯C± º:¢8¯ ê¸ÙÚ­¸ Éeª Å ®T¯ Å ³©¯�§¬¢¤®¹ª?³ ¸ÙÚ ¨í·¸Ù¸ § ¸ ®5ª¬³ ¸i¸�Ú­Ú­¸ §�� ñ��Ú­¸ §ùØ�¢¤³¬³ ¸ Ø�ª¬¨­¢¤®C§�³ Å ¯T¨ Å ªÛ¨ Ü ¸ §�»}¾ Å �Tà¤±T³ ¸ � » � ð ªÛ¨«³e·¸�¸ ¯ ¸9Á �ÄÃ ø ³ ¸ ¥T³e·¸ § ¸ ®¹ª ¸ Ú�Þ ·¸ Ø Å ³©ª ¸ ®5ª¬³ ¸¦Ú­¸ § ÜjÅ Ú­¸ ±C³¬§£ ¸ §¬±T³e·¸Ù¸ § ¸ ª Ú­¸ § Ü�Å Ú«¸ ±T³©§Æ¥C³e·¸ ¯C¨«ª ¸ §�¯ Å ®T§ Ú«¸ Ø Å ¯T³ ¸ ¯C±/º:¢e¯ ê¸ÙÚ«¸ É5ª Å ®T¯ Å ³¬¯ »BËÆ¢¤±T§Æ¥a¢¤± Ü ¢¤®T§]®T¢jª ¸ ³ë ± ¸�ÚtÞ ·¸ Ø Å ³gª Ú«¸ ¥ Ú ±C§{¨­£¦¥a¢j³©ª Å ®5ª4ØÙ¢¤³©³ ¸ §¬¥B¢¤®T¯ êÅ Ú�Þ Å §©´e£ý·¸ ª¬³¬¨ ¸ ÅÝÜjÅ ®5ª á Å ³©³¬¨ ê¸ ³ ¸ ¥a¢¤±C³ Ú­¸ § ë ± Å ³545§ � »¾ Å ¥C³¬¢ ã`Å�ã ¨ Ú ¨«ª8·¸ ¯ ¸ · ¸ ³ ¸ÙÚ Å ªÛ¨ Ü ¸ êÅ ÚtÞ Å ï©±C§©ª ¸ £ ¸ ®¹ªÇ¯ ¸ §�¥ Å ³ Å £ ê¸ ªÛ³ ¸ §G¯T±�º:¢e¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³¬¯ ¸ §gªù¯ ¸Ì � �@Å ¥B¢¤±T³©·w¸ . Å Ô Æ Ì � � .o� �C»¾ Å Ø�¢¤£¦¥ Å ³ Å ¨­§¬¢j® ¸ ®5ª¬³ ¸]Ú­¸ § Ü�Å Ú­¸ ±T³¬§ £ ¸ §¬±T³e·¸Ù¸ § ¸ ªLØ ¸�Ú­Ú­¸ §L¢ ã ª ¸ ®e± ¸ §I¯ Å ®C§ Ú­¸ Ø Å ¯T³ ¸ ¯T±þº:¢e¯ ê¸�Ú­¸Éeª Å ®C¯ Å ³¬¯�¥ ¸ ³¬£ ¸ ªG¯ ¸ ³ ¸ ¥L·¸ ³ ¸ ³ Ú­¸ ï ¸ ±�¯ ¸ ¥ Å ³ Å £ ê¸ ª¬³ ¸ § Ú«¸ £�¢j¨­®T§ ã ¨ ¸ ®�¯L·¸ ØÙ³©¨«ªù¯ Å ®C§ Ú­¸ Ø Å ¯T³ ¸ ¯T±º:¢8¯ ê¸ÙÚ­¸ Éeª Å ®T¯ Å ³©¯ »o¾ Å�Ü ·¸ ³¬¨â�TØ Å ª¬¨­¢¤®c¯ ¸ÿÚ Å ØÙ¢ Ð ·¸ ³ ¸ ®TØ ¸/¸ ®¹ªÛ³ ¸ £ ¸ §¬±T³ ¸ §°¯T¨«³ ¸ Ø�ª ¸ § ¸ ª ¨­®T¯C¨­³ ¸ Ø�ª ¸ §ØÙ¢¤®T§gªÛ¨üªÛ± ¸ Å ¨«®T§¬¨�±T®/ª ¸ §gª�¯ ¸�Ú Å Ü�Å Ú ¨«¯T¨«ª8·¸ ¯C±�º�¢8¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³¬¯ »�¾ ¸ §&·¸ Ø Å ³gªÛ§Ç¢ ã § ¸ ³ Ü ·¸ § ¸ ®¹ªÛ³ ¸�Ú«¸ §¯ ¸ ±8Íÿ£ ¸ §¬±C³ ¸ §]¥ ¸ ± Ü ¸ ®¹ª Å Ú ¢j³¬§ �¸ ªÛ³ ¸ Å ª©ªÛ³©¨ ã ±L·¸ §]§©¢¤¨«ª êÅ ¯ ¸ §�Ø�¢¤®¹ªÛ³©¨ ã ±Cª¬¨­¢¤®C§]¯ ¸ §�¢¤³©¯T³ ¸ §�§©±T¥L·¸ ³©¨ ¸ ±T³¬§®T¢¤®�¨«®TØ Ú ±T§ Ú ¢¤³©§�¯C±�Ø Å Ú ØÙ± Ú ª Ð ·¸ ¢j³¬¨ ë ± ¸ ä�§¬¢¤¨üª êÅ ¯ ¸ ®C¢¤± Ü ¸ Å ±8Íy¥ Ð ·¸ ®T¢¤£ ê¸ ® ¸ §{®T¢¤®y¥T³e·¸ ¯T¨«ª¬§P¥ Å ³ Ú«¸º:¢8¯ ê¸ÙÚ­¸ É5ª Å ®T¯ Å ³¬¯ »�º ¸ ®L·¸Ù¸ §¦¯ ¸ Ø�¢¤®TØ ¸ ³©ª ÅÝÜ ¸ Ø:±C® ¸ £ ¸ ¨ Ú«Ú­¸ ±C³ ¸ ØÙ¢¤®T® Å ¨­§©§ Å ®TØ ¸ ¯ ¸ §?¨«®TØ ¸ ³©ªÛ¨üªÛ±T¯ ¸ §ª Ð ·¸ ¢¤³¬¨ ë ± ¸ §Ùä Ú«¸ §I£ ¸ §¬±C³ ¸ §Æ¯ ¸ ¥T³e·¸ ØÙ¨«§¬¨«¢¤®T§I¥ ¸ ³¬£ ¸ ª©ª ¸ ®5ªÆ¯ ¸ùÚ«¸ Ü ¸ ³SØ ¸ § Å £ ã ¨­à¤±@æ � ª8·¸ §Ù»
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¾ ¸�ë ± Å ³54�=zyD{ ¸ §gª Ú­¸ §¬¨âÍ8¨ ê¸ £ ¸ùë ± Å ³54 êÅ ÅÝÜ ¢¤¨­³þ·¸ ª8·¸ ¯L·¸ ØÙ¢¤± Ü ¸ ³gªÝä ¸ ® � �@���Tä êÅ > ¸ ³©£�¨ Ú Åjã ä Å ±T¥T³ ê¸ §¯T±!Á ¸ I Å ªÛ³¬¢j® » ¾ ¸þë ± Å ³�4$=zy�{!ØÙ¢j£�¥ Ú ê¸ ª ¸ Å ¨­®T§©¨ Ú Å ª¬³¬¢¤¨«§¬¨ ê¸ £ ¸ à�·¸ ®L·¸ ³ Å ª¬¨­¢¤®ý¯ ¸�ë ± Å ³�4e§�»LÉ ¸ÙÚ ¢¤® Ú«¸º:¢8¯ ê¸ÙÚ­¸ Éeª Å ®C¯ Å ³¬¯MäMØ Þß¸ §gªù±T® ¸ ¥ Å ³©ªÛ¨«ØÙ± Ú«¸ ¯ ¸ §¬¥T¨«® �/. �8äaØ Ð Å ³¬à ¸ � . � ¸ ªù¯ ¸ ¥ Å ³©ª ¸ ® Å ¨«³ ¸ ¯ Þ ¨­§©¢¤§¬¥C¨­®î Å ¨ ã Ú«¸þÚ­¸�ë ± Å ³54 � »LÀ Ú § ¸ ¯L·¸ §©¨­®¹ª ê¸ à¤³ ¸ ¥T³ ¸ § ë ± ¸/¸ ÍCØ Ú ±T§©¨ Ü ¸ £ ¸ ®¹ª ¸ ®c±T® ã ¢¤§¬¢j® � ¸ ª�±T® ë ± Å ³�4� »�¾ ¸�ë ± Å ³549=zy�{ ¸ §gª Ú«¸ § ¸ ± Ú�î ¸ ³¬£¦¨­¢¤® î ¢j®T¯ Å £ ¸ ®¹ª Å Ú Å ´ Å ®¹ª�±T® ¸ £ Å §©§ ¸ ¯ ¸�Ú�Þ ¢¤³©¯T³ ¸ ¯ ¸�Ú�Þ ·¸ Ø Ð ¸ÙÚ­Ú«¸·¸�Ú­¸ Ø�ªÛ³©¢ î Å ¨ ã Ú­¸ »¹À Ú ØÙ¢¤®C§©ªÛ¨üªÛ± ¸ ±T® ¸G¸ ÍCØ ¸ÙÚ«Ú­¸ ®¹ª ¸ §¬¢¤®T¯ ¸ ¯T±i§ ¸ Ø�ª ¸ ±T³i·¸ÙÚ«¸ Ø�ª¬³¬¢ î Å ¨ ã Ú«¸]¸ ªI¯ ¸ÇÚ Å�ã ³¬¨«§¬±T³ ¸ ¯ ¸§©´e£ý·¸ ªÛ³©¨ ¸ Å §©§¬¢eØÙ¨í·¸�¸ »5¾ ¸Ië ± Å ³�4õ=zy�{�¥B¢¤±T³¬³ Å ¨«ª �¸ ªÛ³ ¸ ±T®¦³e·¸ Ü ·¸�Ú Å ª ¸ ±T³"¯ ¸ ®T¢j± Ü ¸�Ú­Ú­¸ ¥ Ð ´e§©¨ ë ± ¸ êÅ ª¬³ ÅÝÜ ¸ ³¬§§ ¸ §Æ£¦¢8¯ ¸ §I¯ ¸ ¥T³¬¢e¯T±TØíªÛ¨«¢¤®þ¢¤±:¯ ¸ ¯L·¸ §¬¨«®¹ª8·¸ àj³ Å ª¬¨­¢¤® »
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Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02761 ± 0.00036 0.02770
mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1874
ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4965
σhad [nb]σ0 41.540 ± 0.037 41.481
RlRl 20.767 ± 0.025 20.739
AfbA0,l 0.01714 ± 0.00095 0.01642
Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1480
RbRb 0.21630 ± 0.00066 0.21562
RcRc 0.1723 ± 0.0031 0.1723
AfbA0,b 0.0992 ± 0.0016 0.1037
AfbA0,c 0.0707 ± 0.0035 0.0742
AbAb 0.923 ± 0.020 0.935
AcAc 0.670 ± 0.027 0.668
Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1480
sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314
mW [GeV]mW [GeV] 80.425 ± 0.034 80.390
ΓW [GeV]ΓW [GeV] 2.133 ± 0.069 2.093
mt [GeV]mt [GeV] 178.0 ± 4.3 178.4

xfy{z õ � » � Ã Ê�Ø Å ³©ª ¸ ®¹ª¬³ ¸ Ú«¸ § Ü�Å Ú­¸ ±T³¬§ù£ ¸ §©±T³e·¸�¸ §4¯ ¸ §�¢ ã § ¸ ³ Ü�Åjã Ú«¸ §�·¸ÙÚ­¸ Ø�ª¬³¬¢ î Å ¨ ã Ú­¸ § ¸ ª Ú­¸ § ÜjÅ Ú­¸ ±C³¬§¥T³e·¸ ¯T¨«ª ¸ §"¥ Å ³ Ú­¸ º:¢e¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³¬¯ »ì¾ ¸ § Ü�Å Ú­¸ ±T³¬§�¥C³e·¸ÙÚ ¨­£¦¨­® Å ¨­³ ¸ §�¥T³e·¸ § ¸ ®¹ª8·¸Ù¸ §L¯ Å ®T§"Ø ¸ ª Åjã Ú­¸ Å ±{§¬¢¤®¹ªªÛ¨­³e·¸Ù¸ §Æ¯ ¸�Á �ÄÃ »
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¾ Å ¥T³ ¸ £�¨ ê¸ ³ ¸ ¥ Å ³©ª¬¨ ¸Gî ¸ ³ Å ÚtÞ ¢ ã ï ¸ ªÆ¯ Þ ±T® ã ³ ¸�î Ð ¨­§gªÛ¢¤³©¨ ë ± ¸ ¯ ¸�Ú Å ¯L·¸ ØÙ¢¤± Ü ¸ ³gª ¸ ¯C± ë ± Å ³�4i=zy�{ ¸ ®£ ¸ ª¬ª Å ®5ª Ú�Þ Å Ø�Ø ¸ ®¹ªP§¬±T³ Ú­¸ ³ �¢ Ú«¸ ¥T³e·¸ ¥a¢¤®C¯h·¸ ³ Å ®¹ª ë ± ¸ Ø ¸ ¯ ¸ ³¬®T¨ ¸ ³oï©¢¤± ¸ ¯ Å ®T§ Ú­¸ Ø Å ¯T³ ¸ ¯T±=º:¢e¯ ê¸�Ú­¸Éeª Å ®C¯ Å ³¬¯M»¹Ë]¢¤±C§�¯T¢¤®T® ¸ ³¬¢j®T§ ¸ ®T§©±T¨«ª ¸IÚ­¸ §�¯T¨üúÆ·¸ ³ ¸ ®¹ª ¸ §�Ø Å ³ Å Ø�ª8·¸ ³©¨­§©ª¬¨ ë ± ¸ §�¯ ¸ Ø ¸oî ¸ ³¬£¦¨­¢j® ä�¥C±T¨­§�®C¢¤±T§¯h·¸ Ø�³¬¨­³©¢¤®T§ Ú­¸ §S¯T¨«úÆ·¸ ³ ¸ ®¹ª ¸ §Æ£=·¸ ª Ð ¢e¯ ¸ §S¯ ¸ £ ¸ §¬±C³ ¸ ¯ ¸ùÚ Å £ Å §¬§ ¸ ¯T±�=zyD{}»
µY¶}|�¶®µ ~ ÀVÕ,+�½¶-�À®¸ÆÖGÔ

¼ Ü ¸ Ø Ú Å ¯L·¸ Ø�¢¤± Ü ¸ ³©ª ¸ ¯T± Ú«¸ ¥Cª¬¢¤® ×y¸ ® � � � � ¸ ª4Ø ¸ÙÚ«Ú­¸ ¯T± ë ± Å ³54 �?¸ ® � � �@� ä ÚtÞì¸ ÍC¨«§©ª ¸ ®TØ ¸ ¯T±ë ± Å ³54$=zyD{ ¯ ¸ Ü ¸ ® Å ¨üª�±C®�·¸ÙÚ ·¸ £ ¸ ®¹ª�ØÙ³©±TØÙ¨ Å Ú ¯ ¸þÚ Å Ø�¢ Ð ·¸ ³ ¸ ®TØ ¸ ¯C±cº:¢e¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³©¯ »�Ê"® ¸ ú ¸ ªÙäÚ�Þß¸ Í8¨­§gª ¸ ®CØ ¸ ¯ Þ ±T® ¸ ª¬³¬¢¤¨«§¬¨ ê¸ £ ¸�î Å £¦¨ Ú«Ú­¸ ¯ ¸{ë ± Å ³545§ ¸ §gªÇ®L·¸ Ø ¸ §©§ Å ¨«³ ¸ Å �`®/¯ Þ ¨«®TØ Ú ±T³ ¸PÚ Å�Ü ¨­¢ Ú Å ª¬¨­¢¤®�¯ ¸Ø�Ù ¢ ã § ¸ ³ Ü ·¸Ù¸ ¯ Å ®T§ Ú«¸ Ø Å ¯C³ ¸ ¯T± º:¢8¯ ê¸ÙÚ­¸ É5ª Å ®T¯ Å ³¬¯ » ¡ ¸ ØÙ¨I¥T³©¢ Ü ¨ ¸ ®¹ª¦¯T± î Å ¨«ª ë ± ¸�Ú«¸ ®T¢¤£ ã ³ ¸£�¨«®T¨­£ Å Ú ¯ ¸ à�·¸ ®L·¸ ³ Å ª¬¨­¢¤®T§ù¯ ¸¦ë ± Å ³�4e§ ¸ §gªK� Å �`®�¯ ¸ à Å ³©¯ ¸ ³ Ú Å £ Å ªÛ³©¨­Ø ¸ ¯ ¸ £=·¸ÙÚ Å ®Tà ¸ ¯ ¸ §�·¸ ª Å ªÛ§¥T³¬¢¤¥C³ ¸ §Æ¯ ¸ £ Å §¬§ ¸�¸ ªS¯ ¸ §i·¸ ª Å ªÛ§S¥T³©¢¤¥T³ ¸ §S¯ ¸ § ÅÝÜ ¸ ±T³ÙäBØÙ¢j£�¥ Ú«¸ Í ¸ »¾ Þ ·¸ ªÛ±C¯ ¸ ¯ ¸ §¦¥T³¬¢j¥T³¬¨í·¸ ª8·¸ §�¯T± ë ± Å ³54 � Ú Å ¨­§©§ Å ¨üª{§¬±C¥T¥a¢j§ ¸ ³ ë ± Þ ¨ Ú Å ¥T¥ Å ³©ª ¸ ® Å ¨üª êÅ ±T®!¯C¢¤± ã Ú«¸ ª¯ Þ ¨«§¬¢¤§©¥T¨­®M»C¾ Þ Åjã § ¸ ®TØ ¸ ¯ Þ ¢ ã § ¸ ³ Ü�Å ªÛ¨«¢¤®°¯T¨«³ ¸ Øíª ¸]¸ ª ÚtÞ Å ØÙØ ê¸ § êÅ ¯ ¸ §�·¸ ® ¸ ³©à¤¨ ¸ §o¯ ¸ ¥ Ú ±T§ ¸ ®i¥ Ú ±T§h¨«£�¥B¢¤³ áª Å ®¹ª ¸ §Ùä¹¥ ¸ ³©£ ¸ ª¬ª Å ¨ ¸ ®¹ª�¯ Þ ¨«£�¥B¢¤§ ¸ ³�¯ ¸ § Ú ¨«£�¨üª ¸ §�¨­® î ·¸ ³¬¨ ¸ ±T³ ¸ §�§©±T³ Ú Å £ Å §©§ ¸ ¯T± ë ± Å ³�4¥=zyD{}»¹Ê"® � �@�	�CäÚ Å ³ ¸ Ø Ð ¸ ³©Ø Ð ¸ ¯T¨­³ ¸ Ø�ª ¸ ¯T± ë ± Å ³549=zy�{�¥ ¸ ³¬£ ¸ ª©ª Å ¨üª Å ¨«®T§¬¨�¯ ¸ £ ¸ ª¬ª¬³ ¸ � � �ïë'ì�í[. ü
¸ÇØ�¢¤£�£ ¸{Ú ¨­£¦¨«ª ¸¨­® î ·¸ ³¬¨ ¸ ±T³ ¸ »C¾ Å ³ ¸ Ø Ð ¸ ³¬Ø Ð ¸ ¨«®T¯T¨«³ ¸ Øíª ¸ ¥ ¸ ³¬£¦¨«ªL¯ ¸ ¥T³e·¸ ¯T¨«³ ¸�Ú Å £ Å §¬§ ¸ ¯ ¸ Ø ¸Gë ± Å ³�4 ¸ ®i£ ¸ §¬±T³ Å ®¹ª Ú«¸ §¢ ã § ¸ ³ Ü�Åjã Ú«¸ §þ·¸ÙÚ«¸ Ø�ª¬³¬¢ î Å ¨ ã Ú«¸ § Å ±þ¥ �¢ Ú­¸ ¯T± �B! Å ±T¥T³ ê¸ §S¯T±�ØÙ¢ Ú«Ú ¨­§©¨­¢¤®C® ¸ ±T³ ì � ì Ç ¾�Ê ¶ µ
� !#����!�"3Í}�{�«Í����� � �W�@�¤� �@� � È��Ç/È�� ë¥ì�íY. ü ¸ ð � » �W� ø

¾ ¸ § ¸ Í8¥L·¸ ³©¨ ¸ ®TØ ¸ §�¡o¿_> ¸ ªù¿�� ¯L·¸ ª ¸ Ø�ª ê¸ ³ ¸ ®5ª Ú«¸ §�¥C³ ¸ £¦¨ ¸ ³¬§]¨­®T¯T¨«Ø ¸ §�¯ ¸{ÚtÞì¸ Í8¨­§©ª ¸ ®TØ ¸ ¯T± ë ± Å ³�4=zy�{ ¸ ® � �@�	� ¸ ª Å ®T®C¢¤®TØ ê¸ ³ ¸ ®5ª�§ Å ¯L·¸ Ø�¢¤± Ü ¸ ³©ª ¸{¸ ® � �@�N�eäT¯ Å ®T§Æ±T® ¸ à Å £¦£ ¸ ¯ ¸ £ Å §©§ ¸�¸ ® Å ØÙØ�¢¤³¬¯Å�Ü ¸ Ø Ú­¸ §Æ¥C³e·¸ ¯C¨­Ø�ª¬¨­¢¤®C§I¯ ¸ ¾�Ê ¶ µ
Ø�$Q� µ �Q����� � ��� ± � � � �W�ïë'ì�í[. ü ¸$ � µ �Q����� � � �@� � È��Ç ¸ È � �@� ë'ì�í[. ü ¸ ð � » � � ø

¡ ¸ § ¸ ÍC¥L·¸ ³¬¨ ¸ ®TØ ¸ §I¢¤®¹ªh¥ Å ³ Ú Å §¬±T¨üª ¸ £ ¸ §©±T³e·¸ ¥ Ú ±C§h¥T³e·¸ ØÙ¨«§e·¸ £ ¸ ®5ª Ú Å £ Å §©§ ¸ ¯T±Â=zyD{}äe¯ Å ®T§L¯T¨«úÆ·¸ ³ ¸ ®¹ªÛ§Ø Å ® Å ±8Ía»�Ê�®�±Cª¬¨ Ú ¨«§ Å ®¹ª Ú­¸ §Ç¯C¢¤®T®L·¸�¸ § Å Ø�ª¬± ¸ÙÚ«Ú­¸ £ ¸ ®5ªG³ ¸ Ø�± ¸ ¨ Ú­Ú ¨ ¸ §�¥a¢¤±C³ Ú­¸ Ä ±T® á À¬À ä ÚtÞ Å ® Å Ú ´e§ ¸ ØÙ¢¤£ áã ¨­®L·¸�¸ ¯ ¸ § ³e·¸ §¬± Ú ª Å ªÛ§ ¯ ¸ Ø ¸ §°¯ ¸ ±8Í ¸ Í8¥h·¸ ³©¨ ¸ ®CØ ¸ § ¥ ¸ ³¬£ ¸ ª°¯ ¸ ¯T¢¤®C® ¸ ³�ØÙ¢¤£¦£ ¸ ®T¢j± Ü ¸�Ú­Ú­¸ Ü�Å Ú­¸ ±T³£�¢¤®C¯T¨ Å Ú«¸ïÁ � Ã ð ¥C³e·¸ÙÚ ¨­£¦¨­® Å ¨­³ ¸Ýø ¥B¢¤±T³ Ú Å £ Å §©§ ¸ ¯T±�=zyD{�µ
�Q�����|� �W� � !�� � Èi� �Ç/Èi� � � � ! � ë'ì�í[. ü ¸ ð � » � � ø

Å�Ü ¸ Ø�±T® ¸�¸ ³©³ ¸ ±C³Æ§g´e§©ª8·¸ £ Å ªÛ¨ ë ± ¸ ¯ ¸ � ! � ë¥ì�íY. ü�¸Ý»
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¾ ¸ £¦¢e¯ ¸ ¯ ¸ ¥T³¬¢e¯T±TØíªÛ¨­¢j®ÿ¥T³©¨­®TØ�¨­¥ Å Ú ¯T± ë ± Å ³54�=zy�{ Å ±C¥T³ ê¸ §G¯ ¸ §�£ Å Ø Ð ¨­® ¸ § Ð Å ¯C³¬¢¤®T¨ ë ± ¸ § ¸ §©ªØ ¸ÙÚ ±T¨ î Å ¨«§ Å ®¹ª¦¨­®¹ª ¸ ³ Ü ¸ ®T¨«³ ÚtÞ ¨«®¹ª ¸ ³ Å Ø�ª¬¨­¢¤® î ¢j³©ª ¸ »�¾ ¸�ë ± Å ³54$=zyD{ ¸ §©ª Å ¨­®T§©¨I¥T³¬¢e¯T±T¨üª�¥ Å ³�¥ Å ¨«³ ¸ §ï= %=¥T±T¨­§ ë ± ¸SÚ�Þ ¨­®¹ª ¸ ³ Å ØíªÛ¨­¢j® î ¢¤³gª ¸ Ø�¢¤®T§ ¸ ³ Ü ¸ÆÚ Å § ÅÝÜ ¸ ±T³Ù»¹¼]±�¾wUG¡�ä ÚtÞ Åjã § ¸ ®CØ ¸ ¯ Þ Å ®¹ªÛ¨ áÂë ± Å ³�4e§"¯ ¸ ÜjÅ Ú­¸ ®CØ ¸¸ ª Ú�Þ Åjã ¢j®T¯ Å ®TØ ¸ ¯ ¸ à Ú ±T¢¤®C§"¯ Å ®T§ Ú­¸ ¥T³©¢jªÛ¢¤®Mä ¸ Í8¥ Ú ¨ ë ± ¸ ®¹ª ë ± ¸]Ú«¸ §�¥ Å ¨«³ ¸ § §¬¢j¨ ¸ ®¹ª £ Å ï©¢¤³¬¨üª Å ¨«³ ¸ £ ¸ ®5ª¥T³¬¢e¯T±T¨üª ¸ §�¥ Å ³ î ±C§¬¨­¢j®¦¯ ¸ à Ú ±T¢¤®T§ ð
Ì � � Å ø »5¡ ¸ ª¬ª ¸ §©¨«ªÛ± Å ªÛ¨«¢¤® ¸ §©ªL¨­® Ü ¸ ³¬§e·¸Ù¸ Å ±T¥T³ ê¸ § ¯T± Á ¸ I Å ªÛ³¬¢j® äØ ¸ ª©ª ¸ £ Å Ø Ð ¨­® ¸ £ ¸ ª©ª Å ®¹ª ¸ ®?ï ¸ ±:¯ ¸ §SØÙ¢ Ú«Ú ¨­§©¨­¢¤®C§H{ %{}»È ® ¸oî ¢¤¨­§�¥T³¬¢e¯T±T¨üªÝä Ú­¸oë ± Å ³�4õ=zyD{�¯T±�º:¢8¯ ê¸ÙÚ­¸ É5ª Å ®T¯ Å ³¬¯?§ ¸ ¯L·¸ §¬¨«®¹ª ê¸ àj³ ¸ ¥T³ ¸ § ë ± Þß¸ Í8Ø Ú ±T§©¨ Ü ¸ £ ¸ ®¹ª¸ ® � � ð � �@�@Å ø »M¿G± î Å ¨«ª]¯ ¸4Ú Å ã ³¬¨í·¸ Ü ¸ ª8·¸ ¯ ¸ §¬¢j®&ª ¸ £¦¥T§G¯ ¸ Ü ¨ ¸�×XÌ �W� Ç ¸ f h ä Ú­¸Pë ± Å ³54�=zyD{/§ ¸¯h·¸ §©¨­®¹ª ê¸ à¤³ ¸ ÅÝÜ�Å ®¹ª{¯ ¸ § Þ Ð Å ¯T³©¢¤®T¨­§ ¸ ³�»"¾ ¸ §{¥T³©¢¤¥T³©¨í·¸ ª8·¸ § ð ¨­£¦¥T± Ú §¬¨«¢¤® ä}§¬¥C¨­® ø ¯ ¸ Ø ¸°ë ± Å ³54�¥ ¸ ± Ü ¸ ®5ªÅ Ú ¢¤³©§ �¸ ª¬³ ¸ ¯T¨­³ ¸ Øíª ¸ £ ¸ ®¹ªÆ¢ ã § ¸ ³ Ü ·¸�¸ § Å ±iªÛ³ ÅÝÜ ¸ ³¬§Æ¯ ¸ § ¸ §]¥C³¬¢e¯T±T¨«ª¬§I¯ ¸ ¯L·¸ §©¨­®¹ª8·¸ à¤³ Å ªÛ¨­¢j® »
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¾ Å ØÙ¢¤®C® Å ¨­§©§ Å ®CØ ¸ ¥T³e·¸ ØÙ¨­§ ¸ ¯ ¸¦Ú Å £ Å §©§ ¸ ¯T± ë ± Å ³54v=zyD{ ¸ §©ª�¥T³©¨­£¦¢¤³¬¯T¨ Å Ú­¸ ¥a¢j±T³ù£�¨ ¸ ±8Í&ØÙ¢¤£ á¥T³ ¸ ®T¯T³ ¸{ð�¸ ªLØ�¢¤®¹ªÛ³ Å ¨­®T¯C³ ¸�ø�Ú Å ¥ Ð ´e§©¨ ë ± ¸ ·¸�Ú­¸ ØíªÛ³©¢ î Å ¨ ã Ú­¸ ä Ú Å ¥ Ð ´e§¬¨ ë ± ¸ ¯ ¸ÆÚ ÅÇã ¸ Å ±Cª8·¸]¸ ª Ú Å ¥ Ð ´e§¬¨ ë ± ¸¯T±�UÆ¨­à¤àj§Ù»¹Ê"® ¸ ú ¸ ªÝä Ú«¸ §"¢ ã § ¸ ³ ÜjÅ�ã Ú­¸ §�·¸�Ú­¸ ØíªÛ³©¢ î Å ¨ ã Ú­¸ § ðQ� � ä¹§¬¨«®��M� ÇG�J�� ä«»�»Ù» ø §©¢¤®¹ª ª¬³ ê¸ §L§ ¸ ®T§©¨ ã Ú«¸ § êÅ Ú Å£ Å §©§ ¸ ¯C±õ=zy�{ ë ±T¨8¨­®¹ª ¸ ³ Ü ¨ ¸ ®¹ª�¯ Å ®C§ Ú­¸ Ø Å Ú ØÙ± Ú ¯ ¸ §�ØÙ¢¤³©³ ¸ Ø�ªÛ¨«¢¤®T§�³ Å ¯T¨ Å ªÛ¨ Ü ¸ §�¯ ¸ § Å ±CªÛ³ ¸ §�¢ ã § ¸ ³ Ü�Åjã Ú«¸ §¯T±/º:¢e¯ ê¸�Ú­¸ Éeª Å ®C¯ Å ³¬¯M»a¿ ¸ùî Å ¨üªÝä`®T¢¤±C§ Å Ú«Ú ¢¤®C§I®T¢¤±T§]¨­®¹ª8·¸ ³ ¸ §©§ ¸ ³ êÅ Ú Å ¥T³e·¸ ØÙ¨­§©¨­¢¤®:®L·¸ Ø ¸ §©§ Å ¨«³ ¸ §©±T³ Ú Å£ ¸ §¬±T³ ¸ ¯ ¸GÚ Å £ Å §©§ ¸ ¯C±�=zyD{þ¥B¢¤±T³hØ�¢¤®¹ªÛ³ Å ¨­®T¯C³ ¸G¸ &�Ø Å Ø ¸ £ ¸ ®¹ª Ú«¸ º:¢e¯ ê¸�Ú­¸ Éeª Å ®T¯ Å ³¬¯ ä Ú ¢¤³©§ ë ± Þß¸ÙÚ­Ú«¸§ ¸ ³ Å Ø�¢¤±T¥ Ú ·¸Ù¸ Å ±8Íi¨­® î ¢¤³©£ Å ªÛ¨­¢j®T§h¯ Þ Å ±Cª¬³ ¸ §Æ¢ ã § ¸ ³ Ü�Åjã Ú«¸ §Ù»

s�þ � þ � þSs } b,cedwk�b Y qH� Y k�b,m	jWb
¼ ÚtÞ ¢¤³©¯T³ ¸ÇÚ«¸ ¥ Ú ±C§ ãTÅ §Ùä Ú Å £ Å §©§ ¸ ¯T± ã ¢j§¬¢¤®9� ¸ §©ªÆ¯T¢¤®T®L·¸Ù¸ ¥ Å ³ùµ
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¢ ê± Ú«¸ ª ¸ ³¬£ ¸���� Ø�¢¤®¹ªÛ¨ ¸ ®¹ª Ú«¸ §SØÙ¢j³¬³ ¸ Ø�ª¬¨­¢¤®T§S¨«§¬§¬± ¸ §Æ¯ ¸ §Æ¯T¨ Å à¤³ Å £¦£ ¸ § Å ±eÍ�¢¤³¬¯T³ ¸ §S§¬±C¥h·¸ ³©¨ ¸ ±C³¬§Ù»a¡ ¸ª ¸ ³©£ ¸ ØÙ¢¤®¹ªÛ¨ ¸ ®¹ª Ú«¸ §GØ�¢¤³¬³ ¸ Ø�ª¬¨­¢¤®C§G¨­§©§¬± ¸ §�¯C± ë ± Å ³54�=zy�{ ð��¹� ¸����� ø]¸ ª Ú«¸ §GØ�¢¤³¬³ ¸ ØíªÛ¨­¢j®T§G¥T³©¢ Ü ¸ ® Å ®5ª¯T± ã ¢j§¬¢¤®=¯ ¸ U]¨«à¤à¤§ ð�� Ú ¢jà ðQ�8jLø¬ø »�¼]¨­®T§©¨�ä Ú ¢¤³©§ ë ± ¸°ÚtÞ Å ï©±C§©ª ¸ £ ¸ ®¹ª{¯ ¸ §?¯T¢¤®T®L·¸�¸ §?Ø�¢ Ú­Ú«¸ Ø�ª8·¸Ù¸ § Å ±¥ �¢ Ú­¸ ¯T± �"! ¸ ª Ø ¸ÙÚ«Ú­¸ § ¯ ¸ § £ ¸ §¬±C³ ¸ § ¯T¨­³ ¸ Ø�ª ¸ §�¯ ¸ÿÚ Å £ Å §¬§ ¸ ¯T± � ¸ ª°¯ ¸ § Å Ú Å ³¬à ¸ ±T³�ä ¸ §©ª ¸�î áî ¸ Ø�ª¬±L·¸pÁ �6Ã ä"®T¢j±T§?¢ ã ª ¸ ®T¢¤®C§ Ú Å £ ¸ ¨ Ú«Ú­¸ ±C³ ¸ ¸ §©ª¬¨­£ Å ªÛ¨«¢¤®�¨­®C¯T¨­³ ¸ Ø�ª ¸ ¯ ¸þÚ Å £ Å §¬§ ¸ ¯T± ë ± Å ³54n=zyD{Yµ
� � !#�� � ��� � � È ¸Ç � ë'ì�í[. ü ¸ ë ±T¨ ¸ §©ª ¸ ® Å ØÙØ�¢¤³¬¯ ÅÝÜ ¸ Ø Ú Å4ÜjÅ Ú­¸ ±C³I£�¢�´ ¸ ®T® ¸ £�¢j®T¯T¨ Å Ú­¸ »¾ Å �`à¤±T³ ¸ � »��þ¥C³e·¸ § ¸ ®¹ª ¸ Ú Å £ Å §©§ ¸ ¯T± ã ¢¤§¬¢j®�� ¸ ® î ¢¤®TØíªÛ¨­¢j®y¯ ¸�Ú Å £ Å §¬§ ¸ ¯T± ë ± Å ³54�=zyD{}»¶ Ú ±T§¬¨ ¸ ±T³©§ Ð ´8¥B¢jª Ð}ê¸ § ¸ §Æ¯ ¸ £ Å §©§ ¸ ¥B¢¤±T³ Ú«¸ ã ¢¤§¬¢¤®�UÆ¨­à¤à¤§h§¬¢¤®¹ªþ·¸ à Å Ú­¸ £ ¸ ®¹ªI³ ¸ ¥B¢¤³©ª8·¸Ù¸ §Ù»`ËÆ¢¤±T§S¥a¢j± áÜ ¢¤®T§�³ ¸ £ Å ³ ë ± ¸ ³ ë ± ¸{Ú«¸ §Æ£ ¸ §¬±T³ ¸ § Å Ø�ªÛ± ¸ÙÚ­Ú«¸ §]¥T³¬¨ Ü ¨ Ú ·¸ à¤¨ ¸ ®5ªÆ±T® ã ¢¤§©¢¤®&¯ ¸ U]¨­àjà¤§ Ú ·¸ à ¸ ³Ù»r¼�¨«®T§¬¨tä Ú Å£ ¸ §¬±T³ ¸ ¥C³e·¸ Ø�¨­§ ¸ ¯ ¸ §�£ Å §©§ ¸ §L¯T±ï=zyD{ ¸ ª ¯T±i� ¥ Å ³gªÛ¨­Ø�¨­¥ ¸ êÅ Ú Å ØÙ¢j®5ª¬³ Å ¨«®¹ª ¸ §¬±T³ Ú Å £ Å §©§ ¸ ¯T± ã ¢j§¬¢¤®¯ ¸ UÆ¨­à¤àj§Ù» ¡ ¸ ª©ª ¸ ØÙ¢¤®¹ª¬³ Å ¨«®5ª ¸ ª ¸ §gª ¸ ¯T¢¤®TØ Ú Å ØÙ¢ Ð ·¸ ³ ¸ ®TØ ¸ ¨­®¹ª ¸ ³¬® ¸ ¯T± º:¢e¯ ê¸ÙÚ«¸ Éeª Å ®C¯ Å ³¬¯M»hÉe¨ Ú«¸ã ¢¤§©¢¤®¦¯ ¸ U]¨«à¤à¤§ Ü ¸ ® Å ¨üª êÅ��¸ ªÛ³ ¸ ¯L·¸ ØÙ¢j± Ü ¸ ³©ªÝä Ú Å ØÙ¢¤®T® Å ¨­§©§ Å ®TØ ¸ £ �¸ £ ¸ Å ¥C¥T³¬¢ÝÍ8¨­£ Å ªÛ¨ Ü ¸ ¯ ¸ § Å £ Å §©§ ¸¥ ¸ ³¬£ ¸ ª¬ª¬³ Å ¨üªI¯ ¸ à¤³ Å ®T¯ ¸ £ ¸ ®5ªÆ³e·¸ ¯T±T¨«³ ¸ùÚ Å{ãTÅ ®T¯ ¸ ¯ ¸ùÚ Å �`àj±T³ ¸ � »��8»
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¾ Å £ ¸ §¬±T³ ¸ ¯T¨­³ ¸ Ø�ª ¸ ¯ ¸�Ú Å £ Å §¬§ ¸ ¯T± ë ± Å ³54ÿ=zyD{N³e·¸ Å Ú ¨­§e·¸Ù¸ Å ±T¥C³ ê¸ §þ¯T±YÁ ¸ I Å ª¬³¬¢¤®Y¥ Å ³ Ú«¸ §¸ Í8¥L·¸ ³©¨ ¸ ®TØ ¸ §�¡o¿_> ¸ ª�¿�� ¸ §©ª Ú­¸ ³e·¸ §©± Ú ª Å ª}¯ ¸�Ú Å ØÙ¢¤£ ã ¨­® Å ¨«§¬¢¤®�¯ ¸ ¥ Ú ±T§©¨ ¸ ±T³¬§ Ø Å ® Å ±eÍù¯ ¸ ¯L·¸ §¬¨­®¹ª8·¸ à¤³ Å ªÛ¨«¢¤® »È ® ¸¦î ¢j¨­§ Ú Å ¥ Å ¨«³ ¸ = %=Ç¥T³©¢8¯C±T¨«ª ¸ ä}ªÛ³©¢¤¨­§Ç£¦¢8¯ ¸ §�¯ ¸ ¯L·¸ §¬¨«®¹ª8·¸ àj³ Å ª¬¨­¢¤®�§¬¢¤®¹ª Å ØÙØ ¸ §¬§©¨ ã Ú«¸ §�¥a¢j±T³ Ú«¸§©´e§©ª ê¸ £ ¸ � � � � µ
Ã Ú­¸ Ø Å ® Å Ú ¯T¨ Ú«¸ ¥Cª¬¢¤®ù¯ Å ®T§ Ú­¸�ë ± ¸ÙÚ5Ú­¸ §�¯ ¸ ±8Í ã ¢¤§¬¢j®T§ � § ¸ ¯h·¸ §©¨­®¹ª ê¸ à¤³ ¸ ®5ª ¸ ® Ú­¸ ¥8ªÛ¢¤® ¸ ª�® ¸ ±CªÛ³©¨­®T¢
Å §¬§©¢8Ø�¨í·¸ äÃ Ú­¸ Ø Å ® Å Ú § ¸ £¦¨ á�Ú­¸ ¥CªÛ¢¤®C¨ ë ± ¸ ¯ Å ®T§ Ú­¸�ë ± ¸ÙÚ ±T®þ¯ ¸ §I¯ ¸ ±eÍ ã ¢j§¬¢¤®T§I§ ¸ ¯h·¸ §©¨­®¹ª ê¸ à¤³ ¸Ç¸ ®�±C® ¸ ¥ Å ¨­³ ¸¡Y¡£¢ ä ¸ ª

Ã Ú­¸ Ø Å ® Å Ú Ð Å ¯T³¬¢¤®C¨ ë ± ¸ ¯ Å ®T§ Ú«¸Ùë ± ¸ÙÚ}Ú«¸ §I¯ ¸ ±8Í ã ¢¤§¬¢¤®C§Æ§ ¸ ¯h·¸ §©¨­®¹ª ê¸ à¤³ ¸ ®5ª ¸ ®�±T® ¸ ¥ Å ¨«³ ¸ ¡M¡ ¢ »
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xfy{z õ � »�� Ã º Å §©§ ¸ ¯T± ã ¢¤§¬¢¤®�� ¸ ® î ¢j®TØ�ª¬¨­¢¤®°¯ ¸ÇÚ Å £ Å §¬§ ¸ ¯T± ë ± Å ³�4�=zyD{}»`¾ ¸ §IØ�¢¤®¹ªÛ¢¤±C³¬§ êÅ ±@�@Å¯ ¸ ®T¨ Ü ¸ Å ±þ¯ ¸ ØÙ¢j®�� Å ®TØ ¸ ¥a¢¤±C³ Ú­¸ §I£ ¸ §©±T³ ¸ §S¯T¨­³ ¸ Ø�ª ¸ § ¸ ªS¨«®T¯T¨«³ ¸ Øíª ¸ §I§¬¢¤®¹ªÆ¨­®T¯C¨ ë ±L·¸Ù¸ §Ù»r¿G¨üúÆ·¸ ³ ¸ ®¹ª ¸ §Ð ´e¥B¢jª Ð ê¸ § ¸ §ù¥a¢¤±C³ Ú Å £ Å §¬§ ¸ ¯T± ã ¢¤§¬¢j®&¯ ¸ UÆ¨­à¤à¤§Æ§¬¢j®5ªG§¬±T¥ ¸ ³©¥a¢¤§e·¸Ù¸ §Ù»�¡ ¸ ª¬ª ¸ �`à¤±T³ ¸{¸ §gª ¸ Íeª¬³ Å ¨üª ¸¯ ¸ÂÁ �ÄÃ »
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¾ Å §©¨­à¤® Å ªÛ±T³ ¸ ¯T±þØ Å ® Å Ú ¯T¨ Ú­¸ ¥CªÛ¢¤® ¸ §©ª Ú Å ¥T³e·¸ § ¸ ®CØ ¸ ¯ ¸ ¯ ¸ ±8Í Ú­¸ ¥CªÛ¢j®T§I¯ ¸ Ø Ð Å ³©à ¸ §S¢¤¥C¥a¢¤§e·¸Ù¸ § Å ¨­®T§©¨ë ± Þ ±T® ¸ ¨­£¦¥T± Ú §¬¨­¢j®�ª¬³ Å ®C§ Ü ¸ ³¬§ ¸ £ Å ® ë ± Å ®¹ª ¸ ¨«£�¥B¢¤³gª Å ®¹ª ¸ ä¹§ Å ®C§o¢¤± ã Ú ¨ ¸ ³ Ú«¸ §L¯ ¸ ±8Íùï ¸ ª¬§h¨«§¬§¬±C§h¯ ¸]Ú Åî ³ Å à¤£ ¸ ®¹ª Å ªÛ¨«¢¤®{¯ ¸ § ë ± Å ³545§ � »¤¾ Å §©¨­à¤® Å ªÛ±T³ ¸ ¯ ¸ Ø ¸ ªÂ´e¥ ¸ ¯ Þ ·¸ Ü ·¸ ® ¸ £ ¸ ®5ª¬§ ¸ §©ª"ªÛ³ ê¸ §"¥T³©¢¤¥T³ ¸ £ Å ¨«§�¯T±î Å ¨«ª]¯ ¸4Ú Å ª¬¢¤¥a¢ Ú ¢¤à¤¨ ¸ ¯ ¸4ÚtÞ ·¸ ª Å ª"�`® Å Ú ärØ ¸ £¦¢e¯ ¸ ¥ ¸ ³©£ ¸ ª Ú Å ³ ¸ ØÙ¢j®T§©ª¬³¬±TØíªÛ¨­¢j®&ØÙ¢¤£¦¥ Ú ê¸ ª ¸ ¯ Þ ±T®&§ ¸ ± Ú¯ ¸ §P¯ ¸ ±8Íp=zyD{ ð Ø�¨­®L·¸ £ Å ªÛ¨ ë ± ¸ §©¢¤±T§ á ØÙ¢¤®¹ª¬³ Å ¨«®5ª ¸�ø »�¾ ¸ £�¢e¯ ¸ Ð Å ¯T³©¢¤®T¨ ë ± ¸ ® ¸¦î Å ¨«ª�¥ Å §P¨«®5ª ¸ ³ Ü ¸ ®C¨­³¯ ¸ ® ¸ ±Cª¬³¬¨­®C¢�¯ Å ®T§ Ú�Þ ·¸ ª Å ª_�`® Å Ú"¸ ª�³ ¸ ®C¯�¯T¢¤®CØ¦¥B¢¤§©§¬¨ ã Ú­¸?Ú Å ³ ¸ ØÙ¢j®T§©ª¬³¬±TØíªÛ¨­¢j®yØ�¢¤£�¥ Ú ê¸ ª ¸ ¯ ¸ §�¯ ¸ ±8Í=zy�{ ð Ø�¨­®L·¸ £ Å ª¬¨ ë ± ¸ §©±T³ á ØÙ¢¤®¹ªÛ³ Å ¨­®¹ª ¸�ø » ¡ ¸ ¥ ¸ ®T¯ Å ®¹ª Ú�Þß¸ ÍeªÛ³ Å Ø�ª¬¨­¢¤®=¯T±!§¬¨«à¤® Å Úo¸ §©ª¦ØÙ¢j£�¥ Ú ¨ ë ±L·¸�¸ ¥ Å ³Ú Å ¥T³e·¸ § ¸ ®TØ ¸ ¯ ¸ ã ³©±T¨«ª¬§ù¯ ¸?î ¢¤®T¯pìù¡o¿{»�¾ ¸ £�¢e¯ ¸ § ¸ £�¨ áÂÚ«¸ ¥Cª¬¢¤®T¨ ë ± ¸ ¥ ¸ ³©£ ¸ ª Ú Å ³ ¸ ØÙ¢¤®T§gªÛ³©±TØ�ª¬¨­¢¤®ØÙ¢¤£¦¥ Ú ê¸ ª ¸ ¯ Þ ±T®�¯ ¸ §{¯ ¸ ±eÍp=zyD{}»�¾ ¸ ã ¢¤§¬¢¤®�� § ¸ ¯L·¸ §¬¨«®¹ª8·¸ àj³ Å ®¹ª ¸ ®�±T® ¸ ¥ Å ¨­³ ¸�Ú­¸ ¥8ªÛ¢¤® á ® ¸ ±8ªÛ³¬¨«®T¢³ ¸ ®C¯ Ú Å ³ ¸ Ø�¢¤®T§©ª¬³¬±TØíªÛ¨«¢¤®:¯C±�=zyD{�ØÙ¢¤³©³ ¸ §©¥a¢j®T¯ Å ®¹ª]¯T¨â&¦ØÙ¨ Ú­¸ e »¾ Å §©ªÛ³ Å ª8·¸ à¤¨ ¸ £¦¨­§ ¸�¸ ®{¥ Ú Å Ø ¸ ¥a¢¤±C³ ¸ Í8ª¬³ Å ¨«³ ¸�Ú Å £ Å §¬§ ¸ ¯T±'=zy�{ ¸ §©ª Ú Å £ �¸ £ ¸ äv¨­®T¯L·¸ ¥ ¸ ®T¯ Å £¦£ ¸ ®¹ª¯T±:Ø Å ® Å Ú ·¸ ªÛ±T¯C¨í·¸ µÃ §e·¸�Ú­¸ ØíªÛ¨«¢¤®þ¯ ¸ §þ·¸ Ü ·¸ ® ¸ £ ¸ ®¹ªÛ§ êÅ ¥ Å ³©ª¬¨­³o¯ ¸ §]Ø�³¬¨üª ê¸ ³ ¸ § Ú­¸ §I£�¢j¨­®T§I§ ¸ ®T§©¨ ã Ú«¸ § êÅ �Q����� ä
Ã ³ ¸ ØÙ¢¤®T§gªÛ³©±TØ�ª¬¨­¢¤®�¯ Þ ±T® ¸ £ Å §¬§ ¸ ¥ Å ³°·¸ Ü ·¸ ® ¸ £ ¸ ®¹ª ¸ ®:±Cª¬¨ Ú ¨­§ Å ®5ªh±T® Å ï©±T§©ª ¸ £ ¸ ®¹ªÆØÙ¨«®h·¸ £ Å ªÛ¨ ë ± ¸ØÙ¢¤³©³ ¸ §¬¥B¢¤®T¯ Å ®¹ª êÅ Ú�Þ Ð ´e¥B¢jª Ð ê¸ § ¸ ¯ Þ ±T®\·¸ Ü ·¸ ® ¸ £ ¸ ®¹ªB= %=íäÃ ØÙ¢¤£¦¥ Å ³ Å ¨­§©¢¤®�¯ ¸ ¯T¨«§©ª¬³¬¨ ã ±CªÛ¨«¢¤®�¯ ¸ Ú Å £ Å §¬§ ¸ ¯C±n=zy�{�³ ¸ ØÙ¢¤®T§gªÛ³©±T¨«ª Å�Ü ¸ Ø Ú­¸ §P¯T¨­§gªÛ³©¨ ã ±Cª¬¨­¢¤®C§º:¢¤®¹ª ¸ á ¡ Å ³ Ú ¢�¢ ã ª ¸ ®5± ¸ § ÅÝÜ ¸ ØP¯C¨«úÆ·¸ ³ ¸ ®¹ª ¸ § Ü�Å Ú­¸ ±T³¬§S¯ ¸ £ Å §¬§ ¸ §S¯ ¸ =zyD{}»¾ Å{Ü�Å Ú«¸ ±T³I¯ ¸ùÚ Å £ Å §©§ ¸ ¯T±�=zy�{ ¸ §gª Å Ú ¢¤³©§oØ ¸�Ú­Ú­¸ ¢ ã ª ¸ ®e± ¸ Å ±þ£ Å Í8¨­£{±C£ ¯ ¸ Ü ³ Å ¨«§¬§ ¸ £ ã Ú Å ®TØ ¸ »
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ö0  °â±6¸Çø±$ù;±�¹�ù;±�ÁT´87:9 °;7=<

Forward SCT

Barrel SCT

TRT

Pixel Detectors
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� ê>áYæçÞDÕ^�ÄÕ�åJê5ÞJÕ�å åJë>áYæçä�á�ð�Õ�å õ5Õ àâÞJá�ã>õ>Õâ� êAá�ð�ä æ ìÕÆëïèâê>Þ òoóAá�� ê>ÕsæçÞçáYò�Õ�%£õAáYã>å ð�á�Þ ìÕ�àâäéèâã�ä�ãÿæçÕ�Þ�� ìÕ�õ>ä�á�ä�ÞDÕõ ìÕ�ðéä��Ääéæ ìÕ�ÕßëAá�Þ�ðéÕ�å'� êAáYæJÞJÕ�æçèâã5ã>Õ�á�ê�"8õ>Õ�Þçáp�âè�ã>åÚÞDÕ�åDëwÕ�ò�æçäÞ3GåéË�n*�¬nY¥éË$oY�¬ËY¥'w�wx��o�Õ�æ+Å�mY�¬n�}�~6�Ô÷á3ëAáYÞDæçäéÕ ð�á3ë>ð�ê5å�Õ�" æçÕ�ÞJã>Õ]õ5ê õíìÕ�æçÕ�ò�æJÕ�ê>Þ�äéã æJÕ�ÞDã>ÕßÕ�å�æ�ð�Õ0D�Ø�DÈ�xjið:áYåJåJè ò�äéÕßð�Õ�å æçÕ�òoó>ã>ä=� ê5Õ�å�õ>ÕÞçáp�âèâã5ã>Õ>�ÄÕ�ãÿæÆõ>Õ&æçÞJá�ã>åDäéæçäéèâã�Õ�ægõ5Õ�å òoó>á��Ç(>ÞDÕ�åé�áfõíìÕ�ÞDä=
�Õ���Ö Õ õíìÕBæçÕ�òBæçÕ�ê>ÞgÕ�å�ægò�è��Óëïèâå ìÕíõ>Õsæçêx(ïÕ�å@Õ�ãë>ð�á�å�æçä=� ê5Õ�õ>Õ'wÈ~<~ õ>Õ�õ>ä�á��.�ÕBæçÞJÕÄìÕ>� ê>äéë ìÕ�åÆõ�� ê>ã]@Að>õ���á�ã5è õ>Õ õ>ÕdË�n!×�~ ë>ð�á�� ê ìÕ�Õ�ã�èâÞ�B æJê>ã>àâå�æp�Õ�ã5Õ��Ö Õ�å?äDëAáYä�ð�ðéÕ�å�å åDèâãÿæ�ÞJÕ�àâÞJè�ê>ëíìÕ�å�Õ�ã æçÞDèâä�åíëAá�Þ�æçä�Õ�å
¦ ê>ã<(>ðéè òfò�Õ�ã æJÞçá�ðwèF�ê ðéÕ�å ë>á�ä�ðéð�Õ�åsåJè�ã æ èâÞJäéÕ�ãÿæ ìÕ�Õ�åÞçá�õ>ä�á�ð�Õ&�ÓÕ�ãÿæp%AÕ�æÚõ>Õ�êY"³(5ð�è ò�åé(wèâê5òoó>èâã>åÚõAá�ã>åÚð�Õ�å�� ê>Õ�ðéå ð�Õ�åÚë>á�ä�ðéð�Õ�å�è�ã æ ê>ã>Õ èâÞJäéÕ�ãÿæoáYæJä�èâã á�" ä�á�ð�Õ��+Úã �ÓáYæ ìÕ�ÞJä�á�ê³ÞJá�õ>ä�áYæçÕ�ê>ÞQÛ�3GÕ�ê>äéð�ðéÕ�å�õ>Õ ëïèâðÞ� ë5ÞJèâë$� ð,�Õ�ã>Õ¿ô�Õ�åDæ3ä�ãÿæçÕ�ÞJò�á�ðBìÕÄÕ�ãÿæçÞDÕQð�Õ�å ë>á�ä�ðéð�Õ�å�á�@>ã­õ>Õë>ÞJè õ>ê>äéÞJÕQõ>Õ�å�Þçáp�âè�ã>å�§lð�è�ÞJå�õ>ê�ë>á�åJåJá�àâÕ õ>Õ ëAáYÞDæçäéò�ê>ðéÕ�å ê>ðéæJÞçá�B ÞJÕ�ð�áYæçäÞ
 ä�åDæJÕ�å&� Ö Õ�å�Þçáp�âè�ã>å�åJèâãÿæÕ�ã>åDê>äéæJÕÏá�(>åDèâÞ�(íìÕ�åQëAáYÞÓðéÕ àâá���Ûlo�n��¨�8/©¥îm�n��c(*ª { ¥.u;n��c(*« � ôñõ>á�ã>å ðéÕ>� ê>Õ�ð0(AáYä�àâã>Õ�ãÿæ ðéÕ�åëAá�ä�ðéð�Õ�å>� Ö ÕQõ>äéåJëïèâåJä æçäÞ3 ëïÕ�Þ��ÓÕBæ�õ�� á�åJåDê>ÞJÕ�Þ�ê>ã-æJÕ>�Äë>å3õ5Õ õíìÕ�ÞJä=
�Õî�Óá�" ä��Óá�ðgõ>Õîw$mLÏPs á�äéã>åJä[� ê>Õð,� è�(5æçÕ�ãÿæçä�è�ã0õ�� ê5ã>ÕÉæçÞçáYò�Õ8� êAá�åJä§Biò�èâãÿæçä�ã ê>Õ<áp
�Õ�ò<ð�á­ë>ÞDè õ5ê>ò�æJä�èâã0õ�� Õ�ã �Äè2��Õ�ã>ã5ÕkË�Ä ëïèâäéã æJå õ>Õ
�ÓÕ�åJê>ÞDÕ��
G'H|G'H­¬ ®cM S X U Lh¯±°R V U�R PÔªÕ�å�� å�æp�Õ>�ÄÕÄõ>Õ�ò�á�ðéèâÞJä=� ìÕBæçÞDä�Õ�õ��¬�ED�ÔP�!7<Õ�åDæ�ÞJÕ�ëwèâÞ�æ ìÕñåJê5Þ]ð�á4@Aàâê5ÞJÕ�mY��ÅY�÷Ö Õ�æ�Õ�ã>åJÕ&�Ç(>ð�Õñò�á�Bð�èâÞDä�� ìÕ�æçÞDä�� ê>ÕßëïÕ�ê æ åDÕ õíìÕ�ò�è��ÄëïèâåJÕ�ÞÚÕ�ãîê>ã`ò�á�ðéèâÞJä=�.�ÕBæçÞJÕ`ìÕ�ð�Õ�ò�æJÞJè��Óá�àâãíìÕBæçä=� ê5Õ�õíìÕ�õ>äBìÕ<�áñð�á��ÄÕ�åJê5ÞJÕë>Þ ìÕ�ò�ä�åDÕ8õ>Õ ð,��ìÕ�ã>Õ�ÞJàâäéÕQÕ�æñõ5Õ ð�áîëïèâåJä æçä�è�ã­õ>Õ�å­ìÕ�ð�Õ�òBæçÞDèâã>å�Õ�æñõ5Õ�åñë>ó>è�æJèâã>å&%ÆÕ�æñõ�� ê>ã ò�á�ðéèâÞJä=�.�ÕBæçÞDÕóAá�õ>ÞDèâã>ä�� ê>Õ�õíìÕ�õ>äBìÕî�á�ð�áÇ�ÄÕ�åDê>ÞJÕ�õ>Õ�ð,�iìÕ�ã5Õ�ÞJà�ä�Õßõ>Õ�åE�DÕBæçå�Õ�æfõ>Õ�å�óAá�õ>ÞDèâã>å�ä�åDèâðBìÕ�å>�Ô÷á³ò�á�ð�è�ÞJä���ìÕ�æJÞJäéÕ ìÕ�ðéÕ�ò�æJÞJè��Óá�àâãíìÕ�æçä=� ê>Õ8ê5æçäéð�ä�åDÕ8õ>Õîðl�¬�ÚÞJàâèâã/ð�ä=� ê>ä�õ>Õ8ò�è����ÄÕ��Óäéð�äéÕ�ê/á�ò�æJä=3 Õ�æò�èâê*
 ÞDÕ ð�á�Þ ìÕ�à�ä�èâã8õ>Õ�åfë5åJÕ�ê5õ>è�BiÞJá�ë>äéõ>äéæ ìÕ�å�� ���[�ºË*��mY�AÔªÕ]ò�á�ð�èâÞDä��.�Õ�æJÞJÕßóAáYõ>ÞJèâã5ä�� ê>Õ]åJÕ�õíìÕ�ò�è��Äëwè�åJÕÕ�ã­ê>ã-ò�á�ðéèâÞJä=�.�ÕBæçÞJÕi�á8æçê>äéð�Õ�å�åDò�äéã æJä�ðéð�á�ãÿæçÕ�å�õAá�ã>å ð�á8ëAá�ÞDæJä�Õñò�Õ�ãÿæçÞçáYð�ÕÉÛ�� ���²� u��Ìo�ô]ÕBæ�õ�� ê>ã­ò�á�ð�è�BÞJä��L�Õ�æJÞJÕi�á�� ÞDàâèâã�ð�ä�� ê>äéõ>Õ8Û�u��ÌÅ
�a� ���w� ËY�Ìmâôßëïèâê>Þ]ðéÕ�å)(wè�ê>òoó>èâã>å&� ×&ãY@Aã�%÷ð�Õñò�áYð�èâÞDä��.�Õ�æçÞDÕ 
âÕ�ÞJåð,� á;
Yá�ãÿæÈ�ÄÕ�æîìÕ�àÿá�ðéÕ>�ÄÕ�ãÿæßÕ�ã�³�êY
 ÞDÕ�ð�áÓæJÕ�òoó>ã5èâð�èâà�ä�Õ.�áî�ÚÞJàâèâãÉðéä�� ê>äéõ>Õ ëïèâê>Þßá�åJåDê>ÞJÕ�Þ�ê5ã>Õ](wè�ã>ã>Õ
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Calorimeters
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Calorimeters

Calorimeters

Hadronic Tile

EM Accordion

Forward LAr

Hadronic LAr End Cap

ódô�õ Ý mY��Årß<7�� åDæp�Õ&�ÓÕ�õ>Õ�ò�áYð�èâÞDä�� ìÕ�æçÞDä�Õfõ��Î�ED�ÔF�!7��
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öP÷=ö�÷µ��÷l® n ¶x¼¾»µ´�¿�pWq±�ùp´�±�À ø±�¼N±�¹�ù;´2»¶pk¶x²½·Çø±$ù2¿�·�ÁF±YÀÔªÕ ò�á�ð�è�ÞJä��L�Õ�æJÞJÕ�ìÕ�ðéÕ�òBæçÞJè�� á�à�ã ìÕ�æJä�� ê>Õ Û�×sÖ^�ßÔkû§u>w�ý{ô áÚëïèâê>Þ@è�(��DÕ�òBæçäÞ3Uõ�� äéõ>Õ�ãÿæJä=@AÕ�Þ ð�Õ�å�ìÕ�ð�Õ�òBæçÞDèâã>åÕ�æ]ðéÕ�åßë>ó5è�æçèâã5åßÕ�æ]õ5ÕÇ�ÓÕ�åJê>ÞDÕ�ÞßðéÕ�ê>ÞDå`ìÕ�ã5Õ�ÞJà�ä�Õ�å Õ�æ]ëïèâåJä æçäéèâã>å>%wáp
âÕ�ò�ò�è��?�ÓÕ ò�èâãÿæJÞçá�äéã æJÕ�åßðéÕ�åßè�(YB
�DÕ�ò�æJä=3Gå õ>ÕÉë5ó�� åDä�� ê>Õ ìÕ&
�èY� êíìÕ�å`ë>Þ ìÕ�òïìÕ�õ>Õ&���ÄÕ�ãÿæp�dZ èâê>Þ Þ ìÕ�á�ðéä�åJÕ�Þ ò�Õ�æJæJÕÉæ�Éá�òoó>Õ�%�ð�á­ò�èâð�ð�á�(ïèâÞçáYæJä�èâã
�ED�ÔF�!7 á�õíìÕ�
âÕ�ðéèâë>ëíìÕ³ê>ã ò�á�ðéèâÞJä=�.�ÕBæçÞJÕ ìÕ�ð�Õ�ò�æJÞJè��Óá�àâãíìÕBæçä=� ê5Õç�áSìÕ�òoóAá�ãÿæçäéð�ð�è�ã>ãAá�àâÕ���Ö Õ<æ�� ëwÕ�õ>Õõ>ä�åDëwèâåDäéæJä=3sò�èâã5åJä�å�æçÕÄÕ�ã³ð,� á�ðéæJÕ�ÞJã>á�ã>ò�ÕñåDê>ò�ò�Õ�åJåDä=
�ÕQõ�� ê>ãc�Ää�ðéä�Õ�êÏá�(>åJè�Þ�(ïÕ�ê>Þ�õ>Õ�ã5åJÕ4� ê>ä&ëïÕ�Þ��ÓÕBæ ðéÕõ ìÕ&
�Õ�ð�è�ë>ëwÕ&�ÓÕ�ãÿæ8õ�� ê5ã>ÕÉàâÕ�Þ�(wÕ�%�áp
âÕ�ò<ê>ãº�Óäéð�äéÕ�ê á�ò�æJä=3�ëïÕ�Þ��ÄÕ�æDæoá�ãÿæ<� êAáYã æk�á­ð�ê>äfð�á-õíìÕ�æçÕ�ò�æJä�èâãõ>Õ�å ëAá�ÞDæJä�ò�ê>ð�Õ�å]ò�è��Äëwè�åçá�ãÿæ�ð�á8àâÕ�Þ�(wÕ��÷ÔªÕÓòoó>è�äÞ"�õ>ÕÄð�á ò�è�ð�ð�á�(wèâÞJáYæçäéèâã³�ED�ÔP�È7<å>� Õ�å�æ3ëïèâÞDæ ìÕÓåDê>Þð�Õ�ë>ð�è��Ç(8ò�è��?�ÓÕ�á�(5åJèâÞ�(wÕ�ê>Þ>��75á]3�á�ä�(5ð�Õ]ð�è�ã>àâê>Õ�ê>Þ�õ>Õ ÞJá�õ>ä�áYæçäéèâã�Û¸� v Û����Bôât n*�ÌÅ�Ä�}#~ ô�ëwÕ�Þ��ÄÕ�æõ�� è�(5æçÕ�ã>ä�Þ@ê>ã�ò�áYð�èâÞDä��.�Õ�æçÞDÕ&ò�è��ÄëAá�òBæp�2�0@Aã3õ���áYåJåJê5ÞJÕ�ÞÆð�áfò�èâóíìÕ�ÞJÕ�ã5ò�Õ'� ìÕ�ò�áYã>ä�� ê>Õíõ>Õ ò�Õ�ægÕ�ã>åJÕ&�Ç(>ðéÕ�%õ>Õ�åd3GÕ�ê>äéð�ðéÕ�å õ���á�ò�ä�Õ�Þfäéã>èp"�� õ>á�(>ð�Õ]åDèâãÿæÚá�ò�èâðéðBìÕ�Õ�å�õ>Õ�ëAáYÞDæ�Õ�æfõ�� á�ê5æJÞJÕ�õ>Õ�òoóAá�� ê>Õ�ë>ð�á�� ê>Õ]õ�� á�(>åJè�ÞCB
(wÕ�ê>Þ>� ÔªÕÓòoó5èâäÞ"�õ>ÕÓð,�Î� ÞDàâèâã<ð�ä=� ê5ä�õ>Õ�ò�è����ÄÕ��Óäéð�äéÕ�ê<á�òBæçä=3�áL� êAáYã æL�á ðéê>ä3ìÕ�æ ìÕ��Äè�æJä=
&ìÕñëAá�Þ�åJèâã
3�á�ä�(>ðéÕñò�èPÉê5æ>% åJá`ë>ðéê>å�àâÞçá�ã5õ>Õ ë>ê5ÞJÕ�æ ìÕ6û
upw�ýsëAá�Þ�ÞçáYë>ëwè�ÞDæ3á�êF¹]Þ�� ë5æJèâã-ðéä�� ê>ä�õ5ÕÄÕBæ�åJá`Þ ìÕ�åJäéåDæoáYã>ò�Õá�êY"³Þçá�õ5ä�áYæJä�èâã>å&�²+Úã>Õ/ìÕ�ð�Õ�ò�æJÞJè õ>Õ õ>ÕÓð�Õ�ò�æçê5ÞJÕ ò�èâã>å�æçäéæJêíìÕ�ÕÓõ>Õ æJÞJèâäéå ë>ð�á�� ê>Õ�å õ>Õ ò�ê>ä=
 ÞDÕ å ìÕ�ëAá�Þ ìÕ�Õ�åëAá�Þßê>ã<äéåJèâð�á�ãÿæßÕ�ã�¹�á�ë æçèâã�%wÕ�å�æ�ë>ð�á�òïìÕ�Õ�Õ�ãÿæçÞJÕñõ>Õ�êY"Éë5ð�á�� ê>Õ�å]õ���á�(>åJèâÞ�(wÕ�ê>Þ>�:Ô÷Õ�å]õ>Õ�ê�"Éò�è�ê>òoó>Õ�åÕ�" æçÕ�ÞJã>Õ�å]õ>Õ ò�ê>ä=
 ÞDÕ3õ>Õ ð,��ìÕ�ð�Õ�ò�æJÞJè õ>Õ ò�èâã>ã>Õ�ò�æ ìÕ�Õ�å?�áÓð�áñóAá�ê æçÕ æJÕ�ã>åDä�èâã`õ�� ê>ã>Õ�ëAáYÞDæp%UÕBæ ðéÕ�å03GÕ�ê>ä�ðéð�Õ�åõ���áYò�ä�Õ�Þ]ä�ã>èp"�� õAá�(>ðéÕ�ÞJÕ�ð�äBìÕ�Õ�å��á ð�á4� áYåJåJÕñõ�� á�ê5æJÞJÕ�ëAáYÞDæp%OëwÕ�Þ��ÄÕ�æJæJÕ�ãÿæ�ð,� á�ë>ë5ð�ä�ò�áYæçäéèâãîõ�� ê>ã<òoóAá��ÓëìÕ�ð�Õ�ò�æçÞDä�� ê>Õ�åDèâê>å�ð,� á�òBæçä�è�ãÉõ>êx� ê>Õ�ðÆðéÕ�ò�èâê5Þçá�ãÿæ�ä�ã5õ>ê>äéæßëAá�Þ]ð�áQõíìÕ�ÞJäÞ
âÕñõ>Õ�åÉìÕ�ð�Õ�ò�æçÞDèâã>å]õ�� ä�è�ã>ä�åJáYæçäéèâãëwèâê5ÞJÞçá�å&��ìÕBæoá�(>ðéä�Þ&�AÔªÕ�æJÕ>�Äë>å�õ>Õ�õíìÕ�ÞDä=
�Õ�Õ�åDæfõ�� Õ�ã$
 ä�ÞDèâã.w$Å�n]ÏPs��ÔªÕ�ò�á�ðéèâÞJä=�.�ÕBæçÞDÕîìÕ�ðéÕ�ò�æJÞJè��Óá�àâãíìÕ�æçä=� ê>Õ�Õ�åDæÚõ>äÞ
 äéå ìÕ]Õ�ãîõ>Õ�êY"`ëAá�ÞDæJä�Õ�å*¦AðéÕ]æçèâã>ã5Õ�á�ê ò�Õ�ã æJÞçá�ð÷ò�èâêYB
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âÕ�á�êñá�ò�æJê>Õ�ð õ>Õ æJÕ�òoó>ã>è�ð�èâàâäéÕ ã>Õ�ëïÕ�Þ��ÓÕBægëAáYågõ>Õ�åDæJè ò��YÕ�ÞgæJèâê>ågðéÕ�å ìÕ�
&ìÕ�ã>Õ>�ÄÕ�ãÿæJåsë5ÞJè õ>ê>äéæJåð�èâÞDå õ>Õ�å�ò�èâðéð�ä�åDä�èâã5å>���ßÕ ë5ð�ê>å&%5ò�è����ÄÕÚðéÕ+�ÄèâãÿæçÞDÕ ð�ár@Aàâê>ÞDÕ)mY�Þu;n*% ê>ã>Õ æJÞ>�Õ�å àâÞçá�ã5õ>ÕßëAá�Þ�æçäéÕ õ>Õßò�Õ�åò�èâðéð�ä�åDä�èâã5åßã>Õ õ5èâã>ã>ÕÄëAá�å ð�ä�Õ�ê �á`õ>Õ�å�ìÕ&
ÆìÕ�ã>Õ>�ÄÕ�ãÿæçå3ëwÕ�Þ��ÄÕ�æJæçá�ãÿæ�õ>Õ õíìÕ�ò�èâêY
 ÞDä�Þ�èâê�õ���ìÕBæçê>õ5ä�Õ�Þ õ>Õã>èâê*
�Õ�á�êY"Që>óíìÕ�ã>è��.�Õ�ã>Õ�å�ë>ó$� åJä�� ê>Õ�å>�Yjið½3�á�ê æ�õ>èâã5ò ÞJÕ�ò�èâê5ÞJä�ÞÈ�á ê5ã>Õßå ìÕ�ð�Õ�ò�æçäéèâã Õ�ãQð�äéàâã>Õd� ê>äïë>ê>ä�åDåJÕã>ÕÚÞDÕ�æJÕ�ã>äéÞE� ê5ÕÚðéÕ�å�ìÕ&
ÆìÕ�ã5Õ>�ÄÕ�ãÿæçåíä�ãÿæ ìÕ�ÞJÕ�åDåçá�ãÿæJåíÕBæíÞJá��ÄÕ�ã>Õ�Þsò�Õ�æoá�êY"i�á�ê>ã5Õd3GÞ ìÕ>� ê>Õ�ã>ò�ÕÚò�è��ÄëAáYæJä�(>ðéÕá;
�Õ�ò ðéÕ�å3ÞDÕ�åDåJèâê>ÞDò�Õ�å]� áYæ ìÕ�ÞDä�Õ�ðéð�Õ�å�õ5ä�åJëïèâã>ä=(>ð�Õ�å>� ÔªÕQå�� å�æp�Õ>�ÄÕQõ>Õ õ ìÕ�ò�ð�Õ�ã5òoó>Õ>�ÄÕ�ãÿæ`ÛCa�ú#	 û¿û üBúâô]õ>èâä æá�ä�ã>åDäP3Gèâê>ÞJã5ä�Þ�ê>ã.3�áYò�æçÕ�ê>Þfõ>Õ3Þ ìÕ��DÕ�òBæçäéèâã`õ5Õ4u;n ÷ ëwè�ê>Þ�è�(5æçÕ�ã>ä�Þfê>ã>Õ)3GÞ ìÕ&� ê>Õ�ã>ò�Õ�õ�� Õ�ã>ÞDÕ�àâäéåDæJÞJÕ>�ÄÕ�ãÿæåJê>Þ�õ>äéå�� ê>Õ�õ>Õ�ð,� èâÞJõ>ÞDÕ]õ>Õ�ð�á�ò�Õ�ãÿæoá�äéã>Õ�õ>Õ�öÚÕ�ÞDæ����
Z èâê>ÞÆò�Õì3�áYä�ÞJÕ�%YðéÕ�å�� å�æp�Õ>�ÄÕ�õ>Õ�õíìÕ�ò�ð�Õ�ã>òoó>Õ&�ÓÕ�ã æ+û
u2oY%|upÊ�ý>å&��á�Þ�æçäéò�ê>ðéÕ�åJê>ÞgæJÞJèâäéå ã>äÞ
âÕ�á�êY"�� Ö óAá�� ê>Õã>ä=
�Õ�á�ê�ÞJá�ãÄã>Õ ðéÕ�å õíìÕ�ò�ä�åDä�èâã>å ë>ÞDä�åJÕ�ågá�ê ã>ä=
�Õ�á�ê3ë>Þ ìÕ�òïìÕ�õ5Õ�ãÿæÆÕ�ægá�ë>ë>ðéä�� ê>Õ&õ>Õ�ågò�ÞDäéæp�Õ�ÞJÕ�å@õ>Õíå ìÕ�ð�Õ�òBæçäéèâã>ååJê>ë>ë5ðBìÕ>�ÄÕ�ãÿæçá�ä�ÞDÕ�å åDä�(ïÕ�åDèâä�ãÓÕ�åDæ>�*jiðµ3�á�ê5æíÕ�ã Õ�AOÕBæ�ã>èâã åJÕ�ê5ð�Õ>�ÄÕ�ãÿæ ÞJÕ��DÕBæçÕ�Þ�ð�Õé� á2"5ä=��êx�Sõ��iìÕ&
ÆìÕ�ã>Õ�B

�ÓÕ�ã æJåÚõ5Õr(5ä�á�äéåì�Óäéã>ä��3êx� �Óá�äéåQìÕ�àÿá�ðéÕ>�ÄÕ�ãÿæ�å>� á�åDåJê>ÞDÕ�Þfê>ã>Õ�Õ&ãÄò�á�ò�äéæ ìÕ�õ5Õ�å ìÕ�ðéÕ�ò�æJä�èâã åJê5ÞfðéÕ�å�ë>ÞDè�Bò�Õ�åDåJê>åíë>ó$� åJä�� ê>Õ�å ÞJá�ÞJÕ�å ÛGÕ�æsä�ãÿæ ìÕ�ÞJÕ�åJåJá�ãÿæçåoô&ð�á!�ÄÕ�äéð�ð�Õ�ê>ÞJÕ ëwèâåDåJä=(>ð�Õ��ÿÔ÷á�å�æçÞDê>ò�æJê>ÞJÕfåJê>Þ&æçÞDèâä�å3ìÕBæoá�à�Õ�åõ>ê åC� åDæp�Õ&�ÓÕ õ>Õ8õíìÕ�ò�ð�Õ�ã>òoó>Õ&�ÓÕ�ã æÓõ>Õ�
 ÞJá�äéæñëïÕ�Þ��ÓÕBæJæJÞJÕ8ê>ã>Õ8àâÞJá�ã>õ>ÕÁ�AÕ#" ä�(>äéð�äéæ ìÕî�Óá�ä�å³ìÕ�àÿá�ðéÕ>�ÄÕ�ãÿæê>ã>Õ�ÞJè�(>ê5åDæçÕ�åJåDÕ-ä��ÄëïèâÞDæçá�ãÿæçÕÏæçè�ê5æ`á�ê ðéèâã>à�õ>Õ�ð�á�ëíìÕ�ÞJäéè õ>ÕÉõ5Õ³ë>ÞDä�åDÕ�õ5Õ³õ>è�ã>ãíìÕ�Õ�å>�È+Úã5Õ 
 ê>ÕåJòoóíìÕ&� áYæJä�� ê>Õ�õ>Õ�å�õ>äÞAfìÕ�ÞJÕ�ã æJå�ã>ä=
�Õ�á�êY" õ5Õ�õíìÕ�ò�ðéÕ�ã>òoó5Õ>�ÄÕ�ãÿæ Õ�åDæfÞJÕ�ëwè�ÞDæ ìÕ�Õ åDê>Þ�ð�á @Aà�ê>ÞJÕ�mY�Þu�u��
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óéô�õ Ý mY�=upnLß�7 Õ�ò�æJä�èâã>åñÕ�ãÓò�á�ò�Õ�åÓÕBæñæoá�êY"�õ>Õ8ë>ÞJè õ>ê>òBæçä�è�ã>å�õ>Õ8õ>ä=A�ìÕ�ÞDÕ�ãÿæçåñë>ÞDè ò�Õ�åDåJê>åÓëwèâê5Þ�õ>Õ�åò�èâðéð�ä�åDä�èâã5ågë>ÞJèYæçèâãYBbÛ�á�ãÿæJä{ô�ë5ÞJè�æJèâãÓÕ�ã�3Gèâã5ò�æçäéèâãÄõ>ÕÚðl��ìÕ�ã>Õ�ÞDàâä�Õ�õ>äéåJëïèâã>ä=(>ð�Õ�õAáYã>å ðéÕfò�Õ�ãÿæçÞDÕ õ>Õ0� áYåJåJÕ��Ö Õ�åfÞ ìÕ�åDê>ðéæçáYæçå�èâãÿæ ìÕ�æ ìÕ�è�(5æçÕ�ã ê>åÚëïèâê>Þ�ê5ãL3Gèâã5ò�æçäéèâã>ã>Õ&�ÓÕ�ãÿæÇ�áñó>á�ê5æçÕ�ðéêx�Óäéã>èâåDäéæ ìÕ��
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LEVEL 2
TRIGGER

LEVEL 1
TRIGGER

CALO MUON TRACKING

Event builder

Pipeline
memories

Derandomizers

Readout buffers
(ROBs)

EVENT FILTER

Bunch crossing
rate 40 MHz

< 75 (100) kHz

~ 1 kHz

~ 100 Hz

Interaction rate
~1 GHz

Regions of Interest Readout drivers
(RODs)

Full-event buffers
and

processor sub-farms

Data recording

óéô�õ Ý mY�=u�u6ß Ã&ê>Õ³åDòoóíìÕ>�ÓáYæJä�� ê>Õ�õ>Õ�å õ>ä=A�ìÕ�ÞDÕ�ãÿæçå ã>äÞ
âÕ�áYêY" õ>Õ³õíìÕ�ò�ðéÕ�ã>òoó5Õ>�ÄÕ�ãÿæÏò�èâã>åDæJäéæJêAá�ãÿæîðéÕå�� åDæp�Õ>�ÄÕ õ�� á�ò&� ê5ä�åJä æçäéèâã��
öP÷=ö�÷µ´�÷l® �i¿���±�¶�Á ®ÔªÕ�ë>ÞJÕ&�ÓäéÕ�Þ ã>äÞ
âÕ�áYê²õ>Õ³õ ìÕ�ò�ð�Õ�ã5òoó>Õ>�ÄÕ�ãÿæ û
u;Æ�ý�ê5æJä�ðéä�åJÕîð�Õ�å ä�ãY3GèâÞ��ÓáYæçäéèâã>åQõ5Õ�åîò�á�ð�è�ÞJä��L�Õ�æJÞJÕ�åÕ�æÓõ>ê åDëwÕ�ò�æJÞJè��.�Õ�æJÞJÕ �á8�3ê>èâã>å&�â� ò�Õ`å�æoá�õ>Õ õ>ê æçÞJá�äéæJÕ>�ÄÕ�ãÿæñõ>Õ ð,��ìÕ&
&ìÕ�ã>Õ&�ÓÕ�ãÿæp%&ð�áÉàâÞJá�ã ê>ð�á�ÞDäéæ ìÕá�ò�ò�Õ�åJåDä�(>ðéÕ&Õ�åDæ@Þ ìÕ�õ>ê>ä æçÕ���Ô÷Õ�åX�3ê>èâã>åªõ>Õ&àâÞJá�ã>õ>Õ&ä=�Óë>ê5ð�åJäéèâã æJÞçá�ã>åC
âÕ�ÞJåJÕíåJèâãÿæ ÞJÕ�òoó>Õ�ÞDòoóíìÕ�å áp
âÕ�òsëïèâê>ÞåJÕ�ê5ð�Õ�å&äéã*3GèâÞ��ÓáYæJä�èâã>å&%£ò�Õ�ðéð�Õ�åÆõ>ä�åDëwèâã5ä�(>ðéÕ�åì9;	�ù�ð�Õ�åÆòoó>á��Ç(>ÞDÕ�å&õ>Õ�õíìÕ�ò�ð�Õ�ã>òoó>Õ&�ÓÕ�ã æ>� Ô÷Õ�å&ë>ó>è�æJèâã>åÆèâêìÕ�ð�Õ�ò�æçÞDèâã>å@õ>Õ óAáYê5æ�àY�T%Mð�Õ�åµ�DÕBæçågÕBægð�Õ�å õíìÕ�åJäéã æ ìÕ�àâÞJáYæçäéèâã>å õ>Õ^l3åJèâãÿæÆäéõ>Õ�ãÿæçäÞ@ ìÕ�å@ëAá�Þ@ð�Õ�å@ò�á�ðéèâÞJä=�.�ÕBæçÞDÕ�å>�Ô[�iìÕ�ã5Õ�ÞJà�ä�ÕßæçÞJá�ã>åC
âÕ�ÞDåJÕr� áYãx� êAá�ãÿæçÕ�Õ�å�æ8ìÕ�àÿá�ðéÕ>�ÄÕ�ãÿæ�ò�á�ð�ò�ê>ðBìÕ�Õßê>ã>ä=� ê5Õ>�ÄÕ�ãÿæ]�áñë>á�ÞDæJä�Þ õ5Õ�å�æçèâê5ÞJå�õ>Õõ ìÕ�ò�ð�Õ�ã5òoó>Õ>�ÄÕ�ãÿæ�õ>Õ�å�ò�á�ðéèâÞJä=�.�ÕBæçÞDÕ�å>���ßÕÚë>ð�ê>å&% õ5Õ�å�ò�è�ê>ë>ê>ÞDÕ�å�õ�� ä�åDèâð�áMæçä�è�ãÓåDèâãÿæ�á�ë>ë>ðéä�� êíìÕ�Õ�å åDê>Þ�ðéÕ�åò�á�ã>õ5ä�õAáYæJå�ë>ó>è�æJèâã>å>% ìÕ�ð�Õ�ò�æçÞDèâã>å�Õ�æml Õ�ã óAá�õ5ÞJèâã>å&�Ö Õ�å ò�èâê>ë>ê5ÞJÕ�å³Û�
âèâäéÞQæoá�(>ðéÕ�á�ê m���Ëÿô ëïÕ�Þ��ÓÕBæJæJÞJèâãÿæ õ>Õ<Þ ìÕ�õ>ê>äéÞJÕÉðéÕîæoá�ê�",õ>ÕÉõíìÕ�ò�ð�Õ�ã>òoó>Õ&�ÓÕ�ã æÕ�ã åDèâÞDæJä�Õ �á�Õ�ã$
 äéÞJèâã o�Å ÐY_��Í÷ÄÕ�ã å ìÕ�ðéÕ�òBæçä�è�ã>ãAá�ãÿæÓÞçá�ë>äéõ>Õ>�ÄÕ�ãÿæÄð�Õ�åÓò�ÞJèâäéåJÕ&�ÓÕ�ã æJåÓõ5ÕL3�á�äéåJò�Õ�á�êä�ãÿæ ìÕ�ÞJÕ�åDåçá�ãÿæJå>���ßÕ�ë>ðéê>å>%Uò�Õ ë>ÞJÕ&�ÓäéÕ�Þ�ã>äÞ
âÕ�áYêîõ>Õ õ ìÕ�ò�ð�Õ�ã5òoó>Õ>�ÄÕ�ãÿæßëïÕ�Þ��ÓÕBæ õ5Õ3õíìÕ�@Aã>ä�Þfõ>Õ�å Þ ìÕ�àâä�è�ã>åõ�� äéãÿæ ìÕ�Þ>ÉÕ�æñõAáYã>åñð�Õ�å�� ê>Õ�ðéð�Õ�å3ð�Õ�å�ë>á�ÞDæJä�ò�ê5ð�Õ�å�á;�âá�ãÿæñëAá�Þ�æçä�ò�ä�ëíìÕQá�ê õ ìÕ�ò�ð�Õ�ã5òoó>Õ>�ÄÕ�ãÿæp%ÆÞ ìÕ�åDä�õ>Õ�ã æ>�sÖ Õ�åÞ ìÕ�à�ä�èâã>åÚåJÕ�Þ�
 ä�ÞDèâãÿæ]õ>Õ3õ5èâã>ãíìÕ�Õ�å]õ�� Õ�ãÿæçÞ ìÕ�Õ�ëïèâê>ÞÚð�Õ�åÚã>ä=
�Õ�á�ê�"ÏåDê>ä=
Yá�ãÿæçå&�ªÖ Õ�ëwÕ�ã>õAá�ãÿæp%Oð�Õ3ã5ä=
âÕ�á�ê uõ>Õñõ ìÕ�ò�ð�Õ�ã5òoó>Õ>�ÄÕ�ãÿæ�á8á�ê �Óá�" ä���êx� mY��Å�×PsÄëïèâê>Þ]õ>èâã5ã>Õ�Þ�åçá Þ ìÕ�ëwè�ã>åJÕ�%÷æJÕ>�Äë>å�ò�èâÞDÞJÕ�åJëïèâã>õAá�ãÿæ
�áÏð�áÏò�áYëAá�ò�ä æ ìÕî�Óá�" ä��Óá�ðéÕÓõ>Õ�å]� ìÕ&�Óè�ä�ÞJÕ�å�á�ã>á�ð�èâà�ä�� ê>Õ�åQÛ��½	4�Aü��
	��Oü¿ô õ>Õ òoóAá�� ê5Õ åDèâê>å�BiõíìÕBæçÕ�òBæçÕ�ê>Þ>�
h�Þ2Éá�ò�Õî�á�õ>Õ�åfë>ÞDè ò�Õ�åJåDÕ�ê>ÞDå õíìÕ�õ>äBìÕ�å>%Uð�ÕßæJÕ>�Äë>å�ãíìÕ�ò�Õ�åDåçá�äéÞJÕ<�áñð�á�õ ìÕ�ò�ä�åJäéèâã8õ>Õ�õíìÕ�ò�ð�Õ�ã>òoó>Õ>�ÄÕ�ãÿæßá�ìÕBæ ìÕÞçá��ÄÕ�ãíìÕ]�á�mr×Fs��[+Úã5Õ03GèâäéåÆð,��ìÕ&
&ìÕ�ã>Õ&�ÓÕ�ãÿæ�á�ò�ò�Õ�ë æ ìÕ�% ð,� Õ�ã5åJÕ>� (>ð�Õfõ>Õ�åíõ>èâã>ãíìÕ�Õ�åíò�èâÞDÞJÕ�åJëïèâã>õAá�ãÿæJÕ�å Õ�åDææçÞçáYã>å�3�ìÕ�Þ ìÕî
âÕ�ÞJåñõ>Õ�å�æoá��Äëwè�ã>å�õ>Õ ðéÕ�ò�æJê>ÞJÕÉÛæ��üJùÿþ����Ya��A���ßüBú#%gØ�Ý:Ü�ô�% ëïèâê>Þ æçÞçáYäéæçÕ&�ÓÕ�ãÿæ�ëAá�Þ�ðéÕã>ä=
�Õ�á�êimY�
� ë��ö� �#� ¥ �¤� ¥ ���â�2� � �C�C�C�v� �#« ���Ñ� �È� � � � � � �;�ê�/��� � �#� ï � � � � � ï��������! ��
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-*)+$!m�Å#" ò ����Ë�n mY�¬n�Ð,_��Ã%$�u;n ò ��Ãvu;Å#" n*�Þu Ð,_��ìÕ�æçá�ð�èâã5ãAá�àâÕ�%*3�á�ò�æJÕ�ê>ÞDå�õ���ìÕ�òoó>Õ�ðéð�Õ ÅY�¬n�Ð,_��
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Ú^ÛTÜ�Ý mY�¬Ë.ß D@á�(>ðéÕ�á�ê õ>Õ�åÓë5ÞJä�ã5ò�ä�ë>á�ð�Õ�å�åJäéàâãAáYæJê>ÞJÕ�åÄëïèâê>Þ�ð�áÏå ìÕ�ð�Õ�òBæçäéèâã õ>Õ8ã>ä=
�Õ�á�ê u��dû
u;Ê�ýl�ÆÔªÕ�å
�ÓÕ�ã ê5å åDèâãÿæ3õ>Õñð�á<3Gè�Þ��ÄÕ-,��/.*.
�ÉèP�ê0,ÜÕ�åDæ ð�Õ�ã5è��Ç(>ÞDÕÄõ�� è�(��DÕ�æçå�ÞJÕ&� ê>ä�å�ëwè�ê>Þ�õ ìÕ�ò�ð�Õ�ã5òoó>Õ�Þ&%'�Õ�åDæ�ð�Õ�æ�� ëïÕßõ�� è�(��DÕBæ�ë>ó$� åJä=� ê5ÕÄÛ¾×Ñ%Y/Ý]	bT%=�&�>�çôíåJê>Þíð�Õ&� ê5Õ�ðOðéÕÚõíìÕ�ò�ðéÕ�ã>òoó5Õ>�ÄÕ�ãÿæ�å>� Õ&AwÕ�òBæçê>Õ�Þçá*%1.*. Õ�åDæð,��ìÕ�ã>Õ�ÞJàâäéÕ æçÞJá�ã>å�
�Õ�ÞDåJÕ�ÞJÕ&� ê5ä�åJÕ�Õ�ã?��/21²ÕBæ � ä�ã>õ5ä�� ê>Õ�å&� äéðY3�á�ê5ægèâê�ã>èâãÄá2�Dèâê æçÕ�Þ ê>ãñò�ÞJä æp�Õ�ÞJÕ�õ�� ä�åDèâð�á2Bæçä�è�ã��&��� ÞJÕ�ë>Þ ìÕ�åJÕ�ã æJÕ ðl��ìÕ�ã>Õ�ÞDàâä�Õ'�Óá�ãx� êAá�ãÿæJÕfõ>á�ã>å&ð�Õ�ë>ð�á�ã�æçÞJá�ã>å�
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ek\�q^�XVm�Z�\Va�^y¥ºc=XJc
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ü(ý.þ¨ÿ x�t�ä ö ' `=XJX[^�bPd@s<`=\JbP`=d@ek^ha�^�X�m�`=bP\[^�X�a�^7¤[^�eJX�\Tg^�`=]PblXk`=d@eH]r`lQ�^�bl]P]l^�Z�\[^h)�cAQ*¥�bld�`=blXJc
dòm�`=\
\k`=m�m�c
\zeÏ`<Zpm�bl)�^�d!Q,`=X[XJ^<t
c�^�X�eJ\k`=b�ekX9m�]l^�bld�X9\Jc
Z� 
^�X�\J^�m�\Tg^�XJ^�d@eJ^�d@e§]P`�Q�^�bl]P]l^�Z�\[^§)�cAQ­¥�bPd�`<bPXJc=d�m�`=\
\k`=m�m�c
\zef`=Z�m�bP)G^�d�Q,`<XJXJ^*ë�¢�`<Z�e"^�ef¥�`=Xkì�tLc�^G\Tg^�X[Z�]lek`<e"a�^GXJc=dy`�¤[Z�X[eJ^XQ�^�d@efm�`<\¨Z�d�^G @`=Z�X[XJbP^�d�d�^
^�X[e�a�c
d�d¨g^ X[Z�\�]r`��� 
Z�\[^na�Z,¢�`<Z�eot�c9^n¥�\JZ�ble�a�^�R�c
d�a�)�cAQ*¥�bPd�`<eJc
bP\[^"^�Xze¨\[^�m�\Tg^�X[^�d@e�g^ ^�d,m�c
bld&eJbP]l]�g^�X
¥�]P^�Z�XfXJZ�\n]P`!�� 
Z�\[^Ya�Zy¢�`=Z�e�t�c9^�Xnmºc=bPd@ekbl]P]�g^�X�¥�]P^�Z�Xfa�^�]r`µ�� =Z�\J^�a�Zy¥�`<Xf\J^�m�\Tg^�X[^�d@ek^�d@e�]r`­QH`=X[XJ^
bPd@s<`=\JbP`=d@ek^�\J^�)�c
d�X[ek\[Z�bleJ^�q`Vm�`=\[eJbP\"a�^�X�¤[^�ekXn_&Z�b9c
d@eyg^�e�g^p`<XJXJcT)�b�g^�X(`=Z�¹'_TZ�`=\JI&Xnm�\Jc�s=^�d�`=d@eGa�Z��' c
d@ek^_� · `=\[]Pc�tÍc9^V\Tg^�XJZ�]�ei`<e}a�^VX[c
dõ`�¤[Z�X[eJ^XQ�^�d@e}m�`=\YZ�d�^V @`=Z�XJXJbl^�d�d�^�^�X[epa�c
d�d�g^�X[Z�\Y]r`��� 
Z�\J^
a�Z�¥�`=X�t
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ü(ý.þ¨ÿ x�t�x ö ' `=XJX[^�bPd@s<`=\JbP`=d@ek^ha�^�X�m�`=bP\[^�X�a�^7¤[^�eJX�\Tg^�`=]PblXk`=d@eH]r`lQ�^�bl]P]l^�Z�\[^h)�cAQ*¥�bld�`=blXJc
dòm�`=\
\k`=m�m�c
\ze*`=Z8m�bP)�^�d�Q,`=X[XJ^�J�m�c
Z�\}]r`y)�c
Z�m�Z�\J^,`os
^�)�`=Z�Q�c
bPd�XpZ�d'¤[^�e­a�^,K7a�`<d�X­]B;�g^�sUg^�d�^XQ�^�d@e
ë�¢�`=Z�e�ì�^�e(`�s=^�)Ya�^�Z�¹p¤[^�ekXfa�^YKpë�¥�`<Xiì�t�c�^�Xfa�b>mng^�\[^�d@ekX"eÓÒTm�^�Xfa�^�¥�\JZ�b�ekX"a�^�R�c=d�a�Xf)�c}Q*¥�bPd�`<ekc
bl\J^�X
XJc
d@ef\[^�m�\Tg^�XJ^�d@e�g^�X(m�`=\�]P^�X@��c
d�^�X"¢�`<)i¢TZ�\Tg^�^�Xn^�d'¥�]l^�Z�tSc�^�X"¢�`=)i¢&Z�\[^�XnbPd�)�]Pbld�g^�^�X�X[Z�\"]P`­a�\Jc=blek^ )�c
\,�
\J^�X[mºc=d�a�^�d@e}`=ZT¹�g^�sUg^�d�^jQH^�d&eJX�mºc=Z�\ ]l^�X[_TZ�^�]PX Z�d�^­Q�^�bl]P]l^�Z�\[^�)�cAQ*¥�bPd�`=blXJc
d*¤[^�e��l¤[^�e�^�XzeGeJ\Jc
Z�s�g^�^}J
XJZ�m�m�]r`=d@ei`<d&e*)�^�]l]P^H_TZ/;�bl]"`=Z�\J`=blehR�`=]l]PZõ)i¢�c
bPX[bP\�tÏc9^�X7¢�`<)i¢TZ�\J^�X7bld�)�]lbPd�g^�^�XpXJZ�\7]P`� @`=Z�)i¢�^')�c
\[\J^�X��
mºc
d�a�^�d@e `=Z�¹�g^�sUg^�d�^jQH^�d&eJXnmºc
Z�\f]P^�X[_&Z�^�]lX `<Z�QHc
bld�X"Z�dya�^�XÏ¤[^�ekXna�^�]P`*¥ºc=d�d�^�)�c}Q*¥�bPd�`=bPX[c
d'd�^
m�`=XJX[^pm�`=Xn]P^�Xf)�c
Z�m�Z�\J^�X(a�^}m�\Tg^�XTg^�]P^�)�ekblc
d�t
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 0.3±<mjjb> = 173.0 

 0.5± = 15.3 jjbσ

ü(ý.þ¨ÿ x�tÙê ö ' `<XJXJ^�X,bld&s<`=\[br`=d@eJ^�Xhë�^�d:ek\k`<blekX7m�]P^�bld�X7\Jc=Z� 
^�Xkì­a�^'ekc
Z�ek^�XV]l^�X7)�c}Q*¥�bPd�`=bPX[c
d�XY#�#&Këq�� 
Z�\J^na�Z�¢�`=Z�eiìÏ^�enQH`=XJX[^(bld@s=`<\Jbr`<d&eJ^"a�^n]r`�)�cAQ*¥�bld�`=blXJc
dbQH`j¹�b8Q�bPXJ`=d@e§]6;¸b8Q�m�Z�]lXJblc
dpeJ\k`=d�Xzs
^�\JXJ^
a�Z���³Köh`<bPd�X[bº\[^�)�c=d�X[eJ\JZ�b�eYëq�� 
Z�\J^Ga�Z'¥�`=Xkì�t�c9^�¥�\JZ�b�e¨a�^�R�c
d�a')�c}Q*¥�bPd�`<ekc
bl\J^n^�Xzef\J^�m�\Tg^�XJ^�d&e�g^Ym�`=\
]r`b��c
d�^}¢�`=)i¢&Z�\Tg^}^�dhmºc=bPd@ekbl]P]�g^�X¨¥�]l^�Z�X�t
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^�d(Q,`=X[XJ^Ya�^!�}� � %
	Î`=Z�ekc
Z�\fa�Z�m�bl)=tÑ )�^�eJeJ^yg^�ei`=m�^fa�^n]6;�`=d�`<]lÒTXJ^�J
d�c
Z�X�`os
c=d�X�q`}a�blXJm�c
XJb�ekblc
d*Z�d�]Pc=e§XJZ*û�Xk`�QWQ�^�d@e�m�Z�\Ua�^ � X[Z�\
]P^�_&Z�^�]Ïd�c=Z�XGm�c
Z�s=c
d�X�^�d�XJZ�b�ek^}ek\k`os<`=bl]P]P^�\fmºc=Z�\G^�¹�eJ\k`=bl\J^p]P^�X()�cT^�û�)�bP^�d@eJX�a�;�g^�ei`<]Pc
d�d�`= 
^'ë�Ò © F�A�}�A�A��mºc=Z�\GíÓs ú`� ñ K 5�Ô ì�tdc�`WQ1g^�eJ¢�c�a�^­ �g^�d¨g^�\J`=]P^pZ�ekbl]PbPXTg^�^}mºc=Z�\ c=¥�ek^�d�bP\ )�^�XG)�cT^�û�)�bl^�d@ekX�^�X[e
a�c
d�d�g^�^pa�`=d�Xn]P^�m�`<\k`= 
\J`=m�¢�^�X[Z�bls<`=d@e�t
ÕG¼¾½f¼¾½ Ö ÁÂ�Å�×�ÇnÉ�Â É�Ø ÁÂ�ÅSÙUÃzÇ�È�È�ÙÁÚ�ÂÑ )�^'X[ei`<a�^ya�^']6;�`=d�`=]�ÒTXJ^}JÏd�c
Z�XV`os
c=d�X�q`Ma�bPXJm�c
X[blekblc
d�]l^�X7_&Z�`=a�\[bZ�6s
^�)�ek^�Z�\JXVa�^�X�a�^�Z�¹�¤[^�ekX
)�c
d�Xzekb�ekZ�`=d@e�]l^*� \[^�)�c=d�X[eJ\JZ�b�eot Ñ a�^�X���d�X�a�^psUg^�\JbZ��)o`<eJbPc
d=J�d�c
Z�X�`os
c=d�X�g^� @`<]P^XQ�^�d@e  @`=\[a¨g^­]l^�X
m�`=\[eJc
d�XU]P^�X�`�Ò
`=d@e¨bld�bleJb�g^�X�tAÛ�d�Z�ekbl]PblXk`=d@e�]l^�X�_&Z�`=a�\[bZ�6s
^�)�ek^�Z�\JX�\J^�)�c
d�Xzek\JZ�blekXjJ@d�c
Z�XUm�c
Z�s=c
d�X�`=]Pc
\[X
)o`=]l)�Z�]l^�\¨]l^�X"m�c
bla�Xpq`*`=m�m�]Pbl_TZ�^�\"X[Z�\")�^�Xfa�^�\[d�bP^�\JXn`���d'a�^�Xk`jekbPX�R�`=bP\[^G]P`­)�c
d@eJ\k`=bld&eJ^�^�d�QH`=X[XJ^�a�Z
� t
c�;�g^�d�^�\J 
bl^Oõ�J9]r`ym�XJ^�Z�a�c��¾\k`=m�bla�ble�g^���^�ep]6;�`=d� 
]l^V`}��b>Q*Z�ei`<]:Ü:X[c
d@e7`�¤[Z�X[e�g^�X¡g^�sUg^�d�^XQ�^�d@e­m�`=\
g^�sUg^�d�^jQH^�d&e�t.ÛUdh^jmº^�eXJ�]r`­QH`=XJX[^YbPd@s<`=\JbP`=d@ek^�\J^�)�c
d�X[ek\[Z�bleJ^Ya�Z�)�`=d�a�bla�`<e � ^�X[e}Ô

ï ?B? sÞÝ �
õ ?�ß õ ?Äà ë�ú�·�)�c=XDá ?,ß�?Äà ì ëqx�t�ä@ì
XJc
Z�X ]6;�`=m�m�\[co¹�b>Q,`jekbPc=d'a�;�Z�d�^­QH`=XJX[^pd&Z�]l]P^Ymºc=Z�\ ]l^�X§¤[^�eJXG]�g^� 
^�\[X�t Ñ bld�XJb�J�Z�d�^hQ,`=Z�s=`<bPXJ^}\J^�)�c
d�X��
ek\JZ�)�ekblc
d*a�^�]6;�`=d� 
]l^Ua�^�X�¤[^�ekX§bldSâ�Z�^�XJZ�\�]r`(_TZ�`=]Pb�e�g^�a�^¨]P` \J^�)�c
d�X[ek\[Z�)�eJbPc
d7a�^¨]r`kQ,`<XJXJ^�bPd@s<`=\JbP`=d@ek^<tÌ�^Hm�]lZ�XXJ�)�cAQWQ�^Va�g^�)�\Jb�e­a�`<d�X���v=ä���J�]6;�`=d� 
]l^7_TZ�b�^�X[e*\[^�)�c
d�X[eJ\JZ�b�e­^�X[e­X[ÒTX[e�g^XQH`<ekbl_TZ�^XQ�^�d@e*m�]lZ�X
mº^�ekble�_&Z�^�]B;Ù`=d� 
]P^(^�d@ek\[^�]P^�X¨m�`<\[ekc=d�X | t · ^�)�b�bPd@eJ\JcTa�Z�ble�a�c=d�)GZ�d'¥�br`=blX�a�`=d�X"]P`pm�\[c�)�g^�a�Z�\[^�a�;¸^�¹��
ek\k`<)�ekblc
d�a�^�X}m�c
bla�X�^�eY^jQHmd�^�)i¢�^Va�;¸c
¥�eJ^�d�bl\�]6;�g^�ek`=]Pc
d�d�`= 
^­`�s=^�)V]r`�m�\Tg^�)�bPX[bPc
d�X[c
Z�¢�`=b�e�g^�^7a�^�ú
ã�J
XJb"d�c=Z�X*d�c
Z�X*)�c
d@eJ^�d@ekc
d�X�a/;�Z�d1`�¤[Z�X[eJ^XQ�^�d@eVXJ^�Z�]P^jQH^�d&e*^�d g^�d�^�\J =bP^=täÌ�^�m�]lZ�XXJ�)�^�eV^jmº^�eV`=Z� ��QH^�d&eJ^Y`os
^�)Y]l^G\J^�)�c
Z�s�\[^XQ�^�d@e(a�^�X�¤[^�ekX�t � c
Z�\f)�c
\[\JbP =^�\")�^�¥�br`=blXXJT]P^�X")�cT^�û�)�bl^�d@ekXfa/;�g^�ei`=]lc
d�d�`= =^�X
c
¥�ek^�d&Z�XHg^�s�g^�d�^XQ�^�d@efm�`<\Vg^�sUg^�d�^XQ�^�d@e¨XJc
d@e"a�c
d�)G]l^n\Tg^�X[Z�]lek`<e�a�;�Z�d'`�¤[Z�Xzek^XQ�^�d@e¨^�d$g^�d�^�\[ 
bP^(^�e¨^�d
a�bP\[^�)�eJbPc
d=J�`�s=^�) ï © )�cAQ�Q�^�)�c
d@ek\J`=bPd@eJ^HÔrå
æ � å
ç�^�e�å
è&t Ñ Z�)�Z�d�^­¢@ÒTm�c=ek¢�q^�XJ^pXJZ�\(]r`bR�c
\KQ�^�c
Z¥�bP^�d�]P`*a¨g^�m�^�d�a�`=d�)�^}^�d�g^�d�^�\J 
bl^�d�;¸^�X[e \J^�_&Z�bPX[^p`���d�a/;�c
¥�ek^�d�bP\f)�^�XkR�`<)�ek^�Z�\JXn)�c
\J\[^�)�eJb>R�X�t

· ^�X()�c�^6û�)�bP^�d@ekXna�;�g^�ei`<]Pc
d�d�`= 
^�X[Z�\n]P^�X�¤[^�ekXfa�^p� mº^�Z�s
^�d&e!�^�eJ\J^�Z�eJbP]lbPXTg^�X¨ek^�]PXf_&Z�^�]PXfa�`=d�X(]l^
)o`=a�\[^na�^f]r`�Q�^�X[Z�\J^na�^n]r`�QH`=X[XJ^fa�Zb��³�ö9t · ^�m�^�d�a�`=d@e�J@d�c
Z�X�`<]P]Pc=d�X§^�¹TeJ\k`=bl\J^fa�^f)�^�eJeJ^n)�c
]l]P^�)�ekblc
d
a�^Y)�cT^�û�)�bl^�d@ekX(Z�d�^eR�c
d�)�ekblc
dya¨g^�m�^�d�a�`=d@eGa�^Y]B;�g^�d�^�\[ 
bP^�_&Z�b�m�c
Z�\J\J`%�^�ek\[^YZ�ekbl]PbPXTg^�^�a�`=d�Xna�;�`=Z�ek\[^�X
)o`=d�`<Z�¹ha�^Ym�¢@ÒTXJbP_&Z�^<té c
Z�X�\J^� 
\Jc=Z�mºc=d�XU`=]Pc=\JX§]l^�X�)�cT^�û�)�bP^�d@eJX�m�`=\§ek\J`=d�)i¢�^�X�^�d1g^�d�^�\[ 
bP^�J=)i¢�`<_TZ�^ bld&eJ^�\zs=`<]P]P^�)�c
d@eJ^\�
d�`=d@e7]r`�Q��^jQH^HX[ei`jekbPXzekbl_TZ�^=t · ¢�`=)�Z�d�^'a�^�X7a�bPX[eJ\Jbl¥�Z�ekblc
d�Xp`=bPd�XJb�)�c
d�Xzek\[Z�bleJ^�X7^�XzeV`=]lc
\JX­`�¤[Z�X[e�g^�^
m�`=\nZ�d�^Ya�blX[ek\[bP¥�Z�ekbPc=d' @`=Z�X[XJbP^�d�d�^}XJZ�\n]B;�bld&eJ^�\zs=`<]P]P^­�¦·±�<æëêG!�æ=�9)�^�d@ek\Tg^­XJZ�\(]l^�m�bP)<t · ^�)�b�mº^�\KQ�^�e
a�^HX�;Ù`�m/\J`=d�)i¢�bl\�a�^�X}^jmº^�eJXpa�^�Xp_&Z�^�Z�^�X}a�^�a�bPXzek\[bP¥�Z�eJbPc
dÖq`'¥�`<XJXJ^:g^�d�^�\J =bP^}J9aÁ�Z�Xp`<Z�¹M\k`<a�br`<eJbPc
d�X
a�`=d�XY]6;Óg^�ek`<e���d�`=]6t é c
Z�X�m�c
Z�s=c
d�XY^�d�XJZ�b�ek^V`�¤[Z�Xzek^�\}]l^�XGs<`=]l^�Z�\[XeQHc�Ò=^�d�d�^�Xpa�^7)�^�XY @`<Z�XJX[bP^�d�d�^�X
m�`=\n]r`µR�c
d�)�ekblc
dyXJZ�b�s<`=d@ek^VÔ ì

ë�õ*ìÁs�í�! Kõ ëqx�t�x&ì
_TZ�b§a�c
d�d�^�\k`�]l^µR�`=)�ek^�Z�\�)�c
\[\J^�)�ekbZR�s
c
Z�]PZ�m�c
Z�\�Z�d�^�g^�d�^�\J 
bl^­a�^ ¤[^�eY`os=`<d&eLg^�ei`<]Pc
d�d�`= 
^­a�c
d�d�g^�^=tÌ*;Ù`=Z�ek\J^�Xn^�¹�m�\J^�XJX[bPc
d�XG`=d�`=]�Ò&ekbP_&Z�^�XfXJc
d@e ^�d@sTbPXJ`= 
^o`<¥�]P^�X(m�c
Z�\na�g^�)�\[bP\J^�]B;�g^�s
c
]lZ�ekblc
dya�^�X´R�`=)�ek^�Z�\JX
a�^M)�c
\[\J^�)�ekblc
d�X'^�d g^�d�^�\J =bP^=t E ]Gd�;¸Òó`1^�dS^\m/^�eym�`=Xya�;¸¢@Ò�m�c=eJ¢9q^�X[^tîMF.ï_^�g�ï_^VXJZ�\y]P`�R�c
\KQ�^�a�^
)�^�e[ek^�R�c
d�)�ekblc
d,a/;Ù`�¤[Z�X[ek^jQH^�d@eot é c
Z�X"Z�eJbP]lbPXJc=d�X�]P`hR�c
d�)�ekblc
d,_&Z�bº\J^�m�\JcTa�Z�b�e"]P^�QHbl^�Z�¹H]B;�g^�s
c
]lZ�ekblc
d
c
¥�XJ^�\[s�g^�^Ma�^�X�R�`=)�eJ^�Z�\[X'a�^�)�c=\J\J^�)�eJbPc
d�t2Û�dó^jmº^�e�J¨]Pc
\[XJ_&Z�^�]B;�g^�d�^�\[ 
bP^�bPd�)�bPa�^�d&eJ^�`=Z� }QH^�d&eJ^}J"]l^
ð#ñ
È6ØJxZàÜØ�Þ
ñ
òÏv6½gä�ã�{�w1ÛXÙ<Þ
½
ã�wgä|à>É ß�Ù8Ø�à ÛÜØ�ä�{WØ:½
Ã�*uÞ�Û�Â�w1Ø�{WØ¢óJã\¾+Ø��
à>É ßKàÙ�6ã�ä�ÛÜÙ�Ã
¾+ØU{WØSä�ØJx�ã�Ú1ÞeÙ8äBw<x Ù�Û ã6Ú�{WØ�Þ�áeØ�Ù8ÞßKÙFÙ8ä�Ûz¿�wgØ�w1ÚgØ�¾¼ß6Þ8ÞFØJß�w`ô2áeØ�Ù8ÞÏ7Zõ�ö3b÷A; åjø�ù�ú#û�üDý\ùÜã�ä�û�½
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mºc
Z�\(]B;�bld@ek^�\zs<`=]P]l^�v
ê � %
	vu N ����� ��åA� � %
	Ð^�X[e a�c
d�d¨g^�^Y^�dh^�¹�^jQHm�]l^YXJZ�\n]r`­�� =Z�\J^�x�t�å�tc�;�`�¤[Z�X[eJ^XQ�^�d@eya�Z +�� ` g^�e�g^�\Tg^�`=]PblXTg^�^�dóZ�ekbl]PbPXJ`=d@e,]P`õ\Tg^�b8Q�m�]�g^jQH^�d@ei`<eJbPc
dò^�dxw&y&yòa�Z m�\[c��
 
\k`}Q�Q�^ '�E,é±¬(E � �yv<é��6t Ñ m�\�q^�X�`os
c=bP\f\J^� 
\Jc=Z�m�g^}]P^�X�g^�d�^�\[ 
bP^�X a�^�X�¤[^�ekX(^�dhbPd@ek^�\[s<`=]l]P^�Xfa�^!Q��^XQ�^
X[ei`jekbPXzekbl_TZ�^}Jf]P^�Xy\k`=m�m�c
\zekX N ¸7� �¾AJ��z�¡ N ? � ApX[c
d@eL)�`=]P)�Z�]�g^�X'^�eh\J^�mºc=\[e�g^�X�X[Z�\y]r` �� 
Z�\J^$x�t�éSJ"m�c
Z�\a�b>m(g^�\[^�d@ek^�XMg^�ei`=m�^�XYa�^�]r`�m�\[c�)�g^�a�Z�\J^�a�;�g^�ei`=]lc
d�d�`< 
^=tÍc9^�Xp\[c
d�a�X�s
^�\[eJX}sTbPa�^�XYXJc
d@ep]P^�X�\k`=m�m�c
\zekX
^�d@ek\[^}]B;�g^�d�^�\[ 
bP^Ga�Zy_TZ�`=\JI�^�en]6;�g^�d�^�\J 
bl^�a�Z*¤[^�e"eJ^�]l]P^�_&Z�^Ya�c
d�d¨g^�^Ym�`=\´�@Ü����L§���Ü�t · c
d@ek\J`=bP\[^XQ�^�d@e
`=Z�¹�s
^�\[XJblc
d�X�m�\Tg^�)�g^�a�^�d@eJ^�XXJ�]B;�g^�d�^�\[ 
bP^pa�^�X�¤[^�ekX�^�X[eY^�d�Q�c�Ò
^�d�d�^7XJZ�\J^�Xzekb>Q1g^�^=t · ^�)�b§X[^7\J^�ek\Jc=Z�s
^
a�`=d�Xn]r`­R�c
d�)�ekblc
d'a�^}m�`=\J`}Q1g^�ek\[bPXk`jekbPc=d�a�^�Xnm�c
bPa�X ' c
d@ek^_� · `=\[]PcyÔì

¨ 
Uë N ìÁsÐë��LwÙé
å�xk~t�Swz�}�*ú�ì�! �Sw5ú¢~¥�Lw��N ëqx�t5ú`�
ì
c�^�ek^�\#QH^L)�c
d�Xzei`=d@e'^�X[ey^�dó^jmº^�e'bldSR�g^�\[bP^�Z�\Mq`Íú
t é c=Z�X'mºc=Z�s
c
d�X�g^� @`=]l^XQ�^�d@eH\J^XQH`=\[_TZ�^�\�_&Z�^
)�^�e[ek^�d�c=Z�s
^�]P]P^L)o`=]lbP¥�\J`<ekblc
dÖ`�d�^�eJeJ^XQ�^�d@eh`}Q1g^�]lbPc
\Tg^h]P`õ\J^�)�c
d�X[ek\[Z�)�eJbPc
dóa�^�]6;�g^�d�^�\J 
bl^$q`�¥�`=X[XJ^
g^�d�^�\[ 
bP^W��v=ä��Btrc9^�XG\[c
d�a�X(\Jc=Z� 
^�X(m�]l^�bPd�X(\[^�m�\Tg^�X[^�d@ek^�d&e�]P^�X(\k`<m�mºc=\[ekX(^�d�g^�d�^�\J 
bl^Yc�qZ�]B;�g^�d�^�\[ 
bP^Ya�Z
¤[^�e(^�Xze )�c
\J\[bP �g^�^�m�`=\f]P`V)�c
d�Xzei`=d@ek^Ya�;Óg^�ek`=]Pc=d�d�`= 
^�)�`=]P)�Z�]�g^�^�g^�sUg^�d�^jQH^�d@eGm�`<\�g^�sUg^�d�^jQH^�d@e�q`V]6;�`=bPa�^
a�^"]6;�`�¤[Z�Xzek^jQH^�d&eÏ)�c
d@eJ\k`=bld&e�t é c
Z�XÏ\J^XQH`=\[_TZ�c
d�XÏ_&Z�;.q`G)�^"X[ek`=a�^}Jj]P^�XÏ\J`=m�m�c
\[eJXÏ^�d8g^�d�^�\J 
bl^¨c
¥�eJ^�d&Z�X
`�s=^�)*]B;Ù`�¤[Z�X[eJ^XQ�^�d@eG^�d�g^�d�^�\[ 
bP^}^�e ^�d�a�bP\[^�)�eJbPc
d=J�XJc
d@eHq`V]6;¸bPd@e�g^�\Jbl^�Z�\na�^�Xwú
ã a�^pm�\Tg^�)�bPXJblc
d�t E ]�^�d
s=`pa�^�Q��^XQ�^ m�c
Z�\�]P^�X�\k`=m�mºc
\zekX�)�c
\[\JbP �g^�X"`os=^�)�]r`}m�`=\J`}Q1g^�ek\[bPXk`jekbPc=d�a�^�Xfm�c
bPa�XjJ&\J^�m�\Tg^�X[^�d@e�g^�Xnm�`=\
a�^�XYek\[br`=d� =]P^�XG¥�]P^�Z�XYm�]P^�bPd�X�tÍc�`%R�c
d�)�ekblc
d�a�^�m�`=\J`}Q1g^�ek\[bPXk`jekbPc=d�`�¤[Z�Xze�g^�^�XJZ�\}]l^�X�m�c
bPa�X�)o`=]l)�Z�]�g^�X
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ü(ý.þ¨ÿ x�tzv ö Ì�bPXzek\Jbl¥�Z�eJbPc
d�a�^�X�)�c�^6ûH)�bP^�d&eJX�a�^7)�c=\J\J^�)�eJbPc
d�^�dÕg^�d�^�\[ 
bP^­c
¥�ek^�d&Z�X�g^�sUg^�d�^jQH^�d@eYm�`=\g^�sUg^�d�^jQH^�d&el[`^�î�Z�dS`�¤[Z�X[eJ^XQ�^�d@e�m�`=\ '�E,é±¬(E � t E ]�Ò `��$^�d&eJ\Tg^�^�XLm�`=\óg^�sUg^�d�^jQH^�d@e�m�Z�blXJ_&Z�^
]6;�`�¤[Z�X[eJ^XQ�^�d@e(a�;¸Z�d�� mºc=\[ek^YX[Z�\n]P^�Xk� ¤[^�eJXn]P^�)�c=d�X[eJblekZ�`=d@eot
g^�sUg^�d�^jQH^�d&e m�`=\,g^�sUg^�d�^jQH^�d&e ^�Xze­Ôì

ë N ìÁsÐë��LwÙé
å
ê´~¥�Swy�A�*ú�ì9! �SwÙä�~t�Lw5úN ëqx�t5úoä@ì
c�^'eJ^�\KQ�^y)�c
d�X[ei`<d&e�^�X[e�^�dò`=)�)�c
\Jaò`os
^�)L)�^�]PZ�b�ek\Jc=Z�sUg^hm�c
Z�\V]B;Ù`�¤[Z�X[ek^jQH^�d@e ' c
d@ek^\� · `=\J]lc�tÁc9^
ek^�\#QH^�^�d8g^�d�^�\[ 
bP^�bPd@eJ\JcTa�Z�bP\J`fm�`=\Ï)�c
d@ek\[^¨Z�d*¥�br`=blX�m�c
Z�\�]6;Óg^�ek`=]Pc=d�d�`= 
^Ua�^�X�¤[^�ekXÏa�^¨¥�`=X[XJ^Hg^�d�^�\[ 
bP^<t
· ^�m�^�d�a�`<d&eXJºa/;Ù`=m�\�q^�X(]r`­�� =Z�\J^�x�t�é�^�e(]r`7a�bPXzek\[bP¥�Z�eJbPc
d'a�^�Xnek\JbP`=d� 
]l^�Xf¥�]l^�Z�XjJ�)�^}¥�br`<bPX"\[^�X[eJ^pX[c
Z�X
)�c
d@ek\
�c
]P^Y`<Z�d�b�s
^�`=Z�a�Zyú
ã�tc�`�QH`=XJX[^*bPd@s<`=\[br`=d@ek^pa�^*]P`Hm�`=bl\J^pa�^ ¤[^�eJX±R�c
\KQH`=d@e ]P^V� \J^�)�c
d�X[ek\[Z�ble�^�X[e�\J^�m�\Tg^�X[^�d@e�g^�^HX[Z�\
]r`W�� =Z�\J^­x�t5ú`��t=c�;�`=m�m�]lbP)o`jekbPc=d�a�^�X�R�`=)�eJ^�Z�\[X�a�^*)�c
\J\[^�)�eJbPc
dLXJZ�\�]l^�XG_&Z�`<a�\Jb¦�¾s
^�)�eJ^�Z�\[X�a�^�X�¤[^�ekX�`
¥�bP^�dõa�g^�)o`=]�g^,]P^�m�bl)H^�d Q,`<XJXJ^�XJZ�\­]r`ys<`=]P^�Z�\Y\J^�_&Z�blXJ^�]lc
\JXYa�^H]6;�`�¤[Z�Xzek^XQ�^�d@e�t · ^�)�b¨m�\Jc
Z�s=^,_&Z�^
]6;�`�¤[Z�X[eJ^XQ�^�d@e(a�Z + � R�c
d�)�ekblc
d�d�^�a�^Y]P`�QH`=d�b6q^�\[^�`<eJeJ^�d�a�Z�^=t{2| Ð |lO}| Ð ) �26m1 09~ 6 0B� 4q1 	 � .j�­��	�� 4
8 . 4 � 8 	- 	T�o�/.�0�~ 1 0 � �
· ^�eJeJ^7ek^�)i¢�d�bP_&Z�^7^�X[eYZ�eJbP]PblXTg^�^­m�c
Z�\�`�¤[Z�X[ek^�\YZ�dÕg^�)i¢�`=d@eJbP]P]lc
dLa�^7a�c
d�d�g^�^�XYm�`=\GZ�dM^�d�X[^XQ*¥�]l^7a�^
m�`=\k`�Q�q^�ek\J^�X a�c
d@e�]r`7s<`=]P^�Z�\na�c
b�e XJ`<ekblX#R�`=bl\J^YZ�d�^pc
ZLm�]PZ�X[bP^�Z�\JXyg^�_&Z�`<eJbPc
d�X(a�^p)�c
d@ek\J`=bPd@eJ^=t · ;�^�X[e
Z�d�^�Q,`<d�b6q^�\J^�a�^�)�c
d@ek\J`=bPd�a�\J^�]6;�`�¤[Z�Xzek^jQH^�d&e*q`*X[^Y)�cAQ�mºc=\[ek^�\"a�^eQH`=d�b6q^�\J^(F7��g��\^9���7bY^�ena�c
d�)Ya�^
a�c
d�d�^�\­Z�d8\Tg^�XJZ�]�ei`<ep_&Z�b�X[^,)�c
dSR�c
\#QH^�`=Z�¹8]lc
bPX�a�^H]r`ym�¢@ÒTXJbP_&Z�^,XJc
Z�X,�l¤J`=)�^�d@ek^<t gÛ§ei`<d&epa�c
d�d¨g^�^
]6;�g^�_&Z�`<eJbPc
dya�^Y)�c=d&eJ\k`=bld@ek^�XJZ�bls<`=d@ek^VÔ
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d a�^�X¦)�cT^�û�)�bl^�d@ekX>a�^ )�c
\J\[^�)�eJbPc
d mºc=Z�\>]B;�bld&eJ^�\zs=`<]P]P^Õ^�d g^�d�^�\J =bP^�yv
ê � %
	�ê7åA� � %
	��Bt · ^�X*)�c�^6ûH)�bP^�d&eJX*a�^H)�c
\[\J^�)�ekblc
d�X­X[c
d@e7`�¤[Z�X[e�g^�X*m�`=\pZ�d�^H @`=Z�X[XJbP^�d�d�^�X[Z�\
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d�X�a�^
 
]PZ�c=d�X�tÍc�`�Q�c�Ò=^�d�d�^�a�^7]r`� @`=Z�XJXJbl^�d�d�^�X[^�\J`h^�d�XJZ�b�ek^7Z�eJbP]lbPXTg^�^*m�c
Z�\�m�`=\J`}Q1g^�ek\[bPX[^�\�]B;�g^�s
c
]lZ�ekblc
d
a�^�X()�c
d�X[ei`<d&eJ^�X(a�^Y)�c
\[\J^�)�ekblc
d�t
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ü(ý.þ¨ÿ x�tÙé ö�s `=m�m�c
\[eJX�^�d&eJ\J^ ]6;�g^�d�^�\J 
bl^(a�^�X"m�`<\[ekc=d�X�bld�bleJbr`=ZT¹7XJZ�\¨]6;Óg^�d�^�\J =bP^na�^�X9¤[^�eJX¨]�g^� 
^�\[XXJ&m�c
Z�\a�b>m(g^�\[^�d@ek^�XMg^�ei`=m�^�X�a�^V]B;�g^�ei`=]lc
d�d�`= =^7`os
^�)V]B;Ù`�¤[Z�X[ek^jQH^�d@epm�`=\ '�E,é±¬(E � t�c9^�XYa�^�ZT¹¡]PbP =d�^�X�¢�c
\Jb¦���c
d@ei`<]P^�Xf^�dymºc
bld@ekbP]l]�g^�X�s=^�\[eJXn\J^�m�\Tg^�X[^�d@ek^�d@e�]P^�Xf]Pb>QHb�ek^�X�q`�~�ú
ãÎa�^�]P`*)�c
d�d�`=bPX[Xk`=d�)�^Ya�^�]6;Óg^�)i¢�^�]P]l^
`=¥�XJc=]PZ�^�^�d g^�d�^�\[ 
bP^<t
c�^�X­)�^�\J)�]P^�X}s=^�\[eJX­sTbPa�^�Xp\[^�m�\Tg^�X[^�d@ek^�d&eV]l^�X}\k`=m�mºc
\zekX}^�d g^�d�^�\[ 
bP^�^�d@eJ\J^,]l^
m�`=\[eJc
dLbld�bleJbr`=]�^�e ]6;Óg^�d�^�\J =bP^Ya�ZV¤[^�e�`os<`=d@ehg^�ei`<]Pc
d�d�`= 
^=t�c�^�XG)�^�\J)�]P^�X \[c
Z� 
^�X m�]l^�bld�Xn\J^�m�\Tg^�X[^�d@ek^�d@e
]P^�XU\J`=m�m�c
\[eJX�^�d1g^�d�^�\J 
bl^f^�d@ek\[^ ]l^fm�`=\[eJc
dV^�e�]6;Óg^�d�^�\J =bP^"a�Z�¤[^�e�)�c
\J\[bP �g^�^fm�`=\�]P^@R�`<)�ek^�Z�\�a�g^�ek^�\#QHbld�g^
g^�sUg^�d�^jQH^�d&e�m�`=\òg^�sUg^�d�^XQ�^�d@e'm�`=\,]B;Ù`�¤[Z�X[ek^jQH^�d@e'a�Z +�� t¢c�^�X,ek\[br`=d� 
]P^�XH¥�]l^�Z�X,\J^�m�\Tg^�X[^�d@ek^�d@e�]l^Q��^jQH^�\k`=m�m�c
\ze�JU]6;�g^�d�^�\J 
bl^La�ZM¤[^�eÖg^�ei`=d@e�)�c
\J\[bP �g^�^Lm�`<\,]r`$R�c
d�)�ekbPc=d�`�¤[Z�Xzei`=d@e']B;�g^�s
c
]lZ�ekblc
d$a�^�X
mºc
bla�Xpë�s=c
bP\yg^�_&Z�`<eJbPc
d(x�t�x&ì�t · ^�eJek^hR�c
d�)�ekbPc=dh^�X[e±Q,`<e�g^�\[br`=]lbPXTg^�^�m�`=\(]r`V]Pbl 
d�^�)�c
d@ekbPd&Z�^}¥�]l^�Z�^<tDc�`
]PbP =d�^�\Jc=Z� 
^�^�dhm�c
bPd@ekbl]P]�g^�X�\J^�m�\Tg^�X[^�d@ek^p]6;�`�¤[Z�Xzek^XQ�^�d@ena�^�Xnmºc
bla�X ' c
d@eJ^\� · `<\J]Pc�ë�]P^�Xf)�^�\[)�]P^�Xfs
^�\zekX
s�bla�^�Xkì"m�`=\n]6;�g^�_&Z�`<eJbPc
d�x�tyx�t
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ü(ý.þ¨ÿ x�t'ú`� ö Ì�blX[eJ\JbP¥�Z�ekblc
dõa�^y]P`�Q,`=X[XJ^ybPd@s<`=\[br`=d@ek^ ï ?6? `os<`=d@eLë�^�d1eJ\k`=b�ekX7m�]l^�bld�X*\Jc=Z� 
^�Xkì*^�e`=m�\�q^�XU`=m�m�]lbP)�`<ekblc
dpa�^�XäR�`=)�ek^�Z�\JX�a�^¨)�c
\[\J^�)�ekblc
d�g^�s�g^�d�^XQ�^�d@eUm�`=\pg^�sUg^�d�^jQH^�d&e ë�^�d*eJ\k`=b�ekXÏm�c
bld&eJbP]l]�g^�X
¥�]P^�Z�Xiì�t

]r`�Q1g^�ek¢�cTa�^�a�^�XhQ*Z�]�ekblm�]Pbl)o`<eJ^�Z�\[X�a�^�c�`= 
\k`<d� 
^��¸å}���U)�c
d�XJbPXzek^�^�d8]6;¸bPd@ek\[c�a�Z�)�ekblc
d�a�^Vs<`=\JbP`=¥�]P^�X
`=a�a�b�ekbPc=d�d�^�]l]P^�X"a�`=d�Xn]P`µR�c
d�)�eJbPc
d�q`V`�¤[Z�Xzek^�\ _&Z�b9a�^�sTbP^�d@e `=]lc
\JX�Ô+ � sÐë��MW·��M � ì � 	 5�Ô� ë��MW·��M � ì9!¥� �� � �ñ ë N ÔLK � ê�� ÔLK � ê0Ü ÔLK � ì ëqx�t5ú�ê
ì
c�qZ ��h^�X[e(]l^�s
^�)�ek^�Z�\ )�c
d@ek^�d�`=d@eG]l^�X�Q*Z�]�ekblm�]Pbl)o`<eJ^�Z�\[X�a�^hc�`= 
\J`=d� 
^�Jr	 � ^�X[e(]r`­QH`<ek\[bP)�^�a�^Y)�c�s<`��\Jbr`<d�)�^f^�e��M�]P^�s
^�)�ek^�Z�\�a�^�XUm�`=\J`}Q�q^�ek\[^�X�q`�`�¤[Z�Xzek^�\�t E ]�^�Xze�b>QHm�c
\zei`=d@e§a�^(d�c=ek^�\�_TZ�^(]P`�m�\Jbld�)�blm�`=]l^
¢&ÒTm�c=ek¢�q^�XJ^�X[Z�\¨]P`=_&Z�^�]l]P^(\J^�mºc
X[^G]B;Ù`�¤[Z�X[ek^jQH^�d@e"m�`=\�]P^�X2Q*Z�]�ekblm�]Pbl)o`<eJ^�Z�\[X�a�^�c�`= 
\J`=d� 
^ ^�Xze"]r`}a�bPX,�
ek\Jbl¥�Z�eJbPc
d�d�c
\#Q,`=]l^fa�^�X�s=`<\Jbr`<¥�]P^�X�)�c
d@ek^�dTZ�^�X"a�`<d�X¨]l^(s=^�)�eJ^�Z�\��M�t é c
Z�X¨m�c
Z�s=c
d�X�c
¥�ek^�d�bP\�a�bl\J^�)_�
ek^XQ�^�d@en]l^�X"s<`=]P^�Z�\JX¨a�^n�ML_&Z�bÍQ�bPd�b8Q�bPXJ^�d@e¨]l^ +�� X[b�]P^�X�g^�_&Z�`<eJbPc
d�Xfa�^�)�c
d@eJ\k`=bld&eJ^�XJc=d&e(]lbPd�g^�`=bP\[^�X�tÌ�`=d�X(d�c=ek\[^p)�`=XXJ�bl]dR�`=Z�e(]Pbld¨g^o`=\[bPX[^�\f]6;Óg^�_&Z�`jekbPc=d�a�^})�c=d&eJ\k`=bld@ek^Y^�d�\Tg^o`=]lbPXJ`=d@enZ�dLa�g^�s
^�]Pc
m�m�^XQ�^�d@e
^�dhXTg^�\[bP^Ya�^ � `�ÒT]lc
\n`=Z�eJc
Z�\na�;¸Z�d�m�c
bld&e��M;�:Ô

ñ ë��MºìÁF ñ ë��M;�/ì9! MO� ñ� �M Q��� I ���� ë��M�· �M;�9ì ws«� ëqx�t5ú�u@ì
· ^p_&Z�b9a�c=d�d�^Y^�dhZ�ekbl]PblXk`=d@ef]P`*d�c=ei`jekbPc=d')�c
d�a�^�d�XTg^�^µQH`<eJ\JbP)�bP^�]P]P^}Ô

ø3�kØ�s M � ñ �� M�Ø Q ê î�ð �����ks ñ �=ë2�M � ì\ê �� s��M�·��M � ê ëqx�t5ú`v
ì
� ø �� ! �î�ð ���hs �� ëqx�t5úoå@ì
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cU;�`�¤[Z�Xzek^jQH^�d&e a�Z + � \[^�sTbP^�d&e `=]lc
\JX­q`7\Tg^�XJc=Z�a�\J^}]P^�XzÒTX[eoq^jQH^VÔ��� ��¡ c¢ à  ��£ s«�

 c¢ à �¤e¥ s«� ëqx�t5úoé@ì
E ]�)�c
d@sTbP^�d@e�a�^fd�c=ek^�\ q`�)�^fXzei`=a�^f_&Z�^n]P`G)�c
d@eJ\k`=bld&eJ^fbPd@ek\[c�a�Z�bleJ^¨d�^fm�\[^�d�a�m�`=X�^�d�)�c=\J^f^�dV)�cAQHm�ek^
]r`�]r`<\J 
^�Z�\­a�^']P`�\Tg^�XJc
d�`<d�)�^y_&Z�^'d�c
Z�X7^�XJXJ`oÒ
c
d�X�a�;�`�¤[Z�Xzek^�\�t Ñ ��d1a�;�`os
c
bl\7Z�d1)�cAQ�m�c
\[eJ^XQ�^�d@e
)�c
\[\J^�)�e(a�^Y]6;�`�¤[Z�X[eJ^XQ�^�d@e�J�]P`­R�c
d�)�eJbPc
d'a�^})�c
d@ek\J`=bPd@ek^Y^�X[ekQHcTa�bZ�"g^�^�a�^Y]P`­Q,`=d�b6q^�\[^�XJZ�b�s<`=d@ek^VÔ

ñ ë��MºìÁs ï � Ô�� ·�ë�å:w ï �¸;:!< ì � ws«� ëqx�t����@ì
c�qZ�å�^�X[e(Z�d�^�s<`=\[br`=¥�]l^�`=]�g^o`<eJc
bP\[^�_&Z�b9XJZ�b�enZ�d�^}]Pc
bºa�^Ya�bPXzek\[bP¥�Z�eJbPc
d' 
`=Z�XJX[bP^�d�d�^§¦otÌ�`=d�XH]l^�)�`=X,_&Z�b d�c
Z�XHbPd@e�g^�\J^�X[XJ^�J¨]r`$R�c
d�)�ekbPc=dòa�^�)�c
d@eJ\k`=bld&eJ^Lm�^�Z�e,XJ^�a�g^�s
^�]Pc
m�mº^�\,a�^�]r`Q,`=d�b6q^�\[^�XJZ�b�s<`=d@ek^VÔ

ñ ë�Mºìns ï � Ô ! ï �� !¥� N Ô N � ·»�©¨ Ý N �Ô · ï � Ô Ý N �� · ï �� · ï �¸;:!< ëqx�t��zú�ì
c�qZ¡Ô ¨�s XJbld�á Ô X[bPdká � )�c
X�ë�Ü Ô ·»Ü � ì9!$)�c=Xrá Ô )�c
Xrá � ëqx�t��}�
ìc�^YXzÒ�Xzeoq^jQH^'q`7\Tg^�X[c
Z�a�\[^pa�^�sTbP^�d&e `=]lc
\JX�Ô������ �����  c¢ à  æ�P s 	 5�Ô� D ë�M�·�M � ì9!  eª  æ�P w«� s«� c¢ à  ç�P s 	 5�Ô� D ë�M�·�M � ì9!  eª  ç�P w�� s«� c¢ à  è�P s 	 5�Ô� D ë�M�·�M � ì9!  eª  èeP w«� s«�

 c¢ à �¤ s =  eª  æ ß �  eª  ç ß � w�w�w  eª  è à E !  eª  æ�P w�� s«�
ëqx�t��<ä@ì

QSR	T� �p6m154q1 �
Ì�^�Q��^jQH^V_&Z�^�m�\Tg^�)�g^�a�^jQWQ�^�d@eXJ�]l^�X}\k`=m�m�c
\zekX­^�d g^�d�^�\J =bP^�XJc
d@e*\[^� 
\[c
Z�m�g^�X­m�`<\pbld&eJ^�\zs=`<]P]P^�X

^�dÕg^�d�^�\J 
bl^*a�^­Q(�^XQ�^*Xzei`<eJbPX[eJbP_&Z�^<t=c9^7\Tg^�XJZ�]�ei`<eGa�^7]r`Hm�\JcT)�g^�a�Z�\J^7a/;Ù`�¤[Z�X[ek^jQH^�d@eYmºc
Z�\�]P^�X�Q*Z�]¦�
ekbPm�]PbP)�`<ek^�Z�\JXpa�^%c�`= 
\J`=d� 
^H^�X[eV\[^�m�c
\[e�g^'XJZ�\­]r`��� =Z�\J^�x�t'ú,ú
täc�`4R�c
d�)�eJbPc
dõa�^'m�`=\J`}Q1g^�ek\[bPXk`jekbPc=d
c
¥�ek^�d&Z�^pm�c
Z�\f]l^�Xnm�c
bPa�Xf^�X[e(]r`*X[Z�bls<`=d@eJ^�Ôì

ë N ìÁsÐë��LwÙé
å}u�~¥�Swy�A�*ú�ì9! �Sw��´~t�Lw5úN ëqx�t���x&ì
c�^�Xf)�c
\[\J^�)�ekblc
d�Xfa�^�X�g^�d�^�\J 
bl^�Xfa�^�X�¤[^�eJXfm�`=\"]l^�X")�c
d�X[ek`=d@ek^�X(a/;�g^�ei`=]lc
d�d�`= =^Gc
¥�eJ^�d&Z�^�Xyg^�sUg^�d�^XQ�^�d@e
m�`=\Hg^�sUg^�d�^XQ�^�d@en^�ef)�^�]P]P^�X�[`^�î7]r`­m�`<\k`}Q1g^�eJ\JbPXJ`<ekblc
d�m�`=\"]B;�g^�_TZ�`<ekblc
d�x�t�x�J�XJc
d@efa�`<d�X"]r`p¥�`=d�a�^Ga�^�Xú
ã�t é c=Z�X�mºc=Z�s
c
d�X*g^� @`=]l^XQ�^�d@e§\[^XQH`=\J_&Z�^�\§_&Z�^f]P^�XÏ\Tg^�XJZ�]lei`jekX§c
¥�ek^�d&Z�XUa�`<d�X§]P^�X§a�^�Z�¹bQ1g^�eJ¢�c�a�^�X
XJc
d@e�)�cAQ�m�`<eJbP¥�]l^�X�täc�`4R�c
d�)�ekblc
d:a�^'m�`=\J`}Q1g^�ek\[bPXJ`<ekblc
d�a�^�X7mºc
bla�X*^�X[e�a�;�`=bP]l]P^�Z�\JX­X[^�d�X[bP¥�]l^XQ�^�d@e
]r`lQ(�^XQ�^}J�X[^�Z�]l^L]P`¡sTbleJ^�XJX[^La�^�)�c
d@s=^�\J =^�d�)�^¡a�b>mÏq^�\J^¡ÔU]6;�`�¤[Z�Xzek^XQ�^�d@e,m�`=\�]P^�XWQ*Z�]�ekbPm�]PbP)�`<ek^�Z�\JX
a�^%c�`= 
\k`<d� 
^,d�^'d¨g^�)�^�XJX[bleJ^'_TZ/;�Z�d�^ha�b8�o`<bPd�^Ha�;�b�e�g^�\k`<eJbPc
d�XjJÏ`<]Pc
\[X­_&Z�^']6;�`�¤[Z�Xzek^jQH^�d&e*m�`=\ + � ^�d
\J^�_&Z�bl^�\ze Z�d�c
\[a�\J^Ya�^Y 
\J`=d�a�^�Z�\nm�]PZ�Xfb8Q�mºc
\zei`=d@e�t¬ |.Éqÿú[x�ýe­�ü�À>üq*�½}ú�{`úUx�ú,ü�ü�úÁù�®\þ#��®�­�¾´ý_ùzúÁû�ú¯­�ý¢þ�{`ú��Xü�þy+Íÿún�ý2ù�ý¢ù�ý�­6�\ú[w�­9{�w�Ç±°
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ü(ý.þ¨ÿ x�t'ú,ú ö²s `=m�m�c
\zekX§^�d&eJ\J^"]B;�g^�d�^�\[ 
bP^�a�^�X�m�`=\[eJc
d�X§bld�bleJbr`=Z�¹�XJZ�\�]B;�g^�d�^�\[ 
bP^�a�^�X�¤[^�ekX�]�g^� 
^�\JXXJjm�c
Z�\a�b>m(g^�\[^�d@ek^�X}g^�ek`=m�^�X�a�^�]B;�g^�ei`=]lc
d�d�`< 
^U`os
^�)�]P^�X
Q­Z�]leJbPm�]lbP)o`jek^�Z�\JX�a�^¢c�`= 
\J`=d� 
^<t
c�^�XÏa�^�Z�¹}]Pbl 
d�^�X�¢�c��
\Jb8��c
d@ei`=]l^�X§^�dVmºc
bld@ekbP]l]�g^�X�s=^�\[eJX�\[^�m�\Tg^�X[^�d@ek^�d&e�]P^�X�]Pb>QHb�ek^�Xfq`�~�ú
ã a�^f]P`�)�c
d�d�`=bPX[Xk`=d�)�^na�^f]6;Óg^�)i¢�^�]P]l^
`=¥�XJc=]PZ�^�^�d g^�d�^�\[ 
bP^<t
c�^�X­)�^�\J)�]P^�X}s=^�\[eJX­sTbPa�^�Xp\[^�m�\Tg^�X[^�d@ek^�d&eV]l^�X}\k`=m�mºc
\zekX}^�d g^�d�^�\[ 
bP^�^�d@eJ\J^,]l^
m�`=\[eJc
dLbld�bleJbr`=]�^�e ]6;Óg^�d�^�\J =bP^Ya�ZV¤[^�e�`os<`=d@ehg^�ei`<]Pc
d�d�`= 
^=t�c�^�XG)�^�\J)�]P^�X \[c
Z� 
^�X m�]l^�bld�Xn\J^�m�\Tg^�X[^�d@ek^�d@e
]P^�XU\J`=m�m�c
\[eJX�^�d1g^�d�^�\J 
bl^f^�d@ek\[^ ]l^fm�`=\[eJc
dV^�e�]6;Óg^�d�^�\J =bP^"a�Z�¤[^�e�)�c
\J\[bP �g^�^fm�`=\�]P^@R�`<)�ek^�Z�\�a�g^�ek^�\#QHbld�g^
g^�sUg^�d�^jQH^�d&e�m�`=\òg^�sUg^�d�^XQ�^�d@e'm�`=\,]B;Ù`�¤[Z�X[ek^jQH^�d@e'a�Z +�� t¢c�^�X,ek\[br`=d� 
]P^�XH¥�]l^�Z�X,\J^�m�\Tg^�X[^�d@ek^�d@e�]l^Q��^jQH^�\k`=m�m�c
\ze�JU]6;�g^�d�^�\J 
bl^La�ZM¤[^�eÖg^�ei`=d@e�)�c
\J\[bP �g^�^Lm�`<\,]r`$R�c
d�)�ekbPc=d�`�¤[Z�Xzei`=d@e']B;�g^�s
c
]lZ�ekblc
d$a�^�X
mºc
bla�Xpë�s=c
bP\yg^�_&Z�`<eJbPc
d(x�t�x&ì�t · ^�eJek^hR�c
d�)�ekbPc=dh^�X[e±Q,`<e�g^�\[br`=]lbPXTg^�^�m�`=\(]r`V]Pbl 
d�^�)�c
d@ekbPd&Z�^}¥�]l^�Z�^<tDc�`
]PbP =d�^�\Jc=Z� 
^�^�dhm�c
bPd@ekbl]P]�g^�X�\J^�m�\Tg^�X[^�d@ek^p]6;�`�¤[Z�Xzek^XQ�^�d@ena�^�Xnmºc
bla�X ' c
d@eJ^\� · `<\J]Pc�ë�]P^�Xf)�^�\[)�]P^�Xfs
^�\zekX
s�bla�^�Xkì"m�`=\n]6;�g^�_&Z�`<eJbPc
d�x�tyx�t
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ÕG¼¾½f¼qÕ ³ Ç�Íµ´�ÙO��ÙUÆ�Ë�Ç�ÈÊÉ�Â�Ë¶� ÁÂ�Ë
·�Ã¾Å�ÙÏÅ�Ëé c
Z�X�`os
c
d�X9sTZ­_&Z�^U]l^�X9a�^�Z�¹hQ1g^�ek¢�cTa�^�X�a�c
d�d�^�d&e�a�^�X�\Tg^�X[Z�]lek`<ekX�XJb>QHbl]r`=bl\J^�X�t\Û�dp^\m/^�e�J�)�c}QWQ�^
]P^kQHc
d@eJ\J^G]P`��� 
Z�\J^�x�t'ú
�LJ&]P^�X2QH`=XJX[^�X"a�^�� c
¥�eJ^�d&Z�^�`=m�\�q^�X¨`�¤[Z�Xzek^XQ�^�d@efX[c
d@e"X[^�d�X[bP¥�]l^XQ�^�d@e"]l^�XQ��^jQH^�X�t · ^�e�^\m/^�e�^�X[e�g^� @`=]P^jQH^�d@e�sTbPXJbl¥�]P^ÏXJZ�\�]r`"a�bPX[eJ\Jbl¥�Z�ekblc
dVë��� 
Z�\[^Áx�t5úoä@ì/a�^�]r`"a�b>m(g^�\J^�d�)�^U^�d&eJ\J^
]P^�XëR�`<)�ek^�Z�\JX�a�^f)�c
\[\J^�)�ekblc
d�X�^�d�g^�d�^�\[ 
bP^"c=¥�ek^�dTZ�X7g^�sUg^�d�^jQH^�d&e�m�`<\*g^�sUg^�d�^jQH^�d@e�m�c
Z�\Ï)i¢�`=)�Z�d�^na�^�XQ1g^�ek¢�cTa�^�X�t é c
Z�X*`os=c
d�Xõg^� 
`=]P^jQH^�d&eMg^�eJZ�a�b�g^,]6;¸b8Q�m�`=)�e}a�Z:¥�\JZ�blepa�^�R�c
d�aõ)�cAQ*¥�bPd�`<eJc
bP\[^VXJZ�\p]r`
a¨g^�eJ^�\KQ�bPd�`<ekblc
d�a�^�X�R�`<)�ek^�Z�\JXfa�^})�c
\J\[^�)�ekbPc=d�t é c
Z�Xn`os
c
d�X `<m�m�]Pbl_&Z¨g^�]6;�`=]l 
c
\Jb�ek¢�Q�^(a�;�g^�ei`=]lc
d�d�`< 
^
XJZ�\"]l^�XHg^�sUg^�d�^jQH^�d&eJXnmºc
Z�\¨]P^�XJ_&Z�^�]PX"]P`­m�`=bl\J^Ga�^�¤[^�eJXf`­m�Z$�^�eJ\J^�`<XJXJcT)�b�g^�^G`=Z�¹,_TZ�`=\JI&Xfm�\[c�s=^�d�`<d&e
a�Z'� ' c
d@ek^_� · `=\[]Pc�t�c9^�XÁR�c
d�)�ekblc
d�XUa�^nm�`=\J`}Q1g^�ek\[bPXJ`<ekblc
d7c
¥�eJ^�d&Z�^�X�mºc=Z�\�]6;�g^�s=c
]PZ�eJbPc
dVa�^�X�m�c
bla�X
XJc
d@e `=]Pc=\JX�Ô ì

ë N ìÁsÐë��LwÙé
å�xk~¥�Swy�A�*ú�ì9! �Swyxk~t�Lw5úN ëqx�t��=ê
ìì
ë N ìÁsÐë��LwÙé
å�xk~¥�Swy�A�*ú�ì9! �Swyxk~t�Lw5úN ëqx�t���u@ì

\J^�X[mº^�)�eJbls
^jQH^�d@e�m�c
Z�\�]P`±Q1g^�ek¢�c�a�^¨a�;Ù`�¤[Z�X[eJ^XQ�^�d@e�`�s=^�) '�E,é�¬ E � ëqx�tz�
ê
ì�^�e�`�s=^�)n]P^�XëQ*Z�]�ekblm�]Pbl)o`��ek^�Z�\JX�a�^´c�`= =\k`=d� =^Yë�x�tz�}u@ì�t é c
Z�XU`=]l]Pc
d�X�s=c
bP\�]P^")�cAQHm�c
\zek^XQ�^�d@eÏa�^")�^�XÁQ1g^�ek¢�cTa�^�X�a�;�g^�ei`=]lc
d�d�`< 
^
mºc
Z�\fa�b>m(g^�\[^�d@ekXf¥�\[Z�bleJXfa�^�R�c
d�a')�cAQ*¥�bld�`<eJc
bP\[^�X�t · ^�e[ek^�g^�eJZ�a�^�^�Xze(\Tg^o`<]PbPXTg^�^�^�d­¤[c
Z�`=d@enXJZ�\f]6;¸^�ûb�
)o`=)�ble�g^Ya�;Óg^�eJbP_&Z�^�ei`= 
^Ya�^�XÏ¤[^�ekXnblXJXJZ�X a�^}K�tc9^�X�a�^�Z�¹$Q:g^�eJ¢�cTa�^�X�a�;Óg^�ek`=]Pc=d�d�`= 
^­XJc
d@eYa�c
d�)�m�^�ZMX[^�d�X[bP¥�]l^�XY`=ZM¥�\[Z�ble�a�^­R�c
d�aM)�cAQ­¥�bPd�`
�
ekc
bl\J^=t
ÕG¼¾½f¼�¸ ¹ ÙUÃzÆzÉeÙÏÅ�Æ�Ç¨È Ù9Ì¨Â�Ä Ã,Ùº��Â�Ä9Ç�È�ËTÅq�;·�Ä/Å�Æ�Ç�È2Ä9Ç¨Íº´�Ã�»Â�Å�ÂÑ ��dSa�^¡s<`=]lbPa�^�\�]6;�`=]P =c
\Jb�ek¢�Q�^La�;Óg^�ek`=]Pc=d�d�`= 
^¦g^�)�\Jb�eya�`=d�Xh]P^½¼_ï#îh¾¿bej2g�ïÁÀ�a/;y�#$&%&'�(��rJGd�c
Z�X
`�s=c
d�X¨`=m�m�]lbP_&Z�g^f]r`eQ1g^�eJ¢�c�a�^(a/;�g^�ei`=]lc
d�d�`= =^(X[Z�\�a�^�X�g^�sUg^�d�^jQH^�d@ekX¢��»�ÏXJb>Q*Z�]�g^�X�q`}]B;Ù`=bla�^fa�^�Â�Ã&§©ÄTÜ�Å
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\k`=d�a�^�Z�\G`=ZL�¾a�^�X[XJZ�X�a�ZL)o`=d�`<]�]l^pm�]lZ�X



��� r 15476 � ��� 4
8 	���	��(��	 1 �V��	�KWB��k� 6�4 . R	T� � � 4 ���
	M� �Ö� � � � ��� �

ü(ý.þ¨ÿ x�tÞÛXx ö½ú blX[eJc
 
\k`�QWQ�^�X"a�^})�c
d@ek\
�c
]P^Ya�Zyek\J`=bleJ^XQ�^�d@ena�^Y]r`7XJZ�mº^�\Jm�c
XJb�ekbPc=dha�^�X()�c
]l]P^�)�ekblc
d�X�tc�`Mm�\[^XQ�b6q^�\[^']Pbl 
d�^�)�cAQHm�c
\zek^']P^�X7bPdSR�c=\KQH`<ekblc
d�X­\[^�]P`<ekb�s
^�X�q`�]r`�)�c
]P]l^�)�ekbPc=d:a�;�g^�]P^�)�ek\[c
d�XV^�e�]l^�X
a�^�Z�¹�a�^�\Jd�b6q^�\[^�X(\J^�]6q^�s=^�d@e�a�^�X�¤[^�ekXhg^�ekbl_&Z�^�e�g^�X K�^�e d�c
d�g^�ekbl_TZ�^�e�g^�XXJ�\J^�XJm�^�)�ekbls=^XQ�^�d@eotDc�`�)�c
]Pc=d�d�^
a�^G @`<Z�)i¢�^�\[^�m�\Tg^�XJ^�d@ek^�]r`}a�bPXzek\[bP¥�Z�eJbPc
d�a�^ ]r`Ya�b>m(g^�\[^�d�)�^�^�dòg^�d�^�\[ 
bP^ ^�d@ek\[^�Z�d�c=¥T¤[^�e¨\J^�)�c
d�Xzek\JZ�ble
^�e�XJc
d$`=X[XJcT)�bP`<ekblc
d ' c
d@ek^_� · `=\[]Pc�J§`�s<`=d@e�ë�^�d$¥�]P^�Z�ì­^�eH`=m�\�q^�X�ë�^�d:s
^�\ze�ì7d�^�e[ekc�Ò@`< 
^=tnÌ�`=d�X7]r`
)�c
]lc
d�d�^�a�^"a�\[c
bleJ^�^�X[e�\[^�m�c
\[e�g^�^¨]P` a�blX[ek`=d�)�^2�ZY ^�d@ek\J^¨Z�d*c
¥T¤[^�e�\J^�)�c
d�X[ek\[Z�bleÏ^�eÏXJc
dV`=X[XJcT)�bP`<ekblc
d' c
d@ek^_� · `=\[]Pc�`os=`<d&e­ë�^�dh\Jc
Z� =^�ì"^�e(`=m�\�q^�X­ë�^�d7¤J`<Z�d�^�ì¨d�^�eJeJc�Ò@`= 
^<t
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ü(ý.þ¨ÿ x�tGÛ�ê ö²s `=m�m�c
\zekX§^�d&eJ\J^"]B;�g^�d�^�\[ 
bP^�a�^�X�m�`=\[eJc
d�X§bld�bleJbr`=Z�¹�XJZ�\�]B;�g^�d�^�\[ 
bP^�a�^�X�¤[^�ekX�]�g^� 
^�\JXXJjm�c
Z�\a�b>m(g^�\[^�d@ek^�XMg^�ei`=m�^�X�a�^V]B;�g^�ei`=]lc
d�d�`= =^7`os
^�)V]B;Ù`�¤[Z�X[ek^jQH^�d@epm�`=\ '�E,é±¬(E � t�c9^�XYa�^�ZT¹¡]PbP =d�^�X�¢�c
\Jb¦���c
d@ei`<]P^�Xf^�dymºc
bld@ekbP]l]�g^�X�s=^�\[eJXn\J^�m�\Tg^�X[^�d@ek^�d@e�]P^�Xf]Pb>QHb�ek^�X�q`�~�Û
ãÎa�^�]P`*)�c
d�d�`=bPX[Xk`=d�)�^Ya�^�]6;Óg^�)i¢�^�]P]l^
`=¥�XJc=]PZ�^�^�d g^�d�^�\[ 
bP^<t
c�^�X­)�^�\J)�]P^�X}s=^�\[eJX­sTbPa�^�Xp\[^�m�\Tg^�X[^�d@ek^�d&eV]l^�X}\k`=m�mºc
\zekX}^�d g^�d�^�\[ 
bP^�^�d@eJ\J^,]l^
m�`=\[eJc
dLbld�bleJbr`=]�^�e ]6;Óg^�d�^�\J =bP^Ya�ZV¤[^�e�`os<`=d@ehg^�ei`<]Pc
d�d�`= 
^=t�c�^�XG)�^�\J)�]P^�X \[c
Z� 
^�X m�]l^�bld�Xn\J^�m�\Tg^�X[^�d@ek^�d@e
]P^�XU\J`=m�m�c
\[eJX�^�d1g^�d�^�\J 
bl^f^�d@ek\[^ ]l^fm�`=\[eJc
dV^�e�]6;Óg^�d�^�\J =bP^"a�Z�¤[^�e�)�c
\J\[bP �g^�^fm�`=\�]P^@R�`<)�ek^�Z�\�a�g^�ek^�\#QHbld�g^
g^�sUg^�d�^jQH^�d&e�m�`=\òg^�sUg^�d�^XQ�^�d@e'm�`=\,]B;Ù`�¤[Z�X[ek^jQH^�d@e'a�Z + � t¢c�^�X,ek\[br`=d� 
]P^�XH¥�]l^�Z�X,\J^�m�\Tg^�X[^�d@ek^�d@e�]l^Q��^jQH^�\k`=m�m�c
\ze�JU]6;�g^�d�^�\J 
bl^La�ZM¤[^�eÖg^�ei`=d@e�)�c
\J\[bP �g^�^Lm�`<\,]r`$R�c
d�)�ekbPc=d�`�¤[Z�Xzei`=d@e']B;�g^�s
c
]lZ�ekblc
d$a�^�X
mºc
bla�Xpë�s=c
bP\yg^�_&Z�`<eJbPc
d(x�t�x&ì�t · ^�eJek^hR�c
d�)�ekbPc=dh^�X[e±Q,`<e�g^�\[br`=]lbPXTg^�^�m�`=\(]r`V]Pbl 
d�^�)�c
d@ekbPd&Z�^}¥�]l^�Z�^<tDc�`
]PbP =d�^�\Jc=Z� 
^�^�dhm�c
bPd@ekbl]P]�g^�X�\J^�m�\Tg^�X[^�d@ek^p]6;�`�¤[Z�Xzek^XQ�^�d@ena�^�Xnmºc
bla�X ' c
d@eJ^\� · `<\J]Pc�ë�]P^�Xf)�^�\[)�]P^�Xfs
^�\zekX
s�bla�^�Xkì�m�`=\�]B;�g^�_TZ�`<ekblc
d�x�t�x�t · ^�XY\J`=m�m�c
\[eJX�c
d@e�g^�e�g^7c=¥�ek^�dTZ�X'q`'m�`<\[ekbl\�a�^7]B;�g^�)i¢�`=d@ekbl]P]Pc=d4��»�±xqÛ`�A�
XJb8Q­Z�]�g^h[`^�îûÂ�Ã�§©Ä�Ü�Å�^�ef\[^�)�c
d�X[eJ\JZ�b�ef`os
^�)�]r`}\J^�)�c
d�Xzek\JZ�)�ekblc
d')�c}QHm�]6q^�eJ^�q`­]B;�cT)�)�`=XJblc
d,a�^G]6; Ñ ek^�]lbP^�\
a�^ � ¢@ÒTXJbl_&Z�^­a�^ s cAQ�^��¸äA���6t
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ü(ý.þ¨ÿ x�tGÛ`u ö ' `=X[XJ^�bPd@s<`=\[br`=d@ek^na�^G]r`pm�`=bP\[^¨#�#V`os=`<d&e�ë�^�d'\Jc
Z� =^�q`p 
`=Z�)i¢�^oì�^�e"`=m�\�q^�XYë�^�d'¥�]P^�Z¡q`a�\Jc
b�ek^oì�`<m�m�]Pbl)o`<eJbPc
d�a�^�]P`(m�`<\k`}Q1g^�eJ\JbPXJ`<ekblc
d�a�^�]r`´R�c
d�)�ekbPc=d}a/;�g^�ei`=]lc
d�d�`= =^=t�c9^�X�s=`<]P^�Z�\JX�c
¥�eJ^�d&Z�^�X
]Pc
\[Xfa�^Y]6;�`�¤[Z�X[eJ^XQ�^�d@e(m�`=\f]l^�Xn @`=Z�X[XJbl^�d�d�^�X X[c
d@e(a�c
d�d�g^�^�X(a�`=d�Xn]l^�Xf^�_&Z�`jekbPc=d�X�x�t��<åV^�ekx�t��<é�t

� \[c�)�^�XJX[Z�X XJ^�)�eJbPc
dh^�Ü�)o`<)�^,ë ñ K�ì é ¥�\J^�g^�sTeJXG`jeJek^�d�a�Z�Xpë�í¥süÛ`� ñ K 5�Ô ì
�*ë�K »K�ì9!8# �LwÙä�{ýÛ`� | �=äb{ýÛ`� |
�*ë�K »K�ì I vLwÞÛh{ýÛ`� � v�Û�{ýÛ`� �
�*ë�K »K�ìJ� äSwyx�{ýÛ`� � ä}x�{ýÛ`� �
�*ëBK »K�ìJ� ÛAwyx�{ýÛ`� � Û�x�{ýÛ`� �

T2U
V ÿ x�tÙê ööþ ^�)�ekblc
d�X§^eÜ�)o`=)�^�X�c
¥�ek^�d&Z�^�XUm�c
Z�\§]P`Gm�\JcTa�Z�)�ekblc
d*a�^f¥�c
XJc=d�X�� �¨+ K »K�t · ¢�`=)�Z�dVa�^�X
m�\JcT)�^�XJXJZ�XY`Ög^�e�g^p �g^�d�g^�\Tg^*`�s=^�)*ÚTÛ@Ü@Ý/Þ�§¦ßUà�á&â@ã�^�dLa�^XQH`=d�a�`<d&e�Z�d ���� � �}� � %
	 ^�e�`=Z�Q�c
bld�X
Z�d��(� X[^}a�g^�XJbld@e�g^� =\k`=d@e ^�dhZ�d�^Ym�`=bl\J^�a�^Y_&Z�`=\[ITX K�t

`=¥ºc=d�a�`=d@e")�^G_&Z�bº]r`=blXJXJ^(m�\Tg^�Xk`< 
^�\�a�^G]P`pa�bGÜH)�Z�]le�g^ a/;�^�¹�eJ\k`=)�ekblc
d,a�Z'X[bP 
d�`=]6t ' `<]P 
\Tg^ Z�d�^GXJ^�)�eJbPc
d
^�Ü�)o`=)�^*ek\�q^�X�b>QHm�c
\[ek`=d@ek^�J�]P^­)�`=d�`=]Ï�Ö!�#&%X�(`$g^�e�g^8g^�)o`=\ze�g^*a�Z4R�`=ble a�Z�¥�\JZ�b�e�a�^µR�c=d�a�Q*Z�]�ekb¦�l¤[^�e
_TZ�bf]PZ�b�^�X[eH`=X[XJcT)�b�g^=t é c
Z�X7d�c
Z�X�X[cAQ�QH^�X7`=]Pc=\JX*a�bl\Jbl Ïg^�X­s=^�\[X�]l^')o`=d�`=]n� I _&Z�bn`=]P]lbP^Vei`=ZT¹1a�^m�\JcTa�Z�)�ekbPc=dhb>QHm�c
\zei`=d@ef^�ekR�`<)�bP]lble�g^�X¨a�^}a�g^�)�]l^�d�)i¢�^XQ�^�d@eG^�e(a�^Y\J^�)�c
d�Xzek\JZ�)�ekblc
d�t
ÕG¼��n¼z¿ Á� Å7·�É�Â Ét·2ÄÍÙUÈ�ÙUÃ¿ÿ������ ����	�Ì�`=d�X")�^�)�`=d�`=]�J�]B;�c
¥&¤[^�en`=X[XJcT)�b�g^�XJZ�\"]l^�_&Z�^�]�]P^�XzÒTX[eoq^jQH^Ya�;�`=)�_TZ�bPXJb�ekblc
d,s<`*a�g^�)�]P^�d�)i¢�^�\n^�X[enZ�d
m�¢�c=eJc
d�tdc9^­Q�^�d&Z�a�^7a�g^�)�]l^�d�)i¢�^XQ�^�d@eYZ�ekbl]PblXTg^}^�X[eYa�c
d�)*]l^µQ�^�d&Z ú c � I uA��E"_&Z�b§a�^jQ,`=d�a�^*Z�dm�¢�c=eJc
d'bPX[c
]�g^ a�;�g^�d�^�\[ 
bP^ ek\k`<d�X[s=^�\JX[^Ya�;Ù`<Z�QHc
bld�X@u}� � %
	�t�c9^�X"¥�\JZ�b�ekX"a�^�R�c
d�a')�c=d�XJbla¨g^�\Tg^�Xfm�c
Z�\
)�^,)�`=d�`=]UX[c
d@e*]P^V¥�\[Z�blepa�^�R�c
d�a�N · Ì K » KV`=bld�XJbU_&Z�^H]P^ I #j#�tÏc9^�X}XJ^�)�ekblc
d�X­^eÜ�)o`=)�^�X*)�`=]P)�Z�]�g^�^�X`�s=^�)YÚTÛ&Ü@ÝºÞ�§¦ßUà�áTâ@ã�^�e�����
qÂ�ÃhÄõÛ=tÙä�t�ähë�\[^�XJm�^�)�ekb�s
^XQ�^�d@eGmºc
Z�\f]P^YK »K�^�e(]P^�X[bP 
d�`=]�a�;¸Z�d�^Ym�`=\ze(^�e
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� \[c���^�X[XJZ�X þ ^ ��eJbPc
dy^�Ü!��`"��^,ë ñ$# ì Û�s&eJX m�c
Z�\@Û`� ñ$#�% Ô

# »# äSwGÛ�{ýÛ`� ô äqÛh{ýÛ`� ôI�&�& ä
äLw�êb{ýÛ`� | ä
ä@êb{±Û�� |
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T2U
V ÿ x�tyu ö � `=¥�]P^o`<ZSa�^�XLX[^���eJbPc
d�X�^eÜ(��`"��^�XLa�^�XL¥�\[Z�bleJXya�^lR�c
d�a)��c
d�XJbla�g^�\Tg^�X�^�e�a�Z>X[bP 
d�`<]
ë � ë # » # ì�* I ì�t=c9^7d�cAQ­¥�\J^pa,+�g^�sUg^�d�^jQH^�d&eJX­`jeJek^�d�a�Z�X�m�c
Z�\ Z�d¡`=d�a�^7m�\JbPX[^*a�^*a�c
d�d�g^�^�X,q`�¥�`=X[XJ^]PZ�Q�bPd�c=XJble�g^G^�X[ehg^� @`=]l^XQ�^�d@en\J^�mºc=\[e�g^<t
]P^ I�&�& a,+�`=Z�ek\[^Ym�`=\[eiì¨XJc
d@e(\J^�mºc=\[e�g^�^�X(a�`=d�Xn]l^�ei`=¥�]l^o`=Z%x�tyu�tc9^�d�cAQ*¥�\[^¨a,+Óg^�s�g^�d�^XQ�^�d@ekX�a�^¨¥�\[Z�ble�a�^:R�c
d�a�q`( Ïg^�d�g^�\J^�\}g^�ek`=d@eÏeJ\�q^�X�b8Q�mºc=\[ei`<d&eXJ�]r`nXJb>Q*Z�]r`jekbPc=d
\k`=m�bla�^"a�Z7a�g^�ek^ ��eJ^�Z�\�`�g^�e�g^-�i¢�c
blXJbl^f`���d7a,+¸c
¥�eJ^�d�bl\§]P^¨m�]PZ�XÏ\k`=m�bla�^XQ�^�d@eÏmºc
X[XJbl¥�]P^"Z�d�^"X[ek`<ekblX[eJbP_&Z�^
XJZqÜ�Xk`<d&eJ^­^�e \[^�m�\Tg^�X[^�d@ei`<eJbls=^=t.c�`Vm�\Jc���g^�a�Z�\J^}a�^Ym�\Tg^�XTg^�]P^���ekblc
dL`õg^�e�g^Y^jmº^���ekZ�g^�^.��cAQWQ�^�XJZ�bleYÔ

ö XTg^�]P^���ekblc
dÖa�^�X$g^�sUg^�d�^XQ�^�d@eJX/��c
d@eJ^�d�`=d@ey`<Z¥Q�c
bPd�XVZ�dÖm�¢�c=eJc
dÖa,+Óg^�d�^�\J =bP^yek\k`<d�X[s=^�\JX[^�a�^uA� �10 	Ðë�]P`2��c
Z�\J¥�^fa,+�^eÜ!�o`"��ble�g^fa�^"a�g^���]P^�d3�i¢�^XQ�^�d@eGë�o9�&ïed�4Kg�d Æe�Lï_[hb�ì�^�XzeUa�c
d3�@Q�cTa¨g^�]lbPXTg^�^
m�`=\nZ�d�^ ú ^o`osTbPXJbla�^�ì_J���^ ��b9\J^�m�\Tg^�XJ^�d&eJ^­]P`5��c
Z�m�Z�\J^ G7698 I u}�}EKJ

ö XTg^�]P^���ekblc
dLa�^�Xhg^�sUg^�d�^XQ�^�d@eJX�`oÒ@`=d@e�`=Z4Q�c
bPd�Xfa�^�Z�¹7¤[^�ekXGa�c
d@e�`=Z�QHc=bPd�XfZ�dSg^�ei`<d&e(]P`=¥º^�]P]�g^# ë þ ^�]�Û�ì\J
ö XTg^�]P^���ekblc
dòa�^�X$g^�sUg^�d�^jQH^�d&eJX'`oÒ@`=d@e�`=Z�Q�c
bld�XVa�^�Z�¹�¤[^�ekXHa,+�b>QHm�Z�]PX[bPc
d�eJ\k`=d�Xzs
^�\JXJ^û�;: �x�� �.0 	¢¡ î ë þ ^�] �
ì�tc�^�X�^�Ü!��`"��b�e�g^�XGa�^<��^�X=��c
Z�m�Z�\J^�X�XJc=d&e�\J^�m�c
\ze�g^�^�X�a�`=d�X ]P^}ei`=¥�]l^o`=Z4x�t�vVmºc=Z�\�a�bZm(g^�\J^�d@eJ^�X�^eÜ(��`��

��ble�g^�X(a,+�g^�ekbl_&Z�^�ek`= 
^­a�^f¤[^�ekX(bPXJX[Z�XGa�^ # tDc>+¸^�Ü!��`"��b�e�g^}a�^pXTg^�]l^���eJbPc
d ú c � ^�Xze�g^�sTbla�^XQ�QH^�d@e Xzei`=¥�]P^^�d�R�c=d3��eJbPc
d$a�^h]?+¸^�Ü!�o`"��ble�g^ha$+�g^�ekbP_&Z�^�ei`= =^�a�^�X # J�`=]Pc=\JXV_&Z�^�]@+�^eÜ!�o`"��ble�g^ha�^�X(��c
Z�m�Z�\[^�X ÛL^�e��
`=Z� AQ�^�d@ek^p]Pc
\[XJ_&Z�^µ K"n`=Z� AQ�^�d@eJ^=t.c�`A��c
Z�m�Z�\J^¿Û¡g^�ek`=d@e�X[^�d�X[bP¥�]l^*`=Z�d�cAQ*¥�\[^pa�^n¤[^�ekXhg^�eJbP_&Z�^�e�g^�X
# JÏ]?+�`}Q1g^�]Pblc
\k`<eJbPc
d�a�^�]?+�g^�eJbP_&Z�^�ek`= 
^'`<Z� AQ�^�d@ek^òg^�sTbPa�^jQWQ�^�d@e*]P`4Q*Z�]�ekblm�]PbB��ble�g^7a�^�X ¤[^�ekX7a�^ # \[^\�
��c
d�Xzek\[Z�bleJX�t´c9^�X��� =Z�\J^�X�x�tÞÛ`vLJ2x�tGÛ�å�^�e%x�tÞÛoéõbP]l]PZ�Xzek\J^�d@e�]P^�XC��c
Z�m�Z�\J^�Xya�^�m�\Tg^�XTg^�]P^���ekblc
d�t é c
Z�X
mºc
Z�s
c
d�X­\J^XQH`=\[_TZ�^�\*a�`<d�X*]P^Vei`<¥�]P^�`=Z x�tzvh_&Z�^']P`D��c=Z�m�Z�\[^ þ ^�] �LJ�`=m�m�]lbP_&Z�g^�^,^�d:m�\Tg^�sTblXJbPc=d�a�^]r`8m�\Jc���g^�a�Z�\J^�a,+Óg^�ek`=]Pc=d�d�`= 
^h^�d `os<`=](a�^7��^�eJeJ^�m�\Tg^�XTg^�]P^ ��ekblc
ddJ�a�g^� =\k`=a�^L]r`8X[bP 
d�b>����`=d3��^<t é c
Z�X
d�c
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j3a`e�m�eBd~b\ ��eiY"fg_=dB\�ZJ©^\ _`Zn[3\(�3Y"];_��;:HZ`Y"f3Zn_lk�]�_l\ Ú�k"eOZ=j�k�];m�k"eOan];_leBdOeBZ`\�a2dO\5�&�k�f;\![$+¦k�]�m�\�a�_l]3a^\A\ f}_`a`\
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: Angle of the highest Pt jet of the pair with Boost axis [eff50]
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: Angle of the lowest Pt jet of the pair with Boost axis [eff50]
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*θ jj after cosγ
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Résumé 
 
Ce document présente le travail réalisé pour doter l'environnement logiciel de la collaboration ATLAS, 
ATHENA, d'une bibliothèque d'outils pour l'analyse de physique ainsi que pour l'extraction d'une 
fonction d'étalonnage de l'énergie des jets à partir d'évènements de physique (étalonnage in-situ). 
La partie logicielle expose les différents composants de l'architecture logicielle qui a la gestion du flot de 
données simulées et reconstruites, ainsi que les différentes étapes de ce flot, avant et pendant la prise de 
données. La construction d'une bibliothèque d'outils facilitant la reconstruction d'objets physiques, leur 
association avec les entités Monte-Carlo et les interfaces de programmation de ces objets est ensuite 
détaillée, l'accent étant mis sur l'importance d'avoir un langage et des outils communs à l'ensemble de la 
collaboration afin de partager l'effort de validation de ces outils et ainsi obtenir des résultats de physique 
reproductibles. 
Dans la partie analyse, l'implémentation dans le framework ATHENA d'un algorithme d'étalonnage de 
l'énergie des jets légers en utilisant la désintégration de bosons W en une paire de jets est traitée. A partir 
de l'application de cet algorithme sur des données simulées via la simulation rapide et la simulation 
complète, il semble envisageable de connaître l'échelle en énergie des jets légers à hauteur du pour-cent. 
Enfin, l'étude de faisabilité de l'extraction de l'échelle en énergie des jets de b en utilisant le processus 
γZ° → γb b  est exposée. Il est montré que l'application de coupures séquentielles ne permet pas 
d'extraire le signal par rapport au bruit de fond. Cependant, une approche multivariable pourrait 
améliorer la sélection, permettant de collecter un nombre suffisant de paires Z° pour réaliser l'étalonnage 
en énergie des jets de b. 
 
Mots-clés : ATLAS, ATHENA, Z→ b b , calibration 
 
 
 
 
Abstract 
 
This thesis presents the work achieved to instrument the ATLAS software framework, ATHENA, with a 
library of tools and utils for the physics analysis as well as the extraction of the jet energy scale using 
physics events (in-situ calibration). 
The software part presents the various components of the ATHENA framework which handles the 
simulated and reconstructed data flow as well as the different stages of this process, before and during 
the data taking. The building of a library of tools easing the reconstruction of physics objects, their 
association with Monte-Carlo particles and their API is then explained. The need for common language 
and collaboration-wide utils is emphazised as it allows to share the workload of validating these tools 
and to get reproducible physics results. 
The analysis part deals with the implementation of a light jet energy scale calibration algorithm within 
the C++ framework. This calibration algorithm makes use of W bosons decaying into light jets within 
semileptonic  t t events. From the processing of fast and full simulation data with this algorithm, it seems 
possible to reach a percent level knowledge of the light jet energy scale. Finally, the feasability study of 
the b-jet energy scale calibration using γZ° → γb b  events is presented. It is shown that a purely 
sequential approach is not sufficient to extract the signal nor to collect a sufficient amount of Z° to 
calibrate the b-jet energy scale. 
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