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(1.5 - 12 keV)
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åtÓ3Ô�Ø�Þ�Ò�ÔGú9×�Ö�Þ3ß;ß3ÔKó�Þ�ÔGâZÒ�Ó3Ô�ß3Ø0g*ÔK×�ÔGÞ�Ò�Ø¨Ö�ÚK#_×�ÔGõ�ö3ÔKÞ3ÙKÝ;âãÕ�ÔKÙKÒ�×ãö3àh#_Ü9×i$�Ó3ÔK×�ÔKÞ'&�Ü7Û;Ú�Øvú9Ó�ÒtÔGàáØ�âãâ�Ø�Ü�ÞGjdkGäl Ü9àáÔZØ�àáÕ�Ü9×ÆÒ�Ö�Þ�Òm#_ÔGÖ>Ò�ö�×�ÔGâ?Ü�#n$�Ó3ÔK×�ÔGÞ�&�Ü7Û-ÚvØ�ú9Ó�Ò ÔKàUØvâ�âãØ�Ü9ÞùØ�ÞD<�o l ÙzÖ>Þ ô ÔZß3ÔG×ãØvÛ9ÔKß)#_×ãÜ9à ÔKõ�ä�c�ävû9äNcÒ�Ü?c3ä�û9äfe�ÿprqtsvuGw9xyu�z7w-{|uG}r~���w��Gw-z/������}rzip)�/u.p�z/��w��9��p�z�xy���-~dw�}���z6w-{�x��Ip�{�{����x�}?w-�D��x
��uGw-z6w-�'�b}��t~Q�Q��uKx��Q{��S�¡  � ��� � X	 �`_¢� � � X ÷dc3ä�û9ä £9þ,�âãØ�Þ3ú«Ö�ÞUÖ�Õ3Õ3×ãÜ�¤�Øvà-ÖpÒ�Ø�Ü�Þ�#_Ü9× Ò�Ó3ÔZ×ãÔ4#_×�Ö>ÙKÒ�Ø�Û9ÔZØ�Þ�ß3Ô7¤UÖ�âxÖ�#_ö3Þ3Ù�Ò�Ø�Ü�ÞáÜ�#*Ò�Ó�Ô�ÖpÒ�àáÜ9â�Õ3Ó�ÔG×�ØvÙZß3ÔGÕ�Ò�Ó�L�û7ü�£rO j¥j¦G§K¨�©«ª-¬�f®4¯�°«± ²7± ³´ª7¯«µ�ª6¶ ¶�·|¨�©«ª-¬�f®4¯«¸�µ�·�µ�©«¹�·�µ`¬�ºr·/»�·/®7¼'ª7»y·�½7 ¾7·|¯¿ ¯ÁÀnÂ�Ã¿©r¯rf¬�¸|±Ä�ÅnÆÇ®7¬y·�¬yº«ª6¬G¬�ºr·�®7È«¸y·/»�¾7·�µ¿ÀGºr·/»�·/¯«É7®-¾�Êrºr®6¬�®7¯%¸dÊ�·|¹�¬y»�©rËÌµ�fÍ�·|»�¸n¹�®4¯«¸y µ�·|»�ª7Èr¶ ÎÏ¼¡»�®7ËÐ¬�ºr·�Ê«»y®�µ�©«¹/·|µ¿¸dÊ�·|¹�¬y»�©rËÌµ�©r·¬y®�¬�ºr·m¬y»�ª6¯«¸yË
 ¸�¸yf®4¯%¹�º«ª7»�ª4¹¥¬�·/»� ¸d¬y>¹/¸G®6¼Ñ¬yºr·Òª6¬yË
®4¸yÊrºr·|»y·Ó¡·4± ½�±KÔ�Õ/®7¯«·mª7È«¸y®7»�Ê�¬y ®7¯bÖ�¸y·/·�¸y·|¹6±T°�±f²4± °�×¥±ÄyÄKØnºr·�¼¡»y·�¨�©r·/¯«¹/Îµ�·/Ê�·/¯«µr·/¯«¹/·
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{*|l}$~��9~l��~Ë�9�Çî����3����������¥��#�G��£Æ�z�������j�z�3����������£t�G� �������j���������f�Æ�z�9���G�����z�B�z�-�������G�����7£j����������¥#���������Ã¦ Ç�ï ÑO��£�����§�����j��£����z���s���������7¢t� �z�h������¥����j�z��£h�j�O���#�����������j�������A�4�����7�p�AÍ Ç�ð ÑÃ��£*�����§���>�j����£����¢4�G�3�������j�������A��Æ�z�9���G�����z�-�G��� Ç�ñ Ñ���£ �����4�������j�������A�á�G���7���Z¼G½ Ç �Æ�G����� ���j�z�ÀÈ ï6ñ�ò Í9�Ã¦ ï ÎzÏKÐ�Ñ�¦
�D��óDô4� � �´õÌö=÷ � �Ïõùø�úfø�ø�ø�û�ü�û�ý óDþ� ø�ÿ�ø�� � ��� X � û���ÿ�ú>û��� �	�%ô�� ÷�c3ävû�ä M�þóDô ��
� �� � U � RTU � � ��� X ÿ Ö>Ò�àUÜ9âãÕ3Ó3ÔK×�Ø�Ù#ß�ÔGÕ�Ò�Ó�#_Ü9×tÓ�ÔGØ�ú�Ó�Ò�J;Ö>Þ3ß
Ö>Ø�×�ß3ÔKÞ3â�Ø�Ò�Ý �� ��� û�ø�� õ ø�úfø�ü � ������������ �"! � ÿ Ö�Øv×�Ò�ÔGàáÕ�ÔG×�ÖpÒ�ö3×ãÔ�Ö>ÒZß3ÔGÕ$Ò�Ó óDô

Ò�Ó3ÔfÒ�Ó3×�ÔKâ�Ó3Ü9Úvß ÔGÞ3ÔK×�ú�Ýä#_Ü9×t$�Ó�ÔG×�ÔKÞ'&�Ü7Û ÚvØ�ú9Ó�Ò«ÔGàáØ�â�âãØ�Ü9ÞøÙzÖ�Þ ô Ô � ×�Ø�Ò�Ò�ÔKÞ Ö�â S�¡ $# ��� � X �&% û ö ä o�Òâ�ÔzÖ&ÚvÔKÛ9ÔKÚ�Ò�Ó3Ô©Ò�Ó3×ãÔGâãÓ3Ü9Ú�ß¸ÔKÞ3ÔG×ãú�Ý ô ÔGÙKÜ9àáÔGâ S�¡  � �'úfý('*)�+ #_Ü9×4à©ö3Ü9Þ3â4" S�¡  � ��ø('*)�+ #_Ü�×4Õ3×ãÜ�Ò�Ü9Þ�âÖ�Þ3ß S`�¡  � û�û-,.)�+ #_Ü9×ZÔGÚ�ÔKÙKÒ�×�Ü9Þ3âKä?åtÓ3Ô«àUÖ�ØvÞ #_×�Ö�ÙKÒ�Ø�Ü9Þ&Ü�#Ò$�Ó3ÔK×�ÔGÞ�&�Ü7Û;Ú�Ø�ú�Ó�Ò�Õ3×�Ü�ß3ö3ÙKÔGß � Ø�Ò�Ó3ØvÞ�<Òo lÒ�Ó3ÔK×�Ô4#_Ü�×�ÔfÜ9×ãØ�ú9ØvÞ�Ö>Ò�ÔGâ�#_×�Ü9à ÔKÚ�ÔGÙ�Ò�×ãÜ9Þ3âGä
åtÓ3Ô-Ò�Ó�×�ÔGâãÓ3Ü9Úvß ÔGÞ3ÔK×�ú�Ý #_Ü9×HÔGÚvÔGÙKÒ�×�Ü9Þ�â Ö�â©Ö�#_ö3Þ3ÙKÒ�Ø�Ü9ÞøÜ�#�Ò�Ó�ÔÖ>Ò�àáÜ9â�Õ�Ó3ÔG×ãØ�Ù�ß3ÔGÕ$Ò�Ó2ØvâÅâãÓ3Ü � Þ2Ø�ÞBó�ú3äc�ävû9äNc3ä0/4ö3Ô«Ò�ÜUÒ�Ó3Ô«ß�ÔGÙG×ãÔzÖ�âãØ�Þ3úU×�Ô7#_×�Ö�Ù�Ò�ØvÛ�Ô«ØvÞ3ß3Ô6¤ � ØvÒ�Ó·Ó3ÔGØvú9Ó�Ò�"Ò�Ó3Ô«ÔGÞ3ÔK×�ú�Ý;Ò�Ó3×ãÔGâãÓ3Ü9Ú�ß ô ÔKÙGÜ9àáÔGâ�×�Ö>Ò�Ó3ÔG×�Ó3Ø�ú�Ó·ØvÞ·Ò�Ó�Ô¬ö3Õ3Õ�ÔG×4Ö>Ò�àáÜ9âãÕ3Ó3ÔG×ãÔ�äÅåtÓ3Ô¬Ó�Ø�ú9Ó3ÔK×ÅÒ�Ó3×�ÔKâ�Ó3Ü�Ú�ß¸Ö>ÒÓ3Ø�ú9Ó Ö�ÚvÒ�ØvÒ�ö�ß3ÔGâ©ß�Ü$ÔKâ©Õ3×�Ö>ÙKÒ�ØvÙzÖ�ÚvÚvÝ!Þ3Ü>ÒùÖ�g�ÔGÙKÒ Ò�Ó3ÔI#_×�Ö�ÙKÒ�Ø�Ü9Þ Ü�#�$�Ó�ÔG×�ÔKÞ'&�Ü7Û ÚvØ�ú9Ó�Ò«ÔGàáØvÒ�Ò�Ø�Þ3ú·ÔGÚvÔGÙKÒ�×�Ü9Þ�ââ�Ø�Þ�ÙGÔùØ�Þ¸Ò�Ó�ÔáÔGÖ�×�Ú�Ý¸Õ3Ó�Ö>â�ÔùÜ�#�Ò�Ó3Ôùâ�Ó3Ü � ÔG×Hß3ÔKÛ�ÔGÚvÜ9Õ3àáÔGÞ�Ò«Ò�Ó3ÔùàUÔGÖ�Þ!àUÜ�àUÔKÞ�Ò�ö3à Ü�#�Ò�Ó�ÔáÔKÚ�ÔKÙKÒ�×ãÜ9Þ3â�Ø�ââ�Ø�ú�Þ3Øvó�ÙGÖ�Þ�Ò�Ú�Ý-Ó3Øvú9Ó3ÔK×�Ò�Ó�Ö>Þ;ØvÞfÒ�Ó3Ô#Ò�Ö�Ø�Ú�ä�åtÓ3Ô�â�àUÖ�ÚvÚ�Þ�ö3à ô ÔG×ZÜ�#§ÔKÚ�ÔGÙ�Ò�×ãÜ9Þ3âZÖ>ÒZÚ�Ö�×�ú9Ô4Ó3ÔGØvú9Ó�Ò�â�"�Ó3Ü � Ô�Û9ÔG×4"Ü9Þ3ÚvÝ Õ3×ãÜ$ß3ö�ÙGÔ;Ö2â�àUÖ�Ú�ÚOÖ�àáÜ9ö3Þ�Ò Ü�#%$�Ó3ÔK×�ÔKÞ'&�Ü7ÛJÚ�Øvú9Ó�Òzä!åtÓ3Ô&àáÜ9âãÒù×ãÔGÚ�Ô�Û>Ö�Þ�Ò ×�ÔKú9Ø�Ü9ÞÐ#_Ü�×?$�Ó3ÔG×ãÔGÞ'&>Ü7ÛÚ�Ø�ú�Ó�Ò�Õ3×�Ü�ß3ö3Ù�Ò�Ø�Ü�Þ&Ø�â�Ò�Ó�ÔG×�Ô7#_Ü9×�ÔsÒ�Ó3ÔHÖ>Ò�àáÜ9âãÕ3Ó3ÔG×ãØ�Ùsß�ÔGÕ�Ò�Ó·×�Ö�Þ3ú9Ô ô ÔKÒ � ÔGÔKÞ � ø�ø0� � ��� X Ö�Þ�ß ��ø�ø�� � ��� X "ØRä<Ô�ä � Ó3ÔK×�Ô�Ò�Ó3Ô�â�Ó�Ü � ÔG×ÅàUÖ«¤$Ø�àUÖ¬Ú�ØvÔ�ä
1 q32Áw��mw-�G��w-�G�4w�}r�´xyuGw9��uGw�z7w��'� }��Dp�����~�w�}r� xyuGw�p�xd� }�{��+uGw�z������'w��mxdu��l Ø�Þ3ÙKÔ�Ò�Ó�Ôt×�Ô4#_×�Ö�ÙKÒ�ØvÛ�Ô�Ø�Þ3ß�Ô7¤¬Ü�#�Ö�Ø�×�Ø�â�ÙKÚ�Ü9âãÔ�Ò�Ü û�"9ÔGõÃämc3ä�û9äNc#Ø�àáÕ3Ú�ØvÔGâ�Ò�Ó3Ö>Ò?Ö�ÚvÚ'$�Ó3ÔK×�ÔKÞ'&�Ü7ÛùÚ�Øvú9Ó�Ò�ÔKàUØ�Ò�Ò�Ø�Þ3úÔGÚ�ÔKÙKÒ�×�Ü9Þ3âZà©ö�âãÒÅÓ�ÖzÛ9Ô � ÙKÚ�Ü9âãÔsÒ�Ü � ä?åtÓ3ÔA$�Ó3ÔG×ãÔGÞ'&>Ü7Û
Ö>Þ3ú9Ú�Ô�#_Ü�× � � � ô ÔGÙGÜ�àUÔKâ¬÷_ÔGõÃäÒc3ä�û9ä>��þ�ÿ
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Õ�Ü9Ú¨Ö�×ãØc^GÖ ô Ú�Ô4Õ�Ö�×ÖÕ�Ø�ÙKÚ�ÔGâ � ØuÕ�Ó
âãØc^KÔGâÅÙGÜ9àáÕ�Ö�×�Ö ô Ú�Ô�Ü9×Ú¨Ö�×ãú9ÔG× Õ�Ó�Ö�Þ
Õ�Ó3Ô©Õ�Ó3Ü�Õ�Ü�Þ � ÖzÛ9ÔKÚ�ÔKÞ3ú�Õ�Ó*äHåtÓ�Ô©×�ÔKÚ¨Ö�Õ�ØvÛ9Ô«ÙGÜ9Þ�Õ�×�Ø ô ö�Õ�ØvÜ9Þ×Õ�Ü®Õ�Ó3Ô©ÚvØ�ú9Ó�Õ4Ö�ÕxÕ�ÔGÞ�ö�Ö�Õ�Ø�Ü9Þ2Ö ô Ü7Û�Ôh�L'L'L à Ö�Õ�àUÜ�â�Õ3Ó3ÔK×�ØvÙ#Ó3ÔGØvú9Ó�ÕZØ�âtâ�àUÖ�ÚvÚ�" ô ö�ÕÅÕ�Ü�Ü9×tÖ�Õ�àUÜ�â�Õ3Ó3ÔK×�ØvÙ#ÙGÜ9Þ3ß�ØÉÕ�ØvÜ9Þ3âH÷_Ó3Ø�ú9ÓBÓ�ö3àáØ�ß3ØuÕ�Ý�"$ÙGÚ�Ü�ö3ß3â�"ß3ö3âÖÕ©Ô2Õ�Ù>älþ ÙzÖ�Þ àUÖ�&>Ô�a·ØvÔUâãÙzÖ�ÕÖÕ�ÔG×ãØ�Þ3ú
Õ�Ó3ÔUß3Ü9àáØ�Þ�Ö�Þ�Õ«Õ3×�Ü�ÙGÔKâ�âKä
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♦ åtÓ3ÔsØvÞYÕ�ÔG×�Ö�Ù2Õ�Ø�Ü9ÞáÚ�ÔKÞ3ú�Õ�ÓfÜ�#�Õ3×ãÜ�Õ�Ü�Þ3â�Ö�Þ�ßfàUÔKâ�Ü9Þ�â�Ø�Þ-Ö�Ø�×xØ�âOÖ ô Ü9ö�Õ�ü�Õ�ØvàUÔKâOÚ�Ö�×�ú�ÔG×?ÙGÜ9àáÕ�Ö�×ãÔGß§Õ�ÜÕ3Ó3Ü�Õ�Ü9Þ3âKäã_ ×ãÜ�Õ�Ü9ÞBâãÓ3Ü � ÔK×�âsÖ>×�Ô¦Õ�Ó3ÔK×�Ô7#_Ü9×�Ô�àáÜ9×�ÔsÔ6¤iÕ�ÔGÞ�ß3ÔGß×Õ�Ó�Ö�Þ��T5�×�Ö7Ýfâ�Ó3Ü � ÔG×�âKä
♦ åtÓ3Ô°â�ÔGÙKÜ9Þ3ß�Ö>×ãÝ Õ�Ö�×ºÕ�ØvÙGÚ�ÔKâ�" � Ó�Ø�Ù�Ó²Ö>×�Ô!Õ3×�Ü�ß3ö3ÙKÔGß Ø�Þ Ó�Ö�ß3×ãÜ9Þ3Ø�Ù!ØvÞYÕ�ÔG×�Ö�Ù2Õ�Ø�Ü9Þ3â4"4Ó�ÖzÛ�Ô Ö àUÔGÖ�ÞÕ�×�Ö�Þ3âãÛ�ÔG×ãâ�Ô¬àáÜ9àáÔGÞ�Õ�ö�à Ü�# Ö ô Ü9ö�Õ øÑú ÿX'*)�+ ��� ä�åtÓ�ö3â4"�ß�ÔGÙzÖzÝ�Ø�Þ�ú-Þ3ÔKö�Õ�×�Ö�Ú�Õ3Ø�Ü�Þ3âZàUØvú9Ó�ÕZØ�Þ3ØuÕ�Ø¨ÖDÕ�ÔÔGÚvÔGÙ2Õ�×�Ü9àUÖ�ú9Þ�Ô2Õ�ØvÙ¬âãö ô 5�âãÓ3Ü � ÔK×�â¬Ö�Õ#Ú¨Ö>×�ú9ÔK×»Õ�×�Ö�Þ3âãÛ�ÔG×ãâ�Ôáß3Ø�âºÕ�Ö�Þ3ÙKÔGâHÖ�Þ3ß!Ö>Þ3ú9Ú�ÔKâ�#_×�Ü9à¨Õ�Ó3Ô âãÓ3Ü � ÔK×Ö«¤$Ø�âKä åtÓ3Ô«Ú�Ö�Õ�ÔK×�Ö�Ú�ß3Ø�âºÕ�×ãØ ô ö�Õ�Ø�Ü9Þ&Ü�#�Õ3×ãÜ�Õ�Ü�Þ;âãÓ3Ü � ÔK×�â�Ø�â0Õ�Ó�ÔG×�Ô7#_Ü9×�Ô ô ×ãÜ�Ö�ß3ÔK×Gä
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♦ @Kë'ì#í�ë'ðÉñ�Õ|5}òÉð &�è¬âxë�ö´ìxé2èGâQê�òÉò4��ó¹ìxèHê�é=î´ðcñ3ú�Õxî´è¹èHê�ìÖÕ�î�î´êTô�è¹Õ�î´è¹õxê�ö®è{ðcñ´é2ðc÷´è2ñYÕV÷´ðcìÖè8é2Õxðcë'ñ�ø¦ùbî´ðcõí´ìÖë'í¶è8ìÖÕ}ï{ðcõúê�òcõÖë¦ðcñ´î´è2ìxè2ñYÕ¸ðcñ³Õ�î�è0í´ìxëi÷3ö´é2è8÷?ê�ðÉìúõxî�ë � è8ìÖõ8ø�ùbî´è[í´ìÖë�Õ�ë�ñ´õ¸ë�#&Õ�î�è`$0ÂÑðÉñ¹é8ë'ñ�Õ�ìxê�õÖÕ�"ê�ìÖè�ðcõÖë�Õ�ìÖë'í´ðcé8ê�òcòuïb÷´ðÉõÖÕ�ìÖð ô ö�Õ�è8÷ ô è8é8ê�ö´õxè�Õxî´è2ïVê�ìxè�ìxê�ñ´÷´ë'ö?òÉï#÷´è7:Kè8é�Õ�è8÷ ô ïVÕ�î�è ú�ê�ò°ê�é2Õ�ðÉéúö®ê�ú'ñ´è�Õ�ðÉéóKè2òc÷´õ2ø À Õbðcõ$Õ�î´è2ìxè7#«ë'ìxèVí¶ë'õÖõxð ô òcè#Õxë³ìxè2÷3ö´é2èQê³ò°ê�ìãú'èi#«ìxê�é2Õxðcë'ñ§ë�# ô ê�é-&�ú'ìÖë9ö´ñ´÷ ô ï§ö?èHê�õ�ö´ìÖðcñ3ú{Õxî´èðÉñ´é8ðÉ÷´è8ñ�Õ�ê�ñ3ú'òÉè�ë�#Õxî´è®í�ìxðcö®ê�ìºï�íKê�ìºÕ�ðcé2òcè2õ8øIo ú'ëiëi÷Èê�ñ�ú9ö´ò°ê�ì¦ìxè8õÖë'ò�ö�Õ�ðcë�ñ�ðÉõQÕxî´è8ìÖè4#«ë'ìÖè§ê�òcõxëÁë�#&�è2ïSðcö?í¶ë'ìÖÕ�ê�ñ´é8è�ø
♦ oûí¶ë'õxõÖð ô ðÉòcðÉÕ}ïpÕ�ëp÷´ðÉõÖÕxðcñ3ú9ö�ðcõxî ô è2Õ � è8è2ñ§�T5¸ê�ñ´÷®í�ìxë�Õxë'ñ®ðÉñ´÷3ö´é2è8÷§ê�ðcì�õÖî´ë � è2ìxõðÉõ�Õ�ëpö®è8ê�õ�ö´ìÖèbÕ�î´èö©ö�ë'ñ�é8ë'ö?í¶ë'ñ´è8ñ�Õ¦ë�#�Õ�î´è¹õÖî´ë � è2ì8øpùbî´è¹ö©ö´ë'ñ�õVë'ìxðvú'ðcñ´ê�Õ�è;#«ìxë'ö¨÷´è2éHêHïiðcñ3ú�ö?è8õÖë'ñ´õQê�ñ´÷�Õxî´è8ðÉììxê�Õ�è#ðcõ0êDÕ0òcè8ê�õÖÕ0ê�ñ�ë'ìÖ÷´è8ìãë�#.ö®ê�ú'ñ´ðuÕ�ö´÷´è òcë � è8ìãðcñ§�T5}ìxêHï®õÖî´ë � è2ìxõ2øãùbî´ðÉõö?è2Õxî´ë�÷§ðcõ$òcðcö?ðÉÕxè8÷ ô ïÕxî´èbõxö®ê�òcòiñ�ö´ö ô è8ì�ë�#�ö©ö´ë�ñ´õ�ê�Õ`õÖî´ë � è2ì$è2ñ´è8ìãú'ðcè2õ ô è2òcë � "�õ�êHï�"�o � ø ç )�+ ê�ñ´÷ ô ï³Õ�î´èbðÉñ´é8ìÖèHê�õÖè8÷ëié8éKö´ìxìÖè8ñ´é2èVë�#ní´î�ë�Õ�ë'í�ìxëi÷3ö´é2Õxðcë'ñ?í´ìÖë�é2è8õxõÖè8õ0ðÉñ®ô�è8ìÖï�5Ãî´ð�ú'î 5}è8ñ�è8ì�ú�ï?�T5Ãì�êHï�õxî´ë � è8ìÖõH÷ Süz �.ý )�+ "Ló7�c�O°þ�ø
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NPO$QSR�T$U�VGW ¿6XEY�Z�¿ O$Q�[\U�]�Q\^_U`WG]�U�a�Q;b Y�Zdc0tjrfe VgU X b1U�h Y ]�WGi$U�i ¿ ^ Y V9QjW9ik]�U w WG]�W u WGi$a ¿ O$Q £ml OnU�h$^ Y i
bMQ;VGQ;[ ¿ W Y io[\U e U�p�WGVGW ¿ W9Q\b\q °1e ¿_Y i Y+r i�QsU�^tV X U�V9VK]�Q ¿ O Y h$b Z*Y ^ £nl O$U�h$^ Y iubtQ e U�^MU ¿ W Y i r W ¿ O$W9i ¿ O$Q ¾ N
U�^tQHpnU�btQ\h Y i ¿ O$Q�b Y	l [sU�V9VGQ;hov ¾úyQyÜt�rue U�^MU�]�Q ¿ Q;^Mbxw <�y�z�{�< ®+| q}NPO$Q;bMQEW9]HU�a�Q e U�^_U	]�Q ¿ Q\^tb�h$Q;bM[;^MWGp~Q
¿ O�Q�V9WGa�O ¿ [ Y i ¿ Q;i ¿ z btOnU e Q�U�i$h Y ^MW9Q\i ¿ U ¿ W Y i Y�ZP¿ O$Q`bMO Y�r Q\^jWG]�U�a�Q;b�WGi ¿ O�Q�[\U�]�Q\^_U�q�NPO$Q £ml OnU�h$^ Y i
bMQ e U�^MU ¿ W Y ifWGb ¿ O�Q\i}U�["O$WGQ2��Q;hkp X U e$e V X WGi$a`btQ\VGQ;[ ¿ W Y if[\T ¿ b Y i ¿ O$Qjv ¾úy-yÜtjrEe U�^MU�]�Q ¿ Q;^Mb;q
NPO$Q����_�@�B���,�����t���H�2�?�2�_�x�(v ¥�� U�^tQ
h$Q\^tW9��Q;h Z ^ Y ] ¿ O$QSV9WGa�O ¿ h�WGb ¿ ^MW9p$T ¿ W Y iEWGi ¿ O$Q
[sU�]�Q\^MU�U	i$hkU	^MQ
h$Q2�ni$Q\hkU�b Z*Y VGV Y�r b
�/btQ\QD�na$q ; q ® q�� �2�

�d���}�
�1� U�]�Q\U�bMT�^MQ Y	Z?¿ O$QSVGQ;i$a ¿ O Y�Z U�i c0tjr q ¾N¿ [ Y ^M^tQ\b e~Y i$h�b ¿_Y�¿ O$Q ¼ §�r ��U	VGT$Q Y�Z
¿ O$Q
VGW9a�O ¿ h$WGb ¿ ^tWGp$T ¿ W Y ifU	V Y i$a ¿ O$Q
]HU	WGiEU w W9b Y	Z_¿ O$Q
bMO Y�r Q\^�WG]�U�a�Q

���� ��1� Ux]�QsU	bMT$^tQ Y�Z�¿ O$Q r WGh ¿ O Y�Z U�i c0tjr q ¾N¿ [ Y ^t^MQ;b e~Y i$h$b ¿_Y�¿ O$Q ¼ §�r �	U�VGT�Q Y�Z
¿ O$Q
VGW9a�O ¿ h$WGb ¿ ^tWGp$T ¿ W Y ifU	V Y i$a ¿ O$Q
]�W9i Y ^�U w WGb Y�ZQ¿ O$Q
bMO Y+r Q\^�WG]�U�a�Q

¡ �K¢j� ¡ ¿ O$QDU�i�a�VGQ�p~Q ¿6r Q\Q\i ¿ O$Q�]�U�WGi�U w WGb Y�ZÜ¿ O�Q�bMO Y+r Q\^PW9]HU	a�Q�U�i$h ¿ O$Q�[ Y i$i$Q;[ ¿ W9i$a
V9WGi$Q Z ^ Y ] ¿ O$Q�[sU�]�Q\^MU1[\Q;i ¿ Q\^ ¿_Ys¿ O$Q¤£��2¥n�6�2��¦¨§�©��t��ª�«¬�(��(®P¯j° �BY�Z�¿ O�Q�WG]�U�a�Q

±j² � ± ^MU ¿ W Y p�Q ¿6r Q;Q\i ¿ O$Q�VGW9a�O ¿ [ Y i ¿ Q\i ¿ WGi ¿ O$Q ®�e W w Q\V9b r W ¿ O ¿ O$QPO$W9a�O$Q\b ¿ VGW9a�O ¿³X WGQ\V9h
U	i$h ¿ O$Q Y ��Q\^MU�VGV¨VGWGa�O ¿ [ Y i ¿ Q;i ¿�Y�ZQ¿ O�QjW9]HU	a�Q

 H��´µ� h�WGb ¿ U�i$[;Qjp~Q ¿6r Q\Q;i ¿ O�Qj[\U�]�Q\^_U¤[;Q\i ¿ Q;^�U	i$h ¿ O$QS®P¯
° Y�ZQ¿ O$Q
WG]�U�a�Q
´³��¶�� Y ��Q\^_U	VGVBVGW9a�O ¿ [ Y i ¿ Q\i ¿�Y�ZQ¿ O$Q
WG]�U�a�Q
¾ i·a�Q\i$Q;^_U�V ¿ O$Q¤v ¥ U�^MQ¤i Yl¿ [sU	VG[\T�VgU ¿ Q\h Z ^ Y ] ¿ O$Q�^MU r Q2��Q\i ¿ bH�/U�b Y p�bMQ\^¸��Q;h � z p$T ¿ b Y ]�Q�W9]HU�a�Q

[\V9QsU�i�WGi$a e ^ Y [\Q;h$T$^tQ\bDU�^tQ�U e$e VGW9Q\h¹p�Q Z*Y ^MQ;OnU�i$h¨q1NPO$Q;bMQ e ^ Y [\Q\h�T$^MQ;b z U	b r Q\VGVºU�b ¿ O$QSQ w U�[ ¿�Z*Y ^t]¤T$VgU	b
Z*Y ^Ph$Q;^MW»��W9i$a ¿ O$Qjv ¥ U�^MQ e ^MQ\btQ\i ¿ Q;h,WGifbtQ\[�q y q { q ® U�i$h y q { q¼��q

NPO$Q�WG]�U�a�Q e U�^MU�]�Q ¿ Q;^MbK�d���}�
�1� z ���� ��1� z ±S² � ± U�i�hx´³��¶�� ¡/½ h$Q;bM[\^tWGp~Q ¿ O$Q�bMOnU e Q�U�i$h
VGW9a�O ¿ [ Y i ¿ Q\i ¿
Y�Z�¿ O$Q�bMO Y�r Q\^
WG]�U�a�Q z r O�Q\^MQ\U�b ¡ �d¢j� ¡ U�i$h· ���´µ�¾["OnU�^MU�[ ¿ Q\^MW u Q ¿ O$Q Y ^tWGQ\i ¿ U ¿ W Y i
U�i$h e�Y bMW ¿ W Y i Y�Zs¿ O$Q}WG]�U�a�QEWGi ¿ O�Qk[sU	]�Q;^_U�q¿NPO�QkWG]�U�a�Q e U�^_U�]�Q ¿ Q\^ ¡ �d¢j� ¡ h$Q e Q\i$h�b Y i ¿ O$Q
^MQ;VgU ¿ W9��Q Y ^tWGQ\i ¿ U ¿ W Y i Y�ZU¿ O$Q·� Y�eD¿ W9[sU�V �s¿ Q\V9Q\bt[ Y�e QEU w WGb¤U�i$h ¿ O$QxbMO Y+r Q\^�U w W9bE�/btQ\QH�$a$q ; q ® q ; ��¡*À q ¾ÁZ
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¿ O$Q1bMO Y�r Q\^�U w WGb Y�Z U	i c0tjr U�i�h ¿ O$Q ¿ Q;VGQ\bt[ Y�e Q�U w W9b�V9WGQ r W ¿ O$WGi Y i$Q e VgU�i$Q ¿ O�Q ¡ �d¢j� ¡ e U�^_U	]�Q ¿ Q\^
p�Q;[ Y ]�Q\b
��Q;^ X bM]�U�VGV�� ¡ �d¢S� ¡ïî }�ð � qENPO$Q�T$i$[\Q;^ ¿ U�WGi ¿6X·Y�Z!¿ O$Q ¡ �d¢S� ¡ e U	^_U�]�Q ¿ Q\^
WGbj]HU	WGi$V X
h$Q ¿ Q\^M]�WGi�Q\hjp Xj¿ O$Q e W w Q\V�btW u Q Y�Z�¿ O$QK[sU	]�Q;^_U z ¿6X�e WG[\U�VGV X�r W ¿ OjU1ñnò�ó	ômõ�ò Y�Z��4l?ö ð qµNPO�WGb@WGb e U�^ ¿ W9[\T$VGU�^MV X
¿ O$Qd[sU	bMQ Z*Y ^@U�V9V�bMO Y�r Q\^tb e U�^MU�VGV9Q\V ¿_YI¿ O$Q ¿ Q\V9Q\bM[ Y�e Q�U w W9bK� r O$Q;^MQ ¿ O$Qdh$W9^MQ;[ ¿ W Y i Y�Zx¿ O$Q e ^tWG]�U�^ X1e U�^ ¿ WG[;VGQ
[ Y W9i$[\W9h$Q\b r W ¿ O ¿ O$Q�h$W9^MQ;[ ¿ W Y i Y�Z³Y p�bMQ\^¸�	U ¿ W Y i � q ¾ i$[\V9WGi$Q;hkbMO Y+r Q\^tb�V X W9i$a`WGi ¿ O$WGb e VGU�i$QSU�VGb Y�e~Y btbMQ\btb
U¹bt]HU�V9V ¡ �K¢j� ¡ �	U�VGT�Q z p$T ¿�¿ O�Q X [sU	iup~Q`h$WGb ¿ WGi�a�T$WGbtO$Q\h ¿MY b Y ]�Q�Q wx¿ Q\i ¿SZ ^ Y ] e U�^_U	VGVGQ;VµbtO Y�r Q;^Mb
p X ]�Q\U�i$b Y�Z�¿ O$Q;WG^j���� ��1� � �d���}�
�1�÷^MU ¿ W Y �(U e T$^tQ\V X a�Q Y ]�Q ¿ ^MW9[sU�V�Q p Q\[ ¿Ò� q q Q;��Q;^ ¿ O$Q\V9Q\bMb z ¿MY
T$inU�]¤p�WGa�T Y T$bMV X h$Q ¿ Q\^M]�WGi�Q ¿ O$Q Y ^tWGQ;i ¿ U ¿ W Y i Y�Z0¿ O$QSbMO Y�r Q\^DU w W9b�U ¿ VGQ\U�b ¿j® �/U�i$h,W9ikb Y ]�QS[sU�btQ\bD� �
t ®�N�bSU�^MQ`i$Q;Q\h$Q;høqHNPO�Q�W9]HU	a�Q e U�^MU�]�Q ¿ Q;^ ¡ �d¢S� ¡ p�Q;[ Y ]�Q\b
VgU	^Ma�Q�W Z�¿ O$Q`bMO Y�r Q\^�U w WGb
U�i$h ¿ O�Q
¿ Q\V9Q\bt[ Y�e QjU w WGbPh Y i Yl¿ V9WGQ r W ¿ O$W9i Y i$Q e VgU�i�Q�q

NPO�Q ±j² � ± e U�^MU�]�Q ¿ Q;^�h$Q\bt[\^MW9p�Q;b ¿ O$Qf[ Y ] e U	[ ¿ i�Q\bMb Y�Z ¿ O�Q¹btO Y�r Q;^�]�U w WG]�T$]ù^tQ\a�W Y iøq ¸nY ^
£ml WGi$h�T$[\Q;hkU�W9^PbMO Y�r Q\^tb ¿ O$W9b�^MQ\a�W Y ifWGbP��Q\^ X [ Y ] e U�[ ¿ U�i�h ¿ O�Q ±j² � ± e U�^MU�]�Q ¿ Q;^ ¿ O$Q\^tQ Z*Y ^tQSVGU�^Ma�Q�q
v�U�h$^ Y i¹bMO Y�r Q\^Mb z Y i ¿ O$Q Yl¿ O�Q\^POnU�i�h z U�^MQ
] Y ^MQDQ wx¿ Q\i�h$Q\hkU�i$h¹OnUs��QjbM]�U�VGV ±S² � ± �	U�V9T$Q\b;q

NPO�Qj�	U�V9T$Q Y�ZQ¿ O$Q
 ���´µ� e U�^_U	]�Q ¿ Q\^�[ Y ^t^MQ\b e�Y i$h$b�^ Y T$a�O$V X�¿_Y�¿ O�Q
U�i$a�V9Q ¿_Y�¿ O$Q ¿ Q\V9Q\bM[ Y�e QSU w W9b z
T$i$h$Q;^ r O$W9["O ¿ O�Q�btO Y�r Q;^�]�U w WG]¤T$]úWGb
bMQ;Q\iøq ¸nY ^ e U�^MU�VGV9Q\VÐU	WG^DbMO Y+r Q\^tb Y�ZP¿ O$Q�b_U�]�Q�Q\i$Q;^Ma X z ¿ O�Q
 H��´³� e U�^_U�]�Q ¿ Q\^KWGb�US]�QsU�btT$^MQ Y	Z
¿ O$Q1WG] e U�[ ¿ h$W9b ¿ U�i$[\Q1p�Q ¿6r Q;Q\ifbMO Y+r Q\^�U w W9b�U	i$h ¿ Q;VGQ;bM[ Y�e QDU w W9b\q
r O Y�r Q;^Mb r W ¿ O�bM]�U�VGV� H��´µ�û�	U�V9T$Q\b��?ü }D�¯»�ð � h$Q2��Q\V Y�e [\V Y bMQ ¿MY�¿ O$Q ¿ Q\VGQ;bM[ Y�e Q�U w W9b\q�NPO$WGbÐ]�QsU�i�b ¿ OnU ¿
Z*Y ^ e U	^_U�V9VGQ\VnbtO Y�r Q;^Mb r W ¿ Oxbt]HU�V9V~ H��´³�ý�	U�V9T$Q\b Y i$V X �/U�VG] Y b ¿Ò��¿ O$Q�WGb Y�¿ ^ Y�e WG[�®�O$Q\^tQ\i$þ Y �xVGW9a�O ¿�Z ^ Y ]
¿ O$Q�b ¿ ^ Y i$a�V X bM[sU ¿v¿ Q;^MQ;h¹Q;VGQ;[ ¿ ^ Y i$b Y�ZÜ¿ O$Q�bMO Y�r Q\^ ¿ U	WGVm^MQ;a�W Y i�[sU�iHp�Q�]�QsU	bMT$^tQ\h·�*bMQ\Q��$a$q ; q { q �ÿ� q ¸nY ^
VgU�^ta�Qj H��´³� e U�^_U�]�Q ¿ Q\^tb¤��� �~�¯��ð � z ¿ O$Q ¿ Q\V9Q\bM[ Y�e Q�[sU	i Y i$V X h$Q ¿ Q\[ ¿ ®�O$Q;^MQ\i�þ Y �,V9WGa�O ¿�Z ^ Y ] btO Y�r Q;^
OnU�V Y�e U�^ ¿ WG[\V9Q\b;q ¾ i ¿ O$QD�n^Mb ¿ [\U�bMQjVgU	^Ma�Q��$T$[ ¿ TnU ¿ W Y i$b�WGi ¿ O$Q
WG]�U�a�Q\b Y�Z btWG]�WGVGU�^D�*bMWG]�WGVGU�^KQ\i$Q;^Ma X U	i$h
WGh$Q;i ¿ WG[\U�V e ^tWG]�U�^ XSe U�^ ¿ WG[;VGQ � U�WG^ÐbtO Y�r Q;^Mb Y [;[\T$^ r O$W9VGQ�W9i ¿ O$Q�bMQ;[ Y i$h�[sU�btQ Y i$V X U
V Y�r W9i ¿ Q\i$btW ¿6X V9WGa�O ¿�mU�bMO WGb Y p$bMQ;^t��Q\h z ¿ O�T$b Y i$V X � e ^MW9]HU�^ X���e U�^ ¿ W9[\VGQ;b Y�Z O$WGa�O$Q\^�Q;i$Q\^ta X U�^tQ�h$Q ¿ Q\[ ¿ Q\h¨q ¾ iup Yl¿ O [\U�bMQ;b
¿ O$Q�WG]�U�a�Q\b
U	^MQ�T$i$bMT�W ¿ U	p$VGQ Z*Y ^ ¿ O$Q�h$WGb ¿ W9i$[ ¿ W Y i·p~Q ¿6r Q\Q\i a�U�]�]�UfU�i$h O$U�h$^ Y iobMO Y+r Q\^tb\q¹N X�e W9[sU�V
bMO Y�r Q\^
WG]�U�a�Q;bDU�i$h ¿ O$Q�h$WGb ¿ ^tWGp$T ¿ W Y i Y�Z�¿ O$Q;WG^Dv ¾úyQyÜt�r e U�^_U�]�Q ¿ Q\^tb
U�^MQ¤btO Y�r iuW9i,�na$q ; q ® q � U	i$h
�na$q ; q ® q y q

¾ i ¿ O$Qu^MQ\]�U�W9i$WGi$a ["OnU eD¿ Q;^Mb ¿ O$Q v ¾úyQyÜt�r e U�^MU�]�Q ¿ Q;^Mb ���� ��1� z �d�S�k�D��� z  ���´µ� U	i$h
¡ �d¢S� ¡ U�^tQ�U	V r U X bKa�W9��Q\ixW9i�T�i$W ¿ b Y�Z h$Q\a�^tQ\Q�U�i$h ¿ O$Q�´Ð��¶�� WGb�U�V r U X b�a�W9��Q;iHW9iHT$i$W ¿ b Y�Z i�T$]�p�Q;^
Y�Zµe O Yl¿_Y Q\V9Q\[ ¿ ^ Y i$b\qdNPO$Q;bMQjT$i$W ¿ b�U�^MQ ¿ O$Q\^tQ Z*Y ^tQji Yl¿ U�V r U X b�Q w�e VGW9[\W ¿ Q\V X b ¿ U ¿ Q\høq

���¼����� £ 3(.m7ÿ:�L2)+#f0Ò ?JB7	L_7�&(%*)+#���7	0Ò \:k)�#}<�=?>@>@A�C�Jø7	L"7	FE +&6 "L�5	�$&(0
§}Y b ¿�Y�Z-¿ O$Q e ^ Y�e Q\^ ¿ W9Q\b Y�Z-£nl U�i$hfOnU�h�^ Y ifWGi�h$T$[\Q;h c�t�r ]�Q\i ¿ W Y i$Q;hfWGiEbMQ;[�q ; q { q y U	^MQD^MQ
�nQ\[ ¿ Q;h}W9i
¿ O$QSv ¥¿Y�Z_¿ O$Qj[ Y ^M^MQ;b e~Y i$h$W9i$a�WG]�U�a�Q\b;q�NPO�QSVGU�^Ma�Q;^PV Y i�a�W ¿ T$h$WGi$U�VøU�i�h}VGU ¿ Q;^_U�VBQ w�¿ Q\i$btW Y i Y�Z O$U�h$^ Y i
bMO Y�r Q\^MbÐ^tQ\btT$V ¿ b�W9i�VgU	^Ma�Q;^µ���� ��1� U�i$h¤�d�S�k�D��� ��U	VGT$Q;b\qºNPO$Q ¡ �d¢j� ¡ h$WGb ¿ ^tWGp$T ¿ W Y i Y�Z O$U�h$^ Y i
bMO Y�r Q\^Mb�WGb��/WGi e ^tWGi$[;W e V9Q � �mU ¿ z W'qÈQ�q�U�V9V ¡ �d¢j� ¡ �	U�V9T$Q\b�OnUs��QSQ\R�TnU�V e ^ Y pnU�p$W9VGW ¿6X q ¨ Q;��WgU ¿ W Y i$b Z ^ Y ]
¿ O$Q��nU ¿ h$W9b ¿ ^MWGp�T ¿ W Y i}]�WGa�O ¿1Y [\[\T�^�W Z?¿ O$Q¤[\U�]�Q;^_U�WGb ¿MY�Y bM]�U�VGV��(U	b Z*Y ^�®�N { � q ¾ i ¿ OnU ¿ [sU�btQ z b Y ]�Q
bMO Y�r Q\^xW9]HU�a�Q\b z Q\b e Q\[;WgU�V9V XÕ¿ O Y btQ r W ¿ O VgU	^Ma�Q¹ H��´µ� �	U�VGT$Q;b z U�^tQ}[;T ¿ p X ¿ O$Q}[sU�]�Q\^MUuQ;h$a�Q,U	i$h
¿ O$Q¤[ Y ^M^tQ\b e�Y i�h$WGi$a ¡ �d¢S� ¡ e U�^MU�]�Q ¿ Q;^Mb�U	^MQ¤btO$W Z ¿ Q\h ¿MY VgU�^ta�QS�	U�V9T$Q\b�w� Þ�z e q ; � | q ¸mY ^ e~Y WGi ¿tl VGW9þ�Q
aÿU�]�]HU�b Y T$^t[\Q;b ¿ O$Q ¡ �d¢S� ¡ h$WGb ¿ ^MW9p$T ¿ W Y i¹[ Y i�bMWGb ¿ b Y�Z Uxi$U�^M^ Y+r e QsU�þo�(U	p Y T ¿ ñnò�ó	ômõ�ò î�� ð Z*Y ^
®�N {�z btVGWGa�O ¿ V X Q\i$Q;^Ma X h$Q e Q;i$h$Q\i ¿"� qfNPO$Q ¡ �d¢S� ¡ h$W9b ¿ ^MWGp�T ¿ W Y i e Q\U�þ�b¤U ¿ } ð z W Z�¿ O�QHh$W9^MQ\[ ¿ W Y i Y�Z
¿ O$Q £ml ^_U X b Y T$^M[;Q¤[ Y W9i$[\W9h$Q\b r W ¿ O ¿ O$Q�h$W9^MQ;[ ¿ W Y i Y�ZÐY p$btQ\^¸��U ¿ W Y iøq�¯ ¿ O$Q;^ r WGbtQ ¿ O$Q e QsU�þfW9b1Q w�¿ Q\i$h�Q\h
U�i$h bMO�W Z ¿ Q;h ¿_Y�r U�^Mh$b�VGU�^Ma�Q\^ ¡ �d¢S� ¡ �	U�VGT$Q;b\q ¸nY ^SQ wx¿ Q;i$h$Q\h�aÿU�]�]�U}b Y T$^M[;Q\b ¿ O�Q r WGh ¿ O Y�ZU¿ O�Q
¡ �d¢S� ¡ h$WGb ¿ ^MW9p$T ¿ W Y i�WGbPa�Q ¿v¿ W9i$a�p$^ Y U�h$Q;^�U�i$h ¿ O$QDh�W p Q\^MQ;i$[\Q
p~Q ¿6r Q\Q;i ¿ O�Q ¡ �d¢S� ¡ h$WGb ¿ ^MW9p$T ¿ W Y i
Y�Z_£nl U�i�h}OnU	h$^ Y ifW9i$h$T$[;Q\h c�t�r W9b ¿ O$Q;^MQ Z*Y ^MQ
VGQ;bMb e ^ Y i Y T$i$[;Q\høq

NPO�QDh$WGb ¿ ^MW9p$T ¿ W Y i Y�ZÜ¿ O�QD H��´µ� e U�^_U�]�Q ¿ Q\^KWGb�bMWG]�WGVGU�^ Z*Y ^ £ml U�i$hEOnU	h$^ Y iHbMO Y�r Q\^Mb;q ¨ W p Q\^MQ;i$[\Q;b
bMO Y�r T e U ¿ bt]HU	VGVøU	i$hfVgU�^ta�Q
 H��´µ� �	U�V9T$Q\b;q t ^tQsU�b Y i Z*Y ^ ¿ O�WGbPp~Q\OnUs��W Y ^PW9b ¿ OnU ¿ U ¿ VgU�^ta�Q Y ^Pbt]HU	VGV
 H��´³�¾�	U�VGT$Q;bSb Y ]�Q Y	Z�¿ O�Q�W9i$[\V9WGi$Q;h·OnU�h$^ Y i$WG[`btO Y�r Q;^Mb¤U	^MQ�] Y ^tQ�VGW9þ�Q\V X«¿MY ¿ ^MWGa�a�Q\^ ¿ O$Q ¿ Q\V9Q\bM[ Y�e Q

y�{



optical axis shower axis
(parallel to optical axis)

axis parallel to
optical axisshower axis

shower maximum

camera plane

L1

T
M2

M1

α

α

L1

M1

T

L2

camera

L2

M2

ß$à·á�âxã~â+*)â ã~å���ì�é)éWç��ië¹êíì�é#m�çië��_ç�çié�û¹ðWì
�_çiø�÷��~êíû_ì�ø¹êíçié�ë÷�ë¹êíì�é�÷�é���ë¹ðWçPê6ù2÷���ç�öx÷�ø÷�ù�çiëúçiøÐ��üº���H�1��� ÷s�)ì�ö)ëúç"�ï øúì�ù54 �	�9:��

y ®



¿ OnU�i ¿ O$Q e U�^MU�VGV9Q\V £nl ^_U X bMO Y�r Q\^tb ¡�� q³NPO�T$b�Uj[\T ¿�Y i ¿ O$Q1 H��´³� e U�^_U	]�Q ¿ Q\^d^tQ� tQ\[ ¿ b�b Y ]�Q�U	h$h$W ¿ W Y i$U�V
OnU�h$^ Y i$WG[DbtO Y�r Q;^Mb;q

t [ Y ] e U	^MWGb Y i Y�Z U £ml U�i�h,U�O$U�h$^ Y i l V9WGþ�Q
U	WG^�bMO Y�r Q\^1WG]�U�a�Q
U�i$h ¿ O$QS[ Y ^t^MQ;b e~Y i$h$W9i$aHv ¾úy-y-t�r
e U�^_U	]�Q ¿ Q\^tb�U	^MQ�btO Y�r i,WGi¹�na$q ; q ® q y q ¸nY ^�U�[ Y ] e U�^MU�p$V9Q�´³��¶�� z ¿ O$Q £nl VGWGþ	Q
WG]�U�a�Q
OnU�b1WGi¹a�Q\i$Q;^_U�V
UobM]�U�VGV9Q\^����� ��1� z �d�S�k�D��� U�i$h ¡ �K¢j� ¡ �	U�VGT$Q	q NPO�Q,U�p Y ��Q,]�Q\i ¿ W Y i$Q;h e ^ Y�e Q;^ ¿ WGQ\bHU�^MQ
U�VGb Y [;VGQsU	^MV X ��WGbMW9p$VGQfW9i��na�q ; q ® q � q NPO$Q}hnU�btO$Q\hû^MQ\a�W Y i�bMO Y�r b ¿ O$Q¹h$WGb ¿ ^tWGp$T ¿ W Y i Y�Z b Y ]�QfWG]�U�a�Q
e U�^_U	]�Q ¿ Q\^tb Z*Y ^ § ®�a�Q\i�Q\^_U ¿ Q\h £nl ^_U X U�WG^�bMO Y�r Q\^tb�� }�ð u Q\i$W ¿ O U�i�a�VGQSU�i$h,b e Q;[ ¿ ^_U�V�WGi$h$Q w"!$# ���¯¶ � q
NPO$Qfb Y V9WGh VGW9i$Q\b�^MQ e ^MQ\btQ\i ¿h§ ® a�Q;i$Q\^MU ¿ Q;h e ^ Yl¿MY i bMO Y�r Q\^tbHU�i�h ¿ O$QfhnU�btO$Q\h�VGW9i$Q\b¤^tQsU�V�OnU�h$^ Y i$WG[
bMO Y�r Q\^MbD�/p~Q\V Y�r » ð u Q;i$W ¿ OxU�i�a�VGQ � q³NPO$Q1h$W p Q\^tQ\i$[;Q\b�p�Q ¿6r Q;Q\i ¿ O�Q e ^ Yl¿_Y ixU�i$h�OnU�h$^ Y iHh�WGb ¿ ^MW9p$T ¿ W Y i$b
[sU�i¹p�QjU�btbMW9a�i$Q\h ¿MY�¿ O$Q e ^MQ;bMQ\i�[\Q Y�Z U	WG^PbMO Y+r Q\^tb Z ^ Y ] O$Q\Us��W9Q\^Pi�T$[;VGQ\W@W9i ¿ O$Q
OnU�h�^ Y i$W9[D[sU�btQ�q

t b�[sU	i,p�QS[\V9QsU�^tV X btQ\Q\i Z ^ Y ] ¿ O$QSWG]�U�a�Q e U�^MU�]�Q ¿ Q;^1h�WGb ¿ ^MW9p$T ¿ W Y i$b�WGi¹�na$q ; q ® q � z ¿ O$Q\^tQ�U�^MQSp$WGa
h$W p Q\^tQ\i$[;Q\bHp~Q ¿6r Q\Q;i £nl U�i$h O$U�h$^ Y i WGi�h$T$[\Q;h¿U�W9^�bMO Y�r Q\^tb\q ¾N¿ WGb ¿ O$Q;^MQ Z*Y ^MQ e�Y bMbMW9p$VGQ ¿MY U�["O�WGQ;��Q
U�i Q ± [;WGQ\i ¿#£nl OnU�h$^ Y i bMQ e U�^MU ¿ W Y i p X V9WG]�W ¿ WGi$a ¿ O$QEU�h$]�WGbtbMW9p$VGQ`WG]�U�a�Q e U	^_U�]�Q ¿ Q\^�^MU�i$a�Q	q ¾ÁZ z Z*Y ^
Q w U�] e VGQ z Y i$V X ���� ��1� e U�^_U	]�Q ¿ Q\^d�	U�VGT�Q\bKp�Q ¿6r Q;Q\i }D��})¶&% ���� ��1� % }D����» U	^MQ1U�[\[;Q eD¿ Q\h z ö �('
Y�Z U	VGVøOnU	h$^ Y ifbtO Y�r Q;^Mb z p$T ¿�Y i�V X �x� ' Y�ZQ¿ O�Q £nl ^_U X bMO Y+r Q\^tb�U	^MQ
^MQ) tQ\[ ¿ Q\høq* W ¿ O ¿ O$Qjb e Q\[;W9�n[\U ¿ W Y i Y�Z U	i Y�eD¿ WG]�W u Q\h £nl OnU	h$^ Y i¹bMQ e U�^MU ¿ W Y i z ¿ O�Q+* v ¾ú¥�¥�y@c [ Y VGVgU	p Y ^MU ¿ W Y i
h$Q\^tW9��Q;h U btQ ¿�Y�Z [ Y i$b ¿ U�i ¿ [\T ¿ b Z*Y ^ ¿ O�Q¹W9]HU	a�Q e U	^_U�]�Q ¿ Q\^Mb` ���´µ� z ���� ���� z �K�S�k�D�1� U	i$h
¡ �d¢S� ¡ Z ^ Y ] § ® hnU ¿ UEw {�;${ | qÐNPO�WGbPbMQ ¿�Y�Z [\T ¿ b r U�bP[\U�VGV9Q\h � bMT e Q;^M[\T ¿ b � q ¸mY ^�®�N { ¿ O$Q Z*Y V9V Y�r WGi�a z
r W ¿ O�^tQ\b e Q;[ ¿�¿_Y�¿ O$QPbMT e Q\^t[\T ¿ bdbMVGW9a�O ¿ V X ] Y h$W9�nQ;h`U�i$h�Q w�e U�i$h$Q;h�p X U ±j² � ± l [\T ¿ w { ® < | z �-,	.n�2�0/
,��¬�
� r ® ° N�b �Pr Q\^tQST$btQ\h �

}D�¯»��+%  H��´µ� %b�~���
}D��})¶&% � �� ��1� % }D����»
}D��� � % �K�S�k�D�1� % }D��|
}D�213% ±S² � ±

¡ �d¢S� ¡ %b�9}
¨ T$Q ¿_Y ¿ O�Q�b ¿ Q;Q e e�Y�r Q\^
b e Q\[ ¿ ^tT$] Y�Z U�VGV e ^MQ;bMQ;i ¿ V X þ�i Y�r i £nl ^_U X b Y T$^t[\Q;b z ¿ O$Q�[ Y i$b ¿ U�i ¿ªr ® ° Nºb
r Q;^MQ Y�eD¿ W9]�W u Q;h ]HU�W9i$V X Y i ¿ O�Q¹] Y b ¿�Z ^MQ\R�T$Q;i ¿ btO Y�r Q;^Mb z W(q�Q	q Y i�bMO Y�r Q\^Mb Y�Z bM]�U�VGV�Q\i$Q;^Ma X U	i$h
bM]�U�VGV u Q\i$W ¿ O�U�i$a�V9Q�q t b�U
[ Y i�bMQ\R�T$Q;i$[\Q z ¿ O$Q�[\T ¿ Q ± [;WGQ;i$[ X�r�Y ^MbMQ;i$b�U ¿ VGU�^Ma�QPQ;i$Q\^ta�WGQ;b�U	i$h-4 Y ^KVgU	^Ma�Q
u Q\i�W ¿ O U	i$a�VGQ;b\q·¯�i$QHb Y V9T ¿ W Y i Z*Y ^ ¿ O$W9b e ^ Y p$VGQ;] WGb ¿MY h$Q\^tW9��QxQ\i$Q;^Ma X z h$WGb ¿ U�i$[;QEU�i$h u Q\i$W ¿ O U	i$a�VGQ
h$Q e Q\i$h�Q\i ¿ [;T ¿ b1U�b�h$W9bM[\T�bMbMQ;hkW9i¹btQ\[	q y q¼��q���q

NPO�Q £nl O$U�h$^ Y i bMQ e U�^_U ¿ W Y i e~Y�r Q;^ z e~Y btbMWGp�VGQ r W ¿ O ¿ O$Q ¾ N z W9b�bMO Y�r iûWGi �na$q ; q ® q < q NPO�Q e V Yl¿
bMO Y�r b ¿ O�Q ¡ �d¢j� ¡ h�WGb ¿ ^MW9p$T ¿ W Y i Z*Y ^�U�bMT$p$btQ ¿DY	Z0¿ O$Q Y ��Q\^MU�VGV § þ�i y � { h$U ¿ U ¿ U�þ	Q\i r W ¿ O·®�N { W9i
{9Þ~Þ)< quNPO$QfVGQ Z ¿�e U�^ ¿ bMO Y�r b ¿ O$Q ¡ �d¢S� ¡ h�WGb ¿ ^MW9p$T ¿ W Y i U Z ¿ Q\^ ¿ O$QEb Y4l [sU	VGVGQ;h �nV ¿ Q\^¤[;T ¿ b}�*T$bMQ;h ¿MY
e ^MQ;bMQ\V9Q\[ ¿Ï¿ O$QS^MU r hnU ¿ U z bMQ;QSbtQ\[�q y q { q ®�� q t VGb Y btO Y�r i U�^tQ ¿ O$Q
^MQ;bMT$V ¿ b1U Z ¿ Q;^1U	VGVøW9]HU�a�QD[\T ¿ b¤� Y ikU	i
Q w�e U�i$h�Q\h,bt[sU�V9Q ¿MY�¿ O$Q�^tWGa�O ¿Ò� q�NPO�Q�[\T ¿ Q ± [;WGQ;i$[ XfZ*Y ^ ¿ O�WGb�bMQ ¿1Y�Z [\T ¿ b�WGb�^ Y T$a�O$V X~��²�³�´ }D��}~| U	i$h
²�µj´ }D�¯¶ q
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¾ i ¿ O�WGb
["OnU eD¿ Q\^ ¿ O$Q�WGi$h�W9��WGh$T$U�V³b ¿ Q e bSWGi U�inU	V Xxu W9i$a ¿ O$QH®�N { ^_U r h$U ¿ U¹U�^MQ�h$Q;bM[\^tWGp~Q\høq t inU�V X bMWGb
]�Q ¿ O Y h$b z r O$WG["OEO$U���QDp�Q;Q\iEh$Q2��Q;V Y�e Q\h Z*Y ^ ¿ O$W9b ¿ O�Q\bMW9bPU�i$h r O�WG["O r Q\^MQDT�bMQ\h Y i¹®�N { h$U ¿ U Z*Y ^ ¿ O�Q
�n^Mb ¿2¿ WG]�Q z U�^tQ e ^MQ;bMQ\i ¿ Q\h W9i h�Q ¿ U	WGV z r O$WGV9Q ¿ O$Q`b ¿ U�i$hnU	^Mh ]�Q ¿ O Y h$bjU�^MQ Y i�V X p�^MWGQ
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¥¶Ä�Å5ÆNÇ�ÈiÉ�Ê�ËiÅ5ÆwÉ_Ì�Í�Î�Ï�Í:Æ5Ä�Æ5ËyÏCÐ�Ñ�Í�É h É�Ä�ÈÒÎ�ÈÒÌ²É�Ê�Ä�Ó3Ô�Ì²Ê�Ë h Í�Æ5ËDÎ�ÄOÕ_Æ5È h Î�ÏOÇ h Î�É_Ä�ÈJÇ_ËiÆ¶Å!ÇCËyËyÎ�Æ5Ó:É�Ê h!Öoý ÆxÈyÎ�Ó�Æ5Èh Í�Æ � Ê ø É�Ä�Æ�É_Ì h Í�Æt×FÉ�È h Î�×FÑÁÉ�Ë h Ç_Ä h Î�ÈiÈyÊ�ÆxÈwÎ�È h É�Ó�Æ h Æ5Ëi×»Î�Ä�Æ h Í�Æ�ÈyÍ�Ç_ÑÁÆtÉCÌ h Í�Æ�ÆxÄ�Æ5ËiÏ_Ð�ÈiÑÁÆxÅ h ËyÊ�× ÖØ ÉdÆ5È h Í�Æ¶É�Ù�ÈiÆ5ËkÕ�Æ5ÓÚÆ5Ä�Æ5ËyÏCÐ¦ÈiÑÁÆxÅ h ËiÊ�×ÃÌ²É�Û�Û�ÉIÜ�Ç�È h ËiÎ�Å h ÑÁÉIÜ�Æ5ËJÛ�ÇIÜ�É�Ë�Ó�ÉdÆ5ÈJÎ h ÈyÍ�É1Ü�Ç�Å5Ê h É ÿ8Ý:Þ Í�Ç hÇ_ËiÆ h Í�ÆcÍ�Î�Ï_Í�Æ5È h ÆxÄ�Æ5ËiÏ�Î�ÆxÈNÉ�Ù�ÈyÆxËiÕ_Æ5Ó ÝßØ É�ÆxÈ h Í�ÆcÆ5Ä�Æ5ËyÏCÐ´ÈyÑàÆ5Å h ËyÊ�×áÅâÍ�Ç_Ä�Ï�ÆcÜãÎ h Í h Î�×FÆ�É�ËwÜãÎ h Í h Í�ÆÎ�Ä h Æ5Ä�ÈiÎ h ÐwÉ_Ì h Í�Æ�Æx×»Î�ÈyÈyÎ�É�Ä Ý»ä Í�ÆÒÇ_Ä�ÈiÜ�Æ5ËyÈ h É h Í�Æ5ÈyÆ8åAÊ�Æ5È h Î�É�Ä�È�Ç_ËyÆ`Ä�ÆxÆ5Ó�ÆxÓ'Ì²É�Ë�ÇãÙÁÆ hyh Æ5Ë�Ê�Ä�Ó�ÆxËyÈ h Ç_Ä�Ó�Î�Ä�ÏÉ_Ì h Í�ÆeÑ�ÍAÐdÈiÎ�Å!ÇCÛ$Ñ�ËiÉ�ÅxÆ5ÈyÈiÆ5È h Ç í Î�Ä�Ï'Ñ�Û?ÇCÅ5Æ�Î�Ä h Í�ÆeÉ_ÙdæiÆ5Å h É�Ë�×»Î�Ï�Í h Ï_Î�Õ�Æ�Å5É_Ä�È h Ë�Ç_Î�Ä h ÈÒÉ�Ä h Í�Æ<Ó�Æ5Ä�ÈyÎ h Ð»É_Ìh Í�Æ�Ó�Î ÿ Ê�ÈiÆ�Î�Ä�Ì²Ë�Ç_ËiÆ5ÓÚÙ�Ç_Å í Ï�ËiÉ�Ê�Ä�ÓµËyÇ_Ó�Î?Ç h Î�É_Ä3Ô h Í�ËiÉ�Ê�Ï�ÍÚÜãÍ�Î�ÅâÍ h Í�Æ'Í�Î�Ï�Í�Æ5Ä�ÆxËyÏ_Ð � ÈeÍ�ÇIÕ_Æ h É»Ñ�Ç_ÈiÈ¶É�Äh Í�Æ5Î�Ë�ÜJÇ!Ð h ÉwÆ!Ç_Ë h Í Ö�v ÄcÉ�ËyÓ�ÆxË h ÉNÇCÓ�Ó�ËyÆxÈyÈ h Í�Æ5ÈiÆDådÊ�Æ5È h Î�É�Ä�È5Ô h Í�ÆÒÆ5Ä�ÆxËyÏ_Ð�ÈyÑàÆ5Å h Ë�Çw×�Ê�È h ÙàÆDÓ�Æ h Æ5Ëy×FÎ�Ä�Æ5ÓÇ_È'Ñ�ËyÆxÅ5Î�ÈiÆ�Ç_È'ÑÁÉ_ÈyÈyÎ�Ù�Û�Æ Ö�ä Í�Î�È�ËiÆ5åAÊ�Î�ËyÆ5È�ÇªÈyÆ h É_ÌDÆ ¯ Å5Î�ÆxÄ h+��ç Í�ÇCÓ�ËyÉ�ÄèÈyÆ5Ñ�Ç_Ë�Ç h Î�É�Ä¬Å5Ê h ÈtÇ_Ä�Ó$ÔbÉ�Ä h Í�ÆÉ h Í�Æ5Ë�Í�Ç_Ä�Ó3Ô�Ç_Ä»Æ ¯ Å5Î�Æ5Ä h ×FÆ h Í�É�Ó h É'Ó�Æ h Æ5Ëy×FÎ�Ä�Æ h Í�ÆeÆxÄ�Æ5ËiÏ_ÐFÉ_Ì h Í�ÆeÑ�ËiÎ�×»Ç_ËiÐtÑ�Ç_Ë h Î�Å5Û�Æ Ö�ä Í�Î�È�ÅâÍ�Ç_Ñ h Æ5ËÓ�ÆxÈyÅ5ËiÎ�ÙàÆ5È h Í�ÆN×FÆ h Í�É�Ó:Ê�ÈyÆ5Ó h ÉcÆ5È h Î�×¦Ç h ÆwÈyÍ�ÉIÜ�Æ5Ë�Æ5Ä�ÆxËyÏ�Î�Æ5ÈDÌ²É�Ë h Í�Æ ¦Òäwé Ó�Ç h Ç Öv ÄWÉ_ËyÓ�ÆxË h ÉµÍ�Î�Ï�Í�Û�Î�Ï�Í h'h Í�Æ©Ó�Î ¯ ÅxÊ�Û h Î�Æ5È�É_Ì�Æ5Ä�ÆxËyÏ_Ð�×FÆ!ÇCÈyÊ�ËiÆ5×FÆ5Ä h È�Ü�Æ©Ù�ËyÎ�Æ � ÐèËyÆ5Å5Ç_Ñ�Î h Ê�Û�Ç h Æ h Í�ÆÈyÎ h Ê�Ç h Î�É_ÄêÎ�Ä h Í�Æ ²   �¥ë ��ì�íxî h ÉW�I�cïwíxî8�cÓ�É�×»Ç_Î�Ä Ö¤²   � È:Ç_ËiÆªÉ�Ù�ÈyÆ5ËkÕ�ÆxÓ�ÙOÐWÈ�Ç h Æ5Û�Û�Î h Æ©ÙÁÉ�ËiÄ�ÆÓ�Æ h Æ5Å h É�ËiÈ`Å5É�×FÑ�ËyÎ�ÈyÎ�Ä�ÏwÇwÈyÅxÎ�Ä h Î�Û�Û?Ç h É�Ë�Õ�Æ h ÉNÌ²É�ËðËyÆBæiÆ5Å h Î�Ä�Ï h Í�ÆDÅâÍ�Ç_ËiÏ�Æ5Ó ¦Jñ ÔOÇwÈ h ÇCÅ í É_Ì h Í�Î�ÄtÅ5É�ÄOÕ�ÆxË h Æ5ËyÈÇ_Ä�Ó h ËyÇ_Å í ÆxËyÈFÌ²É�ËtÓ�Î�ËiÆ5Å h Î�É_Ä�Ç_ÛJÇCÄ�Ç_Û�ÐdÈiÎ�ÈFÇ_Ä�ÓfÇ_ÄfÆ5Û�Æ5Å h ËyÉ�×»Ç_Ï�Ä�Æ h Î�Å:Å!Ç_Û�É�ËyÎ�×»Æ h ÆxË'ÜãÍ�Î�ÅâÍêÇ_Ù�ÈyÉ�ËiÙ�È h Í�Æ
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a) γ-induced air shower
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b) proton-induced air shower
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Ì²Ê�Û�ÛðÆxÄ�Æ5ËiÏ_Ð Ö»ä Í�Î�ÈNÅ5Ç_Û�É�ËiÎ�×FÆ h ËyÎ�Å'Ó�ÆxÕdÎ�Å5ÆcÍ�Ç_È'Ç:Ë�Ç h Í�Æ5ËNÏ�ÉdÉ�Ó´ÆxÄ�Æ5ËiÏ_Ð´ËyÆxÈyÉ�Û�Ê h Î�É�Ä � Æ Ö Ï Ö ¯ Æ'& ª ±�(�)+*-,�.0/���	��� & Î ª & ïNíaîêÌ²É�Ë�Í�É�×FÉ�Ï�ÆxÄ�Æ5É_Ê�È5ÔYÌ²Ê�Û�Û�ÐwÇ_Å h Î�Õ_ÆÒÈiÍ�ÉIÜÒÆxËbÅ5É_Ê�Ä h Æ5ËiÈ21ô¨ é�3 � Ö�ä Í�ÆÒÈiÎ h Ê�Ç h Î�É�Ä'Î�È�ÈyÎ�×FÎ�Û�Ç_Ë$Ì²É�Ëö	¦Òä ÈxÔOÙ�Ê h Ä�É1Ü h Í�ÆÒÅ5Ç_Û�É�ËiÎ�×FÆ h Æ5Ë�×¦Ç h Æ5ËiÎ?Ç_ÛOÎ�È�Ï_Î�Õ�ÆxÄ�ÙOÐ h Í�ÆJÇ h ×FÉ�ÈyÑ�Í�Æ5ËyÆ�Î h ÈyÆ5Û�Ì Ö�ä Í�ÆÒËyÆxÈyÊ�Û h Î�Ä�ÏeÈiÎ�Ï�Ä�ÇCÛ ÔÎ Ö Æ Ö:h Í�Æ h É h Ç_Û8Ç_×FÉ�Ê�Ä h ÉCÌ ¦ Í�Æ5ËiÆ5Ä í ÉIÕ�Û�Î�Ï�Í h Ñ�ËyÉdÓ�Ê�ÅxÆ5Ó�ÜãÎ h Í�Î�Ä¬Ç_Ä   öPü ÔbÎ�È'Î�Ä54�ËiÈ h É�ËyÓ�ÆxË'Ó�Î�ËyÆxÅ h Û�ÐÑ�ËyÉ�ÑàÉ�Ë h Î�É_Ä�Ç_Û h É h Í�Æ<ÈiÍ�ÉIÜÒÆxËJÆ5Ä�Æ5ËyÏCÐFÇ_Ä�Ó h Í�Æ5ËiÆxÌ²É�ËiÆ h É h Í�Æ<ÆxÄ�Æ5ËiÏ_ÐcÉ_Ì h Í�Æ�Ñ�ËyÎ�×¦Ç_ËkÐ�Ñ�ÇCË h Î�Å5Û�Æ � ÈyÆxÆeÆxÄ�ÓÉ_ÌbÈiÆ5Å Ö8 �Ö�é�Ö ¨:� ÖUv ÄÚÅxÉ�Ä h ËyÇ_È hãh É h Í�ÆNÈ�Ç h Æ5Û�Û�Î h ÆeÙàÉ�ËyÄ�ÆwÓ�Æ h Æ5Å h É�ËDÍ�ÉIÜ�ÆxÕ�ÆxË5ÔàÉ�Ä�Û�Ð�ÇtÈy×»Ç_Û�ÛÁÌ²Ë�ÇCÅ h Î�É�Ä:É_Ì h Í�ÆÅ!Ç_Û�É�ËyÎ�×»Æ h Æ5ËwÈiÎ�Ï�Ä�Ç_ÛUÎ�ÈNÓ�Æ h Æ5Å h ÆxÓ3ÔðÎ Ö Æ Ö»h Í�Æ ¦ Í�Æ5ËiÆ5Ä í ÉIÕ�Û�Î�Ï�Í h Å5É�Û�Û�ÆxÅ h ÆxÓ¬ÙOÐ h Í�Æ ö	¦ÒäwÖ76 Ê�Ë h Í�Æ5Ëi×»É�ËiÆ_ÔÈyÆ5ÅxÉ�Ä�Ó�É�ËiÓ�Æ5Ë»Å5É�ËiËyÆ5Å h Î�É�Ä�È:Ç_ËiÎ�ÈiÆ�Ì²ËyÉ_× h Í�ÆªÌ\Ç_Å h Ô h Í�Ç h�h Í�Æ ¦ Í�ÆxËyÆ5Ä í ÉIÕ Û�Î�Ï�Í h Ó�Î�È h ËyÎ�Ù�Ê h Î�É�ÄWÉ�Ä h Í�ÆÏ�ËyÉ�Ê�Ä�Ó´Ó�Æ5ÑàÆ5Ä�Ó�È�É_Ä h Í�ÆtÓ�Î�È h Ç_Ä�Å5Æ h É h Í�ÆtÈiÍ�ÉIÜÒÆxËNÅ5É�ËiÆ � ÈyÆxÆ�4�Ï Ö�8�Ö:9�Ö�é � Ö ¥ h Í�Æ5ËwÑ�ËiÉ�ÅxÆ5ÈiÈyÆ5ÈNÈiÊ�ÅâÍèÇCÈÇ h ×FÉ�ÈyÑ�Í�Æ5ËiÎ�Å h ËyÇ_Ä�Èy×FÎ�ÈiÈyÎ�É�Ä´ÅâÍ�Ç_Ä�Ï�ÆxÈ�;²ÈyÆxÅ Ö� �Ö�é�Ö* %< Ç_Ä�Ó h Í�ÆFÍ�ÆxÎ�Ï�Í h É_Ì h Í�ÆcÈyÍ�ÉIÜ�Æ5Ë'×¦Ç ø Î�×�Ê�×>=�ÇCÛ�ÈyÉÎ�Ä � Ê�Æ5Ä�ÅxÆ h Í�ÆcÇ_×FÉ�Ê�Ä h É_Ì8É�Ù�ÈyÆ5ËkÕ�ÆxÓ ¦ Í�ÆxËyÆ5Ä í ÉIÕ ç Û�Î�Ï�Í h!Ö'v Ä�ÈiÊ�×F×¦Ç_ËkÐ�Ô h Í�Æ5ËiÆFÇ_ËyÆ�ÈiÆxÕ_Æ5Ë�ÇCÛ�ÇCÓ�Ó�Î h Î�É�Ä�Ç_ÛÌ\Ç_Å h É�ËyÈFÜãÍ�Î�ÅâÍ Í�Ç!Õ_Æ h ÉèÙàÆ h Ç í ÆxÄ Î�Ä h ÉèÇ_Å5ÅxÉ�Ê�Ä h ÜãÍ�ÆxÄ�ÆxÈ h Î�×»Ç h Î�Ä�Ï h Í�ÆªÆxÄ�Æ5ËiÏ_Ð¼ÉCÌwÎ�Ä�Ó�Î�ÕdÎ�Ó�Ê�Ç_Û�Ç_Î�ËÈyÍ�ÉIÜ�Æ5ËyÈ Öä Í�Æ�Ù�Ç_ÈyÎ�ÅDÎ�Ó�Æ5Ç¶É_Ì h Í�ÆDÆxÄ�Æ5ËiÏ_ÐtÆ5È h Î�×¦Ç h Î�É�Ä'×»Æ h Í�ÉdÓtÎ�È h ÉNÊ�ÈyÆDÅxÆ5Ë h Ç_Î�ÄFÎ�×¦ÇCÏ�Æ�Ñ�Ç_Ë�Ç_×FÆ h Æ5ËiÈ�; §m¨�©'ª ÔÙ ¨"Ú3Û�Ü Ô Þoª Óeß Û�Ü ÇCÄ�Ó h Í�Æ j ÆxÄ�Î h ÍµÇ_Ä�Ï_Û�Æ�? <Dh É�Ó�Æ h ÆxËy×FÎ�Ä�Æ h Í�Æ'Æ5Ä�ÆxËyÏ_Ð�É_Ì h Í�Æ�Ñ�ËiÎ�×»Ç_ËiÐ�Ñ�Ç_Ë h Î çÅ5Û�Æ Ö�² Æ5ËyÆCÔ h Í�Æ»Î�×¦ÇCÏ�ÆtÑ�Ç_ËyÇ_×»Æ h ÆxË §m¨�©'ª Ó�ÆxÄ�É h ÆxÈ h Í�ÆFÉ�Ù�ÈyÆxËiÕ_Æ5Ó�Û�Î�Ï�Í h ÐdÎ�ÆxÛ�Ó¬Ç_Ä�ÓèÎ�ÈNÎ�Ä@4�ËyÈ h É_ËyÓ�ÆxËÑ�ËyÉ�ÑàÉ�Ë h Î�É_Ä�Ç_Û h É h Í�ÆcÑ�ËyÎ�×¦ÇCËiÐ�ÆxÄ�Æ5ËiÏ_Ð Ö»ä Í�ÆFÉ h Í�ÆxËNÑ�Ç_Ë�ÇC×»Æ h Æ5ËiÈ�Ç_ËyÆcÊ�ÈiÆ5Ó h É�ÅâÍ�Ç_Ë�Ç_Å h ÆxËyÎ j ÆcÈyÉ�×FÆcÉ_Ìh Í�Æ�¨CÄ�Ó�É�ËiÓ�Æ5Ë�Å5É_ËyËyÆxÅ h Î�É�Ä�È'×»ÆxÄ h Î�É_Ä�Æ5ÓèÇ_ÙÁÉIÕ_Æ ÖÚä Í�Æ¦Ì²Ê�Ä�Å h Î�É�Ä�Ç_ÛUËiÆ5Û?Ç h Î�É_Ä�ÈyÍ�Î�Ñ¬ÙàÆ h Ü�Æ5ÆxÄ h Í�Æ»Î�×»Ç_Ï�ÆÑ�Ç_Ë�ÇC×»Æ h Æ5ËiÈ8Ç_Ä�Ó h Í�ÆãÑ�ËiÎ�×»Ç_ËiÐ'Æ5Ä�ÆxËyÏ_ÐcÎ�È`Ó�Æ h Æ5Ëy×FÎ�Ä�Æ5ÓtÌ²ËyÉ�×°ÇNÈyÇ_×FÑ�Û�ÆDÉ_Ì ¤4¦ ÈiÎ�×�Ê�Û?Ç h Æ5ÓFÇ_Î�ËbÈyÍ�ÉIÜ�Æ5ËyÈ Öû É h Æ_Ô h Í�Ç h Ì²É�Ë h Í�Æ h Î�×FÆcÙÁÆxÎ�Ä�Ï h Í�Æ¦Ç h ×FÉ�ÈyÑ�Í�Æ5ËiÎ�Å h ËyÇ_Ä�Èy×FÎ�ÈiÈyÎ�É�Ä¬ÅâÍ�Ç_Ä�Ï�ÆxÈtÇ_ËyÆ»Î�Ï�Ä�É�ËyÆxÓ3Ô�ÈiÎ�Ä�ÅxÆ¦É�Ä�Û�Ð×»Æ5Ç_Ä�ÕCÇ_Û�Ê�Æ5È<Ç_ËyÆ�Ð�Æ h Î�Ä�Å5Û�Ê�Ó�Æ5Ó�Î�Ä h Í�Æ ¤4¦ ÈyÎ�×�Ê�Û?Ç h Î�É�Ä�È ÖÒv ÄªÉ�ËyÓ�ÆxË h É¦ÅxÉ�×»ÑàÆ5Ä�È�Ç h Æ h Í�Î�È�Ó�ÆA4�ÅxÎ�ÆxÄ�ÅxÐ_ÔÉ�Ä�Û�Ð�É�Ù�ÈyÆ5ËkÕCÇ h Î�É�ÄèÓ�Ç h Ç�Ì²ËiÉ�× Å5Û�Æ5Ç_Ë�Ä�Î�Ï�Í h È�Ç_ËiÆ¦Ê�ÈiÆ5Ó Ö ¥¶Ä�Æ¦ÈyÑàÆ5Å5Î$4�Å¦ÅxÉ�×FÑ�Û�Î�Å!Ç h Î�É�ÄµÌ²É�Ë ¦Òäwé Ç_ËyÎ�ÈyÆ5ÈÌ²ËyÉ�× h Í�Æ'Ì\Ç_Å heh Í�Ç heh Í�Æ�Å5Ç_×»ÆxË�Ç¦Ó�Î?Ç_×FÆ h Æ5Ë�Î�È h ÉdÉ�Èy×»Ç_Û�Û3Ì²É_ËeÍ�Î�Ï�ÍªÆxÄ�Æ5ËiÏ_ÐªÈiÍ�ÉIÜÒÆxËyÈxÔSÎ Ö Æ Öãh Í�Æ�Î�×¦ÇCÏ�Æ5ÈÇ_ËyÆNÉ_Ì h Æ5Ä h ËiÊ�Ä�Å!Ç h Æ5Ó�Ç_Ä�Ó h Í�Æ�É_Ù h Ç_Î�Ä�Æ5Ó §m¨�©'ª Î�È h É�ÉcÈi×¦Ç_Û�Û Ö
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ä Í�ÆwÆxÈ h Î�×¦Ç h Î�É_Ä¦É_Ì�ÈiÍ�ÉIÜÒÆxË�ÆxÄ�Æ5ËiÏ�Î�ÆxÈJÎ�È�Ó�É�Ä�ÆwÎ�Ä h Ü�ÉtÈ h ÆxÑ�È�; h Í�Æ¶Î�Ä�Ó�Æ ø�� È h Ç_Ä�Ó�ÈJÌ²É�ËJËiÆ5Å5É_Ä�È h ËyÊ�Å h Æ5Ó <-�
♦ � È h Î�×»Ç h Î�É�Ä¶É_Ì h Í�Æ`Î�×FÑ�Ç_Å h Ñ�Ç_ËyÇ_×»Æ h ÆxË���;²ÈyÆ5Æ�4�Ï ÖO8�Ö]9�Ö ¨ < Ì²ËyÉ_× h Í�Æ`É�Ù�ÈyÆxËiÕ_Æ5Ó�ÈiÍ�ÉIÜÒÆxË h ÍAÊ�È'4 ø Î�Ä�Ïh Í�ÆwÑÁÉ_ÈyÎ h Î�É�Ä¦É_Ì h Í�Æ ö��Òä Î�Ä h Í�Æ � Í�ÆxËyÆxÄ í ÉIÕ©Û�Î�Ï�Í h ÑàÉ�É_Û$É�Ä h Í�ÆwÏ�ËyÉ�Ê�Ä�Ó Ö`ä Í�Î�ÈDÎ�ÈDÇtËyÆxÛ?Ç h Î�Õ�ÆxÛ�ÐÆ5Ç_ÈiÐ h ÇCÈ í Ì²É�Ë'Ç�ÈiÐdÈ h Æ5× É_Ì � Í�Æ5ËyÆxÄ í ÉIÕ h Æ5Û�Æ5ÈiÅ5É�ÑàÆ5È�1  �é-3 Ù�Ê h ×�Ê�ÅâÍ�×FÉ�ËyÆFÅ5É�×FÑ�Û�Î�Å!Ç h Æ5ÓµÌ²É�Ë'ÇÈiÎ�Ä�Ï�Û�Æ h Æ5Û�ÆxÈyÅxÉ�ÑÁÆÒÛ�Î í Æ �Òäwé�Öbä Í�ÆDÊ�ÈyÆxÓ�Ì²Ê�Ä�Å h Î�É_Ä�Ç_Û ö Ä�È�Ç h�j ÜÒÇ_È � �A� Í �-� ¯ Ú �c� ÛhÃtÙ � Ú3Û�ÜeÃ ? ± Ö
♦ � È h Î�×»Ç h Î�É�Ä�É_Ì h Í�Æ¦ÈyÍ�ÉIÜ�Æ5ËtÆxÄ�Æ5ËiÏ_ÐèÙOÐ¬×»Æ5Ç_Ä�È�ÉCÌ h Í�Æ�ËiÆ5ÅxÉ�Ä�È h ËyÊ�Å h ÆxÓfÎ�×»Ñ�Ç_Å h Ñ�Ç_ËyÇ_×»Æ h ÆxË��A�5Ôh Í�Æ j Æ5Ä�Î h ÍÚÇ_Ä�Ï�Û�Æ�?�Ô h Í�Æ��O�c�h�»Ô Ù � Ú3Û�Ü Ç_Ä�Ó h Í�Æ Þ � Ópß Û�Ü Ñ�ÇCË�Ç_×FÆ h Æ5Ë �
�2� Í �2� ¯ �O�c�h� ÃtÙ � Ú3Û�ÜeÃ�Þ � Ópß Û�ÜeÃ �-� Ã ? ± Ö

v Ä h Í�ÆwÌ²É�Û�Û�ÉIÜãÎ�Ä�Ï�Ô�ÙàÉ h Í©È h Æ5Ñ�ÈeÇ_ËiÆwÓ�Æ5ÈiÅ5ËiÎ�ÙàÆ5ÓªÎ�Ä©Ó�Æ h Ç_Î�Û Öä Í�ÆNÎ�×FÑ�Ç_Å h Ñ�Ç_ËyÇ_×»Æ h ÆxË2�¦É_Ì�ÇtÑ�Ç_ËyÇ_Û�Û�Æ5Û�; ÜãÎ h Í:ËyÆ5ÈiÑÁÆxÅ h�h É h Í�Æ h Æ5Û�Æ5ÈiÅ5É�ÑàÆ�Ç ø Î�È < � öPü Î�ÈJÏ�Î�Õ_Æ5ÄÚÙOÐh Í�Æ Ú �c� Û Î�×¦ÇCÏ�Æ�Ñ�Ç_ËyÇ_×FÆ h ÆxË�Ç_Ä�Ó h Í�ÆcÓ�Î�È h ÇCÄ�Å5Æ Ë ÙàÆ h Ü�Æ5Æ5Ä h Í�Æ ö��Òä Ç_Ä�Ó h Í�ÆFÅxÆ5Ä h ÆxË�É_ÌÒÏ�Ë�Ç!ÕdÎ h ÐÉ_Ì h Í�Æ � öuü ;\ÈiÆ5Æ�4�Ï Ö�8�Ö]9�Ö ¨ <aÖxü Î�Ä�Å5Æ h Í�Æ�Ó�Î�È h Ç_Ä�ÅxÆ Ë Å5Ç_Ä�ÙàÆ¦åAÊ�Ç_Ä h Î$4�Æ5Ó ÙOÐ¬×»Æ5Ç_Ä�È�É_Ì h Í�Æ�Î�×¦Ç_Ï_ÆÑ�Ç_ËyÇ_×FÆ h ÆxË Ù � ÚYÛ'Ü Ô h Í�Æ'Î�×»Ñ�ÇCÅ h Ñ�ÇCË�Ç_×FÆ h Æ5ËDÙàÆ5Å5É_×»ÆxÈ<ÇtÌ²Ê�Ä�Å h Î�É�Ä©É_Ì Ú ��� Û Ç_Ä�Ó Ù � Ú3Û�Ü�� ���
 ¯ Ú ��� ÛhÃtÙ � Ú3Û�Ü ±!� Ö�� Ä�ÆÒÑÁÉ�Î�Ä h Ä�É hbh Ç í Æ5ÄtÎ�Ä h ÉwÇ_Å5ÅxÉ�Ê�Ä h ÈyÉ¶Ì\ÇCË5Ô�Î�È h Í�Æ�� �a�}� �	���e���_£�� ;J� ö�< É_Ì h Í�ÆÉ�Ù�ÈiÆ5ËkÕ_Ç h Î�É_Ä ÖO6 É�ËUÛ�Ç_ËyÏ�Æ2� ö È h Í�Æ h Í�Î�Å í Ä�ÆxÈyÈ8É_Ì h Í�Æ�Ç h ×»É�ÈiÑ�Í�ÆxËyÆãÎ�Ä�ÅxËyÆ5Ç_ÈyÆxÈ�ÇCÄ�Ó h Í�ÆãÈyÍ�É1Ü�Æ5Ë8Î�ÈðÌ²Ê�Ë h Í�Æ5ËÇ!ÜJÇ!Ð©Ì²ËyÉ_× h Í�Æ h ÆxÛ�ÆxÈyÅ5É_ÑÁÆ ÖJä Í�Æ�Ó�Î�È h Ç_Ä�ÅxÆ Ë h É¦ÇCÄ � öuü Û�ÉdÅ!Ç h Æ5ÓÚÇ h Í�Æ5Î�Ï�Í h Ë�� Ç_Ä�ÓÚÉ�Ù�ÈyÆxËiÕ_Æ5ÓµÊ�Ä�Ó�Æ5ËÇ@� ö ?êÎ�È�;	4�Ï Ö�8�Ö]9�Ö ¨ <-� Ë�  ¡Ë±Í Ë%� &�¢ �Y£¤?¥;\ÈyÎ�Ä�Å5Æ ¡Ë5¦ � <QÖ�v Ï�Ä�É�ËiÎ�Ä�ÏªÇ h ×FÉ�ÈiÑ�Í�Æ5ËiÎ�Å»Ç_Ù�ÈiÉ�ËyÑ h Î�É�Ä$Ôh Í�ÆÚÉ_Ù�ÈyÆxËiÕ�ÆxÓ Þ�v�Øeäp§ Î�ÈtÏ_Î�Õ�ÆxÄWÎ�Ä h Í�Æ¨4�ËiÈ h É�ËiÓ�Æ5ËFÇ_È �UÙ � Ú3Û�Ü  ª©�â¬«'¯ Ù � Ú3Û�Ü ± Í® & Ë�Í
¢ �¬£ ¯ ? ±c¯  & Ë%� ;  Ó�ÆxÄ�É h ÆxÈ h Í�ÆãÇ_Ù�ÈiÉ�Û�Ê h ÆDÛ?Ç h Æ5ËyÇ_Û�ÜãÎ�Ó h ÍtÉCÌ h Í�ÆDÈyÍ�ÉIÜ�Æ5Ë <aÖ�ü Î�Ä�Å5Æ h Í�Æ Ú �c� Û Ñ�Ç_ËyÇ_×FÆ h ÆxËÎ�È¶Ç_Û�ÈiÉ:Ñ�ËyÉ�ÑàÉ�Ë h Î�É_Ä�Ç_Û h Éµ� & Ë ; Ú ��� Û   £ ä «�¯ Ú �c� Û ± Í � & Ë < Î h Í�Ç_È h Í�ÆtÈ�Ç_×FÆ�� ö Ó�ÆxÑÁÆxÄ�Ó�ÆxÄ�Å5Æ»Ç_Èh Í�Æ Ù � Ú3Û�Ü Ñ�Ç_ËyÇ_×»Æ h ÆxË Ö�ö ÈiÎ�×FÑ�Û�Æ ö Ä�È�Ç h�j Ì²É�Ë h Í�ÆNËyÆxÅ5É�Ä�È h ËiÊ�Å h Æ5ÓµÎ�×»Ñ�ÇCÅ h Ñ�ÇCË�Ç_×FÆ h Æ5Ëp�A��Î�È h Í�Æ5Ä
; h Í�ÆNÎ�Ä�Ó�Æ ø±° È h Ç_Ä�Ó�È�Ì²É�ËDÎ�×»Ñ�Ç_Å hj<-�

�-� Í 
 ¯ Ú �c� Ûp²tÙ � Ú3Û�Ü ±#¯_³ ¯ ? ±
Í ¯P´ Ø ÉVÊ Øn¯ Ú �c� Û�É¶µ Ø·¯ Ù � Ú3Û�Ü ±7¯ ¯ ¢ �Y£-¸}¹ ¯ ? ± É Ë Ø·¯ ¢ �Y£A¸ ³ ¯ ? ±i±� É Ë Ø ; 8�Ö]9�Ö�éF<

§ ÆxËyÆCÔ h Í�Æ¦Ì²Ê�Ä�Å h Î�É�Ä 
 ¯ Ú ��� Ûp²tÙ � Ú3Û�Ü ± Î�È�Ç_Ñ�Ñ�ËiÉ ø Î�×¦Ç h Æ5ÓèÙAÐ�Ç ä Ç!ÐdÛ�É_Ë�ÈyÆxËyÎ�Æ5ÈtÆ ø Ñ�ÇCÄ�ÈyÎ�É�Ä�Ê�ÈyÎ�Ä�Ïh ÆxËy×FÈ<Ê�Ñ h É h Í�Æ�4�ËyÈ h É�ËiÓ�Æ5Ë Ö<ä Í�Æ h ÆxËy× ³ ¯ ? ± Ó�Æ5Ä�É h Î�Ä�Ï h Í�Æ�� ö Ó�Æ5ÑàÆ5Ä�Ó�Æ5Ä�ÅxÆcÇ_Û�ÈiÉ¦ÅxÉ�Ä h Ç_Î�Ä�ÈeÇ¦¨CÄ�ÓÉ�ËiÓ�Æ5Ë�Å5É�ËiËyÆxÅ h Î�É�Äº; h Í�Æ»Ó�Æ5Ä�É�×»Î�Ä�Ç h É�ËwÎ�È�Ê�ÈyÆxÓ h É�Ä�É�Ëy×»Ç_Û�Î j Æ h Í�Î�È h Æ5Ëy× h ÉªÊ�Ä�Î h Ð�Ç h ? Í ��l <aÖ©ä Í�ÆÌ²Ê�Ä�Å h Î�É�Ä©Ñ�Ç_Ë�ÇC×»Æ h Æ5ËiÈ ´ Ø ç Ë Ø Ç_ËiÆwÓ�Æ5ËiÎ�Õ�ÆxÓ�Ì²ËiÉ�× ¤»� Ï�Æ5Ä�Æ5Ë�Ç h Æ5Ó�Ç_Î�ËDÈyÍ�ÉIÜ�Æ5ËyÈ�;\ÈiÆ5Æ�ÙÁÆxÛ�ÉIÜ <aÖä Í�ÆfÈ h ËyÇ h ÆxÏ_Ð h É�ÆxÈ h Î�×»Ç h Æ h Í�Æ ÈyÍ�ÉIÜ�Æ5Ë�Æ5Ä�ÆxËyÏ_Ð Î�ÈµÈyÎ�×»Î�Û?Ç_Ë h É h Í�Ç h É_Ì h Í�Æ Î�×FÑ�Ç_Å h Ñ�Ç_ËyÇ_× çÆ h Æ5Ë Ö ä Í�Æ�ÆxÈ h Î�×»Ç h ÆxÓ�Æ5Ä�ÆxËyÏ_Ð�Î�ÈµÇCÏOÇ_Î�Ä�Å5É�Ä�ÈiÎ�Ó�ÆxËyÆxÓ Ç¼Ñ�ËyÉdÓ�Ê�Å h É_Ì h ÜÒÉ Î�Ä�Ó�Æ5ÑàÆ5Ä�Ó�Æ5Ä h Ì²Ê�Ä�Å h Î�É_Ä�È
�2� Í 
n¼ ¯ Ú � Ó � ²�Þ � Ópß Û�Ü½² �-� ±7¯�³ ¼ ¯ ? ± Ô�É�Ä�Æ h ÉcÆ5È h Î�×¦Ç h Æ h Í�Æ�ÆxÄ�Æ5ËiÏ_Ð�Ì²É�ËDÆaÕ�ÆxÄ h È<É_Ù�ÈyÆxËiÕ�ÆxÓ�Ê�Ä�Ó�Æ5Ë��l�� ö Ç_Ä�ÓµÇCÄ�É h Í�Æ5ËeÉ_Ä�Æ h É h Ç í Æ h Í�Æ j ÆxÄ�Î h ÍµÇ_Ä�Ï_Û�Æ�Ó�Æ5ÑàÆ5Ä�Ó�Æ5Ä�ÅxÆtÎ�Ä h É¦Ç_Å5ÅxÉ�Ê�Ä h!Ö¶ä Í�Æ�4�ËyÈ h Ì²Ê�Ä�Å h Î�É�ÄÓ�ÆxÑÁÆxÄ�Ó�ÈeÉ_Ä h Í�Æ�Û�Î�Ï_Í h Ó�Æ5Ä�ÈiÎ h Ð5; Ú � Ó � ÌñÍ �O�c�h� & ¯ Ù � Ú3Û�Ü ¯ Þ � Óeß Û�Ü ± ÔàÈiÆ5Æ�4�Ï ÖK8�Ö]9�Ö]9 Å <Jh Í�ÆËyÆxÅ5É�Ä�È h ËiÊ�Å h Æ5Ó�Î�×FÑ�Ç_Å h Ñ�Ç_ËyÇ_×FÆ h ÆxËh�-�NÇ_Ä�Ó h Í�Æ Þ � Ópß Û�Ü Ñ�Ç_ËyÇ_×»Æ h ÆxË Öwä Í�ÆtËiÆ!Ç_ÈiÉ�ÄµÌ²É�ËeÊ�ÈiÎ�Ä�Ï h Í�ÆÛ�Î�Ï�Í h Ó�Æ5Ä�ÈyÎ h ÐFÎ�Ä�È h Æ!Ç_ÓFÉ_Ì h Í�Æh���c�h� Î�ÈÒÇ_ÈUÌ²É�Û�Û�ÉIÜãÈ �H6 É�ËUÛ?Ç_ËiÏ�ÆãÆ5Ä�ÆxËyÏ_Ð»Ç_Ä�Ó·¾CÉ�Ë`Û?ÇCËyÏ�ÆDÓ�Î�È h Ç_Ä�Å5Æ�Ñ�Ç_ËyÇ_× çÆ h Æ5ËiÈ5Ô h Í�ÆãÑ�ËiÆ5ÈiÆ5Ä h Å5Ç_×FÆ5Ë�Ç¶ÉCÌ �Òäwé Î�È h É�ÉNÈi×¦Ç_Û�Û h ÉNÅ5É�Ä h ÇCÎ�Ä h Í�ÆDÆxÄ h Î�ËiÆãÈyÍ�ÉIÜ�Æ5Ë8Î�×»Ç_Ï�Æ Ö�v ÌÁÑ�Ç_Ë h É_Ì h Í�ÆÈyÍ�É1Ü�Æ5ËãÎ�×¦Ç_Ï_Æ<Û�Æ!Ç í ÈJÉ�Ê h É_Ì h Í�ÆwÅ5Ç_×FÆ5Ë�Ç�Ô h Í�Æ¶×»Æ5Ç_ÈyÊ�ËyÆ5Ó½�O�c�h�»Ô�Ç_ÈÒÜ�Æ5Û�ÛSÇ_È h Í�Æ Þ � Ópß Û�Ü Ç_Ä�Ó·¾YÉ�Ëh Í�Æ Ù � Ú3Û�Ü Õ_ÇCÛ�Ê�ÆxÈ�ÇCËyÆ´Ê�Ä�Ó�ÆxËyÆxÈ h Î�×¦Ç h Æ5Ó ÖÀ¿ ÈiÎ�Ä�Ï h Í�Æ¬ËyÇ h Î�ÉÁ�O�c�h� & ¯ Ù � Ú3Û�Ü ¯ Þ � Ópß Û�Ü ±Î�Ä�È h Æ5Ç_Ó¼É_Ì h Í�Æ@�O�c�h� h Í�Æ5ËiÆxÌ²É�ËiÆ�ËyÆxÓ�Ê�Å5ÆxÈ h Í�ÆªÛ�Æ!Ç í ÇCÏ�ÆªÆ ÿ ÆxÅ h È¦É�Ä h Í�ÆªÆ5Ä�ÆxËyÏ_ÐWÆ5È h Î�×»Ç h Î�É�Ä Ö ä Í�ÆÞ � Óeß Û�Ü Î�ÈwÊ�ÈiÆ5Ó3Ô�ÈyÎ�Ä�Å5ÆcÎ h Ç_Û�ÈiÉ©Ó�Æ5ÑàÆ5Ä�Ó�È'É�Ä h Í�ÆcÆ5Ä�ÆxËyÏ_Ð´ÇCÄ�Ó´Ñ�ËyÉIÕdÎ�Ó�ÆxÈ�Ç_Ó�Ó�Î h Î�É_Ä�Ç_ÛbÎ�Ä�Ì²É�Ëi×¦Ç h Î�É�Ä
Â$# \FI-GJLFEVZnX¬IANRNPS u W:E#Q�XMXFZJI�Q-U!L2U[IADFWT` u E#ÃtÄ�ÅKÆÈÇ»Ã�É2Ê#Ë�ÌFÍ	ÎJÏ]Ð�ÆÈÉpÃ_Ñ¤Ê7Ì}Ò±ÅtÆzÇ»Ã�É2Ê#Ë�ÌFÍ	ÉpÃ_Ñ¤Ê fAu D�G�GJLFEqZREVNJDFW]GRNQ�ZRE�Ó�DFSoGRE�NPS:k0S]WTQ�Z�{
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Impact parameter I
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d~

+$,.-�ò�/CòôóCòrqOö7Ô��!þBÿ^@ãûOøBÿ>ùA@�ÿ>ûO4híDÿ>ùùíâþBüBÿ���5üBÿ>ùOMNüB÷Kíãÿ�wû��!@�ü`û��5ø�����í�ü¼í�ø�ú�
q�5ùFLqÕD9��?þ¼í®íDü¼í�Ö�üi0��
É_Ì h Í�ÆcÆxÕ�ÆxÄ h!Ö�ä Í�ÆcÌ²Ê�Ä�Å h Î�É�Ä´Î�È�Ç_ÏOÇ_Î�Ä�Ç_Ñ�Ñ�ËiÉ ø Î�×¦Ç h Æ5Ó´ÙOÐ�Ç ä Ç!ÐdÛ�É�ËNÈiÆ5ËyÎ�Æ5ÈxÔ�Ù�Ê h Î�Ä�ÅxÉ�Ä h ËyÇ_È hNh É h Í�Æä Ç!ÐdÛ�É�ËUÈiÆ5ËiÎ�Æ5È`Æ ø Ñ�Ç_Ä�ÈyÎ�É�ÄcÉ_Ì h Í�ÆãÎ�×FÑ�Ç_Å h Ñ�ÇCË�Ç_×FÆ h Æ5Ë ö Ä�È�Ç hyj ÔAÈyÆxÅ5É�Ä�Ó»É�ËyÓ�Æ5Ë h ÆxËy×FÈ`Ç_ËyÆDÎ�Ä�Å5Û�Ê�Ó�ÆxÓ�;²Ï�Î�Õ çÎ�Ä�Ï´Ç�Èi×¦Ç_Û�Û ÔðÙ�Ê h ÈyÎ�Ï�Ä�Îz4�Å!Ç_Ä h Î�×»Ñ�ËiÉIÕ�Æ5×FÆ5Ä hj<aÖ�ä Í�Æ ö Ä�ÈyÇ h�j Ì²É�Ë h Í�ÆÚ¨CÄ�Ó�É_ËyÓ�ÆxË h Æ5Ëi×»È�ÜÒÇ_ÈtÌ²É�Ê�Ä�ÓÆ5×FÑ�Î�ËiÎ�Å!ÇCÛ�Û�Ð Öä Í�Æ¦Ì²Ê�Ä�Å h Î�É_Ä ³ ¼ ¯ ? ± Î�È'ÈiÎ�×FÎ�Û�Ç_Ë h É ³ ¯ ? ± Ì²ËyÉ�×áÆxå Ö»8�Ö]9�Ö�é ÔbÙ�Ê h Ä�ÉIÜ�¨CÄ�Ó�ÇCÄ�Ó  _h Í�É�ËiÓ�Æ5Ë h Æ5Ëi×»ÈÇ_ËyÆ'Ê�ÈyÆxÓ Ö¶ä Í�ÆtËiÆ!Ç_ÈiÉ�Ä�Î�È h Í�Ç heh Í�Æ��O�c�h�ÃÇ_Ä�ÓµÇ_È¶Ç»Å5É�Ä�ÈiÆ5åAÊ�ÆxÄ�Å5Æ h Í�Æ5ËyÆxÉ_Ì h Í�Æ Ú � Ó �¼Ñ�Ç_Ë�ÇC×»Æ h Æ5ËÓ�Æ5ÑàÆ5Ä�Ó�È�åAÊ�ÇCÓ�Ë�Ç h Î�Å5Ç_Û�Û�ÐcÉ�Ä ¢ �Y£ ¯ ? ±�× ÖUv Ä©ÈyÊ�×F×¦ÇCËiÐ�Ô h Í�Æ ö Ä�ÈyÇ h�j¶h ÉtÆ5È h Î�×»Ç h Æ h Í�ÆwÆxÄ�Æ5ËiÏ_Ð�ÉCÌbÇCÄ � öPüÎ�ÈDÏ�Î�Õ�Æ5ÄÚÙOÐ�; h Í�ÆNÎ�Ä�Ó�Æ ø�Ø È h ÇCÄ�Ó�ÈDÌ²É�ËDÆ5Ä�Æ5ËyÏCÐ <��

�2� Í 
 ¼ ¯ Ú � Ó � ²�Þ � Ópß Û�Ü½² �-� ±H¯_³ ¼ ¯ ? ±Í ¯J´�ÙqÚÜÛjÙ ¯ Ú � Ó � Ú µ Ù ¯ �A� Ú¶Ý�Ù ¯ Þ � Ópß Û�Ü Ú Ø Ù ¯ Ú � Ó � ¯ Þ � Ópß Û�Ü
Ú 
 Ù ¯ �A� ¯ Þ � Ópß Û�Ü ±O¯ ¯ ¢ �Y£ ¸ ³ ¯ ? ± Ú ³ Ù ¯ ¢ �¬£ ¸%Þ ¯ ? ±�±� Ú ³ Ù ; 8�Ö:9�Ö ¨ <

; h Í�ÆNÌ²Ê�Ä�Å h Î�É�Ä©Ñ�Ç_ËyÇ_×FÆ h ÆxËyÈ ´�Ù ç ³ Ù Ç_ËyÆ�Ç_Ï�Ç_Î�Ä:Ó�ÆxËyÎ�Õ�Æ5Ó©Ì²ËyÉ_× ¤»� ÈiÎ�×�Ê�Û?Ç h Î�É�Ä�È <aÖv Ä�É�ËyÓ�Æ5Ë h É¦Ó�Æ5ËyÎ�Õ�Æ h Í�Æ�Ñ�Ç_ËyÇ_×FÆ h ÆxËyÈ ´ Ø ç Ý Ø Ç_Ä�Ó ´�Ù ç ³ Ù Ô ¤»�8ç Ï_Æ5Ä�ÆxË�Ç h Æ5Ó�ß ç ËyÇ!Ð©ÈyÍ�ÉIÜ�Æ5ËyÈeÍ�Ç!Õ�Æ�ÙàÆ5ÆxÄÊ�ÈyÆxÓ�; h Í�ÆeÈyÎ�×�Ê�Û?Ç h Î�É�Ä�È8ÅxÉIÕ�Æ5ËJ� l Ô ë � l Ç_Ä�Ó Ð%à l � ö ÔdÈyÆxÆwÈyÆ5Å ÖK8�Ö ¨ <aÖoü Î�Ä�Å5Æ h Í�Æ¶ÆxÄ�Æ5ËiÏ_Ð»É_Ì h Í�ÆeÑ�ËyÎ�×¦Ç_ËkÐÑ�Ç_Ë h Î�ÅxÛ�ÆµÇ_Ä�Ó h Í�Æ´Î�×FÑ�Ç_Å h Ñ�Ç_Ë�ÇC×»Æ h Æ5Ë©É_Ì�Ç�ÈyÍ�ÉIÜ�Æ5Ë�Ç_ËyÆ í Ä�ÉIÜãÄ Ì²É_Ë h Í�Æ ¤»� Ó�Ç h Çá;\Î�Ä�Ó�Æ ø ¤»�2< Ôh Í�ÆtåAÊ�Ç_Û�Î h ÐÚÉ_Ì h Í�Æ�Æ5Ä�ÆxËyÏ_Ð ç Ç_Ä�ÓµÎ�×FÑ�Ç_Å h Ñ�Ç_ËyÇ_×»Æ h ÆxËeÆ5È h Î�×¦Ç h Î�É�ÄÚÌ²É�ËwÇ_ÄµÎ�Ä�Ó�Î�Õ�Î�Ó�Ê�Ç_Û�ÈiÍ�ÉIÜÒÆxË�Å5Ç_ÄµÙàÆådÊ�Ç_Ä h Îz4�Æ5ÓÚÙAÐ �
â�e S]\MU�EmGRLFE0ZRQA`�S:DMN#I-b·GJLME & LME�ZRE�\FãAIj^aW:S]rAL�GOX¬I_I-W¤STN7XMZJIAXgIAZPGRS]IA\MQ�W�GJIhGJLFE0`�STN	G!Q�\MU�EKI-bnGRLFEKd #7eYf GRLFE0Q�ZREVQpI-b·GJLME& LME�ZRE�\FãAIj^tW:S:r-L�G'XgI_I-W�yxX¬E�ZRXgEV\M`�STU[DFWTQ�Z�GRIKGRLFE�NJLFIji�EVZ�Q�l�S:N!��Q�XFXFZRIäl�S]k2Q�GJE�W:s2NJUVQ�W:EVN�i'S]GJLæåäç¤è�éAÎ	ênÆxë%Ì�Q�\M`�GJLME�E�\FEVZJrAs`FE�\MNJSoG	sæi'S]GJL�è[éAÎJê·Æxë%Ì�{ è LFE�Ñ}Ã�ìqí f XMZJIAXgIAZPGRS]IA\MQ�W}GRI�GRLFE�\_DFk u EVZKI-bqktE�Q-NJDFZREV` & LFEVZJEV\Fã-Ij^�XFLFI�GRI-\MN f GJLME�ZRE[bxI-ZRENRU�Q-W]E�N�i'SoGRLhè�éAÎ ê Æxë%Ìw{}î�\aGJLFE�UVQ-NJE#I�bcGJLFE�`�EV\MNJSoG	s f GRLFE0ï Ç»Ã�É2Ê#Ë¶Íwðní�ñ�òOÊ7Ë�ï óÈGJEVZJkôSTN�DMNPE�`pGRItU�I-ZRZJE�UwG�GJLFEOW:EVQ�ãjQ-r-EE ) E�UwG!N f NPI0S]GRN ( E�\FS]GJL�Q-\Fr-W:E�`�E�X¬E�\M`FE�\MU�E�`�I_EVN'\FI-G#U�Q-\MU[EVW�Q�r�Q�S:\MN	G�GRLMQjGqI-bcGRLFEmÑ}Ã�ìqíõybxIAZ#NJk0Q-W]W¤ö # N�WTQ�ZRr-EOW:EVQ�ãjQ-r-EE ) E�UwG!N f bxIAZ'W:Q-ZJrAE�ö # N�i'S]GJL�NJk0Q-W]W:E�ZqÇ»Ã�É2Ê#Ë÷Q�\M`hðnímñ�òOÊ#Ëø^jQ-W]DFE�N'NPk2Q-W]W�W:EVQ-ãäQ-r-EOE ) EVU[GRN!�w{
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d)

+$,.-�ò�/CòôóCòôóCöSR�í�û í�ùAý"í�ùA@®íq� í�ü\[�í®í�ùeüB÷Kí�ÿ���5MCí�û��5ø�����í�ü¼í�ø�þ�TfVCXNZtù÷�5ùAý<X'VYúÁZ»�5ùAý�üB÷KíSÿ�wû��!@�üÁû��5ø�����í�ü¼í�ø
���h�5ùAýæ��0#�5ùAý�� í�ü\[Ií®í�ùcüB÷KíJý"í�ùAþBÿ>ü\P�X�ûaü�ú��5ùAý�üB÷KíJ7�u�í�ùKí�øBMIP��?@a0��' ð÷KíãTWVYX�ZKù��CX�V¬ú$Z�5ùAý�ý"í�ùAþBÿ>ü¥P��5ø¼íÒüB÷Kí�ýOú_�wÿ>ù��5ùCü`û��5ø�����í�ü¼í�ø�þUÿ>ù íâþBüBÿ���5üBÿ>ùOMwüB÷KíÒÿ�wû��!@�üðû��5ø�����í�ü¼í�øm�5ùAý�í�ùKí�øBMIPF�
 ð÷KíÒ4$�!þBüðûO4^ú!ü`þB÷Aúa[`þðüB÷Kí�ø¼íâþ�=O4>üðú�
3@�����í�ø��e4hí��5E_�5MCíÅí�ý.íâ@�ü�þ��_[U÷Oÿ^@�÷tÿ^þÁí�Ö�ûO4$�5ÿ>ùKíâý��!þ7
?ú!4>4^úa[`þ�þqÿ�ûü�ú����IHh����[U÷Kí�ø¼íDüB÷KíJ÷C=��wûcÿ^þð4^úC@��5ü¼íâý±�?þ±í®í8]AM%��GY���Y���a0����<4$�5øBMCíp���Nú!=OùYü�ú�
�u�÷Kí�ø¼í�ùOE1úQ;�4>ÿ>MI÷Yü8ÿ^þ@âú!4>4híâ@�ü¼íâý�
�ø�ú_� í��!@�÷¶LqÕJ9��AÕ�þ üB÷Kí�ÿ�wû��!@�ü$û��5ø�����í�ü¼í�øÃí�ÖO@®í®íâýOþ��QHIH��Á�5ùAýãüB÷Kí�X'VYúÁZ�û��5ø�����í�ü¼í�øø¼í��!@k÷Kíâþ�� l �'�5ùªÿ>ùA@�ø¼í��!þ¼íâý�
�ø��!@�üBÿ^ú!ù�ú�
�í��!@�÷�þB÷Aúa[�í�ø¶4>ÿ>MI÷Yü
	 4hí��5E�þ�	àú!=Oü¶ú�
`üB÷Kí'@�����í�ø����5ùAý�üB÷KíX�V¬úÁZ�û��5ø�����í�ü¼í�øeýOú�íâþãùAú!üã@�÷��5ùOMCí�þ�ÿ>MIùOÿ.]d@��5ùYüB4>P�[Uÿ>üB÷©üB÷Kí¶ÿ�wû��!@�ü�û��5ø�����í�ü¼í�ø���ÔIí�P1ú!ùAý���YH
� ÿ�wû��!@�üãý�ÿ^þBü��5ùA@®íeüB÷Kí����Nú!=OùYüãú�
�4>ÿ>MI÷Cüã@âú!4>4híâ@�ü¼íâý�
�ø�ú_� �5ù:LqÕJ9»ý�ø�ú!ûAþDý�ø������5üBÿ^@��54>4>PF�¶9_ú_��íú�
àüB÷Kíâþ±íÒþ�÷AúQ[�í�ø�þ8þBüBÿ>4>4�üBøBÿ>MIMCí�øUüB÷Kí�ü¼í�4híâþk@âú!û�í��¬�O=OüðüB÷KíD@âú!øBø¼íâþBû�ú!ùAý�ÿ>ùOMNþB÷AúQ[Ií�øUÿ���5MCíâþ��5ø¼íÒþ[���54>4
�5ùAý�üB÷C=AþJ]AüJÿ>ùYü�útüB÷Kí¶@�����í�ø��Y���Aú!øDüB÷Kíâþ¼íwþB÷Aúa[�í�ø�þ�� üB÷Kíw@âú!øBø¼í�4$�5üBÿ^ú!ù±��í�ü¥[�í®í�ùÚX�V¬ú$Z �5ùAý�üB÷Kíÿ�wû��!@�üSû��5ø�����í�ü¼í�ø�ÿ^þ3ø¼íâþ�ü�ú!ø¼íâý}��Õ�4>4�ø¼íâþB=O4>ü�þS[Ií�ø¼íUú_�Oü��5ÿ>ùKíâýw[Uÿ>üB÷N7�u�ý%�5ü��2�5ü�� l�� Õ5�5ùAýwX�V¬ú$Z;��54>=Kíâþ�� í�4^úQ[������ l �ÿí�ÖO@®í�ûOüU]AM%�Sýd0��

g��



� � ��� ¯ ����� Ý �-� ± & � ��� ; 8�Ö:9�Ö:9�<
� � ��� ¯ �!��� Ý �2� ± & �!��� ; 8�Ö:9�Öô %<

ä Í�Æ¶ÉIÕ�ÆxË�Ç_Û�ÛÁÆxÄ�Æ5ËiÏ_Ð�ÇCÄ�Ó�Î�×FÑ�Ç_Å h Ñ�Ç_Ë�Ç_×FÆ h Æ5Ë8ËyÆxÈyÉ�Û�Ê h Î�É�Ä¦Î�È h Í�Æ5Ä�Ï�Î�Õ�ÆxÄ�ÙOÐ h Í�Æ ñ<¤4ü É_Ì h Í�Æ � � ÇCÄ�Ó
� �eÓ�Î�È h ËyÎ�Ù�Ê h Î�É�Ä�;²É�Ä�Æ`Æ5Ä h ËkÐNÌ²É�ËSÆ!Ç_ÅâÍ ¤»� ÆaÕ�Æ5Ä hj< Ç_Ä�Ó h Í�Æ8Ù�Î?Ç_ÈSÉ_Ì h Í�Æ`ÆxÄ�Æ5ËiÏ_Ð�Ç_Ä�Ó'Î�×FÑ�Ç_Å h Ñ�Ç_Ë�ÇC×»Æ h Æ5ËÆ5È h Î�×»Ç h Î�É�Ä�Î�È�Ï�Î�Õ_Æ5Ä�ÙOÐ h Í�Æ»×»Æ5Ç_Ä�É_Ì h Í�Æ � � ÇCÄ�Ó � �´Ó�Î�È h ËiÎ�Ù�Ê h Î�É�Ä ÖÚv ÄèÉ�ËyÓ�ÆxË h É�×»Î�Ä�Î�×FÎ j Æ h Í�ÆËyÆ5ÈiÉ�Û�Ê h Î�É_Ä3Ô�ÇCÈ�Ü�Æ5Û�ÛÁÇ_È h Í�ÆeÙ�Î?Ç_ÈxÔ�Ç�ÅxÉ�×»×FÉ�ÄF×»Î�Ä�Î�×FÎ j Ç h Î�É�Ä�ËiÉ�Ê h Î�Ä�Æ�; ¤�vû��cü Ô�Ñ�Ç_Ë h É_Ì h Í�Æ ¤�vûa¿<vBäÑ�Ç_Å í Ç_Ï�Æ�1 g ÷F3�< ÜJÇ_ÈeÊ�ÈyÆxÓ Öeä Í�Æ�Ï�ÉOÇ_ÛSÜÒÇ_È h É�4�Ä�Ó h Í�Æ�ÈiÆ h ÉCÌUÑ�Ç_ËyÇ_×»Æ h ÆxËyÈ ´ Ø ç Ý Ø Ç_Ä�Ó ´�Ù ç ³ Ù ÈyÊ�ÅâÍ h Í�Ç hh Í�Æ �¬�y¡_�#"%$ &�¡_¢��('�)�¢Q¢��Y¢ ; ¤4ü � ç ÈiÊ�× É_Ì h Í�Æ�ÕCÇ_ËiÎ?Ç_Ä�Å5Æ�Ç_Ä�Ó h Í�Æ�Ù�Î?ÇCÈ8ÈiåAÊ�Ç_ËyÆxÓ < ÉCÌ h Í�Æ � � ÇCÄ�Ó � �Ó�Î�È h ËyÎ�Ù�Ê h Î�É�Ä:ÙàÆ5ÅxÉ�×»ÆxÈ�Çc×FÎ�Ä�Î�×�Ê�× �

* ��� ¯ � � ± �+� , ³ ¯ � � ± ÚÜÛ ° ´.- ³ ¯ � � ± �0/ ¯ � � ±k³ 1 ; 8�Ö:9�ÖT8Y<
* ��� ¯ � � ± �+� , ³ ¯ � � ± ÚÜÛ ° ´2- ³ ¯ � � ± � / ¯ � � ± ³�1 ; 8�Ö:9�Ö g <

ü Î�Ä�ÅxÆ_Ô�Î�Ä:ÙàÉ h Í:Å!Ç_ÈiÆ5È5Ô h Í�ÆNÙ�Î?ÇCÈJÎ�ÈJÆxåAÊ�Ç_Û h É h Í�Æw×FÆ!Ç_Ä:ÕCÇ_Û�Ê�Æ_Ô h Í�Æ ¤4ü � É_Ì � �¦Ç_Ä�Ó � �°Î�ÈJÏ_Î�Õ�ÆxÄÙAÐ h Í�Æ'¨CÄ�ÓÚÇ_Û�Ï�Æ5Ù�ËyÇ_Î�Åe×»É�×FÆ5Ä h ÉCÌ h Í�Æ � �¦Ç_Ä�Ó � � Ó�Î�È h ËyÎ�Ù�Ê h Î�É�Ä3ÔdËyÆ5ÈiÑÁÆxÅ h Î�Õ�ÆxÛ�Ð Öä Í�Æ�ËyÆxÈyÊ�Û h ÈãÉ�Ù h Ç_Î�Ä�Æ5Ó©ÜãÎ h Í h Í�Î�ÈD×FÆ h Í�É�Ó�Ç_ËyÆNÈiÍ�ÉIÜãÄ�Î�Ä¨4�Ï Öt8�Ö]9�Ö* Ç_Ä�Ó h Ç_Ù Ö28dÖ:9�Ö�é�Ö`ä Í�Æ'É1Õ_Æ5ËyÇ_Û�ÛÆ5Ä�ÆxËyÏ_Ð ÇCÄ�Ó Î�×FÑ�Ç_Å h Ñ�Ç_Ë�ÇC×»Æ h Æ5ËtËiÆ5ÈiÉ�Û�Ê h Î�É�ÄèÎ�ÈF¨ g43 Ç_Ä�ÓW¨ ù 3 ñe¤pü ÔðËyÆxÈyÑàÆ5Å h Î�Õ_Æ5Û�Ð Ç_Ä�Ó h Í�Æ:×FÆ!ÇCÄÙ�Î?Ç_ÈDÎ�ÈDÅ5Û�É�ÈyÆ h É j Æ5ËiÉ ÖUä Í�ÆNÈyÎ h Ê�Ç h Î�É�Ä:Î�ÈDÅâÍ�Ç_Ä�Ï_Æ5Ó©ÜãÍ�Æ5ÄÚÈy×»Ç_Û�Û�Æ5Ë�; ¤»�2< Æ5Ä�Æ5ËyÏCÐ©ËyÆ5Ï_Î�É�Ä�ÈJÇ_ËyÆNÈyÆxÛ�ÆxÅ h ÆxÓ
;\ÈyÆxÆ�4�Ï 8�Ö]9�ÖT8 Ç:Ç_Ä�Ó�Ù <aÖ�ä Í�ÆtÙ�Î?Ç_ÈwÎ�È¶ÅâÍ�Ç_Ä�Ï�Î�Ä�Ï�ÜãÎ h ÍµÆxÄ�Æ5ËiÏ_Ð�Ô�Í�Ç!ÕdÎ�Ä�Ï©Ç:×FÎ�Ä�Î�×�Ê�× Ç h<ç ¨65 3 ; � � <Ç_Ä�Ó ç[9�8 3 ; � � < ;�4�ËyÈ h ÑÁÉ�Î�Ä h È5Ô�Ä�É h ÜãÎ h Í�Î�Ä h Í�ÆFÈiÅ!Ç_Û�ÆcÉ_Ì h Í�ÆcÑ�Û�É h�< Ç_Ä�ÓèÇ:×»Ç ø Î�×�Ê�× Ç hcé ��3 ; � � <Ç_Ä�Ó é�ù 3 ; � � <aÖêä Í�ÆªËiÆ!Ç_ÈiÉ�ÄWÌ²É�Ë h Í�Î�ÈFÙ�Î?ÇCÈFÎ�ÈcÆ ø Ñ�Û?ÇCÎ�Ä�ÆxÓ¼Ç_ÈcÌ²É�Û�Û�ÉIÜãÈ �döJh ÈiÍ�ÉIÜÒÆxË¦ÆxÄ�Æ5ËiÏ�Î�ÆxÈ¦Å5Û�É�ÈyÆh É h Í�Æ h Í�ËyÆ5ÈiÍ�É�Û�ÓWÆxÄ�Æ5ËiÏ_Ð�É_Ì h Í�Æ h ÆxÛ�ÆxÈyÅ5É_ÑÁÆCÔÒÉ�Ä�Û�Ð�ÈiÍ�ÉIÜÒÆxËyÈ»Ì²ËiÉ�× ÜãÍ�Î�ÅâÍêÇCÄWÎ�Ä�Å5ËiÆ!Ç_ÈiÆ5ÓWÇ_×»É_Ê�Ä h É_Ì� Í�Æ5ËiÆ5Ä í É1Õ�Ñ�Í�É h É�Ä�ÈJÎ�È�Ó�Æ h ÆxÅ h ÆxÓ©Ï�Î�Õ_Æ¶Ç h ËyÎ�Ï_Ï�Æ5Ë Öðä Í�Æ5ÈiÆNÇ_ËyÆ<ÈyÍ�ÉIÜ�Æ5ËiÈ5Ô�ÜãÍ�Î�ÅâÍ�Ó�Ê�Æ h É � Ê�Å h Ê�Ç h Î�É_Ä�ÈÒÎ�Äh Í�Æ'ÈyÍ�ÉIÜ�Æ5Ë¶Ó�ÆaÕ�ÆxÛ�É�Ñ�×FÆ5Ä h Ô$ÆxÕ_É�Û�Õ_Æ�Ó�ÆxÆ5ÑàÆ5ËeÎ�Ä h Í�Æ�Ç h ×»É_ÈyÑ�Í�ÆxËyÆ Ö<ä Í�Æ Ú � Ó �¼Ç_Ä�Ó Ú �c� Û ÕCÇ_Û�Ê�Æ5È�É_Ìh Í�ÆxÈyÆcÈyÍ�ÉIÜ�Æ5ËiÈ�Ç_ËiÆ h Í�ÆxËyÆaÌ²É�ËyÆtÛ�Ç_ËyÏ�ÆxË h Í�Ç_Ä h Í�Æ h ÐdÑ�Î�Å!Ç_Û Ú � Ó ��Ç_Ä�Ó Ú �c� Û ÕCÇ_Û�Ê�Æ5ÈwÎ�Ä h Í�Ç h Æ5Ä�ÆxËyÏ_ÐË�Ç_Ä�Ï_Æ Öwä Í�Î�ÈeÓ�ÆaÕ�Î�Ç h Î�É�ÄªÌ²ËiÉ�× h Í�Æ Ú � Ó � ç ÆxÄ�Æ5ËiÏ_ÐªÇ_Ä�Ó Ú �c� Û�ç Î�×»Ñ�ÇCÅ h Ñ�Ç_Ë�Ç_×FÆ h Æ5Ë<ËyÆ5Û�Ç h Î�É�Ä�ÈiÍ�Î�ÑÅ!Ç_Ä�Ä�É h ÙàÆÒÅ5É_×»ÑàÆ5Ä�ÈyÇ h ÆxÓtÙOÐ h Í�ÆJÆ5Ä�Æ5ËyÏCÐ�Ç_Ä�Ó�Î�×FÑ�Ç_Å h Ñ�ÇCË�Ç_×FÆ h Æ5ËbÆxÈ h Î�×»Ç h Î�É�Ä�Ì²Ê�Ä�Å h Î�É�Ä�È Öbö ÈUÇeËyÆxÈyÊ�Û h Ôh Í�ÆFÆ5Ä�ÆxËyÏ_Ð�ÇCÄ�Ó¬Î�×»Ñ�Ç_Å h Ñ�Ç_Ë�Ç_×FÆ h Æ5ËiÈ'ÇCËyÆcÉIÕ�Æ5ËiÆ5È h Î�×»Ç h Æ5Ó�ÇCÄ�Ó h Í�ÆcÙ�Î?ÇCÈ87 � ��9NÇ_Ä�Ó:7 � �;9wÙàÆ5Å5É_×»ÆxÈÄ�Æ5ÏOÇ h Î�Õ_Æ Ö

< Æ5Ç í Ç_Ï�ÆÒÆ ÿ ÆxÅ h ÈðÙÁÆxÅ5É�×FÆ8×»É�ËiÆÒÇCÄ�Ó�×FÉ�ËyÆ8Î�×FÑÁÉ_Ë h ÇCÄ h Ç h Û?ÇCËyÏ�Æ`Æ5Ä�Æ5ËyÏ_Î�Æ5ÈxÔ�ÈyÎ�Ä�Å5Æ h Í�Æ�ÈyÍ�ÉIÜ�Æ5ËðÎ�×¦ÇCÏ�Æ5ÈÇ_Û�ÈiÉ'ÙàÆ5ÅxÉ�×»ÆãÛ�Ç_ËyÏ�ÆxËðÜãÎ h Í»ÆxÄ�Æ5ËiÏ_Ð Ö�ö ÈÒÇ�ËyÆ5ÈiÊ�Û h Ô h Í�Æ Ú � Ó �èÇ_Ä�Ó Ú �c� Û ÕCÇ_Û�Ê�ÆxÈ`Ó�É'Ä�É h ÅâÍ�Ç_Ä�Ï�ÆãÜãÎ h ÍÎ�Ä�ÅxËyÆ!ÇCÈyÎ�Ä�ÏFÆxÄ�Æ5ËiÏ_Ð©Ç_Ä�Ó h Í�ÆNÆ5Ä�ÆxËyÏ_Ð©ÇCÄ�Ó�Î�×»Ñ�Ç_Å h Ñ�Ç_Ë�Ç_×FÆ h Æ5ËiÈ<ÇCËyÆ h ÍAÊ�È�Ê�Ä�Ó�Æ5ËyÆxÈ h Î�×»Ç h ÆxÓ Öä Í�ÆãÙ�Î?Ç_ÈbÅ!Ç_Ä�Ä�É h ÙÁÆÒÅ5É�ËiËyÆ5Å h ÆxÓ3ÔAÈyÎ�Ä�Å5ÆDÎ h Ó�É�ÆxÈUÄ�É h ÈiÍ�ÉIÜ¼Ê�ÑtÜãÍ�ÆxÄ h Í�ÆDËyÆxÅ5É�Ä�È h ËiÊ�Å h Æ5ÓFÆ5Ä�ÆxËyÏ_Ð�ËyÆ5Ï_Î�É�Ä�ÈÇ_ËyÆ�ÅxÉ�Ä�ÈiÎ�Ó�ÆxËyÆ5Óá;²ÈyÆxÆ�4�Ï Ö�8�Ö]9�Ö:8 Å:Ç_Ä�Ó�Ó <aÖ±ü Î�Ä�Å5Æ h Í�ÆxËyÆ©Ç_ËiÆ�ÆxÕ_Æ5Ä h ÈtÜãÎ h Í�Ê�Ä�Ó�Æ5ËyÆxÈ h Î�×»Ç h ÆxÓ�Æ5Ä�ÆxËyÏ_Ð
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old method - Integral Flux (E > 1.5 TeV) [ 10-11 cm-1 s-1]
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b)MC, ds97
eff. collection area
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d) MC, ds97hv06
eff. collection area

θ = 0o

θ = 30o

θ = 45o
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f) MC, scuts96
eff. collection area
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differential rate
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differential rate
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differential rate
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differential rate
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f) MC, scuts96
differential rate
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�J«&�J¢�µ/´�¢=¡�«sµ�� ã%4 
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§s���zÆ£¬«U¡����z�J�o«&Æ�¦�=�z Ä�=��s�J¢¦£¥¤��y�=�&�y s¢¦�o q�o¢¦��£¬�o«:¡/¨¬£¥�?´g�J�o«&�¦��¡/«8���gã%4!ªq�z�?���J�z«Æû�� ýÞþ54;���)ÿ��/û:þ54!¡/«s
û��$ýiþ·Ã4 ���Qÿ��tû:þ·Ã4 ²(øNç8§:¡t�=£¬��«Ä¼p² ·&²w¶ ¯ �=�&�J«Ãª��z�J�o���J�,�

ûsü ýÞþ54iÿ
û:þE4 
 û�� ýiþE4;���Qÿ��tû:þE4�u�Ì� ýÞþ546���)ÿ 
 ã%4�u�Ì� ýiþE4\���Qÿ û�� ýÞþ·Ã4 ���)ÿ

û:þ Ã4 »½¼-²1·&² ë/Ò ¾

�m�������Ñþ54cs�z«s�����J�{¡®ÊÁË �J«s�z¢�µ�´ ªs£¥«Q©W£½²���² ª 2 ��ù�ú,û ü þuýgþÿü æ 2 |�ù�ú,û ¡/«s�þ·Ã4 s�z«s���=�z�g�=�&�
�J�o¢¦¢��J�¦ ���«ss£¬«&µ�¢¦�J�z�o«s�¦��¢�§s�k�=�zÁ�J«s�z¢�µ�´Sªs£¬« ª 2 �Kù¥úhû ü þ&Ãüåæ 2 |Eù�ú,û�²ºn�s�W s¢¦�o ���¢¦�=£¥�o«:¡�¨¥£¥�?´c�J�o«s�V��¡�«[�Ôã�4s£¬��¡c¢=¡/��£¬�l��±s�?���r±i¡��z���o¢��z²Bºn�s��¸:¢��V�!£¬�v�=�&�W ��z¢��z�J«[��¡�µ�� ä Ã4 ��±s�z¤o�z«[�=���£¥�=�S���s���J��¢�¢��z�z���z«s�J¢¦µ�´S£¥«{¡�µo£¥¤��J«�¢��z�J�o«&�¦�=¢¦§s�z���JÃ�J«s�z¢�µ�´gªs£¬«�þ&Ã4 ²eºn�s���¦�J�z�o«sÃ£¬�����s�r q�J¢��z�J«[��¡/µo�ä 4Q��±��z¤o�z«[�=�l��±v�=�s�^ÊÁË��J«&�J¢�µ/´Sªs£¥«�þE4½©&���s£¬�����:¡�¤���ª��z�J«Ã¢��J�z�o«s�V�=¢�§&�z�=�zÃ��£w�=�S���s���J�o¢¦¢��z�z�n�z«s�J¢¦µ�´Ý�

ã%4 
åä Ã4 © ªä 4¯
 L ýiþ·Ã4 � þE4Oÿ
L ýÞþ Ã4 ÿ © L ýÞþ54bÿ

L ýÞþ Ã4 � þ54iÿg
 L ýÞþ54bÿ
L ýiþ Ã4 ÿ »½¼-²1·&² ëo¼ ¾

L ýÞþ&Ã4 � þ54bÿKJ £¬�W���s��«8§s��ªq�J¢���±��z¤o�z«[�=�c£¥«�ªs£¬«Ãþ·Ã4 ©:¢��z�J�o«s�V�=¢¦§s�z���JU��£w�=�{�=�&�^�z�o¢�¢¦�J�k�m�z«s�J¢¦µ�´
L ýiþ·Ã4 ÿKJ £¬�W���s��«8§s��ªq�J¢���±��z¤o�z«[�=�c£¥«�ªs£¬«Ãþ·Ã4
L ýÞþ54bÿKJ £¬�W���s��«8§s��ªq�J¢���±��z¤o�z«[�=�c£¥«�ªs£¬«Ãþ54

ºn�s�m s¡�¢=¡����z���J¢¦� ä 4½© ä Ã4 ¡�«&±ã%4q��¨¥£¬µo�[�=¨w´�s�z ��z«sg��«����s�����:¡� q�l��±����s���J«s�z¢�µ�´��¦ ��z�z��¢�§s� »b±b��¢(¢ 
 æ 2 y¡�«s ¢ 
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 æ 2Rê ²ºn�&�m«s�LÂp���V�=�J �£¬«�s�J¢¦£¥¤p£¬«&µ����s���J«s�z¢�µ�´��¦ ��z�z��¢�§s�Ì£¥�N���s�l��¡�¨¥�J§s¨¬¡/�=£¥�o«���±��=�s������¡�«��J«s�z¢�µ�´�¤/¡�¨¥§s�J�
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 � � ©�þ ��� ��¢�¡Ã q�����z¢y¨¬¡�� ���ps£w¸:�JÑª[´Ð¡{�J§&����ì
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 :¡�¢�¡����z�=�z¢��n£¥�lªq�J¨¥��� ¶�� ¤6¤ ²

³ �¦�J¢¦£¬�J�v��±&��£¥��§s¨Z¡t�=£¬��«s�Q�:¡�¤o��ªq�J�J«y��¡�¢¦¢�£¥�J^�o§&��£¬«��o¢¦s�J¢v�=�n�=�z�¦���=�s£¥�v���k�=�s�pS»b���z��¸:µ&²!¼-²1·&²w¶�·�¡�«s
��¡/ªQ²e¼-²1·&² ¯ ¾ ²¥'B£¥¢��¦�J©o¡cs¡/��¡c��¡��� s¨¬����±�ÊÁË"!:¿?¢�¡�´^�k¤o�J«[���N��¡��!§&���J����rµo�z«s�J¢�¡/�=�W¢�¡�«ss����¨w´��J�o�� ���§s«s��§&ªs�=¡��� s¨¥�J�����&£¬��� ±b�o¨¥¨¬���Í¡�« �J«s�z¢�µ�´ �� q�J�k�=¢¦§s� ��£w�=� �¦ ��z�z��¢=¡�¨m£¬«ss�LÂè¢ »b ������J¢S¨¬¡�� �� q�J�z��¢�§s� ¾
�o¢��¦ ��z�z��¢=¡�¨W£¥«ss�LÂ ¢ ¡�«&��J§&����ì �z«s�J¢¦µ�´�þ � »b���Æ�J¡�¨¬¨¥�J°�z§&�=��ì �� q�J�z��¢�§s� ¾ ¤�# ²Ðºn�s�{�¦ ��z�z�=¢¦§s� ��¡��
�=�&�J«Æ�J�V�=£¥�g¡/���JÁ±b�o¢m��¡����Ñ�¦§sªs�=¡/�� s¨¥�H£¥«Á�=�s��¡/ª���¤o�H���z«8��£¬�o«&�JÁ��¡�´�²�ºn�s�����J¡�«Ñ¡�«s%$mÊ �Ä��±e���s�
£¬«&s£¥¤p£¬&§:¡�¨q�� q�J�z��¢�§s�  :¡�¢�¡����k�=�z¢��5¢�©á� � ¡�«&Q©s£¥±v§&���J)©s�=�s���z§&�=��ìÄ�J«s�z¢�µ�´Sþ � ���J¢¦�����s�J«{�J¡�¨¬�z§s¨Z¡t�=�J)²':¢��o� �=�s��¢¦�J��§&¨¥�=�z©: s¢��z���z«8���JÁ£¥«S��¡�ª)²�¼p² ·&² ¯ ���k¤o�J¢�¡�¨v�J�o«&�J¨¬§&��£¬��«s�n��¡�«Ãªq�^&¢=¡���«	�

♦ �z§&�=��ìÑ�¦ ��z�z��¢=¡%�
& '�£¥����£¬«sµ�¡� q�����J¢�¨Z¡��$³c«s��¡/� Ç �=���=�s���¦£¬��§s¨¬¡/�=�z��J§&����ì��� q�J�k�=¢=¡�´p£¬�J¨¥s�J�¡�«�§s«:¡��z�J�z &��¡�ª&¨¬�¼�n£¥«����o�¦����¡/���J��±b�o¢��¦�g¡/¨¬¨ Ç �z«s£¥���{¡�«sµ�¨¬�J�z²eèc§s�l�=�H���s�c¢¦�Js§&�J�J{�z«s�J¢¦µ�´�¢=¡�«&µo�r¡/��¨Z¡/¢�µo�z¢
Ç �J«s£w�=�U¡�«sµo¨¥�J�z©s«s��s£¬�V�=£¬«&�z�=£¥�o«{£¬�n q�o�¦��£¬ª&¨¬��²

& ':�o¢��¦�g¡/¨¬¨ Ç �J«s£w�=� ¡�«sµo¨¥�J�z©����s����£¬�H§s¨Z¡/���J��z§&�=��ì �¦ ��z�z��¢=¡Ð¡�¢����J��¢�¢��z�z��¨¥´�¢¦�J�J��«s�¦��¢�§s�k�=�J
ª[´Æ���s���J§&����ì�³c«&�=¡/� Ç ²�ºn�s��s�z¢�£¥¤��JÐ�� q�J�k�=¢=¡/¨e£¬«ss�LÂÐ¡��r���J¨¥¨N¡��r�=�s���z§&�=��ì°�J«s�z¢�µ�´Ñ¡/¢��
�z�o«s�¦£¬�¦���J«[����£¥�=�°���s��£¬«s£w�=£¬¡�¨N«p§&��ª��z¢��z²�³W��¨¬¡�¢�µ��J¢ Ç �J«s£w�=� ¡�«sµo¨¥�J�z©N���s�{�J��¤��J¢��z$�z«s�J¢¦µ�´
¢�¡�«sµo�^¡�«&áU/�o¢W���s�yÊÁË �V��¡/��£¬�¦��£¬�z��¡�¢��^¡�µ[¡/£¬«S�=�p������¡�¨¬¨q�=��µo£w¤o���J¨¥��¡�¢n¢¦�J�¦§s¨¥���J²

& Ë�§-�=��ìg�� q�J�z��¢=¡�¡�¢¦�W�o«s¨w´'�¦§s�¦��£¥¸:�z����s�J«��=�&��¸s�B´p£¥�J¨¬&�!¡�«��z¢�¢���¢�±b�o¢��=�s�W�z§&�=�/ìS :¡�¢�¡����z�=�z¢
þ � ���:¡/��£¥�n�J�o«s�¦£¬s�z¢=¡�ª&¨¥´S�¦�g¡/¨¬¨¬�z¢��=�s¡�«Ãþ � ²

♦  q�����z¢l¨¬¡�� �¦ ��z�z�=¢�¡%�
& ºn�&��&£¥ì��J¢��z«[���� q�J�k�=¢=¡/¨!£¬«s&£¬�J�z�r¡�¢¦�H���J¨¬¨B¢��J�z�o«s�V�=¢�§&�z�=�z�ª[´U�=�s�� q�����z¢�¨Z¡�� ¸s��²^èc§&���=�
���s������¡�¨¬¨:ÊÁË �V��¡/��£¬�¦��£¬�z�N¡/�N¨Z¡�¢¦µo�J¢ Ç �J«&£¥�=��¡�«sµ�¨¬�J�z©o�=�s�n¸s�� :¡/¢=¡����z���J¢��e�s¡�¤��m¨¬¡�¢�µ��J¢!�z¢�¢���¢��
���s�J¢¦��²

& ³m s s¨w´-£¥«sµ�¡��J§-�=��ìU¸s�W�=�����s�� q�����J¢n¨¬¡�� �¦ ��z�z��¢�§s� ¡�¨¬�¦��µo£¥¤��J�W�z�o«s��£¥�¦���J«[�l¢��J�¦§s¨¥���J²�ÊU���¦�
�/±B�=�&�ys�z¢�£w¤o�JU�� q�J�k�=¢=¡/¨�£¥«ss£¥�J�J�l¡�µ�¢��J����£w�=�s£¥«����s�J£¥¢��J¢�¢¦�o¢n��£¥�������s�^��£¬�H§s¨Z¡/���J��� q�J�k�=¢�¡�¨
£¥«ss�LÂ)²Bºn�s�n�J§&����ìS�z«s�J¢¦µ�´��¦�s�����e¨Z¡�¢¦µo��À:§&�z�=§s¡/�=£¥�o«s�e¡�«&�§&«s�J�z¢¦��¡/£¬«[�=£¥�J�J²b':�o¢!¡gy z Ç �J«s£w�=�
¡/«sµo¨¬�/©-�k¤o�z«S�=�s�m��£¥«s£¬��§&� �J§&����ìÃ�J«s�z¢�µ�´gþ Q�4)(� 
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a) MC, cutoff

differential spectrum
 θ = 0o

dF / dE = f0 * (E/TeV) -α * e -E / E0

χ2 = 6.2
α = 1.99 ± 0.18
E0 = (5.48 ± 1.17) TeV
f0 = (17.68 ± 1.66) 10-11 cm-2 s-1 TeV-1
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b) MC, power law
differential spectrum

 θ = 0o

dF / dE = f0 * (E/TeV) -α

χ2 = 5.2
α = 2.52 ± 0.06
f0 = (14.97 ± 1.17) 10-11 cm-2 s-1 TeV-1
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♦ ºª©s�¡«�¡�����ÊÁË :¡/�=¡¬«=¡/�� s¨¥�®�¡�«r§`«��JÆ±°¯o¢�±�©i²;³�¡�¨´³J§s¨¬¡�±=£´¯o«µ¯�±�±�©i²;²J«i²z¢�µ�´¶²c«Y±=£¸·�¡�±�£¸¯o«�±b§s«i³L¿±=£´¯o«i«J©8±�©`²*³�¡�¨´³J§s¨¬¡�±=£´¯o«¹¯�±M±�©`²&ã%4¥¿h¤/¡�¨¥§i²c«�¡�«s¬±�©i²cµ�²J«i²z¢=¡�±�£¸¯o«�¯/±I±�©i² «�§sªi«�¡�·� s¨¸²º«J²eºª©i²r¢»²c«¦§s¨´±�«·�£¥µ�©u±�±�©i²J¢»²z±°¯o¢»²nª�²ª«»¯�·¼²K-©:¡�±O±�¯W¯½¯� `±=£´·�£´«»±=£´³�²vºª©s£´«O«�²º²c·¢«@±�¯�ª�²�¡/¨¸«�¯c¢�²zÀi²c³º±�²J�ª8´;±�©i²ª«»·g¡/¨¬¨¼ � ¿h¤/¡�¨¬§`²c«'¯�±B«i²�¡/¢�¨¥´S¡�¨¬¨q¸i±�«z²
♦

Å «%«�¯�·¢²�³�¡�«»²c«®¯�±¾³J§`±�¯�ì°¸i±�«�¡�±�¨Z¡/¢�µ�² Ç ²J«s£1±�©Ð¡�«sµ�¨¸²c«*±�©i²¹«� G²c³K±=¢�§`·¿³�¡�¨´³J§s¨¬¡�±=£´¯o«Á¢»¯o§`±=£¥«i²�s£¥
«i¯�±-³º¯o«[¤�²J¢¦µ�²�²�ºª©i²c«»²®¾²J¢»²y«`¯�±ª±�¡�É�²J«U£¬«u±�¯�¡�³º³c¯o§&«8±À©i²z¢�²�²
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a) Crab, 1995-96
differential spectrum

7o< θ < 38o

7o< θ < 21o

21o< θ < 38o

dF/dE = f0 (E/TeV)-α

χ2 = 0.6
α = 2.8 ± 0.34
f0 = (5.2 ± 2.8) 10-11 cm-2s-1TeV-1
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b) Crab, 1995-96
differential spectrum

7o< θ < 38o

7o< θ < 21o

21o< θ < 38o

dF/dE = f0 (E/TeV)-α

χ2 = 0.6
α = 2.72 ± 0.27
f0 = (4.6 ± 1.9) 10-11 cm-2s-1TeV-1
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a) Mkn 501, 1997
differential spectrum

11o< θ < 21o

= nomoon
= nomoon, hv06
= moon, hv00
= moon, hv06
= moon, hv10

dF/dE = f0 (E/TeV)-α

χ2 
red

 = 1.5
α = 2.83 ± 0.05
f0 = (15.2 ± 1.2) 10-11 cm-2s-1TeV-1
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b) Mkn 501, 1997
differential spectrum

21o< θ < 38o

= nomoon
= nomoon, hv06
= moon, hv00
= moon, hv06
= moon, hv10

dF/dE = f0 (E/TeV)-α

χ2 
red

 = 0.9
α = 3.15 ± 0.11
f0 = (19.6 ± 3.9) 10-11 cm-2s-1TeV-1
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c) Mkn 501, 1997
differential spectrum

11o< θ < 21o

= nomoon
= nomoon, hv06
= moon, hv00
= moon, hv06
= moon, hv10

dF/dE = f0 (E/TeV)-α exp (-E/E0)

χ2 
red

 = 1
α = 2.11 ± 0.21
E0 = (7.18 ± 2.26) TeV
f0 = (11.2 ± 1.4) 10-11 cm-2s-1TeV-1
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d) Mkn 501, 1997
differential spectrum

21o< θ < 38o

= nomoon
= nomoon, hv06
= moon, hv00
= moon, hv06
= moon, hv10

dF/dE = f0 (E/TeV)-α exp (-E/E0)

χ2 
red

 = 0.4
α = 1.2 ± 0.6
E0 = (3.6 ± 1.21) TeV
f0 = (4.7 ± 2.4) 10-11 cm-2s-1TeV-1
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a) Mkn 501, 1997
differential spectrum

11o< θ < 38o

dF/dE = f0 (E/TeV)-α

χ2 
red

 = 5.9
α = 2.95 ± 0.05
f0 = (15.9 ± 1.1) 10-11 cm-2s-1TeV-1
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b) Mkn 501, 1997
differential spectrum

11o< θ < 38o

dF/dE = f0 (E/TeV)-α exp (-E/E0)

χ2 
red

 = 0.5
α = 2.03 ± 0.19
E0 = (6.12 ± 1.31) TeV
f0 = (10.1 ± 1.2) 10-11 cm-2s-1TeV-1
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a) Mkn 501, 1997
differential spectrum

11o< θ < 38o

dF/dE = f0 (E/TeV)-α

χ2 
red

 = 5
α = 3.16 ± 0.07
f0 = (24.6 ± 2.9) 10-11 cm-2s-1TeV-1
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b) Mkn 501, 1997
differential spectrum

11o< θ < 38o

dF/dE = f0 (E/TeV)-α exp (-E/E0)

χ2 
red

 = 0.6
α = 1.91 ± 0.33
E0 = (5.47 ± 1.55) TeV
f0 = (9.7 ± 2.6) 10-11 cm-2s-1TeV-1
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c�d�c�e ]�lgfPh dji � ÷ ��� ¯ � � Á Õ _Pc�dPk�l�c�m-l<nPc.o�kVe<e<c[m<pqk	d«_ h d ]®h\r ige�s�l h k$�te<k	uvl�s f b0pqb}rmbÚ{ªt h l-w�sVmKo[k	dPm h _Pc�exc`_só�ysm��c.n h^] nzc[dPc�e ]ml mxp{c[o[l�e r u bùv nPc.n h^] nPc�m�l=k f m<c[ex|Vc`_}c�dPc[e ]ml w�sVm-l<nPc�d7_Pc x dPc`_~sVm-l<nPc.uNsui h u r uc�d�c�e ]�l �"EOw h l<nJ�Bc�mxmZl�n\sVdî�¤ n o[k	e<exc�m<pqk	d«_ h d ] l�k å Ã t �ysm�Vc�n h}] nJc�dPc[e ]ml m<pqc�o[l<e�s bVd d�sm_q_ h l h k	djis�e<c*s�m<k	d\s f �Bc »RÛ+ü � çz÷�ã w-s�mó_Pc[uNsVdq_Pc`_ n o�kVe<e<c[m<pqk	d«_ h d ] l�k	�NÃ tGbHÙ kVl<cViHl<n\s�lOl�n�c.��Ð�m�l�s�l h m�l h o[mh d�l�nPc2� ü � � ÷ � ÜìÝ�Þ f�h d�w�sVmZs f k r lZsX�ysVoGl�k	e � �~mxuNs��B�Bc[eOo�k	ubp\sVexc`__l<k�l�nPcRe<c�sV�;_\sQl�s~m<sVubpP�Bc bv nPcbc�exe<k	e�k	d�l�nPc � � ÷ � ÜìÝ�Þ ��Ð h\r i�|�sV� r c h m.l�nPc[e<ck�tkVe<cb�'sVe ] c�e.o[k	uRpPsVe<ck_�l<k~exc*sV�0_\s�l�s~s�d«_�l<nPcpPexk f s fPh � h l l �tkVeÌ�ysm�Vc�n h^] nzc�dPc[e ]ml mxp{c[o[l�e<s h mKk�|	c�exc�m�l h uRs�l<c`_ bv nPcZuRsÅi h u r u�c[dPc�e ]ml w h l�n�sgm h}] d h x o*sVd$l ò¬�e�s l c[u h m<m h k	d�w�sVm(_Pc[e h |Vc`_�sVm4� Eaü � åz÷ ê ÜìÝ�Þ n p r e<cpqk�wXc�e=�Bs�w t s�d«_¶� Eùü � � ÷èã Ü\Ý×Þ n p{k�wXc�eY�'s*w+w h l�n�o r l�k Ó s�l"ê ÷ � ÜìÝ�Þ tGb
ÝÛÞ�� ���«ðmê�èªéjëcåfá)�qì¤ð�á5ì å½ä,êÜñ0è�ê�ðmêmì,æªê~���F���E�qì2�5áãâcä0å
� nPczuRs h d_�	k$sV�XkV�YuRk]k	d�k f m<c�e�|�s�l h k	dPm}� h�� c � l�nPczk f m<c�e�|�s�l h k	d h d�l<nPczpPe<c[m<c[dPo�c}kV�YuRk]k	dP� h �	n$l�� h ml�k h dPo�exc*sVmxcgl�nPcz� r l���o[�]o[�BczkV�asVdJ�aÐ � �5  dJo*sVmxczk f mxc�ex|�s�l h k	d�m¡sVe<cgpqc�e��tk	e<ubc�� r d�l h � ã �¤¢ubk]k	dh ��� r u h dPs�l h k	dji�l�nPc=� r l��¡o[�]o���cakV��sVdb�aÐ � ��s�l��� � �Bs�l h l r ��c��2o*s�d f c h dPo[e<c*s�m<c��b�te<k	u � ã ¤ r p¡l�k å ï¤Ô Ö ÕÅ× � �K��|�sVd$l�sV�	c[mak��2ubk�kVdzk f m<c[ex|�s�l h k	dPmYsVexc��

♦
� nPc¡pqk	m<m hBfPh � h l��zl�k�sVo[o r u r �'s�l<cZsz�'sVex�	c�eFsVubk r d$l.kV�X�\s�l�sN�te<k	u�szm<k r exo�cZo�sVdP� h �\s�l�c�ijw=n h o�nu h �	n$lKexc�m r ��l h d�l<nPcO�Pc[l<c�oGl h kVd~kV�£l�n�c�k f]¤ c�oGl �

♦ �¥ubk	e<cLo[k	ubpP�BcGl�cLl h ubcLo�k�|	c[e�sV�Vc�kV�£|�sVe h s f ��cLk f]¤ c[o[l�m[i:� hB¦ c.� §$Ù �
� nPc�§\e<m�lLpqk h d$l h mYdPkVlFsbo[k	ubp{c[�B� h dP�¡sVex� r ubc�d$la�tkVeaubk�kVd}k f m<c[ex|�s�l h k	dPm[i{m h dPo[c h lFo�sVd f c�o[k	ubp{c[d�¨m�sQl�c�� f ��c?©�l<c�dP� h dP��l�nPc}�\sVe ¦ d h �	n$lbk f mxc�ex|�s�l h k	d�mb�tk	eZl<nPc�k f�¤ c�o[lRkV� h d$l�c�exc�m�lª�tnPk�w�cG|	c�e[iYs�lRl<nPccG©�pqc�dPmxc¡kV�`k f m<c[ex|�s�l h k	dPm.k��Xk�l�nPc[eLk f]¤ c[o[l�m�� ��  d�l<nPcZo*s�m<cZkV�@|�sVe h s f ��c7m<k r e<o[c�m�i«nPk�wXc[|Vc�e�iEl<nPcZ�\sVe ¦d h �	n$lR�Ps�l�s�o*sVd�dPkVl f c r mxc��¬l<k�m rPf m�l h l r l�c�l�n�c~ubk�kVd��Ps�l�s�sVdP��l�nPc�ubk�k	dJk f m<c�e�|�s�l h k	dPmRsVe<c�kV��	exc*s�l h ubpqk	exl�sVdPo�cXl�nPc[d � � nPc=�	e<c�s�l�c[mxlXk f m�l�sVo[�Bc h dbpqc�ex�tkVe<u h dP�Lubk]k	d¡k f m<c[ex|�s�l h k	dPm h m5� h |Vc�d f �Zl<nPcÙRô Ê�dPk h mxcVi]w=n h o�n�o*s�d h dPo[e<c*s�m<c f � r p�l<kZs7�ysVoGl�k	eÌÎß��7�´����� r e h d��7� r �B�qubk�k	d ÔûÖ Õ2× o[k	uRpPsVe<c[�gl�kdPk�¨�uRk]k	dzo[k	dP� h l h kVdPm �  d&l<nPc_p\s�mxl*i.l�wXksVpPpPexk$sVo�nPc[m~l<k�p{c[ex�tk	exu uRk]k	d+k f m<c[ex|�s�l h k	dPm}n\s*|	c f c[c�dWm r o�o[c�m<m�� r �B�I�+l<c�m�l�c��
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Ô ® Õ�° i ® Ö$±Å× � £ k�wXc[|Vc�e�i f kVl<ngubc[l�n�k��Pm`e<c Í�rPh excFn\sVex��w�sVe<cauRk]� h §Po*s�l h k	dPmY�tm<k	�BsVe f � h dP�Hò`² � m Ô ® ÕV°u× k	e³Y´ m<c�d�m h l h |VcY§\�Il�c[e<m Ô ® Ö$±Å× �`s�dP�Ns�e<cKl�nPc[e<cG�tk	e<c=l h uRcKo[k	dPm r u h dP�g�µw=nPc�dRmxw h l�o�n h dP���texk	u¶dPkQ¨�ubk�k	dZl<kuRk]k	dªk f mxc�e�|VsQl h kVdPm��Fs�dP��c?©�p{c[dPm h |	c � � n�c�e<cG�tk	e<c�i£sVdPkVl<nPc�eOsVp�pPe<k$s�o�n�w�sVm h d$|Vc�mxl h �$sQl�c��ªw h l�nJÐ � ®h d ® ±	±	· �ym<c[c Ô¸± ® × �tk	eK�PcGl�s h �Bm�� � É r c.l<k¡l<nPc.�Bk�w+�$s h dgk	pqc�e�sQl h kVdzkV�Hl<nPc³ò`² � m��tm<c�cOmxc�o � ° � ® � h l-w-s�mp{k	mxm h�f �Bc7l<k�o�k	ubp{c[dPm�sQl�c�l�n�c h dPo�exc*sVmxc�� ÙRô ÊCdPk h m<cZ� r e h dP�zuRk]k	dªk f m<c�e�|�s�l h k	dPmLw h l<n�sguRk]�Pc�e<s�l�ce<c�� r o[l h k	d�k��-l�nPcHò`² �¼£Y´ m<c[lxl h dP� � É c�pqc�dP� h dP��kVd�l�n�c ÙRô Ê¹dPk h m<cVi£l�nPcHò`² � m�wXc�excNk	pqc�e<s�l�c[�s�l¡dPk	u h d\s�� £=´ �»º å ��¤¼uRk]k	d h ��� r u h dPs�l h k	d:�Giìê�¤ £Y´ e<c[� r oGl h kVd&��º ï���¤ h �B� r u h d\s�l h k	d:�?i � ��¤£Y´ e<c[� r o[l h k	d½�»º ç ��¤ h �B� r u h d\s�l h k	d:�?i � ��¤ £Y´ exc�� r oGl h k	d���º ç �¤ h �B� r u h d\s�l h k	d\�=s�dP� � ê�¤ £=´
e<c�� r o[l h k	dW�»º ç ï�¤ h �B� r u h d\s�l h k	d\� � � n�c £Y´ m<cGl<l h dP��kV�Ll<nPc�ò`² � mRw�sVmRe<c�� r o�c[�½w=nPc�d�c[|	c[eNl�n�cs�|Vc�e<sV�	c§ò`² � o r exe<c�d$lOexc*sVo�nPc[� � åY¾j¿OÀ � � nPc h d�o�e<c�sVm<c h d�l<nPcZc�dPc[e<�V�}l�n�e<c�mxnPk	���ªkV�@l�nPc7l<c���c�m<o[k	pqcw-sVmYºÒ�N��¤¹�tk	e�ubk	mxl�kV�El�n�cL�\s�l�sz�ymxc�cFl�s fj� ¯ � ® � ® �XsVd��Nw-s�m=s f k r lKs��ys�o[l�kVe�kV�ì���tkVeXl�n�cL�\s�l�s�w h l<n� ê�¤Áexc�� r o�c�� £Y´ � � nPc�uRs h d�sV��|�sVd$l�sV�Vc�m=kV�£l�n h m-l�c�o�n�d h^Í�r c�sVe<cN�

♦   l h m=p{kVm<m h�f �BcLl<kRsV�\sVp�l=l<nPcO�Pc[l<c�o[l<k	e=l�k¡l�nPc h dP� h | h � r sV� Ù9ô ÊÂd�k h mxc�o[k	dP� h l h k	dPm � � nPc�c�dPc[e<�V�l�nPexc�mxnPk	�B��mXs�e<c=k	dP�I�ZuRk]�Pc[e�s�l<c�����s Ó c�o[l<c�� f � £Y´ e<c[� r o[l h k	d��ymxc�c=l�s f�� ¯ � ® � ® sVd��R§\� �AÃ�� ° � ®V® � �
♦

Ù kbsV�P� h l h k	d\sV�qo�kVmxl<mY�tk	eKnPsVe<��w�sVexc�ubk]� h §\o�s�l h k	dPmXc�ubc�e<�Vc � £ k�wXc[|Vc�e�i:l�n�cLò`² � m=m<nPk�wCmxk	ubch dPo[e<c�sVm<c[�}�ys�l h � r c.� r c.l�kZl�n�c h dPo�exc*sVmxc��}o r exe<c[d�l<m �
♦
� nPc�m�l�sVd��\sVe<�½sVd\s����]m h mbubc[l<nPk]�PmNs�e<c}mxl h �B�Ks�pPpP� h o*s f �Bc � � dP����mx� h �	n$lRubk]� h §\o�s�l h k	dPm�l<k�l<nPcl�s h �Bo r lKpPexk�o[c�� r exc.w�c[e<c�dPc�o[c�m<m<sVex�_�tm<c�c�m<c[o �XÃ�� ® � Ö � �

♦   dRl<nPcFo�sVm<cakV�Eubk�kVdbk f m<c[ex|�s�l h k	dPm`w h l�nNºÒï���¤¹ubk]k	d h �B� r u h d\s�l h k	dg� h»� c � £Y´4��� sVdP� £Y´ �	¯ �Giw=n h o�nªuRs ¦ c r pJÎ�ï���¤ÄkV�@l�nPc7k�|Vc�e<sV�B�HuRk]k	d�k f m<c[ex|�s�l h k	dª�\s�l�s�i{l<nPc�k f l�s h dPc��ªmxc�dPm h l h | h l h c�msVe<c¡o[k	uRpPsVe�s f �BcZk	e�k	dP�I��m<� h �	n$l<����wXk	exm<cNo[k	ubp\sVe<c[��l<k~d�k�¨�ubk�kVd�k f m<c[ex|�s�l h k	dPm.w h l<n�m h u h �BsVe£Y´ m<cGl<l h dP�~�tl�s fj� ¯ � ® � ® � �
♦
� nPc £Y´ e<c[� r oGl h kVd~o�sVd f cO�PkVdPc.|	c�e�� Í�rPh o ¦ �����tw h l<n h dzmxc�o[k	dP�Pm�� �

Ù kVl<cgl�n\s�lZl<n h m7uRcGl�nPk]� h m�dPk�lbsVpPpP� h o*s f �Bcb�tk	e+ò`² � mRk	pqc�e<s�l�c[��s�lZn h �	n��$s h dji h»� c � w h l�nPk r l�l�n�csV�P� h l h kVd\sV�jpPexcG¨�sVuRp�� h §Pc�e<m �-  d~l<n\s�lao*sVmxc�l<nPc £=´ n\s�mal�k f c��Pe<sVmxl h o*s��B���Ne<c[� r o�c[� h d}k	e<��c�e=l�kNo[k	pqcw h l�n~l�nPc h dPo[e<c*s�m<c�� ÙRô ÊWdPk h m<c � �amLsNexc�m r ��l�iql<nPc+ò`² � m.sVe<c�k	pqc�e�sQl�c�� h d~l<nPc7d�k	d�¨�� h dPc�sVe=�Pk	uRs h dsVdP��l�nPcOe<c[m r �Il h dP�Zmxl<e<k	dP�bm h �	d\sV�{Å r o[l r s�l h k	dPmKmxp{k h ��l<nPc h uRsV�	c.sVdPsV���]m h m �� n�cR§\exmxl h uRpqk	e�l�sVd$lOe<c[m r �Il7o[k	dPo[c�e<d h dP�}l�nPcHÐ � ® ubk�k	d�k f mxc�e�|VsQl h kVdPm�w�sVm7sV�Bexc*sV����m<nPk�w=d h d§\� � ¯ � ® � Õ �}  l�pPexk�|	c���l<nPcNpqk	mxm hBf�h � h l���l�k�k f m<c[ex|VczsVdP����c[l�c[o[l�ò\¨�e�s*��m<k r exo�c[m�w h l�n�l�nPcRpPe<c[m<c[d�l<c��uRk]k	d�¨�k f m<c[ex|�s�l h k	dbl�c�o�n�d h^Í�r c � � n�cLdPcG©]l=m�l�c�p h dNl�nPca|	c�e h §\o�s�l h k	dgkV�«l<n h m`l�c�o�n�d h^Í�r c h m�l�k�o[k	ubp\sVe<cl�nPcY�Pc�e h |Vc��gubk�kVdNsVd��NdPk�¨�uRk]k	dZÅ r ©b|�sV� r c�m � � nPc ® ±	±$· ² ¦ d Ã � ® �\s�l�s�w h l<n h l�m`mxl<e<k	dP��|�sVe h s�l h k	dPmsVdP�bn h �	n�ò\¨�e<s*��e�sQl�c h mA�ys h e<�I��wXc����\m rPh l�c��¡l�kOo�nPc[o ¦ l�nPc=�Pc[e h |Vc��¡Å r ©¡|�sV� r c�m5k�|	c[e�sO�'s�e<�	c�Å r ©be�sVd��	c ��Æo�kVuRp\s�e h mxk	d_k��-l�nPcg² ¦ d Ã � ® Å r ©�|Vs�� r c[m�sVm��Pc�e h |	c[���te<k	u¼ubk]k	d�sVd���dPk�¨�uRk]k	d�k f m<c[ex|�s�l h k	dPml�s ¦ c�dz� r e h dP�Ol�n�cFm�s�uRcad h �	n$l h mXm<nPk�w=d h dR§\� � ¯ � Õ � ® �5ÇFr cFl<k�l<nPcFm�l�e<kVdP��|�sVe h s fPh � h l���kV�jl<nPcYm<k r exo�c�ih dP� h | h � r s��X�\sQl�s�pqk h d$l<m�n\s*|	c}s�m<kVuRcGw=n\s�lZ�BsVe<�	c[e7�PcG| h s�l h k	d_�texk	uÈs�k	dPcG¨»l�k�¨�k	dPcgo[k	e<exc�mxp{k	d��Pc�dPo[c�y�Pc[p{c[dP� h d���k	d�l<nPcNp�n\sVm<cNkV�-l�n�cNubk�k	d�i£l<nPcNubk�kVd�k f m<c�e�|�s�l h k	dPmOw�c[e<cgpqc�e��tk	e<ubc���c h l<nPc�e f cG�tk	e<ck	e¡s��µl�c[e7l�n�czdPk�¨�ubk]k	d�k f mxc�e�|VsQl h kVdPm�� � � n h m h mZsV��m<kªe<cGÅ\c�oGl�c[� f ��l<nPcz�ysVo[l�i@l<n\s�l�l<nPczo�kVe<e<c[�'s�l h k	do�k]cköbo h c�d$l.��� ÷èã �X½ù� ÷ � ã � h m å Ã�s�w�s*�¡�te<k	u r d h l�� � Ð�k	dPm h �Pc�e h dP�Ol�n�caubc*sVd¡Å r ©{i]nPk�w�cG|	c[e�i�l<n h m`c Ó c�oGlm<nPk r �B���BcG|	c��«k r lYsVdP��l�n h m h m=sV��m<kZm<n�k�w=d f �zl�nPcOe<c[m r �IlK�te<k	uÆsbm�l�e<s h �	n$l=� h dPcF§�lB�©�ÉµÊ � �Q8Q�Ë� � Á�Â'Â{Ì[ÍÍÁËÛ�Î Á�Â ü�
�� ÷�å � ½¾� ÷ � ï� ± 
�� ÷èçã ½¾� ÷ �ê�� ¯ ©{ÉtÊ � Ë�Q Á �Q,Q»Ë� � Á�Â'Â{Ì�ÍõÁËÛ�Î×Á�Â ÷ � ¯ � Õ � ® �
Ï:ÐjÑQÒÔÓ«Õ�Ö�×»×�ØxÙ[Ú«ÛjÜGÓjÖ�ÓyØ<Ý.ÜGÓ«Ü-ÞÔÒTß-ÒTÚxàEá«â�Û�Ø�ã[Ø�×<ä�ÜGÕxÕ)âG×�Ý�ÒÔÙ�åXÚ�âKÚ»Ñ�Ø`Ý�Ü?Ú»ÜKÓ�Ñ�Ø�Ø�Ú»ÓjÚ»Ñ�Ø@æqçOÐ�Ó£Õ�âGÖ�Þ�ÝLèVØ@âGéVØ�×�Ü�Ú»ØxÝaÖ�éÚ»âYêGë{ì�í@à
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Integral no-moon-Flux(E > 1.5 TeV) [ 10-11 cm-1 s-1]
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ý k�l�cVi�l�n\s�l�l�nPcJe<c[m r �Il�m��texk	u s�m h u h �'s�e�sVdPsV���]m h m�pPexc�m<c[d$l�c�� h d	� ± ® i�§\� Ã�
 m<n�k�wXc�� m<kVuRcGw=n\s�l�'s�e<�	c[e5�Pc[| h sQl h kVdPmA�te<k	u�l�nPc��yubc*s�d:�Ak	dPcG¨»l�k�¨�k	dPc-Å r ©bo�k	exe<c�mxp{kVdP�Pc�d�o�cZ��©�ÉµÊ� �Q8Q�Ë���� � þ ���7½ä� þ � ç�� ±� � þ�ã �"½ä� þ �� � ¯ ©�ÉµÊ� ËBQ Á \Q8Q»Ë i�w h l<n¿©�ÉµÊ� �Q8Q�Ë sVdP�÷©�ÉµÊ� ËBQ Á �Q8Q�Ë h d r d h l<mLkV� � �ËÁ�Â'Â Ì�Í ÁËÛ Î Á�Â<� � � n h mc[ù{c�oGl h mXsQl<l�e hBfPr l�c��bl�kOl�nPcauRk]� h §\c��¡l�s h �Bo r l@pPe<k]o�c[� r excZ�ymxc�o �`Ã�� ® ��� �2w=n h o�nNw�sVm�dPk�l-sVp�pP� h c�� h d�� ± ® 
sVdP�}e<c[m r �Il�m h dzmxk	ubc[w=n\s�lY� h ù�c[e<c[d�l=Å r ©�c�m�l h uRs�l<c�m �
�FdPk�l�nPc[e5o�k	dPm h m�l�c�d�o[�7l<c�m�l@kV�\l�nPc�uRk]k	d�k f m<c�e�|�s�l h k	d7l�c[o�nPd h��]r cKo*sVd f c-uNs��Pc f ��o[k	ubp\sVe h dP�al<nPcc�d�c�e<���gm<pqc�oGl�e<s � �Fm f c[�tk	excVi�l<nPcL|�sVe h s fPh � h l���kV�2² ¦ d Ã � ® h m�dPkVl=s�pPexk f ��c�u}i�m h dPo[cOsV�B�q�\s�l�s�m�sVubpP�Bc[mo�k�|Vc�e�s��BsVe<�Vc}l h ubc~e<sVdP�	c�sVdP��pqk	m<m hBf ��c~|�sVe h s�l h k	dPm h d¬l�n�c�m<pqc�oGl�e�s��Fm<nPsVp{c~kV��² ¦ d Ã � ® m<nPk r �B�l�n�c�e<cG�tk	e<c���c[|	c[�Kk r l � � n�c}exc�m r ��l<mbk��Ls�o r l<kVù�§Pl¡l<k�l<nPc�� h ù{c�exc�d$l h sV�-c[dPc�ex�V�Jm<pqc�oGl�e�s�sVm¡�Pc[e h |Vc���te<kVu¹l�nPc�� � ® ubk�kVdRs�dP�Rd�k�¨�ubk�kVdb�Ps�l�sOm�sVubpP��c�ma� h dPo�� r � h d���s��B���c[d h l<nNs�dP�	�Bc[m��5sVexcamxnPk�w=d h d¡l�s f��¯ ����� ® � �FmFo�sVd f c7mxc�c[dji{l<nPc7k f l�s h dPc��}§PlLp\s�e�sVubc[l<c�e<masVexc h d}�	k]k���sV�	exc�c�ubc�d$l �Y  d~l�nPc�o*sVmxc7kV�Al<nPc£Y´ �	¯ �\s�l�s�iPs�p r e<cLpqk�w�c[eK�'s*ww-s�m-�ys�|Vk	e<c[� f �Rl�nPcF�\s�l�s���� ® wXc����Es f k�|	cFl<nPc.uNs�© h u r uvk f mxc�e�|	c��c�d�c�e<� h c�m��GiHnPk�w�cG|	c�e[i ¦ c[c�p h dP�	µ�§�©�c[��s�lOl�nPc¡|�sV� r cb��c�e h |	c[� h d�c �:� ¯ � ® � · m<nPk�w=m7l<n\s�lOl�nPcb�\s�l�s h mmxl h ��� h d��	k]k���sV�	exc�c�ubc�d$lLw h l�n�l<nPc�kVl<nPc�e�� � ® �\s�l�sNm�sVubpP��c�m � � nPcZ�	k]k���sV�	e<c[c�ubc�d$l f c[l�wXc�c[d�l<nPc� � ® uRk]k	d�sVdP�}dPk�¨�uRk]k	dzc[dPc�ex�V�zm<pqc�oGl�e<s h m=sV�Bmxk¡| h m hBf �Bc h d�§P� � ¯ � ® � ° �
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  dbm r uRuRsVex�ViVl�n�c � � ® ubk�kVd�k f mxc�ex|�s�l h k	d�m5n\s*|	c=pPe<k�|Vc�d¡l�k.� h c����Ze<c[� h s f �Bc`e<c[m r �Il�mA�tk	e f kVl�n h d$l�cG¨�	e�sV�qÅ r ©N|Vs�� r c[mKsVdP�zc[dPc�ex�V�gmxp{c[o[l�e<s �`ÇFr cLl<k�l�nPcLc�sVmx�gsVpPpP� h o�s fPh � h l��}�tdPkZn\sVex��w�sVe<c.ubk�� h §\o�s�l h k	dPmsVdP��k	dP�I�gm<� h �	n$lKo�nPsVdP�	c[m h dzl�nPcOsVdPsV���]m h mKpPe<k]o�c[� r exc�s�e<c.dPc[o�c�mxm�sVe����Kl<n h mKk f m<c�e�|�s�l h k	dzl�c�o�n�d h!��r c h m|	c�e��Z|�sV� r s f �Bc h dZcG©]l�c[dP� h dP��l<nPc-l h uRc�o�k�|	c[e�sV�	cYkV� � c ´ mxk r e<o[c�m � � nPc h dPo[e<c*s�m<c��¡l h uRc�o�k�|	c[e�sV�	c h m5kV�uNs h d h ubp{k	e�l�sVd�o�c h dZl<nPcao�sVm<cakV��|�sVe h s f �Bc-mxk r e<o[c�m[i�� h�¦ ca² ¦ d Ã � ® �tm<c[cFm<c[o � · � �A  l`m<nPk r �B� f cYdPkVl<c��jil�n\s�l@l<n h m h mAl�nPc=§\e<m�l@l h ubcVi�l�n\s�l � c ´ c�dPc[e<�V�¡mxp{c[o[l�e<s�nPs�|Vc f c�c[dN�Pc[e h |	c��¡�te<kVu¶uRk]k	dZk f m<c�e�|�s�l h k	d\sV��\s�l�s �
"$#!% &����('*),+.-�/V�10&����2$�,-30425-769850;:�8,<18=0;:>/R�?+���� &A@CBD)1046E:>F48G&A@�HJILKM/�:N8��
� nPc�² ¦ d Ã � ® Å:sVe<cNkV� ® ±	±$· w-s�m�l�nPcb§\e<m�l�l h uRc¡w=nPc�exc f k�l�nO� � ® sVd��_l�nPcP� � ¨�mx�]m�l�c�uÈw�c[e<c h d� r �B�Hk	p{c[e�s�l h k	d�i{l�n r mOo[k	dPo r e<e<c[d$l�k f m<c[ex|�s�l h k	dPm.k	dªl<nPcZm�sVubc�k f�¤ c�o[lOwXc�excbpqk	mxm hBf �Bc �RQ�h dPo�c¡sz�'s�e<�	cd r u f c[e¡kV�7ò\¨�� hB¦ cgm<n�k�wXc�ebc[|Vc�d$l�mbw-s�mbexc�o[k	e<�Pc[� f � f kVl�nJ�PcGl�c[o[l�kVe<m��TS ���¤¡�Gi5l�n h mZ�\s�l�s h m�wXc��B�m rPh l�c��¡l�k�o�kVuRp\s�e<c-l�n�cak f l�s h dPc��¡e<c[m r �Il�m[i�sVm5wXc����:sVm5l�nPc=l�c[�Bc�mxo�k	pqc=p{c[ex�tk	exuNs�dPo�c �AÇFr c=l�kOl�n�cY��k�w�c[ec�dPc[e<�V�bl�nPexc�mxnPk	�B�RkV�jl<nPcU� � ¨�mx�]mxl<c�u}i h lXsV��m<k�s��B�Bk�w=m`s7o[e<k	mxm�o�nPc[o ¦ kV�jl<nPcFpqc�e��tk	e<uRsVdPo[cak��jl�nPc�� � ®sVd\sV�I��m h mXuRcGl�nPk]�PmX�tkVe�k�|	c[e<�'s�pPp h d���c�dPc[e<� h c�m �5  dgl�nPcF�tkV�B�Bk�w h dP�7s�o�k	ubp\sVe h m<kVdgkV�El�n�cLe<c[o�k	dPm�l�e r o[l<c��m<nPk�wXc�e.c�d�c�e<���ªsVdP� h uRpPsVo[lap\sVe<sVuRcGl�c[eaw h ��� f c�p�e<c�mxc�d$l�c[�jiEw=n h ��c�l<nPc��Pc[e h |Vc���Å r ©�|�sV� r c�maw h �B� f co�k	ubp\sVexc�� h d�m<c[o � ¯ �V�P�  d�k	ex�Pc�ejl<kYo[k	ubp\sVe<cHl�nPc@c�d�c�e<���.kV� h dP� h | h � r sV�VmxnPk�w�c[e<m�iQl�nPcA§Pe<mxl£m�l�c�p h m{l�k=m<c�sVe<o�nO�tk	eEo�k h dPo h �Pc[d�lc[|	c[d$l�m¡� f kVl<n��PcGl�c[o[l�kVe<mFnPs�|Vc r d�mx�]dPo�nPexk	d h �[c��ª�Pc�sV��l h ubcVi\� h ù�c[e<c�d$lFo�k	���Bc�oGl h k	d�sVe<c�sVmasVdP��� h ù{c�e<c[d$lc�dPc[e<�V��l�n�e<c�mxnPk	���Pm�� �WQ]h dPo[c f kVl�n��Pc[l<c�oGl�k	exm�sVexcRk	pqc�e<s�l�c[��o�kVuRpP��c[l<c���� h dP��c�pqc�dP�Pc[d$l����ViAo�k h dPo h �Pc[d�lc[|	c[d$l�mLn\s*|Vc7l�k f cO�tk r dP� f �~o[k	ubp\sVe h dP�Zl�nPc�e<c[o�k	ex�Pc�� ³Y� �+l h uRcOkV�Hl�nPc�c[|	c[d$l�m � � w�kgcG|	c[d�l<mOsVe<ce<c��	sVe<�Pc[��o�k h dPo h �Pc�d$l�i h ��l�nPcg� h ù{c�e<c[dPo�cRkV�Kl�n�c h e�e<c[o�k	ex� h d���l h uRcb� h c�mOw h l�n h d�s�� h |Vc�d�o[k h d�o h ��c�dPo[cw h dP�Pk�w&kV�Hl��]p h o*sV������� þ � Î �tm<c�c f c��Bk�wa� �Q k	uRcFo�k	ubpP� h o*s�l h k	d�m�sVe h mxcF�te<k	uvl�n�cL�ysVo[lKl<n\s�l-l<nPc.e<c[o�k	ex� h dP��l h ubcFkV�Hs�mxnPk�w�c[eYcG|	c[d�l h m-�Pc[l<c�e)¨u h dPc�� h dª� h ù{c�e<c[d$l�w�s*�]m��tk	eLl<nPcA� � ¨�m���m�l�c[uÈs�dP�(� � ® � � nPcZ�tk	e<ubc�e.exc�o�kVe<�Pm.l�n�c¡l h ubc�m h �	d\sV�2kV�s §YX Q e<c[o�c h |	c[eaw=n h �BcZ� � ® exc�o[k	e<�Pm=l�n�c�m h �	d\s��EkV�5sbe rPfPh � hBr uÆo���k�o ¦:�[Q]h dPo[c�mxk	uRcGl h uRc[mKk�o[o r exe h d���Bc*s�pªm<c�o[k	dP�PmR�tm<c�c�\]1^5];_T`badcLef_Tc1]=g�hi_3\j^�k�l�m,e�l�k�m�]�nba=m,oM_3p�q�\jk	��sVexcZsV�P�Pc[�ªl�kgl�n�c §ZX Q l h uRc�i fPr ldPkVl-l<k7l�nPcFe rPfPh � hBr uÁo[�Bk]o ¦ l h ubcVi�l�n�cFl h uRcYmxl�sVdP�\sVex�PmKm<n�k�w+sVdzk�ù�mxc[l-l<k�c*sVo�n�kVl<nPc�e[i � � Î sVd�� �� Îh d ® ±	±$· � �FdPk�l�nPc[e`o[k	d$l�e hBfPr l h k	dZl<k�l<nPcYl h ubcKkVù{m<c[l h m`o�s r mxc�� f �¡mxk	uRc h dPsVo�o r e�sVoG�ZkV�{l�nPcYe rPf�h � h�r uo��Bk]o ¦:� � n h mLo�kVd�l<e h�fPr l h k	d h mFuRk	d h l�kVe<c���k	d�sg�\s h ��� f sVm h mOsVdP� h mLkV�@l�nPcZkVe<�Pc[eLkV� � ÍbÎ � ³ d��tk	e�l r ¨d\s�l�c[���ViqkVdP���zl<nPc X � h d�l<c�exd\sV�«o���k�o ¦ l h ubc h mas�|�s h �'s f �BcF�tk	eas f k r l ã ¤ÆkV�Hl�nPc�c[|	c[d$l�mLexc�o�kVe<�Pc[��w h l<nl�nPc�� � ¨�m��]mxl�c[u sVdP��m<k	ubc ç ¤Ák��Hl<nPcOc[|	c[d$l�mFnPs�|Vc�l<nPc h eKk f mxc�ex|�s�l h k	dzl h ubcLe<c[o�k	ex�Pc��}k	dP�I� h d r d h l�mkV�-mxc�o�kVdP�Pmz�tc � � � i2sV�Il�k	�Vc[l�n�c�eZS � å�r kV��l<nPcRcG|	c[d�l<m�n\s*|	cRs�m<pqk h ��c��ªl h uRc h d��tk	e<uRs�l h k	d:� �Z  d�kVe<�Pc[edPkVlFl<kN��k�k	mxc�l<k�kRuNs�d��}o[k h dPo h �Pc[d$lFcG|	c�d$l<m�i h lYw�sVmFl�n�c�e<cG�tk	e<c�dPc�o[c�mxm�sVe���l�kRc�dP�BsVe<�Vc�l�n�c7o�k h dPo h �Pc[d�lw h dP�Pk�w+l�k � þ � Î �§ h |	c�d~l�n\s�lYl h uRcOw h d��Pk�wOi{l�n�c7d r u f c�eakV�@o�k h dPo h �Pc�d$lac[|Vc�d$l�mR��sQ�µl�c�easVpPp���� h dP� ò\¨�n\sV��e<k	d~m<c���c�oGl h kVdo r l<m��`w�sVm�o�sV�Bo r �'sQl�c��b�tk	eXs�m<cGl-kV�j� h ù{c�exc�d$l�l h ubcYk�ù�mxc[l�m h dNkVe<�Pc[e`l<k��Pc[l<c�oGl�l�n�c � � Î sVdP� �� Î kVù{m<cGl�ym<c[cZ§\� � ¯ � ° �s� s	� � �Fm.cG©�pqc�oGl�c���i£ubk	m�l.kV�@l�nPcZo[k h d�o h ��c�d$l.c[|Vc�d$l�m�k]o�o r eOs�l � � Î sVdP� �� Î fPr l.l�n�csV�P� h l h kVd\sV��mxuNs��B�Bc[e�pqc*s ¦ sQl � å Î k�ù�mxc[l h mKdPk�l r dP�Pc�exmxl<k�k]�}�Vc[l � �a�B�jo[k h dPo h �Pc[d$l=c[|	c[d$l�mLsQl � � Î s�dP��� Î kVù�mxc[l¡n\s*|Vc f c�c[d r m<c[�J�tkVe7l�nPcNo�k	ubp\sVe h m<kVd � � nPc�sVubk r d$lZkV�=e<sVdP�Pk	uÈo�k h dPo h �Pc�d�o�c�m h d_l�n�c� þ � Î o�k h dPo h �Pc[dPo�cFl h ubcYw h dP�Pk�w+o*sVd f cLc�m�l h uNs�l<c��N�texk	u §\� � ¯ � ° ��� s$�Xs�m[SÒï r � � k�� r exl�n�c�e-exc�� r o[cl�nPc�d r u f c[eFkV�5e<sVdP�PkVu o[k h d�o h ��c�dPo[c�m�i{l�nPc7s=� h u r l�nut�kV�`sb� h |Vc�d�mxnPk�w�c[e.c[|Vc�d$lOo*sVd f c r m<c[�½�tm<c[c§\� � ¯ � ° � ® sVdP� ¯ � ° ���}f � �uQ]h dPo[cNe�s�dP�Pk	u o�k h dPo h �Pc[dPo�c[m�sVexcNdPkVl�� h�¦ c[���ªl�k~� h |VcNuRs�l�o�n h dP��s=� h u r l�n|Vs�� r c[m�i-s��B�-mxnPk�w�c[eNc[|Vc�d$l�mbw h l<n h d�l�n�c}l�wXk�sVexc*sVm¡�PcG§\dPc[� f ��l�nPc}�\sVmxnPc��¬� h d�c�m h dJ§\� � ¯ � ° ����f �sVe<cRo�k	dPm h �Pc[e<c[��sVm r dPo�kVe<e<c[�'s�l<c�� f sVo ¦ �	e<k r dP��sVdP��l�nPc[e<c[�tkVe<cNexc ¤ c[o[l�c[� � � nPcNexc�� h k	d h d�l<nPc r p�p{c[esVdP���Bk�w�c[eOo�k	exdPc�eOo�kVd�l�s h d�mO|�sV� h �ªo[k h dPo h �Pc[dPo�c[m�i f c[o*s r m<cbkV�-s�d_sVu fPh � r�h l���s�lOc � � � t Â�v �[w�s�dP�t ÛRv ± w � �a�µl�c[e�exc ¤ c[o[l h dP�}c[|	c[d$l�m7w h l�n h d\sVp�pPe<k	p�e h sQl�c¡s=� h u r l<n�|�sV� r c�m[i£l<nPcRsVuRk r d$l�k��Ke�sVd��Pk	u
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o�k h dPo h �Pc[dPo�c[m h mYexc�� r o�c��~l�k�S�� r � � nPc�§Pd\sV�«�\s�l�sbm<sVuRp��BcOo�k	d$l�s h dPm ¯ ��� cG|	c�d$l<ma� r �I§\�B� h dP�Zs��B�Eo r l�m�tk	e¨ò\¨�o�sVdP� h �\s�l<c�m ���o�kVuRp\s�e h mxk	d�kV�:l<nPc-�Pc[e h |Vc��¡c�d�c�e<���ZsVdP� h uRpPsVo[l2p\sVe�s�uRcGl�c�e>�A|�sV� r c[m2�tk	e£l�nPc-o[k h d�o h ��c�d$l5c[|Vc�d$l�mh mam<nPk�w=d h d~§\� � ¯ � ° ��� o��asVdP���:� � � nPc��.�_o�k	d�§P�Pc�dPo[c f sVdP�ji r m h dP��sVd�c[dPc�ex�V�~e<c�mxk	� r l h kVd�kV� � ± r�T� � ® �asVdP� � x r �T� � ¨�mx�]mxl<c�uN�FsVdP� h uRpPsVo[lYp\sVe<sVubc[l�c[eaexc�mxk	� r l h k	d~kV� � x r �3� � ® sV��k	dPc�� h mYm<n�k�w=dsVm.�\s�m<nPc[��� h dPc[m � �am.o*sVd f cZmxc�c[djiEl�nPc¡�Pc[e h |Vc���m<nPk�wXc�e�c�dPc[e<� h c�mOsV�Ve<c�c�|Vc�e��ªw�c[�B�Ak�|	c[e.l�nPcZw=nPk	��cc�d�c�e<����e�sVdP�VcVi«c[|Vc�d�sQl.l�nPcA� � ® l<nPe<c[m<nPkV�B��c�dPc[e<�V� � � n�c��.�Jo[k	d�§\�Pc[dPo�c f sVdP� h mLl<k�kzw h �Pc�w=nPc�do�kVuRp\s�e<c���w h l�n�l�nPc�exc�o�kVdPmxl<e r oGl�c��¬c�dPc[e<� h c�m h d�� � ® sVdP�Jl�n�cW� � ¨�mx�]mxl<c�u �3S ç ���¢kV�Yl�nPc��\sQl�spqk h d$l�m@� h c-w h l<n h dZl<nPca�PsVm<nPc[�N� h dPc[m�� � � nPcaexc*sVmxk	d h m5l�n\s�l f kVl�nb�PcGl�c�oGl�k	exm�k f m<c�e�|	cYl�nPcYm�sVubc=m<nPk�wXc�esVdP�bsVexcKl�nPc[e<c[�tkVe<c=m rPf�¤ c�o[l`l�kLl<nPc=m�sVubc-Å r oGl r sQl h kVdPm h d�l�n�cYmxnPk�w�c[eX��c[|	c[�Bk	p�uRc[d�lXsVd��RsQl�ubk	m<pPn�c�e h oo�kVdP� h l h k	d�m � ö e<kVu l�n h m=e<c[m r �Il*i�l<nPc.�tk	�B��k�w h dP��o[k	dPo�� r m h k	dPmKo�sVd f cO�Pe�s*w=d �

♦
� nPcXc�dPc[e<�V��e<c[m<k	� r l h k	d��Pk]c�m2d�kVlAmxk	�Bc[���O�Pc[p{c[dP��k	d7l<nPc ��r s�� h l��Ok��Pl�nPcXm<nPk�wXc�eAexc�o[k	dPmxl<e r oGl h k	djifPr l h m@sV��m<k.mxl<e<k	d��	����s�ù�c[o[l<c�� f ��m<nPk�wXc�e@Å r o[l r s�l h k	dPm h dZl�nPc=s�l<uRkVm<pPnPc[e<c � � nPc=�Pc[l<c�e h k	e<s�l h k	dkV�£l�n�c�c[dPc�ex�V�zexc�m<kV� r l h k	d�� r c.l<k¡l<nPc�mxc�Å r o[l r s�l h k	dPm h mas f k r l7ï=��� �

♦
� nPcYc�d�c�e<���Rexc�o[k	dPm�l�e r o[l h k	d¡�tk	e f kVl<n h dPmxl<e r ubc�d$l�m@mxnPk�w=m-sOe<c�uRsVe ¦ s f �BcYsV�	exc�c[uRc[d�l@l<nPe<k r �	n�¨k r l2l�n�cXw=nPk	��c�c[dPc�ex�V�7e<sVdP�	c�i	sV�Il�nPk r �	n7o[k	ubpP�BcGl�c��I�O� h ù{c�exc�d$lAo�sV� h�f e�sQl h kVd�ubc[l<nPk]�Pm2n\s*|Vc f c[c�dr mxc�� �

♦
ý k_�'s�e<�	c}k r l<� h c[e<m~� h»� c ��� � �����,��æ������ ��� � �1� � ���1�%æJ� � � � þ�å �tk	eRsV���YcG|	c[d�l<mgw h l<n � ���1�%æJ�u¡å ÜìÝ�Þ �Zw�c[e<cªexc�o�kVdPmxl<e r oGl�c����tkVeP� � ® iKl�n�c�e<cG�tk	e<c~k	dP�I�½s��tc[w u h m h d$l�c�expPe<cGl�c[�½n h �	n½c[dPc�ex�V�mxnPk�w�c[e<mLs�e<c.cG©�pqc�oGl�c�� �

  d¡l�nPcYo*sVmxc=kV��l<nPc h ubp\sVo[l@pPsVe�sVubc[l<c�e[i	l�nPcYsV�	exc�c[uRc[d�l h m`exc*sVmxk	d\s f ���Z�	k]k]�ji fPr l@l�n�cY� h mxl<e h�fPr l h k	dZkV�l�n�c�� � ® �\s�l�s.p{k h d$l�m5m<n�k�w=mXs.m<� h �	n$l f c�dP� h dP��s�l@�BsVe<�	c[e h ubp\sVoGl5p\sVe<sVubc[l�c[e<m � � nPc=uNs h dZe<c�sVm<kVdRs�e<cl�n�c���c*s ¦ sV�Vc�cGù�c[o[l<makV�Hl�nPcOmxuNsV����� � ® o*sVubc�e<s��tm<c�c�m<c[o �-Ã�� ° � ® �?i h»� c � l�n�c�l<e r dPo�s�l�c[� h uNsV�Vc�m-n\s*|Vc�s
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m<uRsV�B��c�e�¬A,®�¯K¨�|�sV� r c � � nPc.w h ��l<n�kV�Hl<nPc ® ��o�kVd�§\�Pc[dPo�c f sVdP� h m=sV�$s h dgl�k]kZ�'sVex�	cFw=nPc[d~o[k	uRpPsVe<c[�l�kZl�nPcO�\sQl�s}�TSÒï ã � kV�£l�nPcO�\s�l�sZp{k h d$l�mK� h cFw h l<n h dzl<nPcO�\sVm<n�c��}� h d�c�m�� �  dªm r ubuNsVe��	iql�nPc�exc��Bs�l h |	c7c[dPc�ex�V��sVdP� h ubp\sVoGlFpPsVe�sVubc[l<c�eao*sV� hBf e<s�l h k	d f c[l�wXc�c[d(� � ® s�dP��l�n�c� � ¨�mx�]m�l�c�u h mKm r expPe h m h d��	���N�	k�k]�ji�sV��l<nPk r �	nzo[k	ubpP�BcGl�c��I�g� h ù�c[e<c[d�lYubc[l<nPk���m-w�c[e<c r m<c[� ��°.h |Vc�dzl�n�cn h �	n�c�e-c[dPc�ex�V�gl�n�e<c�mxnPk	���zkV�M� � ® sVd���l<nPc.e<c[m r �Il h dP��m<uRsV���{pPn�kVl�k	d�m�l�s�l h mxl h o[m�i�l<nPcZ� � ® e<c�m r ��l<m=sVe<co�k	ubp\sVe<s f �Bcal�kZl�nPc�� � ¨�mx�]mxl<c�u �\s�l�s �
"$#�± ²P-�/�2³/d/d-��10
  d~o[k	uRpPsVe h m<k	dgl<kbl<nPcOp rPf � h m<n�c���� � ® exc�m r ��l�mK�texk	uÄ² ¦ d Ã x�® � �d
 m<k	ubcOm h �	d h §Po*sVd$l h uRpPexk�|	c�ubc�d$l<mw�c[e<c�sVo�n h c[|	c[� f �NuRc�sVdPmKkV�«l�n�c.dPc[w=�I� h d�l<e<k]� r o[c��}sVd\sV�I�]m h mXl�c�o�n�d h!��r c[m7�tm<c[o �XÃ�� ° � �5  dzl�n�c.o*sVmxc.kV�k�|Vc�ex�'sVpPp h dP�Z�\sQl�s�i]l�s ¦ c�d~s�l-l�n�c.m�sVubcL�\s*�	iPl<nPc h d$l<c��	e<sV�qÅ r ©z|�sV� r c�mKsVexc.dPk�w h d f cGl<l<c�eKsV�Ve<c�c[uRc[d$lw h l�nzl<nPcZ� � ¨�m���m�l�c[u exc�m r ��l<m � �¥o�k	ubp\sVe h mxk	dgkV�£l�nPc�² ¦ d Ã x�® Å r ©z|�sV� r c[mK�Pc�e h |Vc����te<k	u´� � ® s�dP�� � ¨�mx�]m�l�c�u k f m<c[ex|�s�l h k	dPm�l�s ¦ c�dJ� r e h dP��l<nPcgm�s�uRcgd h �	n$l h m�m<n�k�w=d h d_§\� � ¯ �V�P� ® �(Q�h dPo[cgubk	mxl7kV�l�nPcµ� � ® sVdP�¶� � ¨�mx�]mxl<c�u �Ps�l�sbn\s*|	c f c�c[d�l�s ¦ c�d�s�lLs f k r lYl�nPc�m�sVubc�l h ubcViqsb|Vc�ex�~�	k]k��~o�k	exe<c[�'sQ¨l h kVd h m�c?©�p{c[o[l�c[��sVdP� h dP��c�c���pPe<c[m<c[d�l h d�l�nPcb�\s�l�s � � n�cRo[k	e<exc��'sQl h kVd�o[k�cN·bo h c[d$lz��� þ�ç êU¸E� þ ��¹	� h mo�k	dPm h m�l�c�d$lYw h l<n r d h l�� � �Cm�l�e<s h �	n$l=� h dPcL§Pl=mxnPk�w=mFmxk	uRcGw=n\s�l=�BsVe<�	c[eK�Pc[| h s�l h k	dPm-�te<kVu sZk	dPc?¨�l�kQ¨�k	dPco�k	exe<c�mxp{kVdP�Pc�d�o�c=º

» ÉµÊL�b��� �
�d��¼ �?� Ì[Í ¼ Û Î ¼ � ��� � þ �d�[¸ � þ �?ï �$½ � � þèãã ¸ � þ ��� �9¾ » ÉµÊ�b��� ¼ ��æ���¿ÁÀ�Â�.��¼ �?� Ì�Í ¼ Û Î ¼ � þ � ¯ ����� ® �

ý c[|Vc�e�l�nPc[�Bc�mxm�i�l�nPc�uRc�sVd7Å r ©�e�s�l h k » ÉµÊL�b��� � � » ÉtÊ�b��� ¼ ��æ���¿ÁÀ�Â � � þ �,�1¸P� þ �ï h mHo�k	d�m h m�l�c[d�l5w h l�n r d h l��sVdP�}n\sVm=m h �	d h §Po*sVd$l��I� h uRp�e<k�|	c[�}o[k	ubp\sVe<c[�}l<kÃ� ��
 w=nPc�exc h l�m-|�sV� r cLw-sVm=�Pc[e h |	c���sVm � þ ï=�[¸ � þ � å �  dzl<nPc.o*sVmxcOkV�«l�nPc.c[dPc�ex�V�gmxp{c[o[l�e<s�iPl�n�c�e<c h m-�	k]k���s��	e<c[c�ubc�d$l-w h l<nzl�nPc.p r�f � h m<nPc[�Ã� � ® exc�m r ��l<m� ��
��}  d�sV�P� h l h k	dji«m<k	ubcNm h �	d h §\o�sVd$l h uRpPexk�|	c�ubc�d$l<m7o�k r �B� f cRuNsV��c � �-l7§\exmxl�i h lOw�sVm�pqk	m<m hBf ��cbl<kl�e�s�o ¦ �Pk�w=d�l<nPc h dPsV�Pc ��r sQl�c7l<e h �V�	c�eYm h u r �'sQl h kVd h d�l�n�c¡²u�W�\s�l�sRw=n h o�n h �	dPkVe<c�mYl�nPc�sVe<e h |�sV�El h uRc� h m�l�e h�fPr l h k	d�kV�Yl�n�c h dP� h | h � r s���pPnPk�l�k�¨�c��Bc[o[l<e<k	dPm � ö r exl<nPc�exuRk	excViXsªp r e<c�pqk�w�c[eb�Bs*wÆmxp{c[o[l�e r u h mdPk�w¶e r �Bc��ªk r l f ��l�n�cÄ� � ® �\sQl�szs�l.l<nPcCÅ þ ¹5���BcG|	c���i h dªo[k	d$l�e�s�mxl.l�kzl<nPcZk	�B��e<c�m r ��l<m � ö h d\sV�����Viq�tk	el�nPcZ§\exmxlOl h uRc�iEsVd�c�dPc[e<�V�ªmxp{c[o[l<e r u �texk	u ubk�kVdªk f m<c[ex|�s�l h k	d��\s�l�szo�k r ��� f c¡�Pc[e h |Vc�� � í ©�o�c[�B�Bc[d$lsV�	e<c[c�ubc�d$l f cGl�w�c[c�d}l�nPcOm<pqc�oGl�e<sb�Pc[e h |	c����te<kVuÆ�\sVe ¦ d h �	n$lYsVdP��uRk]k	dPmxn h d�c.�\s�l�sZn\s�m f c[c�d��tk r dP� �� nPcKo�k	u fPh d\sQl h kVd7kV�:l�n�c-�\s�l�s.sV�B��k�w=m£l�nPc�e<c ¤ c[o[l h k	dZkV�\l<nPcKp r excKp{k�wXc�e5�Bs�wJmxp{c[o[l<e r u s�dP� h dPo[e<c�sVm<c[ml�nPcOpPexc�o h m h k	d}s�l=c�dPc[e<� h c�mYs f k�|	cVi:m<s��Vib¹ Ü\Ý×Þ ���m h �	d h §\o*sVd$l ò\¨�e<s*�LÅ r © r pOl�k�S��.Å Ü\Ý×Þ o[k r ��� f c@�Pc[l<c�o[l<c��jiVo�k	dPm h m�l�c�d$l£w h l<nOl<nPc`o�k	exe<c�mxp{kVdP� h d��e<c�m r ��l<m��texk	u l�nPc�� � ¨�m���m�l�c[u �$ò:¨�e�s*��Å r © r p_l<k¶SÆ�Pê ÜìÝ�Þ � � � n h m h m7s�d h ubpqk	exl�sVd$l�exc�m r ��l�w h l<ne<c�mxp{c[o[lal�k¡l�nPcO� h m<o r m<m h k	d�kVd}l<nPc Ç í4Ç óY� �Pc�d�m h l�� �-ÇFr c�l�kRs¡�'sVo ¦ k��2l h uRc�i�l�n h m h m=dPkVlY� h m<o r m<mxc��sVd$��� r exl<nPc�e�sVd���l<nPc¡e<c�sV�Pc�e h m.e<c[�tc[e<exc���l�kÈ� � i ®dÉ i ± �d
@h dPm�l�c�sV� � � nPcZ§\d\s��A§\� r excbk��Xl<n h m.o�n\s�p�l�c[em<nPk�w=m-l�n�cFl h uRcas*|	c�e<sV�	c[� � c ´ c[dPc�ex�V�gmxp{c[o[l<e r u kV�£² ¦ d Ã x�® � r e h dP� ® ±V±$· sVmXk f l�s h dPc[�Nw h l<nÊ� � ®�tl�n h m-l�n�c�m h m��?ib� � ¨�mx�]m�l�c�uË� �=
 iL��� � � ® ��
 i � c[�Bc[m<o�kVp{cO�Fexe�s*�D� · x 
 s�dP�}l<nPc�Ìn h pPpP�BcLl<c���c�m<o[k	pqcA� ® � É 
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HEGRA CT1, Mar-Oct 1997

HEGRA CT-System, Mar-Oct 1997

CAT, Mar-Oct 1997

Telescope Array, Mar-Jul 1997

Whipple, Feb-Jun 1997
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� nPc�l�c[uRpqk	e<sV��o�n\sVe�s�o[l�c[e h mxl h o�mHkV�Pl�n�c�ò\¨�e<s���c[u h m<m h k	d��texk	uC� ° ý h mHsVdPk�l�nPc[e h ubpqk	exl�sVd$l£l<k	p h o`w=n h o�npPe<k�| h �Pc[m�d�c[w h d��tk	e<uRs�l h k	d�k	d�l�n�c�m<cRk f]¤ c[o[l�m �ÊQ�h dPo�cbm<cG|	c�e<sV�`���]d\sVu h o¡pPe<k]o�c[m<mxc�m�s�e<c h d$|	kV��|	c[� h dl�nPcªpPexk�� r o[l h k	d kV��n h �	n�¨�c[dPc�ex�V�¢ò:¨�e�s*�]m���sVo[o�exc[l h k	dkV��uNsQl<l�c[e�i=m<n�k�o ¦ s�o�o�c[�Bc[e�s�l h k	djiYc[l<o � �¢l�n�c h eo�n\sVe�s�o[l�c[e h mxl h oZl h ubc�mxo*sV��c�m.u h �	n$lOmxnPk�w r p h d�l�nPc¡k f mxc�e�|	c��_�\s�l�s � � nPc h d$|Vc�mxl h �$sQl h kVd�k���pqc�e h k]� h ok	eWú�û,ü�ýNþ ÿ ��� þ����=þ��
	iý��Nþ�� ü��3þ����,ý���� X�� À �L�tk	eOcG©�sVubpP�Bcbu h �	n$lOpPe<k�| h ��c h d��tk	e<uRs�l h k	dªk	d_sVo�o[e<cGl h kVdpPe<k]o�c[m<m<c[m¡sVdP�ÅôQk	e�l<nPcbmxl�e r o[l r e<cNkV� fPh d\sVex��m��]mxl�c[uRmz�yc � � � � ® °	¯ i ® ° É 
 � � �FdPkVl<nPc�e�cG©�sVubpP�Bc h mOl�n�ce h mxcZsVdP���Pc�o�s��~l h uRc�kV� h dP� h | h � r sV�EÅ:sVe<c[m�i�w=n h o�n�� h c[�B�Pm h d��tk	exuNs�l h k	d�k	d�l<nPc�m h ��c7kV�5l�nPc7c�u h m<m h k	de<c�� h k	d �� n�c h d�|Vc�m�l h �	s�l h k	dZkV�qp{kVm<m h�f �Bc�� X�� h m ��rPh l<cYo[k	ubuRk	d h d��a¨�e�s*�ZsVm�l�exk	dPk	u7�Vi fPr l`n\s*|	cYdPkVl f c�c[do*sVexe h c[��k r l=�tk	e � c ´ �\sQl�s��	cGl*i\l�nPcOuRs h dzexc*sVmxk	d f c h dP�Zl�n�c��BsVo ¦ kV�Hm r�h l�s f �Bc.�\sQl�s � � nPc ® ±	±	· � h �	n$lo r e�|	c�kV�L² ¦ d Ã x�® w h l<n h l�m���k	dP�ª� r e�s�l h k	d�s�dP�Jm h �Vd h §\o�sVd$l�Å r ©�|Vs�e h sQl h kVdji2nPk�wXc[|Vc�e�i�k	p{c[dPm�l�n�ck	pPpqk	exl r d h l���l<k�l�ex��m r o�n¬s�d�sVd\sV�I�]m h m h d_l<nPc � c ´ e<c[� h k	d�i2l�k]k � �a�Be<c�sV����s�l�l�nPc���� ´   �¨ó*� h dÇFr e f sVd~� ® ±	±	· �GiQl�w�k.�	exk r pPmK����� ü���� � � � ý�� � ! �#"$�%� ü�&N� � �.�2sVd��(' í ° ó=�.�«e<c[p{k	e�l�c[� h dP� h o*s�l h k	d�m£�tk	es�pqc�e h k�� h oKmxl<e r oGl r exc h dbl<nPc � c ´ � h �Vn�l<o r e�|	c7�yo[�Bc*s�e<���7| h m h�f �Bc h dbl<nPc � c ´ � h �	n$l<o r e�|	cVi�mxc�ca§P� � ¯ � ® � ® � �) sQl�c�e[iAl�nPc � �Ä�	exk r p�p rPf � h mxnPc��Js�pqc�e h k]� h o h l���sVdPsV���]m h m�kV�Kl<nPc}² ¦ d Ã x�® �\s�l�sG� · x 
 w=n�c�e<czl<nPc[��tk r dP� h dP� h o*sQl h kVdPmH�tk	e`s ®dx ¨ ® � k	e �5� ¨ � ¯ �\s*�¡pqc�e h k]� h o h l�� � � nPc f sVm h o=pPexk f �Bc[u¹kV�ql�n h m@sVd\s����]m h m h m�i�s�ml�nPcas r l<nPk	e<m`mxl�s�l�c�i]l<nPcY�$sVpPm h d¡l�n�cak f m<c�e�|�s�l h k	d\sV�\�\sQl�sOo*s r mxc�� f �Zl<nPcaubk]k	dP� h �	n$l5pqc�e h k���m �AÇar cal<kl�nPc�� � ® k f m<c[ex|�s�l h k	dPm`o*s�e<e h c��Rk r l-� r e h dP��l<nPcFpPexc�mxc�dPo[c.kV�Eubk�k	d�� h �Vn�l5wXcFnPs�|Vc.s7dPc�sVe<�I�¡o�k	ubpP��c[l�co�k�|	c[e�sV�	cRkV��l<nPc ® ±	±$· k r l fPr exmxl7sVdP��uNs*��l<nPc�exc[�tk	exc f cbs f �BcZl<k~� h |	c¡ubk	e<c¡e<c[� h s f �Bc7e<c�m r ��l<m � � d�cp{k h d$l*i�d�kVlKl�s ¦ c�d h d$l�kbsVo[o�k r d�l h dÈ� · x 
 e<cG�tc�exm=l<kZl�nPc.o�sV�Bo r �'s�l h k	dNkV�2p�e<k f s fPh � h l h c�m@�tk	e�l<nPcOk f m<c[ex|Vc��p{c[e h k]� h o�m�l�e r o[l r e<c ��Q�h dPo�c Ç*)+) sVo�k f]¤ c�oGl�mam<nPk�w¥l�nPc�pPnPc[dPk	ubc�dPkVd�kV�AÅ:s�e h d��bl<nPc7pPexk f s f�h � h l��N�tk	esR� h |	c�d�p{c[e h k]��mxnPk r ����dPk�l f c�o�sV�Bo r �'s�l<c���sV�$s h dPmxlYl�nPc�d r �B�«n$�]p{kVl<nPc�m h mLk�� ° s r m<m h sVd}w=n h l<c�dPk h m<c¤�h dzl�nPcO�\sQl�s�i f�r lasV�$s h dPmxl-l<nPcOd r �B�En$�]p{k�l�nPc[m h m=kV�He�s�dP�Pk	ub���R� h m�l�e hBfPr l<c��zÅ:sVexc�m �� n h m@o�n\sVp�l<c�e@�Pc[m<o�e hBf c�m@l�nPc=ubc[l<nPk���m r m<c[�R�tk	e@sVdPsV����� h dP�Ll�n�c=l<c�ubp{kVe�sV��o�n\sVe�s�o[l�c[e h mxl h o�m@kV�j² ¦ dÃ x�® h dªl�n�c � c ´ sVmLw�c[�B�@sVm h d�l<nPc��a¨�e�s*�ª�\s�l�s � � nPc � c ´ �\s�l�s r m<c[��sVexc¡l<nPk	mxc¡l�s ¦ c[d�w h l�n�sV�B� ¯��nPc�exc�d ¦ k�|zl<c���c�m<o[k	pqc�m=kV�El�n�c,' í ° ó=�Co�kV�B�'s f k	e<s�l h k	d � � nPcG�gw�c[e<c.�Pc[m<o[e hBf c�� h dNo�n\sVp�l<c�e ¯ �A  dzl�n�co*sVmxc�kV�£l�n�c,�Y¨�e<s��N�\s�l�s�iPl�nPc(-¸�Pc[§Pd h l h |	cOpPexk�� r o[l<m�-Åó.� � í ô�� Q ²¢�\s�l�s¡sVm=pPe<k�| h �Pc[�~kVd�l<nPc.w�c f s�lp�q�q�n*/>l�l�k�m10�]1o�hi_20a�3o�_3c1]1a=];_201e=gl�41e,o�a�l�5�q,m�l�]a.\765n981e�4�`boÔqLaM_3p�q�\jkZn\s*|	c f c[c�d r m<c�� �5  �	e<s�l�cG� r �B�I�l�n\sVd ¦ l�nPcLó.� � í l<c*sVu �tk	e-l�n h mKm<c[ex| h o[c �ö h e<m�l�exc�m r ��l<mXkV��l�nPcYl h u h d��OsVd\sV�I��m h m`n\s*|	cFsV�Bexc*sV��� f c�c[dgpPexc�m<c[d$l�c��}s�l@l<nPc���� ´  5  �¨ó�� h d Q sV��l) s ¦ c�� h l��P� ��Ã i ± x 
:h d ® ±V±	± �MQ]h dPo[c=l<nPc�d¡l�n�c=l h u h dP�LsVd\sV�I��m h m5n\s�m f c�c[dNexc[§\dPc[�Ns�dP�NsO�'s�e<�	c-d r u f c[ekV�£m h u r �'s�l h k	d�m`nPs�|Vc f c[c�dzo*s�e<e h c��zk r l � � nPc.exc�m r ��l�m�kV�«l�nPcLo[k	ubpP�BcGl�cLs�d\sV���]m h mKsVexcLpPexc�m<c[d$l�c��}nPc[e<c �Q l�sVe�l h dP��w h l�nzs�m<nPk	e�lK�Pc[m<o�e h p�l h k	dRkV�El�n�cFmxl�sVdP�\s�e<�gl h uRc=mxc�e h c�mKs�d\sV���]m h m�i]m<c[o � · ��� l<nPc�dz�Pc�sV�Bm`w h l<nl�nPc;:���<>=�?2@A��ü �CB � � ÿ ��� þ����D� B�� ü�< � ) Q X � r m<c[�bl<kO�Pc�e h |	c=pqk�w�c[e`mxp{c[o[l<e�s.�tk	e r dPcG|	c�d����Zm<sVuRp��Bc��¡�\sQl�s �� nPcad�cG©]l`m<c�oGl h k	d h m5�Pc�� h o*sQl�c��¡l�k.l<nPc Q nPkVl ý k h m<ca²~k]�Pc[�»i�sVd¡cG©]l<c�dPm h k	dbl�k.l�nPc ) Q X i	w=n h o�nRsVm<m h �	d�muRc�sVd h d��V� r �£pPe<k f s fPh � h l h c�m=l�kgl<nPcZ�Pc[e h |Vc���pqk�wXc�eOmxp{c[o[l�e<s h d�o�sVm<c¡kV�@Å:sVe h dP�gsVo[l h | h l�� � � nPcZexc�m r ��l<m�te<k	uÁl�nPc Q nPk�l ý k h mxc�²~k]�Pc��«sVd��}l<nPc h e h ubpP� h o*s�l h k	dPmXsVexc.pPe<c[m<c�d$l<c�� h d�l<nPcO�'sVm�l-l�wXkNm<c[o[l h k	dPm �
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� nPcOuRs h d h d�l<c�exc�mxlYkV�2sZl h ubcLmxc�e h c�mYsVd\s����]m h m h m-l�n�e<c�cG�tk	�B�jº

♦ o�n\s�e�sVoGl�c�e h ��s�l h k	dzkV�He�sVd��Pk	uÆÅ:s�e<c�m h d�l<nPc.�te<c �]r c�dPoG�~mxp\sVo[c �
♦ l<nPcOm<c*s�e<o�n~�tkVeKp{k	mxm h�f �BcFm h �Vd\sV�Bm��tn h ���Pc�d f �zl�nPcO�\sQl�sZm<p\s�o h d��PiPdPk h m<cOk	e f kVl�n\�
♦ c[mxl h uNsQl h kVdZkV��l<nPcao�nPsVe�s�o[l�c[e h mxl h o=p\sVe�s�uRcGl�c�exm@kV��l<nPcam h �	dPsV�«�yc[e<exk	e<m[i�ubk���c��\p\sVe<sVubc[l�c[e<m[i]cGl�o � �

� nPc�m h �	d\sV��mKo*sVd f cOe<k r �	nP�I�zo��BsVm<m h §\c[� h d�l<k¡mxl�k]o�n\sVm�l h o7sVd��~�PcGl�c[e<u h d h mxl h o.m h �	d\sV��m �`Ç c�pqc�d�� h dP�Rk	dl�n�cRm h �	d\s��@l��]pqcVi h l h mOpPexc[�tc�e<s f ��cbl<k~wXk	e ¦ªh d�l�n�cbl h ubcZ�Pk	uRs h d¬�tl<nPcNk f m<c[ex|	c[� ��r sVd$l h l�� h mO� h |Vc�dsVm�s}� r d�o[l h k	d�kV�-l h uRc�WYX � W �[Z X � i2c � � � m�l�k]o�n\sVmxl h oRm h �Vd\sV�BmOsQl7� h m<o[e<c[l<cRl h ubc�m Z XQiN\ � �1] þIþIþ ] ^��k	e h dgl�nPc.�te<c ��r c�dPoG���Pk	uRs h d��µl�nPc.p�e<k]o�c�mxm h m-m<pqc�o h §\c[��sVm=s�� r d�o[l h k	d�kV�«l�nPc�sVd�� r �'s�e��te<c �]r c�dPoG��_ º` ¯Na � ` ¯ba � _ � i:c � � � �Pc[l<c�e<u h d h mxl h o.m h �	d\s��Bm�� � � n�c�o[k	dPdPc[o[l h k	d f c[l�wXc�c[d f kVl�n}e<c[pPe<c[m<c�d$l�s�l h k	dPm h m� h |	c�d f �gl�n�cc�=þ!ý�� �J� � �;d ��û � þ ��� � � ü��,ý[ef� � < Ç;g � w=n h o�n~o�sVd f c.�PcG§\dPc���sVm|º` ¯ba � _ � � hi XLj � WYXbk�lnm � ��o[_ Z X � � · � ® � ® �
�#WYX � W �Z X � ]H\ � �1] þIþIþ ] ^¢�Pc�d�kVl�c[mF|�sV� r c[mak��Al�nPc7pPn$��m h o�sV� ��r s�d�l h l��Vi�c � � � l�nPc�Å r ©�kV�@sVd~� ° ý iubc*sVm r e<c[�ªs�lFl h ubc�m Z X�� �F  d�l<nPc7o�sVm<c7kV�@c[|Vc�dª�\s�l�sNm<pPsVo h dP�ª� Z X � \qpr]Sp �ts�u�vAw�Z þ ]H\ � ��] þ�þIþ ] ^��?ic �:� · � ® � ® f c�o[k	ubc�m ` ¯Na � _ � � hi Xxj � WYXNk%lym � ��oz\�_{p � � · � ® ��� �
sVdP��l<nPc h d�|Vc�exm<c g k r e h c�eOl�e<sVdPm��tk	e<u}iHw=n h o�n�e<c[o�k�|	c[e<mZl�nPcNm<c[l�kV�=�\s�l�s�p{k h d$l�mYWYXZ�te<k	u¼l<nPc Ç;g �
c[|�sV� r s�l<c��bs�lXs.o�c�e�l�s h dRmxc[l`kV�{�te<c ��r c[dPo h c�m|_ ËZ�~} w v � ¯�] v�� �1] þIþIþ ^¢�Ø¯ h mAl�n�c=l<kVl�s���l h uRc h d�l<c�e�|Vs��µ�Gih m��tm<c[c��apPp{c[dP� h ©�� � ® �Nº WYX � �^ hi

Ë j � ` ¯ba � _ Ë � k�lnm � oT\1_ Ë p � � · � ® � ° �
�tl<n h mKuRs*�gdPk�lan�k	�B�z�tk	e r d�c[|	c[dP����m<sVubpP�Bc[�z�\s�l�s	� �� f sVm h oYl<k�k	�Pl<k7mxc*sVexo�nN�tk	e`p{c[e h k]� h oKm h �Vd\sV�Bm h dNs�� h |Vc�dN�Ps�l�s�m�sVubpP�Bc h m@l<nPcFmxk�¨�o�sV�B��c��~�yo[�'sVmxm h o*sV�'�pqc�e h k���k	�	e�s�u~i�w=n h o�n h mKo[k	d$|	c[d�l h k	dPsV�B�I�g�PcG§\dPc���sVm|º� a � _ � � �^ � ` ¯ba � _ � � �

� �^ ����� hi XLj � WYXbk�lnm � ��o[_ Z X � ����� �
� �^ ��H� hi Xxj � WYX Ì��	Î � _ Z X ��� �

½
� hi Xxj � WYX Îx�Q� � _ Z X ��� �x�� � · � ® �V� �

�>� ® Ã x 
n��� ���<c[�tc��<c �9� c��J�Pc��<c�� � � �H �������� c#�J�Pc��<c�� ����� � �q�9�L� �B� �������1�>�b�1� c � �-� �Pc��<c � ���c�� �����T� c�� � � �D�y�x� ���:�¡ �Q�x� ��� � �9�z� �=�[�xc �q� c �9� �¢_¤£ � �xc � c � �¥� � �J�Pc�� � � �y¦ �x�PcO� ��� � � � � WYX ��� �§k%lym � ��o _¤£ Z X � � �<c�� �¨� � ��� c �� ��� �<c �L�9� � ¦ �J��c �x�9�>� � � c �:� · � ® ���(��� ���J�Pc��<cG� � �<c$�x�Pc � c��x� � � � �1� ��� � a � _ ��© c ����� c � � � �x�Pc�� �T� �<�Vc� � ��� � ���Q�1� c�� � _ � _¤£ � �*�O�[�<c �D� c �9� �Bc � _ � �B� � �I§ �f��� � � �ª�y��ù{c��<c � ���[� �1� _¤£Y�x�Pc¡� ��� � � � � WYX ��� �
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®z¯ ¤JÁ, � �±:³�¢9¤>µ�¡_¤r±_¶r·7£�± ®z¯ ¤G¶  °*¤G F³ ®z¯ ¤^ÓA¤�Ô  Å  ±_²��\Ê�¢  ·7À�Åº² F®* °z¥  ¶r£�±�Â_ÆKÓ ¯ ¤G²[£H¹4¤r¢9¤r± ® Î��/�_°¦�¤r¢9¤w²�¤r¢z£�»$¤>²æ³�¢9 �Á ®z¯ ¤w² F®* À�·�¢9¤r¥ ¼È ¶r£�±�Â ®z¯ ¤w �À_°9¤r¢z»$¤>²��_¡[¿[¤>°��F¶> �¡�± ® ¢ F® ¤>°�¦`£ ®z¯ �: ¡_°9°9£  ±¦ ¯ £ ® ¤7±_ �£�°9¤6ÆJÓ ¯ ¤7²  ° ¯ ¤>² ¼ £�±_¤;²�¤r±_  ® ¤>° ®z¯ ¤7¤<¿[¥a �±_¤r± ® £ F¼ ¥�¢9 �À  À�£ ¼ £ ® ·q²[£�° ® ¢z£�À�¡ ® £� �±q¦ ¯ ¤r¢9¤  ° ®z¯ ¤À ¼ ¡_¤ ¼ £�±_¤7²�¤r±_  ® ¤>° ®z¯ ¤;À4¤ ®* ²[£�° ® ¢z£�À�¡ ® £� �±q¥�¢9 �À  À�£ ¼ £ ® ·�½ ®*"! £�±�Â�£�± ®    ¶>¶> �¡�± ®`®z¯ ¤7£�±_²�¤ ® ¤r¢zÁ}£�±  ¶r· F³ ®z¯ ¤&»  ¢z£  ±_¶>¤�Å`³«¢9 �Á ¤>µ�Æ$#�Æ%�[Æ%&[Æ('�±Ï �¢9²�¤r¢ ®  d£�±_¶r¢9¤  °9¤X° ®*F® £�° ® £�¶>°*),+*-x¶> �±_°*¤>¶r¡ ® £�»$¤I³�¢9¤>µ�¡_¤r±_¶r£�¤>°
¯~ »$¤:Àa¤>¤r±Ï¶> �Á&À�£�±_¤>²ì½�¤<¿�¶>¤r¥ ® ³P �¢ ®z¯ ¤:Á, � �±�¥a¤r¢z£� �²~Å<Æ

Â±µCÃqµRÔeîiÆ�c/.0��ò	�g·R¸¼³FÃoÎ#²xc"�P·Pc[½�Ç[ò1.3254yº�µ.³eÃ^ÆPcL²xc[Î#°}²xc*³<c�Ã`Ãq°6254Cú �87D� ¯,9;: �=<+ÔeîiÆ�¸�³`¸¼³eµ.¶¼³F°h³F·�¹�¹:°}²FÃ<cLÂÓÁIò³^¸�´�·�¶¼µCÃq¸�°}½�³o°.Îy³F¸¼½P·�³^°.¸¼Â�³6ÇL¶¼°.³<c	µCÁd°5»	c/2>4 ètº�ÆPcL²xc	³^¸�Ñ}½�¸�ù�Ç+µ.½IÃ�µ.¶¼¸¼µ.³^¸�½�ÑOc
?{cLÇ[Ã^³iµ.²xch³^·R¹�¹d°.³<cLÂ�Ã^°À³FÆ�°5º·�¹\ëBÔXü�³hÇ+µC½ÏÁ{cô³<c[cL½ÏÎ#²^°.´ ù�Ñ�Ô	ÕgÔ � ÔA@RÄ\ÃqÆPcôÇL°}²F²<c[³^¹:°}½�Â�¸�½�Ñ�¹qc+µ�ëÊ¸¼½ÊÃqÆPcô¹d°5ºXcL²	³F¹{c[Ç[Ã^²^·�´ ¸¼³�Î#°}¶¼Â�cLÂÁ±µ.Ç>ëÓ¸�½PÃ^°�Ã^ÆPc�Î#²<c"�P·Pc[½�Ç[ò�²qµC½�Ñ	cCB �8D 254FE�Ô � ¸¼½�Ç[c Ã^ÆPc ³^¸¼½P·�³F°}¸¼Â�¹qc+µ�ëÓ³FÃqµ.²FÃ^³�Î#°.²<ëP¸¼½�ÑôµCÃ$2HG �87D� ¯ 9;: Ã^ÆPcÇrÆ�°}¸�Ç�cÖ°.Î�2>4�¸¼³i²xc+µ.³F°}½±µ.Á�¶�c.ÔîiÆPc�½P·�´�ÁqcL²À°.Îi¸¼½RÂPcL¹qcL½�Â�cL½IÃ�Î#²<c
�P·PcL½�Ç[¸Bc[³ ó º*µC³�cL³0Ãq¸¼´�µCÃ<cLÂíÁIòÌ´RcLµ.½�³À°CÎ&êÒÿ ³^¸�´�·�¶¿µ'Ãq¸¼°.½�³LÔ
ühÑ}µ.¸¼½Èµ�³xc[ÃÖ°.Î�¶�¸¼Ñ}ÆIÃ�ÇL·�²0»	cL³�è�²xcL¹�¶¼µ.ÇL¸�½�Ñ�Ã^ÆPcqþ±·���c[³röCÇ[°}·�½IÃ�²qµCÃ<cL³	º�¸�Ã^ÆÅ÷�µC·�³^³F¸¿µ.½ º�ÆR¸�Ã�cÒ½R°}¸¼³xc5ë º�µ.³·�³xcLÂ Ãq°�cL³0Ãq¸¼´�µCÃ<c�ÃqÆPcÍ¹R²^°}Á±µCÁ�¸¼¶�¸�Ã_ò ìJI=K B ¦ £ B¿§$E$Léª Ä E�Ã^Æ±µCÃ�µCÃÓ¶�c+µ.³0ÃÒ°}½Pcn°.Î�ÃqÆ�c�Ã�cL³0ÃÓÎ#²<c"�P·Pc[½�ÇL¸�cL³Æ±µ.³�µ��\°.·�²^¸�cL²i¹:°?ºXcL²�»Cµ.¶¼·�cÖµ.Ád°5»Vc�ª Ä Ô6îiÆ�¸¼³�¹�²F°}Á±µ.Á�¸�¶¼¸�Ã_ò�Æ±µC³ Ã^°�ÁqcÖÇL°}´�¹±µ.²xcLÂnº�¸�ÃqÆnÃqÆ�cÀµ.½�µ.¶�òPÃq¸�Ç+µ.¶c��Y¹qcLÇ�ÃrµCÃ^¸¼°}½�Ägº�Æ�¸¼ÇrÆ�Ç+µ.½�Áqc�Ãqµ�ëVc[½nµ.ÇLÇ[°}²^ÂR¸¼½�Ñ�Ãq°�c
�:Ô�ÕgÔ � Ô � ¸�½�Ç+µC³<c�Ã^ÆPc	´bc+µ.½�¸¼³6³<c[Ã6Ãq°M�[cL²F°Òµ.½�Â�Ã^ÆPc»Cµ.²^¸¼µ.½�Ç[c	Ãq°Ó·�½�¸�Ã_ò}Ô\ðYc[¹�¶¿µCÇL¸¼½RÑÍ� � ì�N ÁIò ìOI=K µ.½�ÂÊ³^°}¶�»Y¸�½�Ñ�Î#°}² ó Ñ}¸�»VcL³ ¤

ó ú PRQ B0��� ìJI�K EPSQ B0���UTWVYX�B0��ª Ä EZE è2ÕYÔ � Ô3�Ië
ü Ã<cL³FÃTº�¸�ÃqÆ¾µ.½ªc�»	c[½ÅÂ�µCÃrµ�³F¹±µ.ÇL¸�½�Ñnµ.½�ÂÏº�¸�ÃqÆÏÎ#²xc"�P·PcL½RÇL¸Bc[³T²<c[³FÃq²F¸¼Ç�Ã�cLÂÈÃ^°[25\^] K ò �Y7D� ¯,9;: ²<c[»Vc+µ.¶�cLÂ
ó ú �`_Y7 �;a �870_ è�µh�±°}·�²F¸BcL²�¹:°?ºXcL²;°.Î:ª Ä úÕ� º�µ.³`·�³xcLÂ\ëyº�Æ�¸¼ÇrÆ�¹qcL²0ÎtcLÇ�Ãq¶�òôµ.Ñ.²<c�c[³;º�¸�ÃqÆÀÃ^ÆPc6Ã^ÆPcL°}²xc[Ã^¸¼Ç+µC¶»Cµ.¶¼·�c ó úcbg�Ê�dBe25f^] K �hgi2jE,úkbg�Ê�lB=25f^] Knm �oE,úkbg�Ê�lB �878� m �}� � E,ú �`_ Ô�îiÆPc�»Cµ.¶�·PcÓ°.Î ó Î#°}²ÃqÆ�cÀ·�½Pc�»	c[½Å³^µ.´�¹�¶Bc[Â î£c�ï Â±µCÃqµ�º�µ.³	ÂPc[²^¸�»	cLÂÏµ.³ ó ú �h_Y71ù a �87�ù ³^°�µ.¶¼¶@ÃqÆ�côÎ#²<c
�P·PcL½�Ç[¸Bc[³p25q@úsr_�'�è#º�¸�ÃqÆHrCú � D"7t7t7WD	ó ëKc"�P·±µ.¶y°}²�ÁqcL¶¼°5º ÃqÆPci.0��ò	�g·R¸¼³FÃ�Î#²<c
�g·�cL½�Ç�ò,.u2>4`ú �87D� ¯,9;: µ.²<cÖÇL°.½�³^¸�ÂPcL²xcLÂóÃ^°�Áqc¸¼½RÂPcL¹qcL½�Â�cL½IÃ+ÔË_½�°.²^ÂPc[²�Ã^°ÀÇL°.´�¹±µC²<ciÃqÆPc ²<c[³^·�¶�Ãq³�Î#²^°}´ Ã^ÆPchî£c�ï¬µ.½�Â�� ñ_²^µ5òÓÂ�µCÃrµRÄIÃ^ÆPc�´�µ��Y¸¼´À·�´ Î#²<c
�P·PcL½�Ç�ò�Î#°.²�Ã^ÆPc��ñ�²qµ+òóÂ±µCÃrµ�º*µ.³ÖµC¶¼³^°�³<c�ÃTÃq° �878� ¯ 9;: Ô � ¸¼½RÇ�cÀÃ^ÆPcÀ��ñ�²qµ+òóÂ±µCÃrµ�ÇL°5»	c[²^³TÃqÆPcÀ³qµ.´bcôÃ^¸¼´bcÀ²<c[Ñ}¸¼°.½Ïµ.³hÃ^ÆPc
N�v,wP)}89��)F�# #+'���K���/�#"$�!8*+'�����	�4�*('�*)��$+>�D+7��.�+'89�1)$%�2��#"$�yxG�{zF5$�H���E�� #��zF5$�*)S89�I�H�J)$���^8901��+	 #01�I�6�9��)��������� J5$)��*(���)X��+>�#+��.�+�8*��)$%/3$5$�^+	.$.$ #�}|6��-:+	���*01�:89�' � #��89�K���' J��5$ K����.��`�	�43$��)�)$��)�%�L
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�K�H���E�������A~S�GÓA¤�Ô ½«¡�¥�¥a¤r¢�Å  ±_²��;Ê�¢  ·æ½ ¼  	¦�¤r¢�Å ¼ £�Â ¯�® ¶r¡�¢z»$¤�³� �¢$� ! ±�&{-`+&£�±�+*�{�5#�Æ`Ó ¯ ¤X² F®* ¦`£ ®z¯ £�± ®z¯ ¤ ® ¦� À ¼ ¡_¤ ¼ £�±_¤>°X¦  °�¡_°*¤>²�³P �¢ ®z¯ ¤ ® £�Á}£�±�Â  ± F¼ ·�°9£�°w½�°9¤>¤ ® ¤<¿ ® Å<Æ¸Ó ¯ ¤C�y�/Ó��u² F®* ¦  °�À�£�±�±_¤>²ì³� �¢»S£�°z¡ F¼ ¥�¡�¢z¥4 6°9¤>°	Æ
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Period: 1.90
T0: 50545.18

Simulated sinusoid

�K�H���E�������0���JÎK 	¦�¤r¢\°z¥4¤>¶ ® ¢z¡�Á ³� �¢  °z£�Á&¡ ¼ÈF® ¤>²�°9£�±�¡_°9 �£�²  À4 	»$¤ ®z¯ ¤���É;·�µS¡�£�° ® ³«¢9¤>µS¡_¤r±_¶r·��`� 4��U�`����� 9;: ½�ÓA¤�Ô² F®* °9¥  ¶r£�±�ÂSÅ<ÆGÓ ¯ ¤I°9¤>¶> �±_²q¥4¤ "! À4¤ ¼  	¦�� 4 £�°!²[¡_¤ ®   F¼ £  °z£�±�Â_Æ
î���ï Â�µCÃrµRÄYÃqÆ��Ö½P·�´�Á1�L² ó £ °.Î;¸¼½�Â8�L¹1�L½�Â��[½IÃ Î#²��"�P·��[½�ÇL¸S�L³��"�P·±µ.¶y°}²iÁ1�L¶�°?º�2æú�� 78� ¯,9;: ¸�³ �`_ ÄRÃ^°Y°RÔîiÆ���¹d°5º��L²�³^¹1�LÇ�Ãq²qµÒÎ#°}²*Ã^Æ��Ö´��Lµ.³^·�²��LÂÊî^��ï µ.½RÂH� ñ_²qµ+òÍÂ�µCÃrµÒ³qµC´�¹�¶S�L³�µ.²��T³^Æ�°5º�½ó¸¼½Íù±Ñ�Ô�ÕYÔ � Ô ý þµIëeµC½�ÂÓÇ5ë�Ô@üh¶�³^°T³^ÆR°?º�½�µ.²��*ÃqÆ��iÇ[°}²^²��L³^¹:°}½�ÂR¸¼½�ÑT¶�¸¼Ñ}ÆIÃ`Ç[·�²F»h�L³�è�Á�µ.½RÂÒÂ�øPÁ�¸¼½�½8�LÂÓ¸¼½�Ã^Æ��iÇ+µ.³��i°.Î\ÃqÆ��O� ñ²qµ+ònÂ±µ'ÃrµIëiµ.½�ÂÄ\µ.³hµÓÑ}²��"�L½ó¶¼¸�½��.ÄRÃ^Æ���¹�²^°}´�¸¼½8�L½IÃ�´�°gÂ��[³�Î#²F°}´ Ã^Æ��ôÇ[°}²^²��L³F¹d°}½RÂ�¸¼½�Ñ�¹:°?º��L² ³^¹1�LÇ�Ãq²F·�´è#Î#²��"�P·��[½�ÇL¸S�L³�º�¸�ÃqÆ�µ��±°}·�²^¸S�L²Ó¹:°?º��L²�µ.Á:°?»h� � þ}ë�Ô üh³�Ç+µ.½ Á,�ó³Z�
�L½�ÄiÁ:°.ÃqÆ ¹d°5º��L²�³^¹1�LÇ[Ã^²qµðÆ�µ5»h�Èµ¹�²F°}´�¸�½��L½IÃT¹1�+µSëÈµCÃ��c���nÂ�µ5òg³[ÔÒË_½ÌÇ[°}½IÃq²qµC³FÃÖÃq°ÍÃqÆ8�Òî^��ï Â±µCÃqµRÄ@Æ�°5º��[»`�[²LÄ�ÃqÆ��Ó¹1�L²^¸�°YÂR¸¼ÇÀ³0Ãq²F·�Ç[Ã^·�²Z�¸¼³�½�°.ÃÀµ.³�ÇL¶S�+µ.²F¶�òÏ»g¸¼³F¸¼Á�¶S�Ó¸¼½ÌÃ^Æ�����ñ_²^µ+òÌ¶�¸¼Ñ}ÆIÃ^ÇL·�²0»`�.ÔÍË_½ð°}²^Â��[²�Ã^° ²��L´�°?»h��Ã^Æ���Ç[°}½IÃq²F¸¼Á�·RÃ^¸¼°}½Å°.Î*Ã^Æ��ù±²F³FÃô¹�²^°}´�¸¼½8�L½IÃÖÎ#²Z�"�P·��[½�Ç[òÌµCÃi�5�5� ¸¼½¾ÃqÆ�����ñ�²qµ+òÈ¹:°5º$�[²À³^¹1�LÇ�Ãq²F·�´[�� 5ÄyÃqÆR¸¼³Ö´�°gÂ��Òº�µ.³ô³F·�ÁRÃ^²qµ.Ç�Ã}�LÂÎ#²^°.´ ÃqÆ���Â±µCÃqµ	��¡+Ô*îiÆ8�ô²��L³^·R¶�Ãq¸�½�ÑÓ¹d°5º��L²�³^¹1�LÇ[Ã^²^·�´�¸�³�³^Æ�°5º�½Ï¸�½Êù±ÑRÔiÕYÔ � Ô ý þi�+ë�Ô6îiÆ��C�±°}·R²^¸R�[²�¹d°5º��L²µCÃ6ÃqÆ��	²��L´�°5»`�LÂÍÎ#²��"�P·��L½RÇ[òÍÇ[°}´�¹:°}½��[½IÃ*¸¼³6½��+µC²^¶�ò��"�[²^°�ÄYÁ�·RÃ�µC¶¼¶:°.ÃqÆ��[²6Î#²��"�P·��L½RÇL¸R�[³�µ.²Z�h°}½�¶�ò�³F¶¼¸¼Ñ.ÆPÃ^¶�òµ�?,�LÇ�Ã}�LÂÔîiÆ�� ´�µ.¸�½Ò²Z�[³^·�¶�Ãq³o°.ÎdÃqÆ��i¹:°5º$�[²6³F¹,�[Ç[Ãq²F·�´ µ.½±µC¶�òg³^¸�³�µ.²Z�i³FÆ�°5º�½�¸¼½ÒÃqµ.Á�ÔoÕgÔ � Ô ý Ô`îiÆ8� Ñ.¸�»`�[½�¹1�L²F¸¼°gÂÇL°.²^²Z�[³^¹:°}½�Â�³�Ãq°ÊÃqÆ���¹d°.³^¸�Ã^¸¼°}½¾°.Î6ÃqÆ���´�µ$�R¸�´�·�´¢�\°.·�²^¸S�L²Ö¹d°5º��L²ô·�³^¸�½�Ñ µC½ð°5»`�[²^³qµC´�¹�¶�¸¼½�ÑnÎ�µ.Ç�Ãq°}²Ö°.Î
� þRÔ6îiÆ��C�[²^²F°}²^³�µ.²Z�p�[³FÃq¸�´�µ'Ã}�LÂnÎ#²^°.´ ÃqÆ����^£¥¤�ê °.ÎeÃ^Æ���¸¼½�Â�¸�»g¸¼Â�·±µC¶�¹,�Lµ�ëP³�è#î^��ï µ.½�Â[��ñ�²qµ+ònÂ±µCÃqµIëµCÃ�ÃqÆ�� �SÌ Â±µ+òó¹,�[²^¸¼°gÂ�Ô Ë_½ÏÃqÆ��ÀÇ+µ.³���°.Îo³F´�µ.¶�¶yÂ±µCÃrµ�³qµ.´�¹�¶R�[³Òè#î^��ï Â�µCÃrµIëBÄ:Ã^Æ��L²���¸¼³hµ�Á�¸�Ñ�Â�¸¦?u�[²Z�L½RÇ"�¸¼½�ÃqÆ��h¹�²^°}Á�µ.Á�¸¼¶�¸�Ã_òÀÂ��L²F¸�»`�[Â�Î#²^°}´ Ã^Æ��o�	�R¹:°}½��[½IÃq¸¿µC¶�µ.½�Â�ÃqÆ���Á,��ÃrµÀÂ�¸�³FÃ^²^¸¼ÁR·RÃq¸�°}½Ïè#½��+µC²^¶�ò�µ�Î�µ.Ç[Ã^°}² � ¸¼½³^¸�Ñ}½�¸�ù±Ç+µ.½RÇ"�5ë`º�Æ��[²Z�+µC³�ÃqÆ��n�
?,�LÇ�Ã*¸¼³�²qµ'ÃqÆ��[²6³F´�µ.¶�¶�Î#°}²�¶¿µ.²FÑ`��Â�µCÃrµ�³Z�[Ã^³Tè§��ñ_²^µ+ò�Â�µCÃrµIëBÔ�÷T¸�»`�[½�Ã^Æ��h½P·�¶�¶ÆIòg¹d°.Ã^Æ��L³F¸¼³ °.Î`÷�µ.·R³^³^¸¼µ.½Íº�Æ�¸�ÃZ�T½�°}¸�³Z�.Ä�Ã^Æ�� ��Ì ñ�Â±µ+ò�¹1�L²^¸�°YÂÍ¸�½ÍÃqÆ��ÖÂ±µCÃqµÒ¸¼³iÁ1�[ò}°.½�ÂÏµ.½IòÍÂR°}·�ÁRÃ^³LÔüh³6Ç+µ.½�Á,� ³Z�
�L½�Î#²F°}´ ÃqÆ�� ¶¼¸�Ñ}ÆIÃ�ÇL·�²0»`�[³*¸¼½Óù±Ñ�Ô�ÕYÔ � Ô ý þRÄIÁ:°.ÃqÆ�Â±µCÃqµô³qµC´�¹�¶S�L³�Â�°ô½�°.Ã6°}½�¶�ò�Æ±µ+»`��Ã^Æ��³qµC´��*¹R²^°}´�¸¼½��[½IÃeÎ#²Z�
�P·��L½�Ç�ò}ÄPÁ�·RÃoµ.²Z�iµC¶¼³^°hÇL¶¼°.³Z��¸�½�¹�Æ±µC³Z�.ÔoîiÆR¸¼³`ÇLµ.½ÒÁ,��³Z�"�[½Ó´�°}²���Ç[¶R�+µC²^¶�ò�ÁIòô´��Lµ.½�³°.ÎRµ ¹RÆ±µ.³Z��¹�¶�°.Ã+Ô�¤��L²Z�CÄCÃ^Æ���´��Lµ.³^·�²��LÂ�¶¼¸�Ñ}ÆIÃqÇL·R²F»`��¸�³�Î#°}¶¼Â��[ÂTº�¸�ÃqÆ�µiÑ}¸�»`�L½�¹1�L²^¸�°YÂJ¨ôµ.½�ÂÖÃqÆ8��¸�½�Â�¸�»Y¸�Â�·±µ.¶Â±µCÃqµÍ¹d°}¸�½IÃq³Öµ.²���ÃqÆ��[½ÌÂ�¸�³FÃ^²^¸¼ÁR·RÃ}�[Â¾Ã^°�ÃqÆ��ÓÇ[°}²^²��L³^¹:°}½�ÂR¸¼½�Ñn¹�Æ±µC³Z�ÓÁ�¸¼½ è©¨1ª;«Y¬{ ú®B�¯�°²±[³>´¶µ,·�³�¨1E;�W¨:ëBÔîiÆ��qþ±·~�±ö'ÇL°}·�½IÃ�²qµ'Ã}��Î#°}²/�Lµ.ÇrÆ¾¹�Æ±µ.³��ÒÁ�¸¼½È¸�³	Ç+µC¶¼ÇL·R¶¿µCÃZ�LÂ¾µ.³	º��L¸�Ñ}ÆIÃ}�LÂ¾´i�+µ.½ÔC�e¸�Ñ}·�²��ÒÕYÔ � Ô ý}ý ³^Æ�°5º�³ÃqÆ8�T¹�Æ±µ.³���¹R¶¼°.Ã^³�Î#°}²iµÒ³Z��Ã�°.Î�¹,�[²^¸�°YÂ�³^¨óÇ[°}²^²��L³F¹d°}½RÂ�¸¼½�ÑÒÃ^°�ÃqÆ��T¶¼µ.²^Ñ`�[³FÃ��±°}·R²^¸R�[²*¹:°?º��L²*»Cµ.¶�·��L³i°CÎ�Ã^Æ��
N�¸KQE"$�C01+� �%'�^�$�'5$ #���� R.��>=R�� K+	��iº¹}»��H�E+��$�$ ��<�������/�#�\�#"$���>(��* D+	010S��"�+�.S���	�_�#"$��¼}|�)X���$��½^s« D+r�70��1%�"F�#8*5$ #(��^�1)w��¾W¾t¿cÈ���1%�)$���S8*+�)F�E�1)�8* ��<+����@5$)F�#��0_-/�H�w��¾W¾t¿!+�)��&��"$��)�+7�È+�0�01�1)$%7���*)S�6�*)�8*�&5$)F�#��0��#"$�`�*)S�&�����#"$�`���<+	 zmzLN�ÀKQE"$�I89�')F�� #��3$5$���1��)x���E+X����)$%'0��7�� #��zF5$��)�89�x8*��-/.���)$��)'�(Á,���X��"��:0��1%�"F�#8*5$ #(��/8*+	)w3��/�$�* #��('���x�� ��'- ��z�L�¿�L1��L ��+'�ÃÂÄ�Å1Æ©Ç8È5ÉOÊ kËOÌ »¶Í Æ©Ç�È5ÉtÎFÏ{ÐyÆÒÑÒÓWÇ8È5ÔOÉ LÖÕ6��)�8*�&�ZzSL�¿�L1��L �,-:+r�w)$�	�/"$�'01�q���' ;5�)$�*('�*) �#+	-/.$01���´��+>�#+�24��"$���� #��zF5$�*)S89�89�'-/.S�')$�*)F�:-:+r�´)$�	�:3��,89�'-7.�0��*���*01�´ #�*-/�>(��<���� #��- �#"$�}�$+>�D+$L×wP)Ï��"$�,8�+����X���^�#"$��½Gs� #+r�´��+>�#+�2Y�#"$�} ���-:+	�1)$��)�%89�')F�� #��3$5$���1��)X�1�E)$��%�01��%'��3�0��'L

ý$�hØ



0

5

10

15

20

25

30

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

frequency [1/d]

 F
o

u
ri

e
r 

p
o

w
e
r

a) Mkn 501 1997, all CTs

0

2

4

6

8

10

12

14

16

50560 50580 50600 50620 50640 50660

MJD

F
lu

x
 (

E
 >

 1
.5

 T
e
V

) 
[ 

1
0

-1
1
 c

m
-2

 s
-1

 ]

b) Mkn 501 1997, all CTs
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(CT1 no-moon data)
a) Simulated sinusoid
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(CT1 data including moon observations)
b) simulated sinusoid
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dDP�T���N]FXd,�WcW\2NrL�L&F�¨J² 9p³ ]�´�úø��� 7 � , :.- /9102- ÄDµ LOVJZC¨)¶}ú��`� 776 , :.- /9;:.- 8 µ�·:¸ ^��o��N2NXP�N2F�Z���VJPO\}�u\2^��/�^£¥¤XêP&��\r^��xUSV)ZJU�e1USZ)H�L&Rvd1�[LSë1F�U�Vj\2^��xdDP�T���N�F2d1��c \rNXHJI ·
♦ ��P�N�\2^�� ��Ì Z�L[¹ld,�WN2U�PnZvqn\r^8�o�"º�NrL[¹mLOVJZ ¸ ��»zZJLO\�L`LORSF2P5^�L[e`��\r^8��FrL&Ii�udJ^JL&FZ� ·�¸ ^)USF]c�L&VGL&RSFXPY,�uFZ�"�WVG�QNXP�I½¼�¾ ·�¿n· � ·�À Ì q1T�^JUSc�^iFX^JP�T�F�\2^���c�P&N2NZ�WR�LO\2USP�Vlc�P	�WÁKc�US��V�\4Y1�W\.T��"�WVG\2^��,ð�� ¸ ñÂLOVJZ

ÿ ¸�À Z�LO\�L�L&F`L��QH)VJcW\2USP�V
P&�"L&VÃL&Nb\rU�¼�c�USL&R:\rUSIi�mFX^JU���\�Y1�W\.T��"�WVÃ\2^��æð�� ¸ ñ�L&V)Z ÿ ¸�À \2USIi� ·anUSV)c"�l\2^��MIlL��nUSI5HJIÄc�P�NXNZ�WR�LO\2USP�V�c�P	�WÁKc�US��V�\`U�F5P�Yn\�L&U�V���Z�LO\`LG\rUSIi�KR�L&¾GP&��� µ qfY+P&\2^hZ�LO\rLFrL&IKdJRS��F�L&N��|U�VidJ^�L&F�� ·
♦ ¸ ^���d1��NXUSP1ZJUSc:Fb\rNXHJcW\2HJNZ��USF�T$�WRSRpe1USF2U�YJRR�:U�V�\2^�� ¸ ��»`qtYJH)\{VJP&\{F2Puc�RR��L&N2R�¹�USVx\r^8���"º�NrL[¹xRSU�¾�^�\rcWHJNXeh�Å ¼�¾ ·�¿n· � · Ø�Æ ·
♦ ¸ ^�� ��Ì Z�L[¹id1��NXUSP1ZmUSVi\2^�� ¸ ��»zZJLO\�L�USF�VJP&\�c[LOHJFZ�WZ�Y�¹m\2^���Z�LO\rL�¾�L&dJF4ZJH���\2P�\r^����QHJR�RvIKPnP&VUSV�\}�WN2NXHJd)\rU�P�V ·
♦ Ç U�e`�WVm\r^���VpHJR�R�^�¹nd+P&\2^���FXUSF�P&� Ç L&HJF2FXU�L&VmT�^)U�\}�uVJP�USF��&q)\2^���F2U�¾�VJU�¼�c[L&V)c"��P&�_\2^�� ��Ì Z�L[¹id1��NXUSP1ZY,�Wc�P�Ii��F�� ù � 77È 3m�QP&Nf\r^��O�kº.NrL[¹`L&VJZ ù 9 7ÊÉ 3m�QP�Nf\r^�� ¸ ��»ËZ�LO\rL Å �"� ·�¿n· � · ínq�\�LSë1U�VJ¾�USV�\2P�LOc�c�P&HJV�\\r^��xVpHJI`Y1��N�P&�Cí ¿ USV)Z���d1��VJZ8��V�\"\Z��Fb\k�QN��"�pH��WVJc�US��F Æ ·

üuF�T�USRSR�Y,�GF2^JP�T�VÌU�VÃ\2^��GV�� Í1\lIML&U�V�FZ��c \rU�P�V�q�\2^���F���FXUS¾�VJU�¼�c[LOVJc"�WFKT�U�RSR]ZJN2L&IlLO\rU�c[L&R�R�¹�c�^�L&VJ¾h��U�Vc[L&F��mP&�kL&VJPO\r^��WN5dJ^�¹1F2U�c�F`IKP&\rU�eOLO\}�WZhL&FXF2HJIKd)\rU�P�V�P&V�\r^��MV1H)RSR�^p¹1d+P&\r^8��F2U�F · ÿ�P&VJFZ�
�1H8��VJc
��FKP&�]\r^8�P�YJFZ�WNXeh��ZÎd1��NXUSP1ZJUScWU�\.¹�T�USR�R�L&R�F2P�Y,�xZJU�F2cWHJF2F���Z�\2^���V ·
ÏnÐSÑ ÒuÓ�ÔjÕ�Ó�Ö�×xØ�Ö)ÙÚÕ&ÔmÛÜÖ_Ý�ÔOÞ
�.V|\2^���c�L&FZ��P&� Ç LOHJF2FXU�L&VxT�^JU�\Z�:VJP�U�FZ�:\r^���ß�P�I`Ynº�anc[LON2¾�RS�fd,�WN2U�PnZJP&¾�NrL&IË^�L&F��pHJU�\Z��L�FXUSIKdJRR�:Fb\�LO\2USFb\rUSc�L&RY,�W^�L[enU�P�N · üuF�T�L&F|F2^JP�T�V�U�V�\r^��KR�L&Fb\xc�^�L&d)\Z��NWq{U�\rF|à��/�ËYJL&F2U�c[L&R�R�¹G�QP�RSR�PsT�F�\2^��Kà��/��P&��\r^8�lY1�W\rLZJUSFb\rN2U�YJH)\2USP�V�Y,�WUSVJ¾ Å USV5\2^��]c�L&FZ�4P&�w\2^�� ¸ ��»�L&VJZM�kº.NrL[¹�Z�LO\rL Æ c�R�P�FZ��\rPu\2^��O� Índ+P�V��WVp\2U�L&R)ZJUSFb\rN2U�YJH)\2USP�VT�U�\r^�HJV)U�\:Ii�[L&VKL&V)Z�eOL&NXU�L&V)c"� · �uH��4\rP�\2^��IëpVJP�T�VMà��/��U�\:U�F}\r^8��VKdDP�FXF2U�YJRR��\2P|L&F2FXUS¾�V�dJNXP�Y�L&YJU�RSU�\rUR�WF\rP�\r^��xU�VJZJU�e1U�ZJH�L&Ru�wP&HJN2US��N]d+P�T$�WNkeOL&R�H���F ·�.Vj\r^8��c[L&F��|PO�`êìëpVýí&á À ^JP�T��Weh��N�qw\r^8��Y�L&F2U�cxL&F2FXHJIKd)\rU�P�VjP&� Ç L&H)F2F2USL&ViT�^JU�\Z��VJP�U�FZ��P&�_\r^8�|d)NZ� ºenU�P�HJF]c�^JL&d)\}�WN]ZJP	��F]V)P&\]Fb\rN2U�cW\2R�¹K^JP�R�Z · anU�VJc"��ü Ç ��FX^JP�T�\r^���d)^���VJP&I��WVJP�ViP&�JþwLON2USV)¾JqncWP�VJF���c�Hn\rU�eh�Z�LO\�Lmd+P�U�Vp\2F�L&N��`VJP&\xU�VJZ���d1��V)Z���V�\|L&V�¹1IlP&NZ��L&VJZÎ\2^���L&FXF2HJIKd)\rU�P�V�P&�:T�^JU�\}��VJP&USFZ�5USFu\2^���N��W�QP�N���USVnºe&LORSUSZ · ï V��lT�L[¹�\2P�^�LOVJZJRR��\r^)USF|dJN2P�Y)RR��IÄU�F|\2P �WFX\rU�IMLt\}��\r^��KVpHJI`Y1��N5PO�4c�P�NXNZ�WR�LO\Z��Z�cWP�VJF���c�Hn\rU�eh�Z�LO\�Lmd+P�U�Vp\2F|â�L&VJZ�NZ�WdJR�L&c
�M�[LOc�^o¾�NXP�HJd�P&��âÎZ�LO\rLmdDP�U�V�\rF�Y�¹�U�\rF�L[e`�WNrL&¾h� ' À í Ì ( ·5¸ ^JUSF�dJNXPnc
��ZJH)NZ�&q^JP�T$� e`��NWqvIlL[¹���U�\r^��WNkU�V�\rN2P1ZJHJc
�xV��WTãP&NkN���IKP�e`�6� ÍnUSFb\rUSV)¾ld1��NXUSP1ZJUScWU�\rUS��F��QN2P�Iä\2^��|dDP�T���NkF2d1��cW\2N2HJIÅ anR�H)\}�'ëp¹1.ÊF ¸ ^8��P�N���IGq ' @�@ q�d · @ ¿ ( Æ · üzZJU¦?u�WNZ�WVp\"L&d)dJN2P�LOc�^GT�L&F4\r^��WNZ� �QP�NZ�xHJF���Z�^8��NZ�O*¸ ^8��å�æ�çtè5éQê�é�ë è�P�NMå�æ�çtèxìvçtíSå�éiîMç�ï1é ð�USF`T���R�R:ë1V)PsT�VÃUSVl�WRR��c \rNXP�VJUScWF ' À�¿ (�L&V)Z �kº.NrL[¹hL&FX\2N2P�VnºP�I5¹1ñ.ò ÅX' À @`Ø (�L&VJZjNZ� ����NZ�WVJc"��\2^���N���USV Æ L&VJZjZ��WVJP&\}�WF]\r^���N���FXdDP�V)FZ�xP&�{L`RSU�V��[L&N�FX¹1FX\Z��I�\2P�USVJdJHn\4Z�LO\rLT�^JUSc�^icWP�VJF2U�FX\2F4P&��L`R�L&NX¾`�uVpHJI5Y,�WN]P&��NrL&V)ZJP�IKR�¹�ZJU�FX\rNXUSYJHn\}��ZMF2^JP&\2F]T�U�\2^iNrL&VJZ)P�IäLOIldJR�U�\2HJZ�� ·�¸ ^JU�FIlP1Z���Rvc[L&VGY,�p��L&F2U�R�¹iLOZJP�d)\Z��Zi\rPló�R�L��[L&NXF4Yp¹mUSZ��WVp\2U���¹1USV)¾`\r^��xF2^)Pnc>ëmT�L[e`��FWqDP&N4IlP�N���dJNZ�Wc�U�FZ��R�¹m\r^8�USV�\}�WNrL&c \rUSP&VJF�P&�uL�FX^JP1c>ë�T]L[eh�GT�U�\r^ÃL�dJR�L&FXIMLd.ÊYJR�P�Yj.fU�Vh\r^��5ô��W\�q�T�U�\r^
\r^8�GN2L&VJZJP&IõF2^)P&\rF ·Ã¸ ^8�FX¹1FX\Z��IöN���F2d+P�VJF��i�QHJVJcW\2USP�V�USF5\2^���V�¾�U�e`��V
Y�¹o\r^�� é º.d)N2P1ZJHJcW\2USP�V�IlP1Z���R�L&VJZ
N��We`��L&RSF�U�\rF���R���U�V�\r^8�F2^�L&d1�uPO�v\r^8�uUSV)ZJU�e1USZ)H�L&RaþwLONZ��F · ��N2P�I½L|dJ^�¹1F2UScWF�e1UR� T�dDP&USV�\[qp\r^��kNrLOdJUSZ�eOL&N2USL&YJUSR�U�\.¹�P&�v\2^���þ�L&NZ�WF�c�L&VY,��HJVJZ8��N2Fb\rP1PnZ�Y�¹�I���L&VJFxP&��F2^JP1c>ë�L&cWc"��RS��N2LO\rU�P�V�P&�O�WRR�WcW\rNXP�VJFWq�RS�[L&Z)USVJ¾m\2P�FX^JP�NX\,þwLONZ��N2U�FZ�`\rU�I��WF�qT�^JUSRS��\r^��xF2^)P�NX\�Z��Wc[L[¹i\rU�I���FXc[L&RS��F�IlL�¹MY,�xZJH8�x\2P�NrL&ZJUSLO\rU�e`��cWPnP&RSUSV)¾�P&�{\2^��p��RS��cW\2N2P�V)F ·
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d1�[L�ëpF ·�¸ ^pHJF�\r^��xIlL&USViU�Z��[L�U�F]\rP,�-/.1032546-87�9�-;:�<=0�0>9@?�.�A57�9�-�BDC�B"A>E1FG2H<=BIBDC�25:KJL9=CM7�-N:$AOC�BD-QP�?R7�9�2S7TA>E�,�25:$U$AOVW0M?KU$C�B�7�,�C�P=<�7I-�UX 2H,�-�BYJLC37�9Z2[46-\,�7�2HC�:]BD9$2H.�- ·
üuF�T�U�RSRfY1��F2^JP�T�V�Y1��R�P�Txq_\2^��KVJP�N2IlL&R�UR�[Lt\rUSP&V�P&��\r^��ÏêìëpVBí&á À dDP�T���N|F2d1��c \rNrLjP�V�\r^��KF2^)P&\|VJP�USF��IKPnZ��WR:RR��L&ZJF�\rPjT�^JU�\}��VJP�U�FZ��NZ�WF2USZ)H�L&RSFWq^�Ínc"��dn\��QP�N�\2^�� �SÌ º.Z�L[¹ �
?,��cW\�q{T�^JU�c�^�U�IldJR�¹ÎLOV��Í)d+P�V��WVnº\rUSL&R:dJNXP�Y�L&YJU�RSU�\.¹�ZJU�FX\2N2USY)H)\rU�P�V�P&�]\r^8�lVJP&N2IlL&RSUS�"��Z ��P�HJNXUR�WN�dDP�T���N�eOL&R�H���F · anU�VJc"��\r^��KF2^JL&d,�lP&��\2^��USV)ZJU�e1USZ)H�L&RºþwL&N���F4L&R�F2P`Z8�W\}�WN2IKUSV��WF�\r^8��F2^�LOd,��PO��\r^���Ii�[LOVmdDP�T���N4FXd,�WcW\rNXHJIGq)U�\�F2^JP&HJRSZmY1��d+P�F2FXUSYJRS�\rP�ZJUSFb\rU�VJ¾�HJU�F2^�Y,� \.T$�
��V
ZJU¦?u�WNZ�WVp\|\.¹1d,�WF`P&�;þwL&NZ�WF�q}\2^pHJF5¾�U�e1USVJ¾i�QHJNb\r^��WN�U�VJF2U�¾�^�\�U�V�\rPj\r^��ldJ^�¹nFXUSc�L&RdJNXPnc
��F2F���F"USV�e�P�R�e`�WZ ·�.V�FXHJIKIML&Nb¹�q)\2^��xUSVJd)H)\�Z�LO\rLY^MB�¯�E]U�F4¾�U�eh��VGYp¹M\r^����QP�R�RSP�T�USVJ¾wüuVJF2LO\}�O*^MB�¯�E!ú _`

qba : «`q m�c B�¯ed[f
q�E Å ¿n· Ì ·�À Æ
L&VJZ�\r^8��FX¹1FX\Z��I NZ�WF2d+P�VJFZ� 2ÖB�¯�E�N���dJN���FZ�WV�\rFx\r^���c�P&Vpe&P�RSHn\rUSP&V�PO��\2^���NZ��FXdDP&VJFZ���QHJVJc \rUSP&V ª�B§¯�EuT�U�\r^\r^8�|U�VJdJH)\�ZJLO\�Lg^MB�¯�E *

2ÖB�¯�E ú ªCB§¯�E$h�^MB�¯�E"i1úkjl^ÖBMf E;ª�B§¯1dmf E µ f
ú

_`
qba : «`qnj c B3fodmfWq�E�ª�B�¯ed[f E µ f

ú
_`
qba : «`q m ªCB÷¯edmfWq�E Å ¿n· Ì ·�p Æ

ªCB§¯�E º NZ��FXdDP&VJFZ�x�QHJVJc \rUSP&Vj\2P c º�\.¹1d1�|FX^JP&\2F"Lt\k\2USIi��áfWq º \rUSIi��P&�{U�ºü\r^gþwLONZ��qtF2^JP&\«`q º üuIKdJRSU�\rHJZ��uP&�}U º�\2^gþwL&NZ�IqOF2^)P&\ Å NZ�WdJR�LOc"�p«`q�Yp¹ B=«`qOd «YE�U�Vjc[L&F�� «srúø� Æt º Z���VJPO\}��F4\2^��xV1H)I`Y,�WN�P&�}U�VJZ��Wd,�WVJZ���V�\&þwL&N���F�qtF2^JP&\2FkT�^)USc�^c�P�V�\rNXUSYJHn\}��\rP�\r^8��P�YJFZ�WNXeh��ZÎZ�Lt\�L
à:RR��L&FZ��VJP&\}�Oq]\r^�Lt\M\r^8� «`qxL&VJZZf
q"e&LORSH��WFmL&N���VJP&\lc�P&IldJRS�W\Z��R�¹�U�VJZ��Wd,�WVJZ���V�\iU����[LOc�^ÜF2^JP1c>ëÃT�L[e`�dJNXPnZJH)c"��FkFZ� e`�WNrL&RJþwL&N���F4\r^)N2P�HJ¾&^GU�V�\}��N2L&cW\2USP�ViT�U�\r^GL�FZ�W\kP&�}dJR�LOF2IlL×.ÿYJR�P�YJF
. ·�uH��|\rPl\2^��wÿ�P�V�e�P�R�H)\rU�P�VG\2^���P&NZ��I ' À Ì á1qDd · � @ Ø (Úq�\r^�����P�HJN2US��N4\rN2L&VJFb�QP�N2Ivu BMw$E]P&�}\2^��5Fb¹1FX\}�WINZ�WF2d+P�VJF��M2ÖB§¯�E4U�F4¾�U�eh��VGY�¹D*u�B!w$E`ú jyx9 x 2�B�¯�EYT*V8XCB�r3wy¯�E µ ¯`úkz BMw$E\{kB!w$E Å ¿n·}|)·}| Æ
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tur�p/f;5Ci��D5Ek(k
hos�n;5Ej��B� Ó�� ñ�� ·D� s�i�5C5Ev�5Cv?{Ji�p1g(f;5�r!hofqw85E5CiRh1v�v�5EvXn;p#n;r�5�f;g(m@e�k�hon;5EvLk(g�¾/r�n�tEe�j��/5Cf�g(iLn�r�5
sFp/k(kIp���gIiJ¾@�<h[¹6Z¸ r�5 à enÍ�5Ej;j9p/j&p1s�5Eh1tur�v�honuh y p/g(i�n���h1f&tEh1k(tCe�k�h�n�5Ev�h1fPn�r�5 y j;pav�e�tCnPw65znB�<5C5Ei\n�r�53j95Ek�h�n�gI�15�5Ej9j;p/j
p1s�n�r�5�j;5Eh1kOv!honuhXh1i�v�n;r�5�f9g(mPe�k�hon;5Ev à enÍ Å�� �J�� 5^8¡ 	�� Ê �J�� 5^8¡ 	�� � � �J�� >^ ` �J�� >^ Æ ·X� s<n�r�5=j;5�hokDp/j
f;g(m@e�k�hon;5Ev à enÍX��hofqn�pap�f9m�hok(k Å �J�� 5^x¢ _ p/j��6�F 5^8¡ 	�� ¢ _ Æ {8n;r�5Ph1w�f;p/kIe�n�5�5Ej;j9p/j���h1f�e�f;5Cv£g(i�f�n�5�hovÅ�� �J�� 5^ ¡ 	�� Ê � �J�� >^ Æ ·�¸ r�5¤i�p/gIf;5R�<h1f�n�r�5Ei¥h1v�v�5CvVn;p�n�r�5¤f;gImPe�k(hon�5Cv à enÍ:5EfXh1tCtEp/j9v�g(iJ¾�n;pbh
Ç h1e�f;f;g(h1i�v�g(f9n;j;gIw�e�n�gIp/iL��gIn�r�h=f�nuh1i�v�h1j;vRv�5C�ag�hon;g(p/iM|^¦u§©¨ � Ê � �J�� >^ ¡ 	�� ·�� g(mPe�k(hon�gIp/i�f���gªn�r�p/e:n�h1i�¹
i�p/g(f95�tEp/m y p/i�5Ei�nqh1j95�k�h1w85EkI5EvMh1f�f;e�tur ·
c p1j�m#p/f�n�p1sln�r�5�f;gImPe�k�h�n�g(p1i�f y j;5Cf;5Ci�n;5Ev¤r�5Cj;51{^n�r�5 ¸ 5�»«v!hon�h#f y h1tCg(iJ¾ Å g · 5 · n;r�5@p1w�f;5Cj9�ohon�gIp/iXn;g(m#5Ef
�B	 Æ r!h1f�w65C5Ei}e�f;5Cv ·M¸ r�5=j;5Eh1f;p/i¤�<h1f�n;r�5#f;m=h1k(k�i�e�m@w65Cj�pos�v!hon�h y p/gIi�n;f�tEp/m y h1j95Ev¤n�pLn�r�5d¬"º�j�h[¹
v!honuh&��r�gItur�f y 5E5Cv�f�e y tEp1m y e:nuhon;g(p/i? á i�p1n�r�5Ej y p/gIi�nqgIf�n�r!hon�v�5z�ag�hon;g(p/i�f�sFj9p/m®5C�15EiRv�honuhdf y hotEg(i)¾
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��n�#��	�ý���î�	��þí�é�í�� "��7û
�9²�ýÕ* û�*!¿�À�Á��b�' wþüúsûÃÂ$�« ��&% 	���þí� ����	�Ä9Å À�Á�ÁoÆ�ÇqÀ/È�¿�À�Á��b�� DþÚúsûlÉ1û�Ê 	���þ���*!Ë[ý� �ý����	 í�}%C²þüúsû��Úú��þ����Wý��Úûe��	 ��� ]û�þüû* ��?Ìð����	�Íý�� ÚûeîWý�¶Wû+�uý}�©���sýÿþí������¿�À1È�ÎªÂ��� í�&%T	���þí�EÏ@�� �Ä9Å�À1È*È!Æ�Ç�ÀoÐ;¿�À/È�ÎªÉnû�Êý	���þ��CÏ�*ç*Ñ6ÒM�|þÚúsû"�+�#��û �������xû�µI����tû+��þÚý����5�� "��7ýÿþ���	�û"	�ý��Qþ# Úý�'���þüý}�#�xþüúsû" �û)���Ú��ÓD���� Úû)	Q�� "��7ýÊþí��	�û ³ ÈDÔ�Õ ³ È �
���Q'&û"���Úû
	���Êþüû* í����þüý�¶Wû+��%�*ç�Ö�×}ýØ¶ û
��þüúsûe �û)���q´n�	 üûe	��$ ���þÚý�����ÙoÚ"�#�+þüúsû}þÚý� ]û���úsû+�"þÚúsûl´n�� Úûe�� "��7ýÿþ���	�û�	6 í��n�@'I%T� �±����þ��' lÄuÛuÜE²WþÚúsû}þÚý� ]û����þüúsû�Ý�Þ��Qþ��Úú��þ�������ê ¾?½Øß Ô3à ¾?½ØßDá&â Ù1Ú
ã¶êPÎ±ê"ý���û�µI����tû+��þÚý������}%®	�ý���þ�Þüý�'���þÚû)	�Ï§*8Ë�ý} ]ý����zÞ�ê ¾�äBå Ô3à ¾�äBå ã â Ù1Ú á ê�*

æ |�ç



è�é�êBë8ì�íïî:ð^ñaò�ì7ó7î�ëRî�ôlèoë�è�ð�ð�ó*ì�ó7î ë^èoõÃì�öuí9÷ùø«ó(ëxì7ú6ö�ö;û1üJízö�ý;ý9ó7î�ëMô*î�í�ì�ú8ö�÷3özè�ëXþJîañoí;ó7ö�í¯ü�îoÿ�öuí
ü ï�� ÐMw�Ñ+þ�ó(ëxì�ú6öqý9ú6îaì�ë6î�óIýzö�÷3î:ð�ö�õ��
� i3p/j9v�5EjOn�p@�15Ej;gªs��dn�r�5�v�gÕã65Ej;5Ci�n�n�r�5Cp/j;5zn�gIt�h1k y j95Ev�gItCn�gIp/i�fDp1s�n�r�5 y j;5z�:gIp/e�fDf;5Etzn�gIp/i?{:n;r�5�m#5�h1i y p �D5Ej
f y 5Etzn�j9e�m sFj;p/m æ�������� g(i�v�gI�ag(v�e!h1k�f9g(mPe�k(hon�gIp/i�fl�<h1fOt�h1kItEe�k(hon�5Cv�hoi�v=5z�oh1k(e!h�n�5EvJ � n¯n�e�j9i�5Ev�p1e�n�{�n�r�hon
g(f��<h1f¯i�5CtE5Ef9f�h1j	�dn�p�g(i�n�j9p:v�e�tE5�h�tEp/i�f9nuhoi�n¯n;5Ej;m«ø n�p�n�r�5�m#5�h1i y p �<5CjOf y 5CtCn;j;e�m gIi#p1j;v�5Cj�n�p�w�j;gIi�

n�r�5Ep/j	�Lh1i�vMf;gImPe�k�h�n�g(p1i�f<gIiXh�
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�r�5�j;5Eh1f;p1iMsFp/j�n;r�g(f�ø���n;5Ej;m g(f�nB�Dp1sFp/kIv?Z
♦ �r�5&5�ãJ5CtCn�p1sOe�i�5C�/5Ci}v�honuh�f y h1tCg(i�
� á f��<h1f�f9r�p ��i}gIi���
� ç  p  æ w � {Jn;r�5 y p �D5Ej�f y 5CtCn�j9e�m

p1sqh£f;gIi�
/kI5�f;gIiae�f;p/gIvbgIf&j�hon;r�5Ej&tCp/m y k(5���gIi�n�r�5Lt�hof;5Lp1s�e�i�5z�/5Ei�v!hon�h¤f y h1tCg(i�
���q5�hoj;k ��h1k(k
sFj95DÇ�e�5Ei�tEg(5Cf�r!h��/5�h�i�p/i!��ÉE5Ej9p c p/e�j9g(5Ej y p��D5Ej<tEp/i�n�5Ci�n���r�5�f;h1m=5 y j9p/w�k(5CmHhnãJ5CtCn;f<n�r�5 y p �D5Ej
f y 5CtCn�j;h�g(i�n;r�5Pf9r�p1n�i�p1g(f;5�m=pav�5Ck*"�r�5Pk�h1j#
/5Phom y kIgIn;e�v�5Efqhon�f;m=h1k(k�sFj;5#Ç�e�5Ei�tCg(5Cf$
/gI�15Ph�tEp1i!�
n;j;g(w�e�n�gIp/iXn;p�n�r�5 c p/e�j9g(5Cj y p��D5Ej��oh1kIe�5Ef�h�n�k�h1j#
/5�sFj95DÇ�e�5Ci�tEgI5Ef�h1i�vRn;r�5&tEp/j9j;5Cf y p/i�v�gIi�
3m=5Eh1i
c p/e�j9g(5Cj y p �D5Ej9f�h1j95�n�r�5Cj;5CsFp1j;5�k�h1j#
/5EjDn�r!h1i~ÉE5Cj;p�

♦ ��p/g(f953tEp/i�n�5Ci�n�gIi�n�r�5Lv!h�nuh� � ibt�h1f95Lp1s y e�j;53��r�gªn�53i�p/gIf;5o{On;r�5Lm=5Eh1i y p �D5Ejdf y 5Etzn�j;e�m g(f
e�i�gIn%�&sFp/jDh1k(k!sFj95DÇ�e�5Ei�tEg(5Cf&�75#Ç^ ç  p  |'� (�r�5qm=5Eh1i y p �<5Cj�f y 5Etzn�j;e�mHpos?n�r�5qf;r�pon�i�p/gIf;5 y j;patE5Cf;f
n;r�5Ej95CsFp/j95dn;5Ei�v�f�n;p��<h1j9v�f@e�i�gIn%�R��r�5Ci}n;r�5di�p/g(f95dk(5C�15Ek¯g(f�gIi�tEj95�h1f95Ev?)�r�e�fE{lh1f�wO|bw85EtCp/m#5Ef
k(h1j*
/5o{Jn�r�5#m#5�hoi y p �<5Cj�f y 5EtCn;j;e�m v�p:5Cf�i�p1n�j;5Eh1turýÉE5Ej9pXw�e�n�h y�y j9p�h1tur�5Cf@h3tCp/i�f9n�h1i�n��1hok(e�5o{
v�5zn�5Cj;m#g(i�5CvMw'�3n;r�5�i�p/g(f95�k(5z�/5Ek�gIi3n�r�5�v!hon�h+�7f;5C5,��
� ç  È  æ 5�h1i�v3s � 
� ibtEp/m@w�g(i!h�n�g(p1i���gIn�r�h1ibe�i�5z�/5Ei v!honuh£f y h1tEgIi�
�{On�r�5Li�p/gIf;5LtEp1m y p/i�5Ci�n#m#g-
/r�ndj95Ev�e�tC5Mn;r�5
tCp/i�n�j;gIw�e�n;g(p/idp1s6n�r�5�v!hon�h�f y h1tEgIi�
�n�p�n�r�5qø$�*n�5Cj;mMZ � idn�r�5�t�h1f95�p1s6n�r�5�¬.�Bj�h��dv!h�nuh�tEp/i�nuhog(i�gIi�

h3k�hoj*
/5Pi�e�m@w65Cj�p1sOv!honuh y p/g(i�n;f���gIn�r¤h3k(h1j*
/5@i�p/g(f95&tEp/m y p/i�5Ei�nE{?n�r�5dh1v�v�gIn;g(p/i£p1s¯n;r�5di�p/g(f95
j95Ev�e�tC5Ef�n�r�5�m#5�hoiLh1m y k(gIn;e�v�5 ÿ w'��h1k(m#p/f9n�h@s7h1tCn;p/j0/21%3  á f�h&j;5Ef9e�kInE{�n�r�5�tEp/i�n�j9g(w�e:n�g(p1i�n�p
n;r�5 c p/e�j9g(5Cj y p �<5Cj�honDk�h1j#
/5�sFj;5#Çae�5Ei�tCg(5Ef<g(fDh1k(f9p@j;5Cv�e�tC5Ev? á i�p1n�r�5Cj y p/g(i�nOg(f¯n�r�hon<n;r�5�ø���n;5Ej;m
gIf�h1w6p �15�e�i�gIn%��sFp1j�n�r�5�¬4��j�h���f9g(mPe�k�hon;g(p/i�fC á v�v�gIi�
&n�r�5�i�p1g(f;5���gIk(k6j;5Ev�e�tE5�gIn�n;p��<h1j9v�f�e�i�gIn%�1

� i y j9g(i�tCg y kI5&n�r�5=ø$�*n�5Cj;m tEp/e�k(v�hok(f;pMw85�v�5zn�5Ej9m=gIi�5Ev�h1f65så,+ n;p�
/5zn�r�5Cj���gIn;r ÿ h1i�v�|l{lw�e�n�n�r�gIf
y j9p:tC5Ev�e�j95�r!h1fPh�v�j�h���w!hot�æ8 c p/j�f;m=h1k(k¯|7�*�1hok(e�5CfE{ln;r�5 y p��D5Ej@f y 5EtCn;j;e�m v�pa5EfPi�pon&h y�y j;p�h1tur�n;r�5
ø���n�5Cj;m �1hok(e�5���gªn�r�gIidn;r�5�e�f;5Cv#sFj95DÇ�e�5Ci�t8�#j�hoi�
/5��:9<;SË>=�? Ã5Ä ����
� ç  È  æ h�hoi�vdw �  á fOh�j95Ef;e�kIn�{/n;r�5
f;r�p1nOi�p/g(f95 y h1j�hom=5zn�5Ej9f ÿ {a|�h1i�v�ø h1j95�f9n�j9p/i�
/k@�&tEp1j;j;5Ck�hon;5Ev?{A
/gª�ag(i�
�j9g(f;5�n;p�k(h1j*
/5 à e�tCn;e!hon�gIp/i�f¯g(i#|
h1i�v ÿ ��h1i&5���h1m y k(5 y p �<5Cj�f y 5Etzn�j9e�mX{/��r�5Ej;5�h�k�h1j#
/5 y 5�hnæ@honlf;m=h1k(k�sFj;5#Ç�e�5Ei�tCg(5Cf�m=gIf;k(5Eh1v�f,n�r�5B5så,+
y j9p:tC5Ev�e�j95=gIf�f;r�p ��i�gIiC��
� ç  È  p��  � i}n;r�5#t�h1f95=p1s<k�h1j#
/5&|7�*�1hok(e�5CfE{
r�p �<5z�/5EjC{ln�r�5 c p/e�j9g(5Cj y p �D5Ej
p1sDn�r�5=r�g-
/r¤sFj;5#Ç�e�5Ei�tD�xj;5E
1g(p/ixg(f�hon�n�r�5=ø���n�5Cj;m kI5C�/5Ck<hoi�v}tEh1i�n;r�5Ej95CsFp/j95=w85=e�f;5Ev}n�pXh1tEtCe�j�hon;5Ek@�
v�5Cj;gI�15�n�r�5Lø$�*n�5Ej9m �F��
� ç  È  æ 53h1i�v�s � :�rae�fE{¯n�r�5�f9p/k(e:n�g(p1i}n�pRn;r�g(f y j;p1w�k(5Cm gIf�n�p£v�5Ej;gª�/5�n;r�5
ø���n�5Cj;m sFj9p/m n�r�5Xm#5�h1i y p �D5Ej#f y 5Etzn�j;e�m p1i�tE5��FsFp/j#hC
/gI�15Ei v�honuh¤f y hotEg(iG
�h1i�v�i�p/gIf;5LtEp/i�n;5Ei�n �
h1i�v e�f;5�n;r�g(f#�oh1k(e�5MsFp/j=h1k(k�p1n;r�5Ej�f9g(mPe�k�hon;g(p/i�f+�3æ15C5 y gIi�
 gInH�G�:5Ev �  � gImPe�k�h�n�g(p1i�f&��gIn�r Y Ê /SË�;:{
| Ê ;SË�=�?Lh1i�vM� Ê ;SË�=I? Ã5Ä �Fg*©51�tCp/j;j95Ef y p/i�v�g(i�
&j9p/e�
/r�k �dn�pPn;r�5�
5�J v!honuh�j;5Ef9e�kIn;f � f9r�p �<5CvXhPtCk(5Eh1j
g(m y j9p��15Em#5Ei�n� � i�n;r�5¯t�h1f95<p1s�h��oh1j9g�h1w�k(5�ø���n;5Ej;m¥n�r�5Oj;5Cf;e�kªn�f,sFj;p/m æ������ g(i�v�gI�ag(v�e�h1k y p��D5Ej
f y 5Etzn�j9e�m
f;gImPe�k(hon�gIp/i�fl�D5Ej95�| Ê ;SËLKNM�O:;SË�=�P�?=hoi�v ÿ Ê /�Ë�QNM(O _ ËLM'=�gIidtEp/m y h1j9g(f;p1idn;p�| Ê ;SËRMASTOC;�Ë _/_ ?dh1i�vÿ Ê /SËLKNMUOV;SËLW'S�p1w�nuh1gIi�5Ev���gªn�rLh@tCp/i�f�nuh1i�n�ø Ê ;SËRM'/�(Xqf;gIi�
 Y Ê _ Ë�;:{�| Ê _ ËL;�?Mh1i�vM� Ê ;SË�=�? Ã5Ä
g(iPn;r�5�f;gImPe�k�h�n�g(p1i�fY
/gª�/5Cf�| Ê ;�Ë�W'=ZO+;SË _ W�?#h1i�v ÿ Ê /'=�Ë�=ZO[W�Ë�Q�KH���1hoj;g�how�k(5<ø$�*n�5Ej9m � g(idtEp/m y h1j9g(f9p/i
n�pd| Ê ;SËLW'S0O\;SË _ =]?Xh1i�v ÿ Ê /'=\Ë�W.O _ ;�ËLM[�7tCp/i�f�nuh1i�nqø Ê P�Ë�PN; �  á f�t�hoiMw85�f;5C5EiLn�r�5�m#5Cn�r�p:vLp1sæ15C5 y gIi�
=ø^�G�:5EvXh1k(f9p#gIm y j;p �/5Cf�n;r�5�5Ef�n�g(m=hon;g(p/i�posÃn;r�5�g(m y p/j�nuh1i�n<f;r�p1n�i�p1g(f;5 y hoj�h1m#5Cn;5Ej�|�ç`_JÉ�acb>dIegf�e#hgiIbLjUjUe#kcb�l�i`e	m�n&oqp8mLm�psr�d(oºÞtpDj<e;ÓNu�v�u wcu xcu�ËybLz{h	eBi`a{e0d`lDj]|{mLe�¶slïÞtb>l�z{h	e�Ù�È} b�z{h�Þte#l8d~e*dYrZbRita�bLz{h�Þ`e*lDd`bLz�îzcp8b�d`e(mLe9¶De	m(²�i`a{eIl�jU|cm�bRit�{kye¯Ì+�¤Ä�ÛuÙ�È} kye#h�Þ`e*lDd`e#d�rZbLi`a�bLz�h�Þte#lDd`b�z�î�z{pDb>d~e(m�e�¶De#m u
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f y ¨EtEg(h1k��^h1j�¨�f;r!h y ¨�m#p:v1¨CkI�7g��¨o ¬ hoe�f;f9g�h1iLp/jJ¨�� y p/i1¨Ci�n�g�hok � ¾�¿BÀ Á½Â Ã�UEÄ�Å�Ã3W1ÆGÇ«Ç�ÈÉÃ�Ê!UEÃXÃXÈ+ËZÆÌ gIn�r=n�r1¨�j�¨Ef9e�kIn;f�p1s�n�rZ¨ y j�¨z�ag(p/e�fDnB�<p&tur!h y n6¨Cj;f��M¨�t�h1i3i�p �Vj�¨D�!i1¨�n;r1¨ y j9p/w!h1w�g(k(gªn%�dt�h1kItEe�k(hon�gIp/i#p1s
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w¯¨Cg(i�
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a) Mkn 501 1997, all CTs
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f;e�á=tCgP¨Ci�n;k �£j�¨EkIg�h1w�k®¨@tCj;gIn�¨Ej9g(p/i¤g(i£p1j;v1¨Cj�n;pLtEk�hog(m h y p/f9gIn�gª��¨&j�¨Ef;e�kIn� � n�f9r�p/e�kIvxw�¨di�p1n�¨Ev¤n�r!hon�n;r1¨
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p/i�n�r1¨xf;g 
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n%� y ¨xf;r�p1n�f³�F��
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/i�g@�!t�hoi�t�¨oì i�n�r1¨�p1n�rZ¨Ej�r�h1i�vRgªnqtCp/e�kIv�w�¨Ph1j#
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1r�n;tEe�j���¨�w¯¨zsFp/j�¨PtEh1k(tCe�k�h�n�g(iG
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a) Mkn 501 1997, all CTs
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CMLE: 1.09 ± 0.24
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b) Mkn 501 1997, RXTE
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a) Mkn 501, 1997, CT1 nomoon
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AMLE: 0.90 ± 0.33
σMLE: 0.48 ± 0.13
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b) Mkn 501, 1997, CT1 moon
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c) Mkn 501, 1997, CT2
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d) Mkn 501, 1997, CTsys
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e) Mkn 501 1997, RXTE, ssc1
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f) Mkn 501 1997, RXTE, ssc2
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a) probability interaction (σ=0.5)
λ = 0.05 [day-1], τd = 10. [day]
λ =   0.5 [day-1], τd = 2. [day]
λ =   0.5 [day-1], τd = 1. [day]
original power spectrum
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b) probability interaction (σ=1)
λ = 0.05 [day-1], τd = 10. [day]
λ =   0.5 [day-1], τd = 2. [day]
λ =   0.5 [day-1], τd = 1. [day]
original power spectrum
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c) amplitude interaction (σ=0.5)
λ = 0.5 [day-1]
λ = 0.7 [day-1]
λ = 1.0 [day-1]
original power spectrum
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d) amplitude interaction (σ=1)
λ = 0.5 [day-1]
λ = 0.7 [day-1]
λ = 1.0 [day-1]
original power spectrum
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Û Ã
� � * �Q� Û �Q� � ë]Ì ã Ì B
	

� ÆpÅ 3 Ô'Ê Ã �
����� � �T®¥¤�� Â �T�§�^Ä �²±  ,³w��¢5�¡´ � Ç 3 Ë Ã �

����� � �T®¥¤�� Â ���a�^Äu� � �3µÛ  �Ñ:Ò?Ï}� µÛ � Ç 3 Ë¶ �T�§� ¶¡· � � Ã 	j>k¹¸ �y&���Dr5���}º�y�»e���¼|xy{�½��rs�¾��quowv��¿tÀ��rszp����y{r°tÁ�K»erxvÂ~Ão{zÅÄÆ��q5o{�½|5���¿Ç"����zHÈ�ÉZÊÌËÍ 3 Ó Î ÊTÔ'Ç�ÆpÊ�Ò>ÑgÊ5Ú?Ê 3 ËlÇ>Ó�Ç�Æ Õ Ç�Ô5Å 3�Î#Ï 2 � Û �¡0M¢w� Û Ã ¢DÐ£Ð¹Ð£¢ÒÑ æ . Û ÑÓ0 Å=Æ/Ó Î Ê]Ó�Ò�Ó�Ç�ß ÓpÅ=ÉFÊ]Å 3 Ó�Ê'ÏàÚ>Ç�ß�Ô
Ç�ÆpÅ 3 È¦ÆpÒ?ÅAË�Ø±ÅAÓ Î Ç�É Õ ßAÅAÓ�È¦ËGÊ1Õ Ç 3 ËóÇ 3�Î ÈGß=Ç�ÏXÑ:ÏpÊ & È¦Ê 3 Ô�Ö � � Û`× ¤Å��Ø�.W¢H� ÛÚÙ ¢DÐ£Ð£ÐÛÑ1Ø ×,Î ÅAÚ�Ê'Æ �}� ÛÕ*Ü�Ý�Þ Â × ¤&����Ø«Ñ ¬àß ÄWÌ*á Î ÊTÏÐÊ'ÆÐÈGßAÓpÅ 3�Îø¸ Ò?È¦ÏpÅ=Ê5Ï Õ ÒJØ�Ê5Ï Ï Ê & Ì8ê[Ì ã Ì�â¡Ô/Ç>Ó � � Þ$Ê5Ô'Ò?ÉFÊ'Æ Ï Õ Î Ç>ÆpÊ ß Ô'Ç 3 ÞèÊ
ÆpÊ5Ó±ÓpÒ�ñ5Ê'ÏpÒ�Ô�¦ã 0 Â�� � Ä Û ÃÑ äå�æ �� � ��ç Õaèfé�êxë Â × ¤Å���¿ØfÑ Äuì ë ¬ æ �� � ��ç Õaèfé�ê Â × ¤Å���¿ØfÑ Ä{êÂí î Â × ¤&���¿ØfÑ Ä5ì ëxïð

Û Õ ëñ Ñ äå�æ �� � ��ç � Ã ¬ èfé�ê Â ñ ¤&����Ø«Ñ Ä � ì ë ¬ æ �� � ��ç êxí î Â ñ ¤&���¿ØfÑ�Äuì ë ïð Ï ë]Ìóò^Ì ã Ô



Í Ñ Ù8ô � ô Ñ1Ø × ¦
�� � ��ç èfé�ê Â ñ ¤&���¿ØfÑ�Ä ¬ �Åõ �� � ��ç êxí¹î Â ñ ¤Å���¿ØfÑ Ä Û �� � ��ç ���{� Â ñ ¤��5���¿ØfÑ�Ä

Û
���{�

Â ñ ¤��5�{ØfÑ Ä ÃWö ����� Â ñ ¤w�5�GÄ
ÃWö ���{� Â ñ ¤��5��Ø«Ñ Ä

Û Ù Ï ë¹ÌÛò[ÌÛò�ÔÏ ÆÐÅ ÷GÔ5Ê ÃWö ���{� Â ñ ¤��5�¦Ä ± Ù ³¼� Û Ã ¢DÐ£Ð¹Ð£¢ÒÑ1Ø × öïÃ Ô�Ç�÷GËcÓ Î Ê'ÏÐÊ5Ñ:Ò?ÏÐÊ ã&ø Â�� � Ä Û Õ ë Ñ1Ø ñ ÌÍ ÷cÔEÇ�ÆÐÊ}� ÛcÙ Ò?Ï7� Û Ñ1Ø ×^æ Êfù{Ìgë¹ÌÛò[Ì ã ÞèÊ'Ô'Ò�É�Ê5Æ ã&ø Â�� � Ä Û Õ ë Ñ�ÌÍ ÑHÓ Î Ê Õ Ê'ÏÐÅ=Ò^ËGÒ Î ÏpÇ�É ÅAÆ7÷¦Ò?ÏpÉ�Ç�ß=ÅAñ'Ê5ËcÒ�÷\ÓpÒ�Ó Î Ê]ÆpÇ�É Õ ß=ÊXÚ>Ç�ÏpÅ=Ç�÷GÔ5Ê » ëø Û ç� Ý çÅú �� ��ç Õ ë Ü�Ý�Þ ë × ¤&���¿ØfÑ Û��û{üëxý � Ý çmþ æ Ø�Ê Î ÇEÚ?Ê ãÅø Â�� � Ä Û Â Ñ ö Ã Ä�Ø × Ñ:Ò?Ï ÙÀô � ô Ñ1Ø × Ò?Ï ãÅø Â�� � Ä Û Ñ ö Ã Ñ:Ò?Ï1� ÛÿÙ Ò?Ï� Û Ñ1Ø × Ìj>k�� �*��y�º�����vxru���,y�|Qvx~H����y{�����
	"È¡o{��Äwqu�8º����DruyÅt&y¿Äw��o{�á Î Ê]É�Ò?ÆàÓ!ÅAÉ Õ Ò?ÏàÓ�Ç�÷
Ó Õ ÏpÒ Õ Ê5ÏÐÓ�ÅAÊ'Æ/Ò�ÑHÓ Î Ê � Ò?ÉTÞ���[Ô'Ç�Ï Î ßAÊ Õ Ê5ÏpÅ=Ò^ËGÒ Î Ï�Ç�É Ç>ÏpÊ8ËGÊ'ÏÐÅAÚ?Ê5Ë Å ÷cÓ Î ÅAÆyÆÐÊ'Ô6Ó�Å=Ò�÷ÍÌ[Ê5Ô5Ó�ÅAÒ�÷Në¹Ì��¦Ì��FÅAÆ±ÇQÆ Î Ò?ÏàÓyÆÐÈGÉFÉ�Ç�ÏÐÅ=Ê5Æ�Ò�Ñ�ä ã����¦æ ë Õ¦Õ Ìgë ç Ç�÷GËNÅAÆUÏpÊ Õ ÊEÇ�Ó�Ê'Ë Î Ê'ÏÐÊXÑ:Ò?ÏUÔ'Ò?É Õ ßAÊ5Ó�Ê«÷GÊ'ÆÐÆ'Ì
��������� ����� ®! p´ ¯�¶�"¦°$#�¶[´ � ¬%" � "'&6¶>¯ � ¶�"$³5®�YÏpÒ^Ò�Ñ1Ò�ÑrÓ Î Ê!Ó�ÅAÉ�Ê(�HÓpÏ�Ç�÷¦ÆpßíÇ�Ó�Å=Ò�÷�Å¹÷\Ú>Ç�ÏÐÅíÇ�÷¦Ô'Ê!Ò>Ñ1Êfù{Ì�ê[ÌÛò[Ì ã Ì"á Î Ê Õ ÏÐÒ[Ò�ÑÍÅ=Æ Õ ÏpÒ^ËGÈGÔ'Ê5ËNÞ¡Ö�Æ Î Ò+Ø±Å¹÷ Î Ó Î Ç>Ó
Ç�Æ72 �*) 2,+ Û 2 �H¬ 032UØ�Ê Î ÇEÚ?Ê.- ) -/+ Û - ¬ 032±Þ$Ê5ÔEÇ�È¦ÆpÊ¹Ó Î Êf÷§032±ÔEÇ�÷GÔ'Ê5ß=Æ!Ò�È¦Ó�Å¹÷�Ó Î ÊTÇ�Ï Î ÈGÉFÊf÷
Ó� Â 2 � ö -{Ä«¦

021 î × � - +43 Û ú �� ��ç êÂí î × � Â 2 �"¬ 032ÐÄú �� ��ç è«é�ê × � Â 2 �"¬ 032ÐÄ
Û ú �� ��ç Â êxí î × � 2 � èfé�ê × � 032 ¬ èfé�ê × � 2 � êxí¹î × � 032ÐÄú �� ��ç Â èfé�ê × � 2 � èfé�ê × � 032 ö êÂí î × � 2 � êxí¹î × � 082ÐÄ
Û

5*6798;:=<�>@? ëBADC 75*6798;:=EGF,< ëBA�C 7 ¬ <�>@? ëBA�HICEJF,< ëBA�HIC
ÃWö 5 6798;: <�>@? ëBADC 75K67B8L:MEGF,< ëBA�C 7 <�>@? ëBA�HICEJF,< ëBA�HIC

Û 021 î × � - ¬ 021 î × � 032
ÃWö 0
1 î × � - 0
1 î × � 032

Û 0
1 î × � Â - ¬ 032ÐÄ Ï ë¹Ì��¦Ì ã Ô
��������N OQP "SR P�TU�V�BW�XZY[�\WJ]^W9]`_ba #dc�e$e �Ja c�#�f _
T$�GP/ghP%i;T c �Í ÷ Ò?ÏÐËGÊ'Ï/Ó�Ò Õ ÏpÒ^Ò�ÑHÓ Î Ê¹Ô'Ò�÷¦Ñ:Ò?ÏpÉFÅAÓ5ÖNÞèÊ5Ó�Ø�Ê'Ê«÷¼Ó Î Ê � Ò?É¹Þ/��[Ô'Ç�Ï Î ß=Ê Õ Ê5ÏpÅAÒ[ËGÒ Î Ï�Ç�É Ï Êfù{Ì�ê^Ìóò[Ì ã Ô±Ç�÷GË�Ó Î Ê
Ô'ß=Ç�ÆpÆÐÅ=Ô'Ç�ß Õ Ê'ÏÐÅ=Ò^ËGÒ Î ÏpÇ�É Ï Ê«ùèÌ�ê[Ì ã Ì â¡Ô8Å¹÷óÓ Î Ê�ÔEÇ�ÆÐÊøÒ�Ñ±Ê5Ú�Êf÷ÖËlÇ>Ó�Ç�Æ Õ Ç�Ô5Å ÷ Î¦æ ÅAÓTÅAÆTÆpÈ/j�Ô5Å=Ê«÷\Ó�ÓpÒ Æ Î Ò+ØW÷
Ó Î Ç>ÓD¦ k 3 �� � ��ç èfé�ê ë � � Â 2 � ö -{Ä Û �� � ��ç êÂí î ë � � Â 2 � ö -{Ä Û Ñ1Ø × Ï ë¹Ì��¦ÌÛò�Ô

ãJåLl



Ï Ñ:Ò?Ï � � Û;× ¤ �m ¢V� Û Ã ¢DÐ£Ð£Ð¹¢ÒÑ1Ø × öïÃ Ç�÷GËÓ2 � Û 2 4 ¬ � m� n � Û Ã ¢DÐ£Ð£Ð¹¢ÒÑ æ á ËGÊf÷GÒ>Ó�Ê'Æ/Ó Î Ê8Ô'ÒJÚ�Ê'ÏpÊ5Ë Ó�ÅAÉ�Ê
Ï�Ç�÷ Î Ê�Ô
Ç�÷GË k$k 3 ã&øpo � �'q ë!r Û ÃÑ ¨ �� � ��ç �}� Â°ö8Ã Ä � ¯ ë Ð Ï ë]Ìs�[Ìs��ÔÏJt ëø Û Ã Ç�÷GË � ÛcÙ ÔEÇ�÷cÞèÊ]Ç>ÆpÆpÈ¦É�Ê5ËcØ±Å"Ó Î Ò?È[Ó±ß=Ò?ÆÐÆUÒ�Ñ Î Êf÷GÊ5Ï�Ç�ßAÅAÓ5Ö�uÂÔ

Õ Ç�ÏÐÓ Í ¦ �� � ��ç êxí î{ë � � Â 2 � ö -lÄ Û �� � ��ç èfé�ê ë � � Â 2 � ö -{Ä Û Ñ × Ï ë]Ìs�[Ì�â¡ÔÏ Ñ:Ò?Ï7� Û Ã ¢fÐ¹Ð£Ð¹¢ Ñ1Ø × öïÃ Ô6Ì[Å ÷GÔ5Ê ú �� ��ç o êÂí î ë'v �(¬ è«é�ê ë v � r Û Ñ æ Å"Ó!ÅAÆ!ÆÐÈhjFÔ'Å=Ê«÷
Ó!Ó�Ò�Æ Î ÒJØ Ó Î Ç�Ó ú �� ��ç êÂí î ë � � Â 2 � ö -{Ä Û Ñ1Ø × Ìw ÅAÓ Î ú �� ��ç êxí î ë'v Û ú �� ��ç Ù Ðsx ÂÀÃWö è«é�ê × v Ä�Ç�÷GËMèfé�ê Â v özy Ä Û èfé�ê v èfé�ê y ¬ êxí î v êxí î y Êfù{Ìgë¹Ì��¦Ì âÅ=ÆUÊfù\ÈGÅ"Ú>Ç�ß=Ê«÷\ÓUÓpÒ�¦ èfé�ê × � � -¼õ �� � ��ç èfé�ê × � � 2 �(¬ êxí î × � � -1õ �� � ��ç êxí î × � � 2 � ÛBÙ Ï ë]Ìs�[Ì � Ôá Î Ê Õ ÏÐÒ[Ò>ÑXÒ�ÑXÊ«ùèÌ ë]Ìs�¦Ì � ÅAÉ�ÉFÊ'Ë¦ÅíÇ>ÓpÊ'ß¹Ö Ñ:Ò?ßAß=ÒJØ±Æ�Ñ:ÏpÒ?É Ê«ùèÌ ë¹ÌÛò[ÌÛò Ï 2 4 ÔEÇ�÷ Þ$ÊcÆpÊ6Ó�ÓpÒ¨ñ'Ê5ÏpÒóË¦ÈGÊ�ÓpÒ
ë ÕGÕ Êf÷GË¦Å�{¨ë¹Ì��¦Ì ã Ô6ÌX�YßAÊEÇ�ÆÐÊ�÷GÒ�ÓpÊ�Ó Î Ç>Ó¹Ó Î ÊSËGÊM|�÷GÅAÓpÅ=Ò�÷�Ò�Ñ	2 � ËGÊ5ÓpÊ'ÏÐÉ�Å¹÷GÊ'Æ~} Ç>Æ~} Û �� Ý ç Â 2 � ö 2 ç Ä6Ìá Î Ê�ËGÊ=|�÷¦ÅAÓ�ÅAÒ�÷�} Û 2 � ö 2 ç ÅAÆ²÷GÒ�Ó±Ô5Ò?ÏpÏÐÊ'Ô5Ó Ï Å ÷SÓ Î Ê8ÆÐÊf÷GÆÐÊ8Ó Î Ç>ÓUÓ Î Ê � ��îËGÒ^Ê'ÆW÷GÒ�Ó±Ô5Ò�÷
Ú?Ê5Ï Î Ê�Ó�Ò�Ó Î Ê
Ô'ßíÇ>ÆpÆpÅAÔEÇ�ß Õ Ê'ÏÐÅ=Ò^ËGÒ Î ÏpÇ�É Ó Î Ê«÷ Ô ÆÐÅ ÷GÔ5Êp2 � Û 2 4 ¬ � m� Ý ç n � Û Ã ¢DÐ£Ð£Ð¹¢ÒÑ Ó Î Ê«÷QÇ�÷GËTÊ«ù{Ìxë¹ÌÛò[ÌÛòyÅ=Æ�÷GÒ�Ó@Ñ:ÈGß�|lßAß=Ê5ËÍÌÍ ÷ Ò>Ó Î Ê5Ï�Ø�Ò?ÏÐËGÆ æ ÆÐÅ ÷GÔ5Ê32 ç ÌAÌ"ÌQ2 � Ô5Ò?ÏpÏÐÊ'Æ Õ Ò�÷¦Ë×ÓpÒøÔ'Ê5ÏÐÓ�Ç>Å ÷ Ó�ÅAÉ�Ê]ÞGÅ ÷¦Æ Ï Ó Î Ê«Ö Ë¦Êf÷GÒ�ÓpÊTÑ:Ò?Ï�Ê!{GÇ>É Õ ßAÊ¹Ó Î Ê
ÞGÅ ÷NÉFÊEÇ�÷ Ô æ Ó�Ç>â^Å¹÷ Î } Û 2 � ö 2 ç ÷GÊ Î ß=Ê5Ô5ÓpÆ/Ò�÷GÊ�ÞGÅ ÷ÍÌÕ Ç�ÏÐÓ ÍxÍ ¦Í ÷�ÔEÇ�ÆÐÊ]Ò�Ñ� Û Ñ1Ø ×[æ Ø�Ê Î ÇEÚ?Ê � Û ¤ÅÑ1ØD} æ 2 � Û �L}WØ«Ñ Ï 2 4 ÔEÇ�÷�Þ$Ê8ÆpÊ6ÓyÓpÒ�ñ5Ê'ÏpÒFØ±ÅAÓ Î Ò?È¦Ó/ß=Ò�ÆpÆ/Ò�ÑÎ Êf÷GÊ5Ï�Ç�ßAÅAÓ5Ö æ ÆÐÊ'Ê]ÆpÊ'Ô>Ìyë]Ìs�[Ì ã Ô±Ç�÷GË�- Û�� }WØ × Ñ � ´$� Ï ÆÐÅ ÷GÔ5Ê 021 î × � - Û;Ù¦æ Êfù{Ì!ê[ÌÛò[Ìóò�Ô6ÌUëUÔ5ÓpÈlÇ�ßAß¹Ö æ Ê«ùèÌ
ê[Ìóò^Ì ã Å=Æ²÷¦Ò�Ó/ËGÊ=|�÷¦Ê'Ë Ç�Ó � Û ¤ÅÑ1Ø�} æ ÞGÈ¦Ó/ÅAÓ±Ô'Ç�÷�ÞèÊ�Ô'Ò�÷
ÓpÅ ÷\ÈGÒ?ÈGÆÐß¹ÖøÊ!{^Ó�Êf÷¦ËGÊ'Ë�Þ¡ÖNÈ¦ÆpÅ ÷ Î � 2 � Û ¤ � ¬ ´
Ç�÷GËNÓ�Ç�â\Å ÷ Î Ó Î Ê�ß=ÅAÉ�Å"Ó	´ ) Ù Ì Í Ó/Ó Î Êf÷cÞèÊ'Ô'Ò�É�Ê5Æ Ï ÈGÆpÅ¹÷ Î�t ë Û Ã Ç�÷GË � Û¾Ù Ô�¦ãÅø Û�� í���,� 4 Ã× ä�å � ú �� ��ç �}� èfé�ê Â ¤ Â � ö � Ø × Ä ¬ ´�Ä,� ëú �� ��ç èfé�ê ë Â ¤ Â � ö � Ø × Ä ¬ ´�Ä ¬ � ú �� ��ç �Q� êxí î Â ¤ Â � ö � Ø × Ä ¬ ´�Ä,� ëú �� ��ç êxí¹î ë Â ¤ Â � ö � Ø × Ä ¬ ´�Ä ï��ð

Ï ë]Ìs�[Ì å Ôw ÅAÓ Î Ò?È¦Ó±ß=Ò�ÆpÆUÒ�Ñ Î Êf÷¦Ê'Ï�Ç>ß=ÅAÓ5Ö � ÛcÙ Ô'Ç�÷�ÞèÊXÈGÆÐÊ'Ë æ ÆpÒQÓ Î Ç>Ó
ã&ø Û Ã× ä�å � ú �� ��ç �Q� Â°ö8Ã Ä � � ëÑ ¬ � í��� � 4 êxí î ë ´ � ú �� ��ç �Q� Âuö]Ã Ä � � ëÑ.êxí¹î ë ´ ï��ð

Û ÃÑ ¨ �� � ��ç �}� Â°ö8Ã Ä � ¯ ë Ï ë]Ìs�[Ì�ê�Ô
Ø Î Å=Ô Î Å=ÆUÅ¹÷cÔ5Ò�÷GÔ5Ò?ÏpËlÇ�÷GÔ'Ê�Ø±ÅAÓ Î Ó Î Ê�Ô'ß=Ç�ÆpÆÐÅ=ÔEÇ>ßÍËGÊ=|�÷GÅAÓpÅ=Ò�÷ÍÌ�gßAÊEÇ�ÆÐÊe÷GÒ�Ó�Ê æ Ó Î Ç�ÓUÑ:Ò?Ï±Ç�÷�ÖSÑ:ÏpÊ«ù\ÈGÊf÷GÔ5Å=Ê5Æ � ËGÅ��$Ê'ÏÐÊf÷
Ó±Ñ:ÏpÒ?É � � Ó Î Ê Õ ÏÐÒ[Ò�Ñ@É�Ç�Ö�÷GÒ�Ó Î Ò�ß=ËÍÌ�������=�����U�9� ���%���$�/�D�! �¡
¢L�U£¤ h B¥��¦£¤§�¡M�B�J¨�£�¡M§=©ª���B¨s�����M«M�\¡!¬ w �J�U�`�U�D�Q�Mª�Q® ¯D® ¯±°�¡M�D�Q�D�M�B¬²¡M§�¨s�U¡! 9¨s�M�³�=�³ B¥��µ´2¡M�9¨�¡!��£¤�¨��µ���U�U�%�$�¶·�=�¦¸��M 9¥*©ª���B¨��%�%�=«M�\¡!¬(�� B�²¥D¡2´M�¹¡!�º�¤»%©ª�M���U�= B¨s¡M§;©��B�M¸D¡M¸�¨�§s¨� G¼¶�%¨��G B�9¨s¸�½% B¨��=�¿¾¦¨� 9¥*½���¨� G¼À¬²�U¡M� w �9���[�³® ¯�® ¯=°¤®

ãEå �



��������� ÁIW c WJ� e W9�Ja c�# g;� e WJT$�\ÂhÃSW9�GP " P R W9]`_ f _
TU�JP�gSP%i;T c �á(ÄSÅ�Æ(Æ$Ç±ÈMÉ2Å�Ê�÷ËÅ�Æ²ÌVÍªÅ ÷¦ß¹ÖÎÍÏÆ$ÐSÌÎÌVÍªÑÂÖVÊªÒÓÍªÔSÔ'Çf÷SÕhÅ�{øëÖÊ�Ò�ä ã��ª�+çB× Í ÉÀÅ�Æ²Æ$ÄhÊ�ØW÷ æ É$Ä�Í�É²É$ÄSÇ � ÊLÌTÞ/�¤/È�Í�Ñ Î ß�ÇÔ'Ç±Ñ$Å�Ê/ÕhÊ Î Ñ2Í�Ì Ï ÍªÆÀÕSÇ=|�÷hÇ±ÕÙÅ¹÷ËÇfù × ê × ò ×Aã ÔÚÔ'ÊLÆUÆ$Ç±ÆUÆ$Ç=ÆKÍ�÷ËÇM{/Ô'Ê�÷SÇf÷;É$ÅdÍ�ß¦ÔSÑUÊ?Þ�Í�ÞhÅ=ß�Å�É5Ö�ÕhÅ�ÆUÉ$Ñ$ÅAÞSÐhÉ2Å�Ê�÷ÛÅ¹÷ËÉ$ÄSÇÈ�Í�Æ$ÇKÊªÒ�Å ÷hÕSÇ±Ô'Çf÷SÕhÇf÷;É Ï ØÀÄSÅ�É2Ç�ÔÚÜÝÍªÐhÆ$Æ$Å�Í�÷M÷SÊLÅ�Æ$Ç × Í ÷ËÒJÍ�È=É æ É2ÄSÇKÑUÇfùÞÐSÅ�Ñ$Ç±ÌÎÇf÷;ÉÀÊªÒßÉ$ÄSÅ�Æ²ÆUÅ�ÌÎÔGß�Ç¿ÆUÉ2Í�É2Å�ÆUÉ2Å�È�Í�ßÕSÅ�ÆUÉ2ÑUÅ=ÞSÐ/É2Å�Ê�÷øß�Ç�Í�ÕSÆ²É2ÊÏÉ2ÄhÇÝÕhÇ=|�÷SÅ�É2Å�Ê�÷ËÊªÒÓÉ$ÄSÇ � �Ô'Ç±ÑUÅ�Ê�ÕSÊ Î Ñ$ÍªÌ ×�É2ÍªÑUÉ$Å ÷ Î ØÀÅ�É2Ä�Í Î Çf÷SÇ=Ñ2Í�ß�Å=ñ�ÍDÉ2Å�Ê�÷ÛÊªÒ�É2ÄSÇbÕSÅ�Æ$È±ÑUÇ=É$Ç.à�ÊLÐhÑ$Å�Ç=ÑÚÉ2Ñ$Í�÷SÆ�ÒGÊLÑ$Ì Ï Çfù × ê ×"ãL×Aã Ô� }��âá �Úã[äæå/ç Ñ1Ø ×ªè �� � ��ç �Q� � Õaè«é�ê � 2 �"¬ �\éÀêxí¹î � 2 � � Ï ë × � ×�l Ô
É2ÄhÇÝÈ=ÊLÑ$ÑUÇ±ÆUÔ`Ê�÷hÕSÅ ÷ Î Ô'Ç±ÑUÅ�Ê�ÕSÊ Î Ñ$ÍªÌëê'Ç±È=ÊLÌÎÇ±Æf¦ãÅø á �Úãìä íÑ ¶ � } ø á �Úã ¶ ë
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ÎaÏ Ù í Ð Îhí Ñ[Ù Ðsx Í í Ð ÎaÕ Ö�×K�7	 x ÍaÍ Ð Ù Î Ù Ð x¿Ð Ù�×�ÑàÙ Ð ÕaÎ Ð{Ð í x Ó�Ô · �ª�x ñ x�Ð ×�Ù x Õ Ù Ð ÕaÕ Ñ[Ù Ð Õ Ð í Ð × x Ó�Ô · �a	 x Í7Î Ð Ù Î Ù í ñ Ð ñ Ï ÑàÙ Ð Õ x Ð{Ð Õ7Õ Ó�Ô · �ª�x ñ Ð{Ð í x ñ x í Ð × x Ñ[Ù Ð × Ï Õ Ð%ÐaÐ Ó�Ô · �a	 x Í7Î Ð Ï Ð Ù�× í x¿Ð ñ Î Ñ x¿Ð Ù�× Ù Ð�x Ù Ö�×*�a	x ñ Í Ð í × Í7Ï Ù Ð Î9Í Ñ[Ù Ð × í x�Ð ÕaÏ Ó�Ô · �a	 x Í7Ï Ð Ù Í7Í ñ x¿Ð ñ Ð ÑàÙ Ð ñ Õ ñ Ð Ï7Î Ó�Ô · �ª�x ñ Î Ð í × ÎaÎ × Ð × Î Ñ[Ù Ð Õhí x�Ð × Õ Ó�Ô · �a	 x Í7Ï Ð Ï Ð7Ð Ï Î Ð ÕaÏ Ñ í Ð�x Ù í Ð Ï/í Ö�×*�a	x ñ Ï Ð í × Ð ñ í Ð Îhí Ñ[Ù Ð × Ï x�Ð ñ Ù Ó�Ô · �a	 x Î Ù Ð í Ù Î ñ ñ Ð�x ×�ÑàÙ Ð Õ x ñ Ð × x Ó�Ô · �ª�xLx Ù Ð íLí
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Ï í Ð × Ï Ö�×*�a	xLx Õ Ð Ù Í Ù x ñ Ð Í7Ï Ñ í Ð ñ Ï Ù Ð ÏaÏ Ö�×K�7	 x Î ñ Ð í
Î/í × Õ Ð Ù x ÑàÙ Ð�Ð;x Ù Ð Ï7Ï Ó�Ô · �ª�xLx Õ Ð íLí
Î Ù ñ Ð í Ð Ñ[Ù Ð Ï × í Ð Ù�Ù Ó�Ô · �a	 x Ï x¿Ð í Ù Í Ù í Ð�Ð Í ÑàÙ Ð�x Î × Ð Ù�Ù Ö�×*�a	xLxLx�Ð í
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Õ Ð í
Õ Ð;x Í Ð ñ Ð Ñ[Ù Ð Í × × Ð�x Ù Ó�Ô · �ª� Ð;x í Ð Ïhí × x í Ðsx ñ ÑàÙ Ð ÍaÍ Ù Ð ñ í Ó!Ô · �L�Ð í x¿Ð ÏaÕ/í Ù Ù Ðsx ñ ÑZ× Ð Î9Í Ù Ð Ï7Ï Ö�×~ñ â Ð;x í Ð Ï × x Î × Ð ñ Ù�ÑàÙ Ð ñ Í í Ð Õ9Í Ö�×K�L�Ð í x¿Ð ÏaÎ ñ Ï × Ð ÕaÏ Ñ í Ð Ù Õ í Ð Õ × Ö�×~ñ%� Ð;x × Ð Ù�Ù�Ù Õ × Ð%Ð Î ÑàÙ Ð Í x í Ð%ÐaÐ Ö�×K�a	Ð í Ð�Ð Ù ÍWÕ ñ × Ð Í Ð Ñ[Ù Ð Í/í í Ð Ï7Ï Ö�×*�a	 Ð;x Õ Ð Ï ñ Õ × í Ð ñ Ï ÑàÙ Ð ñ x í Ð Ù�Ù Ó!Ô · �L�Ð í Ð�Ð Ï Ð7Ð Ù Ù Ð × ñ Ñ[Ù Ð Í/í × Ð�Ð Õ Ö�×~ñ â Ð;x ñ Ð ÏaÕ Ð ñ Ù Ð Ï x ÑàÙ Ð ñ × í Ð Ù�Ù Ó!Ô · �L�Ð í�Í Ð Ù Í x Õ í Ð Ù Ï Ñ[Ù Ð Í Ð í Ð�Ð7Ð Ö�×~ñ%� Ð;xLx�Ð Ù x Ù Î ö Ù Ð × Í Ñ[Ù Ð Í7Õ í Ð ñ Ï Ö�×K�a	Ð í�Í Ð ÏaÎ Ù Ð ö Ù Ð × í Ñ í Ð Ù Í Õ Ð × Ð Ö�×~ñ
	 Ð;x7Ð{Ð Ù Ð í
Ï í Ð × Ð Ñ[× Ð × Ï Ù Ðsx Ù Ö�×K�L�Ð ×�× Ð Ï × Í Ù Ð{Ð × x Ñ[Ù Ð Ï ñ Ù Ð Î7Õ Ó�Ô · �ª� Ð;x Í Ð Ù Ð Ù Õ × Ð Ï x Ñ í Ð Í7Ï Ù Ðsx Ù Ó!Ô · �L�Ð × Õ Ð Ù�× Ð Õ Ð{Ð ñ Õ Ñ[Ù Ð Í × × Ð Ï7Ï Ö�×*�a	 Ð;x Í Ð ÏaÎ Ð Í × Ð í Ù�ÑàÙ Ð Õ Ù Õ Ð ñ Ï Ó!Ô · �L�Ð × ñ Ð Ù Õ × Î × Ð Ù Ï Ñ[Ù Ðsx7Ð × Ð Õ × Ö�×*�a	 Ð;x Î Ð ÏaÎ Ù�× Ù Ð ñ Î ÑàÙ Ð í�Í ñ Ð Ù�Ù Ó!Ô · �L�Ð × ñ Ð Ï x Õ ñ × Ð í ñ Ñ[Ù Ð ñ Õ í Ð Õ7Õ Ó�Ô · �ª� Ð;x Ï Ð ÏaÎ Ù Ð í Ð í Ù�ÑàÙ Ð ×�× Õ Ð ÏaÏ Ó!Ô · �L�Ð × x¿Ð Ù xªx Ï × Ð Ù Î Ñ[Ù Ð Í ñ í Ð�Ð7Ð Ö�×*�a	 ÐaÐ Ù Ð Ï9Í/í Ù í Ð ÕaÎ ÑàÙ Ð × Ð Õ Ð ñ Ï Ó!Ô · �L�Ð × x¿Ð Ï9Í Ð Õ í Ù Ð�Ð ñ Ñ[Ù Ð Î Ù í Ð�x Ù Ó�Ô · �ª� ÐaÐ í Ð Ï Ð Î ñ í Ð%Ð ×�ÑàÙ Ð Õ Ù Õ Ðsx Ù Ó!Ô · �L�Ð × Ð�Ð Ù x Õ x Ï Ð Ï9Í Ñ í Ð%Ð × Ù Ð Ï7Ï Ö�×*�a	 ÐaÐ × Ð Ï Ð Î Ù × Ð ñ x ÑàÙ Ð Õ × Õ Ð ñ Ï Ó!Ô · �L�Ð × Ð�Ð ÏaÏ × Ï Í Ð ÕaÎ Ñ[Ù Ðsx í × Ð�x Ù Ó�Ô · �ª� ÐaÐ Õ Ð Ï Ð Ï Ð x�Ð ÍaÍ ÑàÙ Ðsx í Õ Ðsx Ù Ó!Ô · �L�Ð × Í Ð Ù Î7Ï ñ Í Ð ñ í Ñ í Ð Ù í í Ð Ù�Ù Ö�×*�L� ÐaÐ ñ Ð Ï ñ Í Ð í Ðsx7Ð ÑàÙ Ð Õ Ù × Ðsx Ù Ó!Ô · �L�Ð × Î Ð Ù Î7Õ × Ð{Ð íLí Ñ í Ð ñ Ù Ù Ð�x Ù Ó�Ô · �ª� ÐaÐ;x�Ð Ï ñ í ñ í Ð × Î ÑàÙ Ð Õ9Í í Ðsx Ù Ó!Ô · �L�Ð × Ï Ð Ù�Ù Õ x í Ð Õ x Ñ[Ù Ð Õhí × Ð Ù�Ù Ó�Ô · �ª� ÐaÐaÐ{Ð ÏaÕ × Í × Ð Ù í ÑàÙ Ðsx × í Ð Ù�Ù Ó!Ô · �L�Ð × Ï Ð ÏaÎ7Ï x í Ð Ù�Ù�Ñ[Ù Ð × Î í Ð Î ñ Ó�Ô · �ª� ÐaÐ Í Ð Ïhí ñ Ð Ð{Ðsx Õ Ñ í Ð Õ Ù Ù Ð ÎaÕ Ö�×K�a	Ð Õ × Ð ÏaÎaÍ Ù Ù Ð%Ð Õ Ñ[Ù Ð × Ð × Ð Ù�Ù Ó�Ô · �ª� ÐaÐ Í Ð Ï ñ Õ Ð ñ Ð Í7Î Ñ í Ð í
Õ Ù Ðsx Ù Ó!Ô · �L�Ð Õ ñ Ð Ù�Ù Ð;x Ù Ð Í/í Ñ[Ù Ð × í Õ Ð Ù�Ù Ó�Ô · �ª� ÐaÐ Î Ð Ï × ñ Í í Ð Õ Ð ÑàÙ Ðsx Î í Ðsx Ù Ö�×K�a	Ð Õ x¿Ð Ù í Ù Ï í Ð Í ×ÒÑ[Ù Ð × Î Õ Ð Ù�Ù Ó�Ô · �ª� ÐaÐ Ï Ð ÏaÕaÕaÕ ñ Ð ÕaÕ ÑàÙ Ð Ïhí í Ð ñ Ï Ö�×K�a	Ð Õ Ð�Ð Ù�Ù Í7Î Ù Ð Ù Ð Ñ[Ù Ð í
Ï × Ð�x Ù Ó�Ô · �ª� Ð Í Ù Ð Ï × Í/í Ù Ð ñ í ÑàÙ Ð%Ð ñ í Ðsx Ù Ö�×K�a	Ð Õ Ð�Ð Ïhí Ù ñ í Ð Í Ð Ñ í Ð í Ù Ù Ð Õ7Õ Ö�×*�L� Ð Í/í Ð Ï ñ × Î × Ð Ï Ù�ÑàÙ Ð%Ð Î × Ð ñ Ï Ö�×K�a	Ð Õ Ð�Ð ÏaÏ ñ x Ù Ð%Ð;x Ñ[Ù Ð × í Õ Ð Ù�Ù Ó�Ô · �ª� Ð Í × Ð Ï x í × í Ð × x ÑàÙ Ðsx ñ Õ Ð Ù�Ù Ö�×K�a	Ð Õ9Í Ð Ï ñ�ñ Í Ù Ðsx Í Ñ[Ù Ð ñ x Ù Ð Î7Õ Ö�×*�L� Ð Îhí Ð Î9Í7ÕaÕ í Ð í x ÑàÙ Ð Î × Ù Ðsx Ù Ö�×K�L�Ð ÕaÎ Ð Ù Õ × x í Ðsx Í Ñ[Ù Ð ñ Ù í Ð ñ Ï Ó�Ô · �ª� Ð Îhí Ð Ï Ù x í í Ð ÏaÕ ÑàÙ Ðsx7Ð í Ð Ù�Ù Ó!Ô · �L�Ð ÕaÎ Ð ÏaÕ x Õ x�Ð Í ñ Ñ[Ù Ð Í7Ï Ù Ð Ï7Ï Ö�×*�L� Ð Î × Ð Î Ð Ïhí Ï Ð Î Ð Ñ[× Ð í
Õ Ù Ðsx Ù Ö�×K�a	Ð ÕaÏ Ð Ù�× ñ�ñ x�Ð Õ x Ñ[Ù Ð ñ Ï Õ Ð Ù�Ù Ó�Ô · �ª� Ð ÎaÕ Ð Î9Í7Õ x Í Ð Ï ñ Ñ í Ð ÕaÏ Ù Ðsx Ù Ö�×K�L�Ð ÕaÏ Ð ÏaÕ7Ï Ù x�Ð Ù ñ Ñ í Ð ñ Õ Ù Ð�ÐLx Ö�×*�a	 Ð ÎaÕ Ð Ï Ù x7Ð Ð{Ðsx Í ÑàÙ Ð ÎaÏ í Ð Ù�Ù Ó!Ô · �L�Ð ÕaÏ Ð Ï9Í Ð í ñ Ð%Ð Í Ñ[Ù Ð Í/í í Ð Ù�Ù Ö�×*�L� Ð Î ñ Ð Î9Í Ù�× í Ð í�Í ÑàÙ Ð Í Ð Ù Ðsx Ù Ö�×K�L�Ð ñ Ù Ð Ù Ð Ù í ñ Ð í
Ï Ñ[Ù Ð ñ Î Õ Ð íØÏ Ó�Ô · �ª� Ð Î ñ Ð Ï × Ð × × Ð Í x ÑàÙ Ð ñ x × Ð × x Ó!Ô · �L�Ð ñ Ù Ð Ï ñ ÎaÎ x�Ð ÎaÕ Ñ[Ù Ð Ï x í Ð Õ7Õ Ö�×*�a	 Ð Î x�Ð Î9Í/í
Ï Ù Ð ÕaÕ ÑàÙ Ð%Ð Î Ù Ðsx Ù Ö�×K�L�Ð ñ í Ð Ù í Ù Õ Õ Ð Î Ð Ñ[Ù Ð ÎaÎ Ù Ð�Ð Í Ö�×*�L� Ð Î x�Ð Ïhí
Õ ñ Ù Ð × Í ÑàÙ Ð × Ï í Ðsx Ù Ó!Ô · �L�Ð ñ í Ð Ù Ð Ï Ð × Ð × x Ñ[Ù Ð ñ Í × Ð í ñ Ó�Ô · �ª� Ð Î Ð{Ð Î Ð Î x í Ð × Î Ñ í Ð Ù Í Ù Ð ÕaÕ Ö�×K�L�Ð ñ í Ð Ï xWÐ × Õ Ð%Ð;x Ñ[Ù Ð Í x í Ð Ï7Î Ö�×*�a	 Ð Î Ð{Ð ÎaÏ9Í Ù Ù Ð ñ�ñ ÑàÙ Ð ÕaÎ Ù Ð ÏaÏ Ó!Ô · �L�Ð ñ × Ð Ù ñ í�Í × Ð Ù ñ Ñ í Ð Õ9Í Ù Ð Õ7Õ Ö�×*�L� Ð Î9Í Ð Î Ð Í x í Ðsx ñ Ñ í Ð Ù Ð Ù Ð ÕaÕ Ö�×K�L�Ð ñ × Ð Ù Î Ù�× × Ð Îhí Ñ[Ù Ð Í/í í Ð�x Ù Ó�Ô · �ª� Ð Î9Í Ð Ïhí x ñ × Ð í
Õ ÑàÙ Ð ñ Ù × Ð Ù�Ù Ó!Ô · �L�
ñ�) â
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��¤J�Z©�¤Jµ�®�¦Z¨ªÜuÝ¯Þ
� ñ � à ×7X Ä�ÍªÑUÊ�÷SÅdÍ�÷µî X.×aX 0ÞÄSÔ'Ç±Ñ<�$Í�÷SÅdÍ�÷µîàß ×aá ÍªÑ$ÑUÅ�ÊºÇMÉ³Íªò ×¸â�ã B â B�äæå¸DLBE3#ç7?�èa1�B5KE>�3EICéê4�Gcë^873mì7873J:�87DíCî7ï ë�BR8NFEIC3mBR@Hð�:<> ã > ã B�èñ>ÅBE35B54
F
K5451�:MK â BE;/B5F
K5451�BËèñ?
FE>ÅBEéò4�GËóôå!õ]öË÷ø@7IC3J:<DCç ï9ù9ùaú 87D�@ ï9ù9ù9ù ×X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È±ÍªòüßªÊLÐSÑx÷SÍªòBîñýÿþ��w¦ l��Ll����L� ò/îÿßLÍ�÷ÞÐ�ÍªÑ'û,ò �L�hñL×��ò � à ×LX Ä�ÍªÑUÊ�÷SÅdÍ�÷µî X.× Ü ×xX 0ÞÄSÔ'Ç±Ñ<�$Í�÷SÅdÍ�÷µî�ß ×�X.×�á Í�Ñ$Ñ$Å�ÊÛÇ=ÉKÍªò ×Aâ�ã BH>�BEé!1�4N3'87;cK ã 873'8CKE>ÅBE3J:/FE>#:MK5F�4�G> ã B â B�ä�ç987é¯é�8��RBEé¯:/F5FE:M4NDÈGJ3m4Né ë
	�� íCî7ï :<D ï9ù9ù��������� ö�B5FEIC;=>YF]GJ3m4Né óôå!õ]öË÷�� â ï 87D�@

� â��¹×�X ÆUÉ2ÑUÊ�÷SÊLÌ�ûËÍ�÷SÕ X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È=Æ±î��ÿþ��w¦Æò ������� î��Ç±ÔhÉ$Ç±Ì�ê'Ç±Ñ ñ������h×� � � à ×aX.×aX Ä�Í�Ñ$Ê�÷SÅ�Í�÷µî X.× Ü ×WX 0ÞÄSÔ'Ç±Ñ<�$Í�÷SÅdÍ�÷µîCß ×aX~×àá ÍªÑ$ÑUÅ�Ê*ÇMÉÚÍ�ò ×Ëâ�ã B�>ÅBEé!1�4N3'87;xK ã 873'8CKE>�BE3J:/FE>�:MK5F�4�G> ã B â B�ä�ç987é¯é�8��Å3'89@7:�87>#:M4ND�GJ3m4Né ë
	�� íCî7ï :<D ï9ù9ù��������� 87> 82GJ354Né�> ã B¸FE>�BE3mB54
F
K5451�:MK¸:<é�8
ç7:<DCç87>#é 4
FÅ1 ã BE3J:MK�� ã BE3mBED�ì94! ô>�BE;/B5F
K5451�BËFE?
FE>ÅBEéê4�GËóôå!õ]öË÷ ×xX ÆUÉ2ÑUÊ�÷SÊLÌ�û�Í�÷SÕ X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È=Æ±î"�ÿþ�#�¦	����/l7	 î�à�Ç±êSÑUÐ�ÍªÑÌû ñ������/×� �7� à ×ÒX~×ÒX Ä�ÍªÑUÊ�÷SÅdÍ�÷µî X.× Ü ×ËX 0ÞÄSÔ`Ç=ÑY�$Í�÷hÅdÍ�÷µî�ß ×ÒX~×�á ÍªÑUÑ$Å�ÊzÇ=É�Íªò ×³â�ã BA>#:<é B^8� 7BE3R8
çCBR@ â B�äBEDLBE3#ç7?�FÅ1�B5KE>�3JIzé 4�GHë$	�� íCî7ï 4�G¯> ã B§B&%a>�3'8C4N3R@7:<D�873J? ï9ù9ù� 4NIC>M6 Iz3mFE>!8NFZé BR8NFEIz3mBR@oð�:<> ã > ã BFE>�BE3mB54
F
K5451�:MK'� ã BE3mBED�ì94! �>ÅBE;/B5F
K5451�BÒFE?�FE>ÅBEé~4�GÒó�å!õ]öÒ÷ ×�X Æ�É2ÑUÊ�÷SÊLÌHûÎÍ�÷SÕ X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=î(�ÿþ���¦ñLñ)� ò l î�/Ç=ÔhÉ2Ç=Ì�ê`Ç=Ñ ñ������h×� �N� à ×ÿX.×�X Ä�ÍªÑUÊ�÷SÅ�Í�÷µî X.× Ü ×�X 0ÞÄSÔ'Ç±ÑY�$Í�÷SÅdÍ�÷Iîñß ×�X~×�á ÍªÑ$ÑUÅ�ÊÏÇ=É¿Íªò ×Hâ�ã B�å]DLBE3#ç7?¯èa1�B5KE>#3JICé¶4�G â B�äõ�87é¯é�8ÈöË87?
F GJ3m4NéÙ> ã B*��3'896+��B 6 IC; 8�8NF�ë£BR8NFEIz3mBR@�6 ?¯> ã B�ó�å�õ]öË÷�èñ?
FE>�BEé 4�G � é�8
ç7:<DCç\÷!:<3
�]BE3mBED�ì94! â BE;/B5F
K5451�B5F × X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È±ÍªòüßªÊLÐSÑÂ÷�ÍªòBîÿý,�-�w¦Q� ñ�).� ��ò � î X Ð�/ªÐSÆUÉ ò �L�ª�h×� 	W� à ×ÿX.×ÿX Ä�Í�Ñ$Ê�÷SÅ�Í�÷µî X~× Ü ×�X 0ÞÄSÔ'Ç±Ñ<�$Í�÷SÅ�Í�÷µîñß ×ÿX.×ñá ÍªÑUÑ$Å�Ê~Ç=É¿Íªò × å0 
:�@CBEDLK5B�GØ4N3 â B�ä^ç987é¯é�8Z3R87?BEé¯:/F5FE:M4NDHGJ3m4Né1�28NF5FE:M451�BE:�8H÷ ×2X Æ�É2Ñ$Ê�÷SÊLÌHûËÍ�÷SÕ X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È±Æ=î(2�3547698�:;4=<?>@2.2�6�AQî�ò �L�hñL×� )N� à ×àX~×9X Ä�ÍªÑ$Ê�÷SÅdÍ�÷VÍ�÷SÕ Ö.×�B(×  ×  × ¼ÚÊLò�òdÍªê'ÊLÑ2ÍDÉ2Å�Ê�÷ × ó � å � è � è � � â�ã B�ó�: ç ã å]DLBE3#ç7?�èñ>ÅBE3mB54
F
K5451�:MKèñ?�FE>ÅBEé ×cXôX  �WÖ ÅC/ªÄ B ÷SÇ=Ñ�/7û X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È±Æ!QºÅ�ï�Å�Æ$Å�Ê�÷µî(�,#w¦ � � ñLñ�D î Ô ÈMÉ2ÊLê'Ç±Ñ7ò �L�L�h×� lW� à ×�X~×�X Ä�ÍªÑUÊ�÷SÅdÍ�÷µî w × Ö ÊªÒGÌVÍ�÷�÷Iî X~×�EÏ×FE Ê�÷SÊLÔ'Ç±ò/0�ÊËÇ=É.Íªò × â�ã B!1�4N>�BED�>�:�87;]4�Guç73m4NICD�@�658NF
BR@873J3R87?
F\4�G�:<é�8
ç7:<DCçÈ87>�é 4
FÅ1 ã BE3E:MKG� ã BE35BED�ì94! !>�BE;/B5F
K5451�B5F �(�H�-� BE>�BE3Jé¯:<D�87>�:M4NDo4�GËF ã 4Nð¸BE3�1�873'87é*�BE>�BE3mF ×cX ÆUÉ$Ñ$ÊLÔ�Í�ÑUÉ2Å�È±ò�Ç�O[Äàû�ÆUÅ�È±Æ=î���¦Q� � � � � 	Ll î�·ÙÍªÑUÈ
Ä ñ.���9)/×� �W� Ô × ¼ ×�X ò�ò/0ªÊ�ÒGÇ±Ñ¿Í�÷SÕ�O ×�EÏ× à × ÜbÑUÅ�Ç=ÕSÇ±Ñ × �]4
FEé¯:MK�öË87?
F�4NDAåË873J> ãI× O[Ä9û�Æ$Å�È±Æ�Q*ÍDÉ
Íhî`à�ÍªÈ
ÄSÅ ÷/ÒGÊLÑ��Ì�ÍDÉ2Å�Ê�÷SÆR.=Çf÷;É2ÑUÐSÌ B ÷SÇ±Ñ&/LÅ�Ç\O[Ä9û�Æ$Å�ÈÈ·ÙÍDÉ2ÄSÇ=Ì�Í�É$Å/0 E Í�Ñ$ò�ÆUÑ$ÐSÄhÇªî,#ñý"I�J�î ñ��ªl��S×� ñ��W� · ×LX ÌVÇ«÷SÊLÌÎÊLÑ$Å9î' ×�X û;Íªê'ÇªîLO ×(KÏ× ¼²Í�Ê�Ç=ÉKÍªò × � BE>ÅB5KE>#:M4ND 4�G\ë�IC;=>�:@� â B�ä�õ�87é¯é�8�öË87?�F]GJ3m4Néë^873mì7873J:�87D íCî7ï @7Iz3J:<DCçª87DML¡DØGØ4N3mB5F
B5BEDON2; 873J:<DCç èñ>M87>�BZ:<D ï9ù9ù� ð�:<> ã > ã B â :�6EBE>c÷!:<3Èè ã 4Nð¸BE3÷!3J3R87? ×2X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È±Íªò¡ßªÊLÐSÑÂ÷�Íªò9îñý,�-#w¦³� � ò � � �9) î�·ÙÍªÑUÈ
Äaò �ª�L�h×� ñªñ ��PÝ×�X ÷;É2Ê�÷ÞÐSÈ=È±Å × L¡D�: QËBR@�é 4 @CBE;�F2GØ4N3H8CKE>�:@ 7Bôç987; 8CKE>�:MKuD�IñKE;/BE:c87D�@�R Iÿ8NF 873mF ×cX ÷{÷�ÐSÍªò P ÇMï/Å�Ç=Ø�ÊªÒX Æ�É2Ñ$Ê�÷SÊLÌHûËÍ�÷SÕ X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=î��FJ�¦ �à) � �h� ò ñ î ñ���� � ×� ñ ò �\X~×�á ÍªÑ$Ñ$ÍªÐ × ÷�FE>�3m451 ã ?�FE:SR I�B�ç987é¯é�8�@CB�>�3mB5F ã 87IC>�B�BEDLBE3#ç7:MB�T�BE>�Iÿ@CB\@7I�DL4N?a87Iæ8CKE>�: G\@CB�ç987; 8.%a:MBë�3mì íCî7ï BE>c:<é!1�;=:MKR87>#:M4ND�F�K54
FEé 4N;/4Rç7:SR IñB5F × O[Ä × Q × É2ÄSÇ=Æ$Å�Æ=î,U�÷SÅ�ïLÇ=Ñ$Æ$Å�É2ÇKÕSÇ.ÜKÑ$Ç«÷SÊLêSò�Çªî ñ����Llh×



� ñ � � ß ×CX~×�á ÍªÑ$ÑUÅ�ÊSî/Ü ×�á òdÍ�÷SÈ
ÄhÊªÉ�î Ö.×záWV ÑUÆUÉ²ÇMÉ(Íªò ×�â�ã BôëA8
ç7:MK â BE;/B5F
K5451�B ×�X Ç=È
Ä�÷SÅ�È±Íªò P Ç±Ô'ÊLÑ�É�·ªO7YB�O[Ä Bc���Ll � � îñ·�ÍD{Þ��O[òdÍ�÷hÈ50;�ZY5÷SÆUÉ$Å�É$ÐhÉÀÒ\[SÑ�O[Äàû�ÆUÅ/0^] w Ç±ÑÂ÷SÇ±Ñ¤� Ö Ç±Å�ÆUÇf÷Þê'Ç±Ñ�/D�_Y5÷SÆ�É2Å�É$ÐhÉa`!î�·ÙÍªÑUÈ
Ä ñ����Llh×� ñ.�7� w ×�á Ç±Õ�÷�Í�Ñ$Ç 0ÙÍ�÷SÕ Pb× ß × O[ÑUÊªÉ2ÄSÇ=Ñ$Ê�Ç × õ�87é¯é�8��Å3'87?�F]GJ3m4Né¶:<D�>ÅBE3R8CKE>�:M4ND�F 4�GuFE> 873mFÈð�:<> ã 8CKE>#:@ 7Bç987; 8CKE>�:MKôD�IñKE;/BEI9F;bØBE>YF × ·�Ê�÷;É2Ähò+û Ó Ê�É2Å�È=Ç±ÆQÊªÒIÉ$ÄSÇ P Ê
û;Í�ò X ÆUÉ$Ñ$Ê�÷SÊªÌVÅ�È�Íªò��Ê/È=Å�Ç=ÉÅûªî�#,c�d�¦7e ��� e ñ �hî·ÙÍØû ñ����9)/×� ñ��N� w ×�á Ç±Õ�÷SÍªÑ$Ç»0�Í�÷SÕ Pb× ß × O[Ñ$ÊªÉ$ÄSÇ±ÑUÊ/Ç × ë£4 @7Iz; 87>�:M4ND£4�GÒ÷Èõ0� ç987é¯é�8��Å3'87?
F\6 ?Z:<D�>ÅBE3'8CKE>#:M4NDoð�:<> ãf �Å3'87?�F¯GJ3m4Né 87D 8CK5KE3mBE>�:M4ND @7:/F
K ã 4N>YFÅ1�4N> × ·�Ê�÷;É2ÄSò û Ó ÊªÉ$Å�È=Ç±Æ�ÊªÒbÉ2ÄhÇ P Ê
û;Í�ò X ÆUÉ$Ñ$Ê�÷hÊLÌVÅ�È�Íªò/Ê�È±Å�Ç=ÉÅûªî-#-�(g�¦ ñ � ���'ñ.��� îS/Ç±Ô/É2Ç±Ì~ê`Ç=Ñ ñ����9)/×� ñ
	W� w ×¡á Ç=Õ�÷�ÍªÑUÇ 0^Í�÷SÕ PÝ× ß × O[Ñ$ÊªÉ$ÄSÇ±ÑUÊ/Ç ×�â�ã B�1 ã ?�FE:MKR87;L1�873'87é BE>ÅBE3mF�4�GÈë^873mì7873J:�87D íCî7ï @7Iz3J:<DCçh 873J:<DCç½8CKE>�:@ 
:<>�? × ·�Ê�i;É$ÄSò+û Ó Ê�É2Å�È=Ç±ÆVÊªÒ*É2ÄhÇ P Ê�ûLÍªò X ÆUÉ$Ñ$Ê�iSÊªÌVÅ�È�Íªò¶/Ê�È±Å�Ç=ÉÅûªîj��J�g�¦ �a)a).�h�ªl�� îQºÇ=È±Ç=Ì�ê`Ç=Ñ ñ.�����h×� ñ�)N� ß ×  ×9á ÇHiSÕ�Í�É ×�k 3J:<DLKE:�1�;/B5F�87D�@!÷¸191�;=:MKR87>#:M4ND�Fô4�G]öË87D�@C4Nél�u4N:/F
B â�ã B54N3J? × ßªÊLÄ�i w Å�ò�Ç»û'm /Ê�iSÆ=îñ��L�ªlh×� ñ%lW�  × Q ×Òá Å�ò�ò�Ç±Ñ±îÒß ×Ëá ÐSÈ50Þò�Ç»û'î X.×Ëá ÐSÑUÕSÇ=ÉUÉËÇ=ÉËÍ�ò × �uBEðonü:<é¯:<><F�>Å4f> ã B � DØGJ3'873mBR@5p�8CK5ì ç7354NICD�@qT
p�4NICD�@NF¯4ND�öË89@7:�87>#:@ 7B��uBEIz>�3J:<DL4 � B5KR87?�87D�@æ4NDr�]4ND�>�3E:�6 IC>�:M4ND�F¯4�G�ä�BE3J?Zë^8NF5FE:@ 7Bts�6ubØB5KE><Fu>�4> ã B � 873mìÈëA87>#>ÅBE3 k 3m476 ;/BEé × O³Ä9û�Æ$Å�È�Íªò P Ç=ï�Å�Ç=Øve¦ÇMÉ$É2Ç=Ñ$Æ=î�c(g�¦xw ��� w � w ���L� î X ÔSÑ$Å�ò ñ����Ll/×� ñ��W��Pb× Q × á ò�Í�iSÕhÒGÊªÑ$Õ^Í�iSÕ�ß × O × Ô Æ�É2ÑUÅ/0ªÇ=Ñ ×�k 873J>#:MKE;/B�8CK5K5BE;/BE3R87>�:M4NDf6 ?o8NFE>�3m451 ã ?�FE:MKR87;üF ã 4
K5ì
F ×HX Æ��É$Ñ$ÊLÔSÄ9û�Æ$Å�È�Íªò¡ßªÊªÐSÑ�i�Í�ò�eßÇMÉ$É$Ç±Ñ$Æ=î-#,#�J�¦xe;w ��� eß�qw�î X ÔhÑ$Å�ò ñ��9)ªlh×�yw �W�  × Q ×xá ò�Ê�ÊLÌ ÍziSÕ X.× O × ·�ÍªÑ$ÆUÈ
ÄSÇ±Ñ × ÷!Do÷!D�87;=?�FE:/F¯4�G�> ã B�èñ?NDLK ã 3m4N>#3m4NDAè�BE; Ga�a�]4Né!1�>Å4NDªë�4 @CBE;GØ4N3�> ã B\ëªIz;=>�:\{�|¯8� 7B'p�87D�@§èa1�B5KE>�3'8o4�GGpÒ; 8�}
8735F ×�X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È�Í�ò�ßªÊLÐhÑ�i�Íªò9îñþ��FJ�¦ 	q~a)�D î X ÔSÑ$Å�òñ����a	h×�yw ñ ��Pb×,EÏ×xá Ê/È50ËÍ�ihÕ X.×ñ× Í�Æ$Å�ò�Ç±ÆUÈ±Ð ×Zâ�ã B k 873E>�:MKE;/B � BE>ÅB5KE>�4N3�p�3J:MBYG�p�4
4
ì ×0� ÔSÑUÅCi�/LÇ=Ñ�� × Ç±Ñ$ò�Í�/ á Ç=Ñ$ò�Å�iÖ Ç±Å�ÕhÇ±ò�ê'Ç±Ñ&/Sî ñ����Llh×�yw�w � · ×�áWV É$É$È
ÄSÇ±Ñ ×*� BE:<> 896 ã�� DCç7: çCBE3\èñ>#3'8 ã ;=ICDCçNFE>#3'87D�FÅ1�4N3J>Ë:<D^�ñBE><F* 74ND�8NìN>�:@ 7BED�ç987; 8NìN>�:/F
K ã BEDO	¯BE3a�DLBED × O[Ä × Q × É$ÄSÇ±ÆUÅ�Æ=î P ÄSÇ=ÅCiSÅ�Æ$È
ÄSÇÝà�Ñ$Å�Ç±ÕSÑUÅ�È
Ä"� w Å�ò�ÄSÇ±ò�ÌVÆ���U�ihÅ�ïLÇ=Ñ$ÆUÅ�É��DÉ á Ê�i�iµî�ßLÍ�iÞÐ�Í�Ñ'û ñ����9)/×�yw�� �'�`× · ×2á Ñ2ÍªÕhêSÐSÑ'û'î XK× QºÇ±È50�Ç±ÑUÆ±î�Q × O�Ç=É2ÑÌû Ç=ÉÎÍªò × � BE>ÅB5KE>#:M4NDw4�G��;�Å3'87?�Fæ896E4! 7B ïq�<í â B�ä�GJ3m4Néë
	�� íCî7ï × X ÆUÉ$Ñ$Ê�ihÊLÌHûËÍ�ihÕ X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=î��,#(g�¦�e ~.� e l î X ÔhÑ$Å�ò ñ����9)/×�yw �7�uÖÝ×à×~×Cá Ñ2ÍªÕ/É�î PÝ×�B(×�P ÊªÉ$ÄSÆ$È
ÄhÅ�ò�ÕVÍ�iSÕ§ß ×CÖ.×�� Ø²Íziÿ0 × f �Å3'87?È>�:<é¯:<DCç�B&%»1�;/4N35BE3�é¯:/F5FE:M4ND ×�X Æ�É2Ñ$Ê�i"�ÊLÌ�ûËÍ�iSÕ X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È=Æ±î � ÐSÔSÔhò�Ç±ÌÎÇ�i;É � Ç=Ñ$Å�Ç±Æ±î-��d�¦x� ~�~�� � 	�� îÿßLÍ�iÞÐ�ÍªÑ'û ñ���� � ×�yw ~N�'�`×ñá Ñ2Í�iSÕ/É × � 87>M8¯÷!D�87;=?�FE:/F ×x� ÔSÑUÅCi�/LÇ=Ñ�� × Ç±Ñ$ò�Í�/ á Ç=Ñ$ò�ÅCi Ö Ç=Å�ÕSÇ=ò�ê'Ç±Ñ&/Sî(�ÏÇ±ÕSÅ�É2Å�Ê�iµî ñ.���Llh×�yw 	W��EÏ×ñX~×ñá ÑUÊ%Ø�iSò�Ç=Ç × èñ>M87>�:/FE>#:MKR87; â�ã B54N3J?§87D�@�ë£BE> ã 4 @C4N;/4Rç7?�:<DAè�KE:MBEDLK5B�87D�@�å]DCç7:<DLB5BE3J:<DCç × ßªÊLÄ�iw Å�ò�Ç»û�m � Ê�iSÆ±î�w�Ç±ÕSÅ�É2Å�Ê�iµî ñ.�a	q~/×�yw )N� ß ×CÖ.×àá ÐSÈ50Þò�Ç»û'îÿ¼ × w ×9X 0ªÇ=Ñ$ò�Ê�Ò¤î �'×zá Å�ò�ò�Ç±Ñ¹ÇMÉâÍªò × õ�87é¯é�8��MöÒ87?ªä�873J:�896 :<;=:<>#?Z4�G�> ã B�p�n^n�8CK5BE3J> 8CB
s�6ubØB5KE>�ë^873mì7873J:�87D�� � ï × X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È�Í�ò ßªÊªÐSÑ�i�Í�òFe¦Ç=É$É$Ç±ÑUÆ±îñþ�d(#w¦�e �qD î Ó Ê�ïªÇ±Ì�ê'Ç±Ñ ñ����7	h×�yw lW� O × ¼²ÍªÑ$ÑUÐhÉ2ÄSÇ=Ñ$Æ¿Í�iSÕo· × QºÐhÊ�i�/z�BïªÍzi × O[Äàû�ÆUÅ�È±Æ+e¦Ç=É$É$Ç±ÑUÆ á î�þ=J�¦ ~��a)�D î ñ��9) w ×�yw �W� · × ¼²Í�É
Í�ihÇ±Æ$Ç�îü¼ × w ×�X 0�Ç±ÑUò�ÊªÒ¤î ÖÝ× · ×�á Í�ÕSÑ2Í�iüÇMÉÝÍªò × � :/F
K54! 7BE3J?o4�G õ�87é¯é�8��MöË87? å]é¯:/F5FE:M4ND896E4! 7B�� íCî õôB�ä�GJ354Né > ã B�p�nvn�8CK5BE3E>M8CB^s�6ubØB5KE> ï åcè � �.�q�F� í9ï � ×�X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È±Íªò�ßªÊLÐSÑ&i�Íªò9îý(g�J�¦ 	/ñ
	qD îñßªÐSò û ñ����ªlh×

ñ�)ªl



�y� �W� · × ¼²Í�É
ÍziSÇ±ÆUÇªî �`× · × á Ñ$ÍªÕSêSÐSÑÌû'î X.× ¼ × á Ñ$Ç=Æ$ò�Å�iZÇ=É.Íªò × ëªIC;=>#:<ðc8� 7BE;/BEDCç7> ã s�6EF
BE3a N87>#:M4ND�F�4�G�8
N2; 873mB�GJ3m4Néòë^873mì7873J:�87D íCî7ï × X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È�Í�ò ßªÊªÐSÑ�i�Í�òFe¦Ç=É$É$Ç±ÑUÆ±îñþ�c�d�¦�e ñ.� � D î Ô ÈMÉ2ÊLê'Ç±Ñ ñ����9)/×�y� ñ � O × · × ¼ÚÄ�Í�ÕhØÀÅ�È50�î · ×�EÏ× Q*Í�ihÅ�Ç±ò9î EÏ× e�ûLÊ�iSÆKÇMÉbÍªò × äLóôå�ç987é¯é�8§3'87?ª476EF
BE3a N87>#:M4ND�FZ4�G��]BED(�> 87IC3JIàF f ��� ×�X Æ�É2ÑUÊ�iSÊLÌHû�Í�iSÕ X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È=Æ±î��,��þÅ¦ ñ
	q~.�'ñ
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BE3a N87>#:M4ND�FH4�G�> ã B�õ�87; 8.%a?Zë^873mì7873J:�87D�� � ï × Ó Í�É2ÐhÑ$Çªî�,�-�w¦0w ���qD î�·ÙÍØû ñ������h×� ���7�GXK× QºÇ=È50ªÇ=Ñ$Æ × ë£B5F5FEIzDCç? 74ND ã 4
K ã BEDLBE3#çCBE>#:/F
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Äµî �`× Q ×�á ò�Ê/ÊªÌ Ç=É¿Íªò ×¯â�ã B â�ã :<3R@�å!õ]ö�å â �287> 87;/4Rçæ4�G�ó!: ç ã �å]DLBE3Mç7?�õ�87é¯é�8��MöË87?^è�4NIC3mK5B5F ×qX ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È�Íªò!ßªÊLÐSÑ&i�Íªò � ÐSÔhÔSò�Ç=ÌVÇHiÞÉ±î�J�#,��¦ )���� w � w/îÒßªÐhò+ûñ������/×� )z�W� Ó ×�Ö ÍØû;ÍªÆUÄSÅ�Õ�Í/î Ö.×�Ö Å�Ñ2Í�Æ2Í�Ø²Í/î�à × Y,ÆUÄSÅ/0DÍ�ØÚÍÎÇMÉ¶Íªò × s�6EF
BE3) N87>�:M4ND�FH4�G â B�ävõ�87é¯é�8¯öË87?*N2; 873mB5FGJ3m4NéÙëA873mì7873E:�87D íCî7ï ð�:<> ã > ã B â BE;/B5F
K5451�B¸÷!3J3'87? k 354N>Å4N>�?J1�B ×�X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È±Íªò�ßªÊLÐhÑ�i�Íªò-e¦Ç=ÉUÉ2Ç=Ñ$Æ±îý(gñþÅ¦xe )/ñ�D î � Ç=ÔhÉ2Ç=Ì�ê'Ç±Ñ ñ����Ll/×� )�ñ �uÖ+B Ü P�X ¼ÚÊLò�ò�Íªê'ÊLÑ2Í�É$Å�Ê�iIî X~×�E Ê�iSÊLÔ'Ç±ò/0�ÊSî�à ×ZX Ä�ÍªÑUÊ�iSÅ�Í�i Ç=É Íªò × � BE>�B5KE>�:M4ND 4�G�ç987é¯é�83'87?�Fª896E4! 7B ï â B�ä�GJ3m4Né³> ã B¼��3'896¦�uB 6 IC; 8f6 ?�> ã B§F
B5K54ND�@^ó�å!õ]öÒ÷ :<é�8
ç7:<DCç�87>�é 4
FÅ1 ã BE3J:MK
� ã BE3mBED�ì94! È>�BE;/B5F
K5451�Bu87>�n�8 k 87;=é�8 ×�X ÆUÉ$Ñ$ÊLÔSÍªÑUÉ$Å�È±ò�Ç\O[Äàû�ÆUÅ�È±Æ=îñþ&¦ ñ������ w ñ�~ îSà�Ç±êSÑUÐ�ÍªÑÌû ñ����7	h×� ) w � w ×ñÖ Ç=Å�É2ò�Ç±Ñ ×Hâ�ã Bt½ËIÿ87D�>�ICé â�ã B54N3J? 4�G!öË89@7:�87>�:M4ND × Ô {�ÒGÊLÑUÕ¥UjiSÅ�ïªÇ±Ñ$ÆUÅ�ÉÅû O[ÑUÇ±Æ$Æ=î ñ��a	��h×� ) � � Ü ×aÖ Ç�ihÑ$ÅBî;Ü × OÓÇ±ò�ò�ÇMÉ2Å�Ç=Ñ±î9O × Ô × OÓÇMÉ2ÑUÐSÈ±È=Å�Ç=ÉQÍªò × ÷�KE>�:@ 7B¸ç987; 8CKE>�:MK�D�IñKE;/BE:�8NF ã : ç ã BEDLBE3#ç7?¯BEDCç7:<DLB5F ×X Æ�É2Ñ$ÊªÔ�ÍªÑUÉ$Å�È=ò�Ç\O[Ä9û/ÆUÅ�È=Æ±î;J,J ¦�� �à)�� � ~W	 î�ßªÐSò û ñ������h×� )!�7�\X~× · ×üÖ Å�ò�òdÍªÆ × Y_i ï� > ã � D�>ÅBE3JD�87>#:M4ND�87;��]4
FEé¯:MK¯öË87??�]4NDØGØBE3mBEDLK5B � k 873J:/F � îßïLÊLò�ÐSÌVÇ l îÓÔ�Í�/LÇ=Æñ�� � D î ñ.�LlhñL×� )�~N�\X~× · ×üÖ Å�ò�òdÍªÆ × �]BE3mBED�ì94! �;=: ç ã >!:<é�8
çCB5F�4�GZå�÷�èA1�3m4 @7IñK5BR@^6 ?Z1�3E:<é�873J?§ç987é¯é�8 × Y_i¾�Ò÷�èz÷ �õô4 @9@9873'@Aèa1�8CK5B¹N2;=: ç ã >*�]BED�>ÅBE3 ï9ù > ã � D�>ÅBE3JD � �]4
FEé¯:MK¯öË87?¿�]4NDØG � æä�4N; � �§1?�q� í �@�q� ú¿� èÿå2å
� úàí ���.� ú"� ��� ��� ù � � î/ïªÊLò�ÐSÌÎÇG�hî�Ô�Íz/LÇ±Æ ����~.�����;l î X Ð�/ªÐSÆUÉ ñ��Ll�~/×� )W	W�\X~× · ×¡Ö Å�ò�ò�ÍªÆ × � :  �BE3mBEDLK5B5FZ6EBE>#ð¸B5BEDwõ�87é¯é�8��MöË87?ª87D�@ ó\89@73m4ND�:MKZè ã 4Nð¸BE3mF ×�� Ô�Í�È±Ç � È±Å�Ç�iSÈ=Ç
P ÇMï�Å�Ç=Øbî�dÿýw¦ ñ�)�� � � î�ßLÍ�iÞÐ�Í�Ñ'û ñ����7	h×� )7)N�\X~× · ×ÒÖ Å�ò�ò�ÍªÆ × � D�:<>�:�87;�é 4 @CBE;=:<DCç�4�G â B�ä FÅ1�B5KE>#3'8�476EF
BE3a 7BR@½87>H> ã B£| ã :�191�;/B5s�6EF
BE3a N87>Å4N3E? ×X Æ�É2Ñ$ÊªÔ�ÍªÑUÉ$Å�È=ò�Ç\O[Ä9û/ÆUÅ�È=Æ±î;J,J ¦xw )�� � � î�ßªÐ�iSÇ ñ������/×� )�lW��PÝ×ñÖ Å�ò�ò�Å�Ç=Ñ × õ�87é¯é�8ZöË87?È÷!FE>�354NDL4Né¯? × ¼Úò�ÍªÑ$ÇHiSÕSÊ�ioO[Ñ$Ç±ÆUÆ±î Ô {�ÒGÊLÑ$Õµî ñ��Ll��S×� )z�W�'�`× Y_iSÊLÐSÇ�Í�iSÕ à ×�X Í70DÍªÄSÍªÑ2Í × å¸;/B5KE>�3m4ND ÷�K5K5BE;/BE3'87>�:M4NDÙ87D�@øõ�87é¯é�8��MöË87?qå]é¯:/F5FE:M4NDPGJ3m4Né
p�; 8�}
873mF ×�X ÆUÉ2ÑUÊLÔSÄ9û�Æ$Å�È�Íªò¡ßªÊLÐhÑ�i�Íªò9îÿþ��,��¦ ~�~�~�D îñßªÐ�iSÇ ñ����7	h×� l��W� ß × Q × ßLÍªÈ50ÞÆ$Ê�i × 	u; 8NF5FE:/F
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FÅ1 ã�� 3J:/F
K ã BED â F
K ã BE3mBED�ì94! N@CBE>�B5ìN>Å4N3mF2IzD�@ôë£B5F)�FEIzDCçCBED�87D ã 4
K ã BEDLBE3MçCBE>�:/F
K ã BE3�	¯4
FEé¯:/F
K ã BE3uèñ>�3'8 ã ;=IzDCç�} ð�:/F
K ã BED ï9í ICD�@ ïCî9î9î â B�ä × O[Ä × Q ×É2ÄSÇ=Æ$Å�Æ±î,e¦ÐSÕhØÀÅ�/z�Ì·ÙÍ�{hÅ�ÌVÅ�ò�Å�Í�iSÆ��_U�iSÅ�ïLÇ=Ñ$Æ$Å�É���É¸·$[�iSÈ
ÄSÇ�iIîLßªÐ�iSÇ ñ.�����S× ·oO�YÀ�ÅO[Ä Bc����� � ñ�)/×
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� l � � ß ×�E ÍDÉ
ÍªÊa0DÍhîLß ×�Pb× ·�Í�É$É$Ê%{`î ß ×�Á ÐSÅCi�i Ç=ÉbÍ�ò × ó!: ç ã �Må]DLBE3Mç7?�å¸é¯:/F5FE:M4NDZGJ3m4Né > ã B â B�ärp�; 8�}
873ëA873mì7873E:�87D íCî7ï @7IC3J:<DCçAëªIz;=>�:<ðc8� 7BE;/BEDCç7> ã s�6EF
BE3a N87>�:M4ND�F§:<D ï9ù9ù�� ×^X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È±Íªò�ßªÊLÐSÑ&i�Íªò9îýFJ9þÅ¦ ñ � l��'ñ.�9) î�·ÙÍ�Ñ$È
Ä ñ������h×� l��7�\X.×FEÏ×FE Ç±Ì�êSÄSÍ%ï�Å³Í�ihÕ�ß ×x×�× Ó ÍªÑ$ò�Å/0DÍªÑ × ½ËI�8NF 873mF�87D�@ ÷!KE>#:@ 7B õ�87; 8CKE>#:MK¡�!I�KE;/BE: × ¼²ÍªÌ�êhÑ$Å�Õ�/LÇ
UjiSÅ�ïªÇ±Ñ$ÆUÅ�ÉÅû O[ÑUÇ±Æ$Æ=î ñ.�����h×� lq~N� · ×�E Ç=ÆUÉ2Ç=ò ×fâ�ã B â B�ä?�;�Må]é¯:/F5FE:M4ND½4�GÈ> ã BH÷Èõ0� ëoìND¥� � ï :<D ï9ù9ù9ù)Â � î9î9î 8NF 476EF
BE3) 7BR@æð�:<> ã> ã B�ó�å�õ]öË÷¨� ã BE3mBED�ì94! â BE;/B5F
K5451�B¡� â ï × O[Ä × Q × É2ÄSÇ=Æ$Å�Æ=î X Ç±È
Ä�iSÅ�Æ$È
ÄSÇ'U�ihÅ�ïLÇ=Ñ$ÆUÅ�É��DÉ�·$[�iSÈ
ÄhÇ�iµî
w ���hñL×� la	W��Pb×�E ÄSÍ�i�i�ÍÝÍ�iSÕ§· × ¼²ÍªÌVÇHiÿ.±Å�iSÕ ×!â�ã BËç73'8� 
:<>Å4Né�8
ç7DLBE>#:MKô@7?ND�87é 4ZB\ �B5KE> :<Do8CK5KE3mBE>#:M4NDæ@7:/F5ì
F\4�G3m4N>M87>#:<DCç�6 ; 8CK5ì ã 4N;/B5F ×�X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È±Íªò¡ßªÊLÐSÑ&i�Íªò�e¦Ç=ÉUÉ2Ç±ÑUÆ±î�þ��ñýw¦0e ñ w ��� e ñ �qw/î Ó Ê%ïLÇ=Ì�ê'Ç±Ñ ñ������h×� l9)N�GXK×�E Å�ÒGÐ�ihÇªî XK×�X ÍziSÅ�ÌÎÊLÑ$Å9î �`× Ô /LÅ�ÊbÇ=ÉâÍªò × ä�BE3J? ã : ç ã BEDLBE3#ç7?!ç987é¯é�8H3R87?
F GJ3m4Né k èÿö ï�Wîq� �@�q� ×X ÆUÉ2ÑUÊLÔSÄ9û�Æ$Å�È�ÍªòüßªÊLÐSÑ&i�ÍªòFe¦ÇMÉ$É2Ç=Ñ$Æ=î�þ��,cw¦�e �hñ)� e ��� î�ßLÍ�iÞÐ�ÍªÑ'û ñ����q~/×� lLlW� ß × Ü ×zE Å�ÑR0ÝÍ�ihÕ X~× ·ÙÍªÆUÉ$Å�È
ÄSÅ�ÍªÕSÅ�Æ × ä�873J:�896 :<;=:<>�?¸1�87>#>ÅBE3JD�F!4�GcFE?WDLK ã 3m4N>�354ND§87D�@u:<D( 7BE3mF
BG�]4Né!1�>Å4NDBEé¯:/F5FE:M4ND�:<DA6 ; 8�}
8735F ×�X Æ�É2Ñ$ÊªÔ�ÍªÑUÉ$Å�È=ò�Ç�O[Ä9û�Æ$Å�È=Æ±î;J,J�¦ �q~����;l îÿßªÐ�iSÇ ñ������/×� l��W� Q ×�E Ñ$Í�iSÅ�È
Ä × ä�BE3»6EB5F5F
BE3JIzDCço@CBE3 õ�87é¯é�8 Â ó\89@73m4ND(� â 35BED�D�ICDCç§:<Df@CBE3Hóu4
K ã BEDLBE3#ç7:MB�õ�87é¯é�8��÷!FE>#3m4NDL4Né¯:MBué¯:<>j� ã BE3mBED�ì94! â BE;/B5F5ì9451�BED�î X ÔSÑUÅ�ò ñ����9)/× QºÅ�ÔSò�ÊLÌVÍªÑUê`Ç=Å�É�îz·ªO7YÀ�ÅO³Ä B]�z�9) � ñªñL×� ���W� Q ×zE Ñ2Í�ihÅ�È
Äµî Ô × ¼ × ÕSÇ
ßLÍ�/ªÇ±Ñ±îa· ×zE Ç=ÆUÉ$Ç±òhÇMÉ¹Í�ò × å0 
:�@CBEDLK5BLGØ4N3Ë8�½ k s FE>#3JI�KE>#IC3mB�:<D�> ã B â B�ä�87D�@f �Å3'87?�;=: ç ã > KEIC3a 7BË@7Iz3J:<DCç�> ã B ï9ù9ù� ã : ç ã FE>M87>�B;�^BEé¯:/F5FE:M4ND 4�G�ëoìND íCî7ï × Y_i � � > ã � D�>ÅBE3ED�87>�:M4ND�87;
�]4
FEé¯:MK�öË87?$�]4NDØGØBE3mBEDLK5B � èx87;=>7n�8Nì9B¹��:<>#? � îSïLÊªò�ÐSÌÎÇG�hîSÔ�Íz/LÇ±Æj� ~ªl�D î ñ������h×� �hñ � Q ×,E Ñ$Í�iSÅ�È
ÄIî PÝ× ·�Å�Ñ'.±Ê
û;Í�iIîñQ × OÓÇMÉ2Ñ'ûÛÇ=É¿Íªò ×uâ B�ä£ç987é¯é�8��Å3'87? 476EF
BE3) N87>�:M4ND�FH4�G\> ã B���3'896È87D�@ë
	�� íCî7ï @7Iz3J:<DCçAé 4
4ND�F ã :<DLB 87D�@^>�ð�:<;=: ç ã > ×�X Æ�É2Ñ$ÊªÔ�ÍªÑUÉ$Å�È=ò�Ç�O³Ä9û�Æ$Å�È±Æ=î�J�#w¦ 	q~���)!� î Ô È=É$ÊLê'Ç±Ññ������h×� � w �uÖÝ×�E Ñ2Í�ØâÈ .Eû"ihÆR0ÞÅBî O ×��`× ¼ÚÊLÔSÔSÅ9î XK× ·ÙÍªÈ=È�ÍªÑUÊ�iSÇ~ÇMÉbÍªò × f �Å3'87? Â â B�ä���ç987é¯é�8��Å3'87? 476EF
BE3) N87>�:M4ND�F4�GuF
B) 7BE3R87; FE>#3m4NDCç h 873mB5F 4�GuëoìND íCî7ï @7IC3J:<DCç ï9ù9ù� 87D�@�:<é!1�;=:MKR87>�:M4ND�F ×\X Æ�É2Ñ$Ê�iSÊLÌHûÙÍ�iSÕ X Æ��É$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=î��ñý,�w¦ �9)��'ñ.�9) îñßLÍ�iÞÐ�Í�Ñ'û
w �����h×� � � � à ×�E ÑUÇ�i�iSÑUÅ�È
Ä × p�B547658CK ã >�ICDCç+ 74ND â B�ä�� k2ã 4N>Å4NDLBEDZ87I9F�@CBE3�ö�:MK ã >�IzDCç�@CB5F�	u3mB 6EFEDLB 6EBE;�Fcé¯:<>�@CBEéí ��Ã � â F
K ã BE3mBED�ì94! 
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UjiSÅ�ïªÇ±Ñ$ÆUÅ�É���Éô·$[�iSÈ
ÄhÇ�iµî Ô È=É2Êªê`Ç=Ñ ñ.���q~/× ·oO�YÀ�ÅO[Ä Bc���a	 � � � ×� ���7�\X.×"E ÑÌû/Æ=î B(×�E Ñ'û�ÆâÍ�iSÕ X~× w Í�Æ$Å�ò�Ç=ØÀÆ'0�Å × ó!: ç ã �RBEDLBE3#ç7?�1 ã 4N>Å451�3m4 @7IñKE>�:M4ND�:<Do87:<3ÒF ã 4Nð¸BE3mF × ßªÊLÐSÑ��
i�Í�ò¦ÊªÒ�O[Ä9û�Æ$Å�È±ÆºÜ�îFJ�d�¦ ñ w 	hña�'ñ w 	�� î X Ð�/LÐSÆ�É ñ.���hñL×� �q~N��Pb× w × e¦Ç±ÆUÆ2ÍªÑUÕ × ä�å2ö � â ÷�è�Tü> ã Boä�BE3J?¯å¸DLBE3#çCBE>�:MK�öË89@7:�87>#:M4ND � é�8
ç7:<DCç â BE;/B5F
K5451�B�÷!3J3'87?Zèñ?�F)�>ÅBEé ×2X ÆUÉ2ÑUÊLÔ�ÍªÑ�É2Å�È±ò�Ç�O³Ä9û�Æ$Å�È±Æ=îµJ,J�¦xw � � � w �9	 îÿßªÐ�iSÇ ñ������/×� �a	W�\X.× · × eßÇMï�ÅCiSÇ�î ÖÝ× á Ñ2ÍªÕ/É�î w × ¼ÚÐSÅ³Ç=É.Íªò × N2:<3mFE>�ö�B5FEIC;=>YF�GJ3m4Né > ã BH÷!;<;¸� èÿìN?§ë�4ND�:<>Å4N3§4NDf> ã Bö�4
F5FE: f �MöÒ87? â :<é¯:<DCç�åµ%»1�;/4N3mBE3 ×�X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È�Íªò]ßªÊLÐhÑ�i�Íªò�e¦ÇMÉ$É2Ç=Ñ$Æ=îüþ��,�w¦'e���� D î � Ç=ÔhÉ2Ç=Ì�ê'Ç±Ññ����a	h×� �9)N�GXK× e¦Å¦ÍziSÕ KÏ× ·�Í × ÷!D�87;=?
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FÅ1 ã BE3E:MK�� ã BE3mBED�ì94! �@CBE>ÅB5KE>Å4N3/îÔ�Í�/LÇ=Æ ~/ñ��qD î,w �����h×� ñ��/ñ � Q × ß × ·�ÍªÈ±ÊLÌ~êµî\¼ × w ×�X 0ªÇ=Ñ$ò�Ê�Ò¤î Ö.× Q ×�X ò�ò�Ç±Ñ�ÇMÉ Í�ò × ë�IC;=>#:<ðc8� 7BE;/BEDCç7> ã s�6EF
BE3a N87>#:M4ND�F�4�Gë^873mì7873J:�87DO� � ï$� Iz3J:<DCç^8 â B�ä Â f �MöË87?¦N2; 873mB�T§å]3J3'87>#ICé ×æX Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È±ÍªòÒßªÊªÐSÑ�i�Í�òWe¦Ç=ÉUÉ2Ç=Ñ$Æ±îþxý-�w¦xe ñLñLñ�D îñ·�ÍªÑ$È
Ä ñ����a	/×� ñ�� w ��EÏ× ·ÙÍ�i�iSÄSÇ±Å�Ì ×wâ�ã Bu1�354N>Å4NDP6 ; 8�}
873 ×oX Æ�É2Ñ$Ê�iSÊLÌHû Í�iSÕ X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=îW#,�,�w¦ 	9)���)7	 î�·ÙÍªÑUÈ
Äñ���� � ×� ñ�� � ��EÏ× ·ÙÍ�i�iSÄSÇ±Å�Ì ÍziSÕ^O × e ×Lá Å�Ç=Ñ$ÌVÍ�i�i × õ�87é¯é�8��Å3'87? h 873J:<DCçA4�G��(� � �ù �Ò÷ 1�3m4N>Å4ND(�Å:<D�:<>#:�87>ÅBR@KR8NF
KR89@CB\:<D�> ã B�bØBE>�Ä ×2X Æ�É2Ñ$Ê�iSÊLÌHûËÍziSÕ X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È±Æ=î�#�ý,�w¦xe;w ñ)� e;w � îÿßLÍ�iÞÐ�ÍªÑÌû ñ���� w ×� ñ��z�7��EÏ× ·�Í�i�iSÄSÇ=Å�Ì�î �`× w Ç±ÆUÉ$Ç±ÑUÄSÊª�Óî ÖÝ× ·�Ç»ûªÇ±Ñ ÇMÉ Íªò × p!BR8CK54ND�F�87>�> ã Boç987é¯é�8P3'87? ã 4N3J:Å}N4ND ×X Æ�É2Ñ$Ê�iSÊLÌHûËÍziSÕ X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=î��FJCýw¦ )a)��/l�~ î Ó Ê%ïªÇ±Ì�ê'Ç±Ñ ñ����7	h×� ñ���~N� e × ·ÙÍªÑ$ÍªÆ$È
ÄhÅBî�Ü × à�ÊLÆUÆ2Í�É$ÅBî/à ×�X Í�ïLÇ=È±È
ÄSÅ�Ê�Ç=ÉÀÍªò × �]4N3E3mBE; 87>ÅBR@� N873J:�896 :<;=:<>�? 4�G�ë
	��Æ� � ï 87> f �Å3R87?87D�@ â B�ä�ðc8� 7BE;/BEDCç7> ã F\4NDæ>#:<é BôF
KR87;/B5F�4�G ã 4NIC35F ×üX ÆUÉ$Ñ$ÊLÔ�Í�ÑUÉ2Å�È±ò�Ç!O[Ä9û�Æ$Å�È=Æ±îFJ,J�¦ ñ%l����'ñ�� w/îzßªÐ�ihÇñ������/×� ñ��7	W� e × ·ÙÍªÑ$ÍªÆ$È
ÄSÅ9îÞÜ × ÜKÄSÅ�ÆUÇ±ò�ò�ÅCiSÅÞÍziSÕ X~× ¼ÚÇ=ò�ÊªÉUÉ2Å × ÷5bØBE>¡é 4 @CBE;EGØ4N3Ò> ã Bcç987é¯é�8��Å3R87?HBEé¯:<>�>�:<DCçH6 ; 8�}
873
�(� � �ù ×�X ÆUÉ2ÑUÊLÔSÄ9û�Æ$Å�È�ÍªòüßªÊLÐSÑ&i�ÍªòFe¦ÇMÉ$É2Ç=Ñ$Æ=î��,��d�¦�e ~�� e � î � Ç=ÔhÉ2Ç=Ì�ê'Ç±Ñ ñ���� w ×� ñ��a)N�\X~× O × ·ÙÍªÑUÆ$È
ÄSÇ=ÑÎÍ�iSÕ w ×7EÏ× ÜKÇ�ÍªÑ × ë£4 @CBE;�F�GØ4N3 ã : ç ã � GJ35B�R I�BEDLKE?�3'89@7:M4£4NIz>M6 Iz3mFE><F :<D B&%a>�3'8��ç987; 8CKE>#:MK F
4NIC3mK5B5F�Zð�:<> ã 8E191�;=:MKR87>�:M4NDv>�4�> ã B�BR873J;=? ï9ùaú �fé¯:<;<;=:<é BE>ÅBE3a�Å>�4!�Å:<DØGJ3'873mBR@ h 8735B£4�G$�(�
�  � ×�X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È±Íªò¡ßªÊLÐSÑ&i�Íªò9î,#,�-cw¦ ñLñ��!�'ñ w ) î Ó Ê%ïªÇ±Ì�ê'Ç±Ñ ñ��Llq~�×� ñ��ªlW�\X~× ·�ÍªÆUÉ$Å�È
ÄSÅ�ÍªÕSÅ�Æ�Í�iSÕ ß × Ü ×�E Å�ÑR0 × ë�4 @CBE;�F£4�G¢ N873J:�896 :<;=:<>�? :<D�6 ; 8�}
873'bØBE><F × Y_i Ü × à × ÍziSÕÜ × ·ÙÍzi�iSÊ�È±È
ÄSÅ¤]JÇ±ÕhÅ�É2ÊªÑ$Æ�`!î�N�3m4ND�>�:MBE3�s�6ubØB5KE><F�:<D�÷!FE>#3m451 ã ?
FE:MK5F\87D�@ k 873J>#:MKE;/B k2ã ?�FE:MK5F � ä�IC;/KR87DL4ï9ù9ùaúH� îñ·ÙÍ�Ñ$È
Ä ñ����Llh×� ñ����W� Y × à × ·�Å�Ñ2Íªê'Ç±ò9î ×�× QºÄ�Í�ØÚÍ�iµî �`× ¼ÚÄ�Í�ÉÅûZÇMÉ~Í�ò × ÷!K5KE35BE>�:M4NDf:<D�FE>M896 :<;=:<>#:MB5F�87D�@GbØBE>¡GØ4N3Jé�87>�:M4ND :<Dõ]ö�è ï9ù9ï9í � ïCî7í ×�X Æ�É2ÑUÊ�iSÊLÌHûÛÍ�iSÕ X Æ�É2Ñ$ÊªÔSÄ9û/ÆUÅ�È=Æ±î��,�,g�¦xe ��� e ñ w/îhà�Ç±êSÑUÐ�ÍªÑ'û ñ����Llh×� ñLñ.�W��PÝ× ·�Å�Ñ'.±Ê
û;Í�iIîCß × à�Ç±Ñ&i�Í�iSÕSÇ».ªî B(× e¦ÊLÑUÇ�iÿ.(ÇMÉQÍªò × ÷ @7:<3mB5KE> é BE> ã 4 @¯4�GÒé BR8NFEIz3J:<DCç\> ã BËFE:<DCç7;/Bü1 ã 4!�>�4
BE;/B5KE>�3m4NDA>�4H÷ � ��K54NICD�>YF¯K54ND( 7BE3mFE:M4NDHG»8CKE>Å4N3�GØ4N3�� ã BE35BED�ì94! â BE;/B5K5451�B5F\87D�@�@CBE>�BE3Jé¯:<D�87>�:M4ND4�Gu> ã B â BE;/B5F
K5451�B�>#3J: ç
çCBE3H> ã 3mB5F ã 4N; @ × Y_iA¼ × ¼ÚÑ$Ç=ÆUÉ$Å�]GÇ±ÕSÅ�É2ÊLÑ�`Mî â 4Nðc873'@NFH8�ëA8&bØ4N3�÷!>�é 4
FÅ1 ã BE3J:MK
� ã BE3mBED�ì94! � BE>ÅB5KE>�4N3 � ä � k 89@7I�8 � îSÆ$Ç=Ô ñ.���q~/×� ñLñªñ ��PÝ× ·�Å�ÑR.±Ê
ûLÍ�iµî ×�× à�ÊLÌÎÅCi Í�iSÕ X.×¤� É$Ç±Ô�ÍziSÅdÍ�i × sËD�> ã Bo451�>�:MKR87;]@CB5FE: ç7Dv4�G�äLóôå ç987é¯é�8ª3R87?:<é�8
ç7:<DCçÇ� ã BE3mBED�ì94! £>�BE;/B5F
K5451�B5F × Y_i�¼ × ¼ÚÑUÇ±ÆUÉ$Å�]JÇ=ÕSÅ�É$ÊLÑ�`!î â 4Nðc873R@NFA8fëA8&bØ4N3 ÷!>�é 4
FÅ1 ã BE3J:MK
� ã BE3mBED�ì94! � BE>ÅB5KE>�4N3 � ä � k 89@7I�8 � îSÆ$Ç=Ô ñ.���q~/×� ñLñ w ��PÝ× ·�Å�ÑR.=Ê
û;Í�iµî Pb×,E Í�iÿ0DÍ�iSÅ�Í�iµî�O ×-� Í�ØÚÍªò�ò�Å�Æ$È
ÄËÇMÉºÍ�ò ×Èâ�ã B7Q23mFE> � é�8
ç7:<DCçÈ÷!:<3¹� ã BE3mBED�ì94! â BE;/B)�F
K5451�B 4�GH> ã B�óôå!õ]öË÷ K54N;<; 896E4N3R87>�:M4ND × Ó ÐSÈ±ò�Ç�ÍªÑ�Y_iSÆUÉ$Ñ$ÐSÌÎÇ�i;É$Æ.ÍziSÕ£·�Ç=É$ÄSÊ�ÕSÆ±î�È �ñý�J�¦ ~/ñ � D îñ������h×

ñ�l �



� ñLñ � ��Pb× ·�Å�Ñ'.±Ê
û;Í�i Í�iSÕ BÀ× e¦ÊLÑUÇ�iÿ. × ë�BR8NFEIC3mBEé BED�>Z4�G > ã B��!: ç ã >uèÿìN?9nü: ç ã >�pô8CK5ì ç73m4NICD�@�87>�n�8
k 87;=é�8 ×ÇX Ç±È
Ä�iSÅ�È±Íªò P Ç±Ô'ÊLÑUÉ§·ªO7YÀ��O[Ä Bc���z� ��� ~ î�·ÙÍD{���O[ò�Í�iSÈ50��_Y_iSÆ�É2Å�É2ÐhÉVÒ\[SÑ O[Ä9û�Æ$Å+0É] w Ç=Ñ�iSÇ=Ñ��Ö Ç±Å�ÆUÇ�iÞê'Ç±Ñ�/!�_Y_iSÆ�É2Å�É$ÐhÉa`!îñQºÇ±È=Ç±Ì�ê'Ç±Ñ ñ����z�S×� ñLñ.�7��Pb× ·�Å�ÑR.=Ê�ûLÍ�ipÍ�iSÕ B(× e¦ÊLÑUÇ�iÿ. × sËD�> ã B9�287;=:�6 3'87>�:M4ND ÷!K5KEIz3'8CKE?�4�G¹nü: ç ã >�è�BED�F
4N35F :<D�÷!>#é 4!�FÅ1 ã BE3J:MK¡� ã BE35BED�ì94! �;N2;=I�4N3mB5F
K5BEDLK5B\87D�@���BEIC>�3E:<DL4Hå¤%»1�BE3J:<é BED�><F × Y_i � í > ã � D�>ÅBE3JD�87>#:M4ND�87;;�]4
F)�é¯:MK�öË87?$�]4NDØGØBE35BEDLK5B �u� IC3 6587D � î/ïLÊªò�ÐSÌÎÇ ) îSÔ�Íz/LÇ±Æ�w 	q~�D î ñ����Llh×� ñLñ�~N� · × ·�ÊLÑUÅ × èñ> 87>�IàFA4�G > ã B¼� ÷+�¯õ2÷!ö�s�s�� ���&� k 3m4�bØB5KE> × Y_i ÖÝ× ß ×�× Ê�Ç±ò+0zÍ�iSÕ à ×2X Ä�ÍªÑUÊ�iSÅ�Í�i
]GÇ±ÕSÅ�É2ÊLÑUÆ�`Mî\>Å4 8E191�BR873o:<D > ã B k 3m4
K � 4�Gæ> ã BoóuBE:�@CBE; 6EBE3#ç � D�>ÅBE3ED�87>�:M4ND�87;Ëèñ?Né!1�4
FE:<Izé 4NDvó�: ç ãå]DLBE3#ç7?ªõ�87é¯é�8��MöË87?�÷!FE>#3m4NDL4Né¯? ×�X Y�Ov¼ÚÊ�ihÒ × O[Ñ$Ê�Èªî,w �����h×� ñLñ
	W�'�`× e × ·�ÐhÒGÆ$Ê�iµîaQ × ß ×NÖ ÐhÉUÉ2Ç=Ñ±î EÏ×!Pb×WÖ ÍªÈ50�iSÇ»û.Ç=ÉýÍªò × �]4
4N3R@7:<D�87>ÅBR@�é¯Iz;=>�: GJ3mB�R IñBEDLKE?u476EF
BE3) N87>�:M4ND�F4�G\> ã B�p�n³n�8CK5BE3J> 8CB¯476ubØB5KE><F�ëæöj	 ïaúzî 87D�@¯ëoö�	 íCî7ï ×�X ÆUÉ2ÑUÊLÔSÄ9û�Æ$Å�È�Íªò¡ßªÊLÐhÑ�i�Íªò9î,#,cñý�¦ ~7)/ñ)�
~a)z� î Ô È=É$ÊLê`Ç=Ñ ñ��Ll��S×� ñLñ�)N�uÖÝ× ·�ÐSÑ$ÍªÅ�ÆUÄSÅBî XK×¤X Í�iSÅ�ÌVÊLÑUÅBî �'×=K Í�i�Í�/ªÅ�É
Í�Ç=ÉÎÍªò × å0 
:�@CBEDLK5B�GØ4N3 â B�ävç987é¯é�8��Å3'87?�BEé¯:/F5FE:M4NDGJ3m4Né > ã B�F ã BE;<;2>#?51�B�è��ôöêö f � ï��ï � �Z ��� ù � � ×�X ÆUÉ$Ñ$Ê�ihÊLÌHû Í�iSÕ X ÆUÉ$Ñ$ÊLÔSÄ9û�Æ$Å�È±Æ=îW�ñýÿþÅ¦¹e ~a)��
e 	hñ îSà�Ç=êSÑ$ÐSÍªÑ'û
w �����h×� ñLñ%lW��K�× Y × Ó Ç±Æ$ÄhÔ`ÊLÑ=î X~×aX.×q� É$Ç±Ô�ÍziàûLÍ�iµî Ô × O ×qE Íªò�Ç»0�Å�i~ÇMÉQÍªò × pÒ; 8�}
873©�(� �q� ÷�Tÿ÷!DL4N> ã BE3!B&%a>#3'8
ç987; 8CK)�>�:MK F
4NIC3mK5Bæ4�G�IC;=>#3'8�� ã : ç ã �RBEDLBE3#ç7? ç987é¯é�8��Å3'87?�1 ã 4N>Å4ND�F ×oX ÆUÉ$Ñ$Ê�ihÊLÌHû5eßÇMÉ$É$Ç±Ñ$Æ=î0#�þÅ¦ ñ � ���'ñ � l î·ÙÍ�Ñ$È
Ä ñ.���Llh×� ñLñ��W� ß × Ó Å�Æ$ÄhÅ�Ì�ÐSÑ$ÍÏÍ�iSÕ EÏ×,E ÍªÌ�ÍDÉ
Í × O[ÑUÊ�/LÑ$Ç=Æ$ÆÀÅCi X ÄSÇ=ÊLÑ$ÇMÉ2Å�È�Íªò O[Ä9û�Æ$Å�È=Æ±î�d�¦ ñ%lq~�D î ñ.�q~ w ×� ñ w �W�GXK× Ó Å�Æ$ÄSÅ û;ÍªÌVÍhî Ó × ¼ÚÄ�ÍªÌÎÊªÉ2ÊSîË· × ¼ÚÄSÅ/0DÍ�Ø²Í Ç=É�Íªò × � BE>�B5KE>�:M4ND�4�Go8 DLBEð â B�ä ç987é¯é�8��Å3R87?F
4NIC3mK5B�4�G¡p�nÊn�8CK 476ubØB5KE> ï åcè ï9ù9í9ù � �7íCî × Y_i k 3m4
K � � � > ã � �üö�� � èx87;=>�n�8Nì9B¦��:<>#? � � 74N;��ÓîÔ�Íz/LÇ±Æj� )���D î ñ������h×� ñ w ñ �'�`× Ô Æ$Ç±Ñ=îàQ ×9á ÄSÍ�É$É2ÍªÈ
Ä�ÍªÑÌû;Íhî�e × · ×aá Ê�Ê�iSÇ²ÇMÉ³Íªò × ó!: ç ã BEDLBE3#ç7?�ç987é¯é�8��Å3R87?H476EF
BE3a N87>�:M4ND�Fô4�GË> ã B
��3'896W��B 6 IC; 8�87D�@]1�IC;�F 873¸ð�:<> ã > ã B]è�4N; 873 â 4Nð¸BE3�÷!>�é 4
FÅ1 ã BE3J:MK�� ã BE35BED�ì94! Ëå- �B5KE>xåµ%»1�BE3J:<é BED�> ×X ÆUÉ2ÑUÊLÔSÄ9û�Æ$Å�È�ÍªòüßªÊLÐSÑ&i�Íªò9î"2�3¼47698.:�4µ<?>@2.2�6�A³î,w ���/ñL×� ñ w�w � O × OýÍªÕSÊ%ï�Í�iSÅßÍziSÕæO × ÜKÅ�ÊLÌÎÌVÅ ×�â�ã BÈK54ND�DLB5KE>�:M4ND^6EBE>#ð¸B5BED�%��Å3'87?z��87D�@�3'89@7:M4!�MF
BE;/B5KE>ÅBR@*p�n³n�8CK)�BE3J>M8CB¯476ubØB5KE>YF ×�X ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È�Í�ò ßªÊªÐSÑ�i�Í�òBî�þñþñþÅ¦ ~7	9)���~�lhñ î�·�Í
û ñ����q~/×� ñ w�� ��B(× OýÍªÑUÇ~Ç=ÉºÍªò × Y_i �q� > ã � D�>�BE3JD�87>�:M4ND�87;��]4
FEé¯:MK�öË87?9�]4NDØGØBE3mBEDLK5B �u� Iÿ6 ;=:<D � îSïLÊLò�ÐSÌVÇ ñ î�Ô�Í�/ªÇ±Æ
�q� w D î ñ����hñª×� ñ w �7�GXK× ß × O�Ç�ÍªÑUÆ$Ê�iµî �`× ¼ × U�i;ØÀÅCiIîà· ×WÖ.× ¼ÚÊLÄSÇ�iÏÇMÉ[Íªò × èñI
1�BE3J;=Izé¯:<D�87;�B&%»1�87D�FE:M4ND§4�G©R I�8NF 873©�(� �  � ×Ó Í�É2ÐSÑUÇªî-#,�(g�¦0� 	q~�� � 	ªl î X ÔSÑ$Å�ò ñ��Ll/ñL×� ñ w ~N�uáº× · × OÓÇMÉ2Ç±ÑUÆ$Ê�i × ÷!Dª:<D�>#3m4 @7I�KE>#:M4NDA>Å4�8CKE>�:@ 7Bôç987; 8CKE>#:MK�D�IñKE;/BE: × ¼²Í�Ì�êSÑ$Å�Õ�/LÇ�UjiSÅ�ïªÇ±ÑUÆ$Å�ÉÅû�O³ÑUÇ±ÆUÆ±îñ����9)/×� ñ w 	W� Q × OÓÇMÉ2ÑÌû × p�B547658CK ã >�IzDCç ã 4
K ã BEDLBE3#çCBE>�:/F
K ã BE3��=� èñ>�3'8 ã ;=IzDCç � åWË ï â B�ä � 87IàF\ö�:MK ã >�ICDCç�@CBE3È8Nì!�>�:@ 7BED½õ�87; 8.%a:MBEDAëæìND¦� � ï IzD�@�ëæìND íCî7ï × O[Ä × Q × É$ÄSÇ±ÆUÅ�Æ±î X Ç±È
Ä�iSÅ�Æ$È
ÄSÇ¹UjiSÅ�ïªÇ±ÑUÆ$Å�É���É!·$[�iSÈ
ÄhÇ�iµî
� Ç=ÔhÉ2Ç=Ì�ê'Ç±Ñ ñ����9)�× ·ªO7YÀ��O[Ä Bc���9) ��w )/×� ñ w )N� Q × O�Ç=É2ÑÌû'î �`× · ×Cá Ñ$ÍªÕSêSÐSÑÌû'î X.×"E Ê�iSÊLÔ'Ç±ò+0ªÊÝÇ=ÉÚÍªò × � BE>ÅB5KE>#:M4ND�4�G äLóôå5�=�Å3'87?
F¡GJ354Néøë
	��Ê� � ïð�:<> ã > ã BHó�å!õ]öÒ÷Ì� ã BE3mBED�ì94! â BE;/B5F
K5451�B5F ×!X ÆUÉ$Ñ$Ê�ihÊLÌHûÙÍ�iSÕ X Æ�É2ÑUÊLÔSÄ9û�Æ$Å�È=Æ±î=�FJ,J ¦+e ñ � � e ñ
	 îßªÐSò û ñ����7	h×

ñ�Í��



� ñ w ÍW��B(× O[ÅdÍziµîÀÜ ×c× ÍªÈ±Í�i;É2Å9îÀÜ ×�X Í�/Lò�ÅdÍ�ÒGÇ=Ñ$Ñ$ÅÚÇ=É�Í�ò × p�BÅ191�4�èz÷ f s�6EF
BE3a N87>�:M4ND�FA4�G¾L¡D71�3mB5K5BR@CBED�>ÅBR@èñ?WDLK ã 3m4N>�3m4NDª÷!KE>�:@ 
:<>#?�:<D^> ã B'p�nrn�8CK5BE3J> 8CB�s�6ubØB5KE>cëA873mì7873J:�87D íCî7ï ×ÒX ÆUÉ$Ñ$ÊLÔhÄàû�ÆUÅ�È�Í�ò�ßªÊLÐSÑ&i�Íªò
e¦Ç=É$É$Ç±ÑUÆ±îñþ��-#w¦�e ñ�)�D îñßLÍzi�ÐSÍªÑ'û ñ.����Íh×� ñ w �W�uáº× OÓÊ%ï�Äµî EÏ×�P Å�É2Äµî�¼ ×�� È
ÄSÊLò+.~ÇMÉKÍªò × â BE:<;/K ã BEDAICD�@�	¯BE3JDLB ×j� ÔSÑUÅCi�/LÇ=Ñ�� × Ç±Ñ$ò�Í�/ á Ç±ÑUò�ÅCi Ö Ç=Å�ÕSÇ=òÅ�ê`Ç=Ñ�/Sî ñ.�����S×� ñ � �W��Î ×NÖ.× O[Ñ$Ç=Æ$Æ±î �`×
X~×�X Ç±Ðÿ0�ÊLò�Æ'0àû'î Î ×�XK×
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