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lentille avant lentille arrière

diaphragme surface focale
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¨	�+­�¬&´K¥8¬$·-«�¡8¬�¡�«�¦�£<µ À ­d±:©$°?¢	«�­�«�º	¥��F³?®.¨.¥�¦K �¡8¬�¡�«�°*¢ �K¼?¦�£�¤%��¢	¡|�D¾.¤	¥�«�¯���¥u­��+´K¥8¬�¨.«���£?¡Z¨	�+¤	¥��$ � �«�¦�£B��£6¿�¦�£ ª�¡�«�¦�£
¨	�&­�¬G¨	��£  �«�¡�©BAlþC? ÿ ��¡[¨	�&­d±O¬�ª$ª$©�­�©�¥8¬�¡�«�¦�£�´K¥8¬$·-«�¡8¬�¡�«�¦�£	£ ��­�­��~��þD? ÿ ´E =E ? µ Ø AlþD? ÿ �lþC? ÿ �G".µO÷d�
¹2¬6­�¦�«2¨	�$ +´?¬�ô�¤(¬�¥L¿d¬�«�¡� +¤%��¥�¯���¡F¨	�&¥���­�«���¥[­�¬G¨	��£  �«�¡�©�¨	�&­d±O¬�«�¥F»G­�¬;¤	¥��$ � �«�¦�£���¡+­�¬G¡���¯6¤P©�¥8¬�¡�¢	¥��Õ´AÖµ =�´ � Ò Ö²lÉ �G".µ úo�
¦\Ó4´ � Ò Ö �$ �¡+­�¬;¯�¬� � ���¯�¦�­�¬�«�¥���¨	�,­d±O¬�«�¥[��¡k² µì/t¼3��©��GF�¼H- À�¯ ¼Y�&%(' À�¯ ­�¬Gª$¦�£  �¡8¬�£?¡���¨	�$ [´?¬�ô&¤(¬�¥L¿a¬�«�¡� gµ.�@£
 �¢	¤	¤%¦K 8¬�£*¡I­d±O¬�¡�¯�¦K �¤	³ ¸�¥��^«� �¦�¡�³ ��¥�¯��^��¡I��£;£ ©�´K­�«�´!�g¬�£?¡@­�¬�¨	©�¤%��£ ¨ ¬�£ ª$�Z¨	�V­d±O¬�ª$ª$©�­�©�¥8¬�¡�«�¦�£6´K¥8¬$·-«�¡8¬�¡�«�¦�£	£ ��­�­��
¬g·!�$ª�­d±O¬�­�¡�«�¡�¢ ¨	�K¼(¦�£3«�£*¡�¸�´K¥���­d±:©$°*¢(¬�¡�«�¦�£|".µO÷�¬�¤	¥�¸$ �¬$·!¦�«�¥F �¢	º  �¡�«�¡�¢ ©BA�¤(¬�¥[­�¬9¿a¦�¥�¯�¢	­��Ä".µ ú¤´= þI? ÿ µJ= «LK�MONQP Ø ´ � Ò Ö �²lÉ ?�R �G".µ8Üd�
¹<��¯�¦*¨	¸�­���¨T±O¬�¡�¯�¦K �¤	³ ¸�¥���«� �¦�¡�³ ��¥�¯��� ��&ªg¬�¥8¬�ª�¡�©�¥�«� ���¤(¬�¥F¢	£3¤	¥�¦H{ ­�¨	�,¤	¥��$ � �«�¦�£���¡[¢	£#¤	¥�¦H{ ­2¨	�&¨	��£  �«�¡�©
�D¾.¤P¦�£ ��£*¡�«���­� gµ|�u£�{	¾	¬�£*¡�­�¬x¡���¯6¤P©�¥8¬�¡�¢	¥��x»S¢,/,/S-f¼@­d±O¬�­�¡�«�¡�¢ ¨	�cªg¬�¥8¬�ª�¡�©�¥�«� �¡�«�°*¢ �c¨	�3¨	©$ª�¥�¦�«� 8 8¬�£ ª$�3·K¬�¢	¡
¬�¤	¤	¥�¦g¾-«�¯�¬�¡�«�·!��¯���£*¡�/t¼Y���t�Aµ
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+ �ùéxê�ç�ì}î.ì�íhî(ïOTDç�æ.´< �«�¡�¢ ©$����£*¡�¥��Õ�#��¡·©W�x�t�A¼<��­�­���ª$¦�£*¡�«���£?¡Î/\�#§ ¨	�G­�¬N¯�¬� � 8��¨	�6­d±O¬�¡�¯�¦K �¤	³ ¸�¥��B��¡
¤	¥�©$ ���£?¡��6¢	£z¡8¬�¢.¾i¨	�G·K¬�¥�«�¬�¡�«�¦�£A¨	�6¡���¯6¤%©�¥8¬�¡�¢	¥���¨T±:��£?·-«�¥�¦�£ Ø   ¡ ¤(¬�¥ � «�­�¦�¯�¸�¡�¥��Kµ yF©$ª8³(¬�¢��%©�¤(¬�¥­��3¥8¬$®!¦�£	£ ��¯���£*¡Q �¦�­�¬�«�¥��K¼u­��3 �¦�­[¥���¡�¥8¬�£  �¯���¡�¢	£ �#¤(¬�¥�¡�«��#¨	�#ª$��¡�¡��#©�£ ��¥�´K«��c»=­d±O¬�«�¥���£?·-«�¥�¦�£	£(¬�£?¡gµ
øI¬�¥�ª$¦�£*·!�$ª�¡�«�¦�£<¼<ª$�G¨	��¥�£	«���¥, s±:©�­�¸�·!�G»B¤	­�¢  ,³(¬�¢	¡��6¬�­�¡�«�¡�¢ ¨	�6¦\Ói­�¬�¤	¥��$ 8 �«�¦�£=�$ �¡�¤	­�¢  �¿d¬�«�º	­��K¼%��¡,­�¬
¨	©�¡���£?¡���¨.¢�´?¬�ôF��£?¡�¥8¬5Û�£ ��¢	£ �[ª8³?¢	¡���¨	�+­�¬,¡���¯6¤%©�¥8¬�¡�¢	¥��Kµ*¹<�$ |¯�¦�¢	·!��¯���£?¡� ^¨	�[ª$¦�£*·!�$ª�¡�«�¦�£�¿a¦�£?¡Z¨	�
­�¬�¡�¥�¦�¤%¦K �¤	³ ¸�¥��,­�¬;ª$¦�¢ ª�³ ��­�¬�¤	­�¢  ^¡�¢	¥�º	¢	­���£*¡��KµPö�±:�$ �¡+¨ ¬�£  +ª$��¡�¡��&ª$¦�¢ ª8³ �&°?¢ �, ��, �«�¡�¢ ��­�¬9¯�¬�§L��¢	¥��
¤(¬�¥�¡�«��Q¨	�$ ;£*¢(¬�´!�$ gµ À ¢.²h¨	��­�»�¨	�|©W�x�t�A¼I­�¬c¡���¯6¤P©�¥8¬�¡�¢	¥��N ��Q �¡8¬�º	«�­�«� ��Q �¢	¥G°?¢ ��­�°*¢ �$  � «�­�¦�¯�¸�¡�¥��$ gµ
öZ��¡�¡���ª$¦�¢ ª�³ ��«�£?¡���¥�¯�©$¨.«�¬�«�¥��; ��,£ ¦�¯6¯��&­�¬3ê�ç�ì}î.ì}î	é�ó?ígæ�µ

+ �ùéxí�ê�çLé!êdì�ídî(ï�TDç�æ ´{ �«�¡�¢ ©$�N��£?¡�¥��¤¢\�i��¡Ö½\�x�t�A¼@��­�­��N ��Bªg¬�¥8¬�ª�¡�©�¥�«� 8�N¤(¬�¥;¢	£ �3¬�¢	´K¯���£*¡8¬�¡�«�¦�£\¨	�Q­�¬
¡���¯6¤P©�¥8¬�¡�¢	¥��6¬$·!�$ª;­d±O¬�­�¡�«�¡�¢ ¨	�Kµ%¹2¬Bª$¦�¢ ª�³ �G¨T±:¦�ôg¦�£ �G ��� �«�¡�¢ �9¨ ¬�£  �­�¬� �¡�¥8¬�¡�¦K �¤	³ ¸�¥��G��¡�¬�º  �¦�¥�º%��­��$ 
¢	­�¡�¥8¬�²d·*«�¦�­���¡� �¨.¢#¥8¬$®!¦�£	£ ��¯���£*¡& �¦�­�¬�«�¥��Kµ(¹u±:©�£ ��¥�´K«��G¬�«�£  �«�¬�º  8¦�¥�ºP©$���$ �¡[¥��$ �¤%¦�£  8¬�º	­���¨	�&­d±O¬�¢	´K¯���£.²
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­�¬G¯�©$ �¦K �¤	³ ¸�¥��Kµ
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­��$ +¤	­�¢  +¿�¥�¦�«�¨	�$ gµ	¹2¬G¡���¯6¤%©�¥8¬�¡�¢	¥��� 8�& �¡8¬�º	«�­�«� ���»6 �¦�£# 8¦�¯6¯���¡Z�7¯�©$ �¦�¤(¬�¢  ��T�Dµ

+ �ùé9ê7ï.æDçDë�ì�ídî(ï�TDç�æl´���­�­��^¤P��¢	¡@ g±:©�¡���£ ¨.¥��I§L¢  �°*¢<±O»�½\�:�x�t� ¨T±O¬�­�¡�«�¡�¢ ¨	�+��¡|¬�¡�¡���«�£ ¨.¥��+¨	�$ {¡���¯6¤P©�¥8¬�¡�¢	¥��$ 
¨	�l¢\�:�:�U-fµPöZ�$ [ªg¬�¥8¬�ª�¡�©�¥�«� �¡�«�°*¢ �$ F¨	©�¤%��£ ¨	��£?¡�¨	�&­d±O¬�ª�¡�«�·-«�¡�©� �¦�­�¬�«�¥��Kµ

¹2¬~¡�¥�¦�¤P¦K �¤	³ ¸�¥��zª$¦�£?¡���£(¬�£?¡�/\�#§�¨	�=­�¬v¯�¬� 8 ��=¨	�i­d±O¬�¡�¯�¦K �¤	³ ¸�¥��K¼FªK±:�$ �¡3­�¬~ª$¦�¢ ª�³ �A¨ ¬�£  c­�¬�°?¢ ��­�­��= 8�
¨	©�·!��­�¦�¤	¤%��£?¡�­��$ +´!��¥�º%�$ F¬�¡�¯�¦K �¤	³ ©�¥�«�°*¢ �$ gµ
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¢	£ �;¨	�$ �ª�¥�«�¤	¡�«�¦�£i¯�¦g®!��£	£ ©$�6¨ ¬�£  �­���¡���¯6¤  ,¨	�$ ,ª$¦�£ ¨.«�¡�«�¦�£  �¬�¡�¯�¦K �¤	³ ©�¥�«�°*¢ �$ &¬�¢.¾c¯�¦g®!��£	£ �$ ,­�¬�¡�«�¡�¢ ¨	�$ g¼
¤%¦�¢	¥G¢	£ �Q¬�ª�¡�«�·-«�¡�©N �¦�­�¬�«�¥���¯�¦-¨	©�¥�©$�Kµ{¹<�Nª�³(¬�¯6¤~¨	�B·*¢ �Q¨T± ¢	£f¡�©�­��$ �ª$¦�¤P�B¤	­�¬�ª$©N��£v¦�¥�º	«�¡��Nª$¦�¢	·-¥��Q¢	£ �
¤%¦�¥�¡�«�¦�£~«�¯6¤P¦�¥�¡8¬�£*¡��3¨.¢f´K­�¦�ºP�K¼@��¡G£ ©$ª$�$ � �«�¡��N¨	�Q¤	¥���£ ¨.¥��3��£~ª$¦�¯6¤	¡��N­��$ ;·�¬�¥�«�¬�¡�«�¦�£  6¨	�Q­d±O¬�¡�¯�¦K �¤	³ ¸�¥��
¬g·!�$ªG­���¡���¯6¤  g¼P­�¬�­�¬�¡�«�¡�¢ ¨	�6��¡�­�¬B­�¦�£	´K«�¡�¢ ¨	�KµT¹<�;¯�¦-¨	¸�­��9��¯6¤	«�¥�«�°*¢ �ÕãOàO`¼�¤��üI�¿��`�`�«�£*¡�¸�´K¥��6ª$��¡Y®*¤%�G¨	�
¨	©�¤%��£ ¨ ¬�£ ª$����¡[ ���¥8¬9¢	¡�«�­�«� �©�¤(¬�¥+­�¬G �¢	«�¡��,¤P¦�¢	¥[©�·K¬�­�¢ ��¥+­d± «�¯6¤(¬�ª�¡F¨	�$ +·K¬�¥�«�¬�¡�«�¦�£  F¬�¡�¯�¦K �¤	³ ©�¥�«�°*¢ �$ F �¢	¥+­�¬
¨	©�¡��$ª�¡�«�¦�£x �¤(¬�¡�«�¬�­���¨	�$ ky[öZ��z��[µ
RMSÔÍ�S6RWSLU Þ;ØT~AÜ�äV���$X*ã�Ù¤�.�@�W�%Øgà Ý2ÞIà	ã�Þ UbadcOe

1 ¦�£ ¨	©c��£�©<y:½:�.¼|­��#ª$¦�¯6«�¡�©ÆÅ����e��� �fÅ@ì�ëGë;ñ�êaêhæ�æ �&�¦�x�KêhæD�	íDñ�ì\��êdìvê7ï.æ¤��êdé\�Oó!é�ç¬óä��ê�ë�ì�íhî(ï.æDç�æ5�
¥�©�¢	£	«�¡�¢	£ �&¡�¥���£?¡8¬�«�£ �9¨T± «�£  �¡�«�¡�¢	¡�«�¦�£  F´!¦�¢	·!��¥�£ ��¯���£*¡8¬�­��$ g¼�«�£ ¨.¢  �¡�¥�«���­�­��$ g¼ ¢	£	«�·!��¥� �«�¡8¬�«�¥��$ F��¡F¨	�,¥��$ª8³ ��¥�ª�³ �Kµ
öZ��ª$¦�¯6«�¡�©9¬G©�¡8¬�º	­�«<¢	£#¯�¦-¨	¸�­��� �¡8¬�£ ¨ ¬�¥�¨#¨T±O¬�¡�¯�¦K �¤	³ ¸�¥��;»;¤(¬�¥�¡�«�¥F¨	�$ [¨	¦�£	£ ©$�$ F¥�©$ª$¦�­�¡�©$�$ [¤(¬�¥F 8¬�¡���­�­�«�¡��$ 
��¡;¿�¢  �©$�$ ·í8Ü.ûWîhµ�¹<�Q¯�¦-¨	¸�­��!� ���f��êdé\� ó!éKç6óf[Y],^�_Ú�7£ ¦�¯6¯�©N¤(¬�¥G­�¬� �¢	«�¡����M���1�Pêdé\� ó!é�ç¬ón�9�$ �¡;­�¬�¨	��¥�£	«�¸�¥��
·!��¥� �«�¦�£�¨.¢#¯�¦*¨	¸�­��Kµ2gK¢  �°*¢<±O»Ö�:¢��t�A¼ ª$��¡�¡���¨	�$ �ª�¥�«�¤	¡�«�¦�£x�$ �¡+«�¨	��£?¡�«�°*¢ �9¬�¢c¯�¦*¨	¸�­��� �¡8¬�£ ¨ ¬�¥�¨#¨	�&­d±:¶�ö À ��1üJ�(êhæ�çJ��é!ê�ñ�ì\�Pé\�(ÅIñ��sñ��¿���gñaéKê�ñaì\� �Zçaå!é\�(ñ:hséKê�ñ�ì:���Dµ

¹<�$ <ª$¦�¯6¤	­�©�¯���£?¡� {¨	�uª$�u¯�¦*¨	¸�­��kí8Ü:"\î!«�£ ª�­�¢ ��£?¡I¢	£ �u¨	�$ �ª�¥�«�¤	¡�«�¦�£9¨	�u­d±O¬�¡�¯�¦K �¤	³ ¸�¥��u¯�¦s®!��£	£ �Z»^¨T±O¬�¢	¡�¥��$ 
­�¬�¡�«�¡�¢ ¨	�$ �´�¡�¥�¦�¤	«�ªg¬�­��6©V½ ¡ £ ¦�¥�¨T¼K¯�¦s®!��£	£ ��¬�£	£?¢ ��­�­��T�D¼?¯�¦g®!��£	£ �F­�¬�¡�«�¡�¢ ¨	�l�(�#½ ¡ £ ¦�¥�¨T¼!©�¡�©[��¡@³	«�·!��¥J�{��¡u �¢	º.²
¬�¥�ª�¡�«�°*¢ �l�G \�d¡Z£ ¦�¥�¨ò�Dµ*öZ��¡�¡��+¨	��¥�£	«�¸�¥��[¨	�$ 8ª�¥�«�¤	¡�«�¦�£�£<±:�$ �¡@¤(¬� {¤%��¥�¡�«�£ ��£?¡��F¤P¦�¢	¥u�u�&�	���7­�¬�¡�«�¡�¢ ¨	�[ª$¦�¯6¤	¥�«� ��
��£*¡�¥��·Ý Ø ½�© ¡HÞJß ½�© ¡�à �Z��¡[£ �& ���¥8¬G¤(¬� [ª$¦�£  �«�¨	©�¥�©$�&¤(¬�¥[­�¬G �¢	«�¡��Kµ
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Ì ã × Ð�Ý)©�Ï9 Ü�Â*Ã�Ä Ó;: Ø à%<(=� Ø × ©�ÜÜ Î Ú�Ü Â�ÃAÄ ï�¨  Pª.¸ ò
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³V���*~&®�¤Í¯��������"�q������x�'�.�������q�q���:�'�7�E�'²��_���G�x�_���������.�¡���������q���_�K���.�'�_�x�����_�����x���.�"�d¦$�q����¦$�q�.�MI`Ó�Ô  
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�:���H¦¨¦��`¤��x�H¤«�H¤"�7���_£(�`¤��:�'�7�^¦N�¥x�.���_���¨¤
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Protons  UNISIM

Proton    GIL

Fer          GIL

Gamma  Greisen
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± ° � Å �`È�¤RÆd�qÈ Å ��Âx�`¤;¦��4Ì7����´¡Æ_��¦¡ÂH¤;¦ ¡2Ç £1»_º(» ¤ * ©®¸.R /  3° ¤;¦d� Å È��q�`¦�����gÂH¦WÆ Å ¤RÌ¡Æ'�¿¾°¤
³ª¤RÆL¥�¤;¦�ÍHÂHËRÆWÂ7�4Æ_�`È^ÌH¦�¥�¤rÎ5�d��¤ Å ­-¤x¥q�4ÌH¦MÎ`¤xËi�^¦M¥V¾ Â�ÌAÏ Å È^Æ¨È^Ì�Ï Å �gÐ���� Å ¤  
® È^Â Å ¦_�gÐ�Â�Î`¤ Å Î`¤;¦]��¤ Å ­-¤;¦v�gÌx�gÆ_�`É;¤;¦�Ï7� Å ¥�¤;¦6Ï Å �gÐ���� Å ¤;¦a¥7�^¥ Å È^Ìx��¦{ÂH¤;¦,¯4È^Ì�Â�Æ_�gÎ��`¦¨¤ Å �LÏ Å É
�qÉ Å ¤RÌ¡Æ_�`¤RÎgÎ`¤RÐT¤RÌ{Æ+Î5��(È Å ÐÃÂ�Î`¤§¥�¤ Æ » ÁÉ¯�¦{Âx�(�¿���gÆÉ�4Ï�Ï7� Å �YX`Æ Å ¤M¤
�JÏ�Î��`Ë��gÆ¨¤RÐT¤RÌ¡Æ�Î5��¥�ÉRÏ�¤RÌH¥q�4ÌHË;¤§¤RÌÄÉRÌH¤ Å �K�`¤§¤RÆÉ�4Â²ÌHÈ^Ð¡­ Å ¤M¥�¤ Ð��^¦¨¦�¤  Ç�ÌÑÈ^Â�Æ Å ¤K¯�Ë;¤RÆWÆ¨¤N¤
�ÊÏ Å ¤;¦¨¦_�`È^Ì �4Ì7�4Î�´¡Æ_��¦¡ÂH¤PÏ7� Å �4Ð��RÆ Å ¤PÎ`¤P¥�É�£�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�¥�¤�Î5�Y��¤ Å ­�¤ Å ¤RÎ5�4Æ_��£�¤RÐT¤RÌ{ÆI�4ÂÏ Å ¤RÐ��`¤ Å Ï�ÈE�gÌ¡Æ�¥V¾ �gÌ¡Æ¨¤ Å �^ËRÆ_�`È^ÌáÁ ¦  �¸ Ì�¥�ÉRÆ¨¤ Å Ð��gÌH¤ Å �Ç¥�È^ÌHË
�4Â�Ï Å Éi�4Î5��­�Î`¤ÃÎ`¤[Ï Å ¤RÐ��`¤ Å Ï-ÈE�gÌ{Æ�¥V¾ �gÌ{Æ¨¤ Å �^ËRÆ_�`È^Ì¥�¤³Ð��4Ìx��� Å ¤��4Î`Éi�4Æ¨ÈE� Å ¤�¦¨¤RÎ`È^ÌÒÎ`¤;¦��qÈ Å Ð�Â�Î`¤;¦Ç¥�¤�¦¨¤;ËRÆ_�`È^ÌÓ¤&Þ�Ëi�^Ë;¤�¥�È^Ì�ÌHÉ;¤;¦�Ï7� Å £ �4Â�ÐTÈ,£ * ©®¸ ,�/ ¯�Ï�Âx�`¦�È^Ì¦_�gÐ�Â�Î`¤ Å �PÎ`¤Ä¥�É�£�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ�¥�¤²Î5�I��¤ Å ­-¤Ä¦¨¤RÎ`È^Ì�Î5���(È Å ÐÃÂ�Î`¤Ä¥�¤ Æ » Á  v¸ Ìí�gÌHËRÎgÂ�Æ[¥�¤ÄË;¤RÆWÆ¨¤ÄÐ��4Ìx��� Å ¤TÂ�ÌH¤Ï7� Å Æ_�`¤�¥�¤;¦�ÍHÂHËRÆWÂ7�4Æ_�`È^ÌH¦i¯¯Ë;¤RÎgÎ`¤;¦L¥ÊÂH¤;¦"��Î5��Ï Å ¤RÐ���� Å ¤C�gÌ¡Æ¨¤ Å �^ËRÆ_�`È^Ì  �������jÔ Õn&�ÖY'��{&�×+)�'�&��#"
�!,�'�ØH��,ª��ÙÚ*�ÙzÖAØ¯��Ù¯ÛJ'����#"%ÖÁ�¤;¦�¥ÊÜ`¦WÆ Å Ü�­�Â�ÆWÜ`È^ÌH¦�Î�Ý4Æ¨É Å Ý4Î`¤;¦�¥�¤;¦TÏx¥HÈ^Æ¨È^ÌH¦�¥�¤NÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤´¤RÆ ° ¤ Å ¤RÌ���È,£ÒÉRÐÄÜ`¦TÏ¯Ý Å Î�Ý�Þ�¤ Å ­-¤A¦¨È^Ì{Æ¥�ÉRÆ¨¤ Å ÐÄÜgÌHÉ;¤;¦§Ï¯Ý Å Ë;¤RÎgÎ`¤�¥�¤;¦ ÉRÎ`¤;ËRÆ Å È^ÌH¦�¥�¤oÎ�ÝÃË�Ý^¦�Ë�Ý^¥�¤  Oé Ý4ÌH¦+Î`¤;¦§Ý4Ì�ÌHÉ;¤;¦ ¦�È^Ü¢��Ý4Ì¡Æ¨¤K¯¡Þ Å í^Ë;¤«�ÃÂ�ÌH¤ Å É;¦¨È^ÎgÂ�ÆWÜ`È^ÌÝ4Ì¯Ý4Î�´JÆWÜ�¦{ÂH¤P¥�¤;¦²É.¦¡Â¯Ý4ÆWÜ`È^ÌH¦�¥�¤ÇÏ Å È^Ï¯Ý4Þ{Ý4ÆWÜ`È^Ìß¥�¤;¦�Þ�¤ Å ­�¤;¦²ÉRÎ`¤;ËRÆ Å È^Ð�Ý4Þ�ÌHÉRÆWÜ�¦¡ÂH¤;¦i¯ £ Ü`¦�¥�ÜgÐÃÂ Å Ý�¯ v Ý4Ð�Ý4Æ�Ý´¤RÆÆ�Å ¤RÜ`¦�¤RÌ`�(È^Â Å Ì�Ü Å ¤RÌ{Æ�Â�ÌH¤��(È Å ÐÃÂ�Î`¤ Ï¯Ý Å Ý4ÐTÉRÆ Å É;¤§¥�¤%Î�Ýo¥�¤RÌH¦WÜgÆ¨É Î�Ý4Æ¨É Å Ý4Î`¤�¥�¤;¦�ÉRÎ`¤;ËRÆ Å È^ÌH¦i¯^¥ÊÜgÆ¨¤�àoáÄS * ¶(© ¯ ©K©®¸ / ¡

âJã�ä-å . Õ4æUØ�æ Ì ã 0î× Ì ãÚ^ç Õ ÑÂ è .Á«xÝ·Û[k Ø 0
è . Ø 0 è .Á«xÝ·Û[kæÚ Ø 0 m ÕÕ ÂÇp f à Ñ m Ï Î ÕÕ ÂTp f à ç7æ é ï(êÊë¬ì - ò

Õ Â�. Ñ 0É× ß ã Þ
Ñ
Á ÒILK
Ý â . Ñ 0�í m «�çî p ð ì Ý·ãtÜ7ÝPÞ
ß à Ñâ . Ñ 0 ï�ðÒ â ã�ä�å . Õ 0äÝ·Ú^ç Õ Ý ÔXÕ ×fÏ ï(êÊë¬ì ¶ ò
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È^s Ø ¤;¦¨ÆLÎ¿¾�í4Þ�¤Ã¥�¤ÃÎ�ÝÄÞ�¤ Å�
 ¤�ïq¥�É��HÌ�Ü Ï Å É;Ë;É;¥�¤RÐÄÐT¤RÌ{Æ��ªÉ��¡Â¯Ý4ÆWÜ`È^Ì´êÊë¬ì ¸ ò�� Õ Â ¤;¦¨ÆMÎ`¤ Å Ýi´�È^Ì´¥�¤º¤�È^ÎgÜ�� Å ¤�� â . Ñ 0Î�Ý\¥�¤RÌH¦WÜgÆ¨É�¥�¤´Î¿¾¬Ý4Ü Å�� Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤ Ñ � î Î�Ý\Ë;È^ÌH¦WÆ�Ý4Ì¡Æ¨¤�¥�¤´¦¨Æ Å ÂHËRÆWÂ Å ¤��HÌH¤��Fß ã Î�Ý?Ð�Ý^¦�¦¨¤�¥�¤´Î¿¾°ÉRÎ`¤;ËRÆ Å È^Ì��IoK�Î¿¾°ÉRÌH¤ Å Þ�Ü`¤[Ë Å ÜgÆWÜ��{ÂH¤��qÁ Ò Î�Ý�Î`È^Ì�Þ�ÂH¤RÂ Å ¥�¤ Å Ý^¥ÊÜ�Ý4ÆWÜ`È^Ì��ÓÌ ã Î`¤rÌHÈ^Ð 
�Å ¤xÆ¨È^Æ�Ý4Î#¥V¾°ÉRÎ`¤;ËRÆ Å È^ÌH¦L¤RÆ è Î�Ý��qÈ^ÌHËRÆWÜ`È^ÌÞ{Ý4ÐÄÐ�ÝÊë é É;¥ÊÜ`É;¤MÝ4Â���Ë�Ý^¦�Ë�Ý^¥�¤;¦�ÉRÎ`¤;ËRÆ Å È^Ð�Ý4Þ�ÌHÉRÆWÜ��{ÂH¤;¦��{Ë;¤RÆWÆ¨¤ �qÈ Å Ð�Â�Î`¤§¤;¦WÆ�Ý4ÂH¦¨¦WÜÊË;È^Â Å Ý4ÐÄÐT¤RÌ{Æ�Â�ÆWÜgÎgÜ`¦¨É;¤§¥HÝ4ÌH¦Î¿¾¬Ý4Ì¯Ý4Î�´Ê¦¨¤�¥�¤;¦+Ë�Ý^¦¨Ë�Ý^¥�¤;¦"!¯Ý^¥ Å È^Ì�Ü��¡ÂH¤;¦�ë�#6È^Â Å Æ�Ý4Ì{Æ§¤RÌNÝ^Ë;Ë;È Å ¥�Ý�$�¤;ËLÂ�Ì�Ë;¤ Å Æ�Ý4ÜgÌÇÌHÈ^Ð 
�Å ¤o¥V¾°¤��ÊÏ-É Å Ü`¤RÌHË;¤;¦��¡¥�¤;¦È 
 ¦¨¤ Å $�Ý4ÆWÜ`È^ÌH¦�Ë;È^Ì{Æ Å Ý^¥ÊÜ`ËRÆ¨È^Ü Å ¤;¦LÝ4ÜgÌH¦¨Ü%�¡ÂH¤L¥�¤;¦ ¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^ÌH¦$¤´È^Ì{Æ¨¤�&('�Ý Å Î`ÈÄ¦WÂ�Þ�Þ�� Å ¤RÌ¡Æ+Â�ÌH¤oÏ�ÎgÂH¦)�(È Å Æ¨¤MÏ-¤RÌ{Æ¨¤ï�Ð+*RÐT¤�¥HÝ4ÌH¦TÎ`¤NË�Ý^¦TÏ�Â Å ¤RÐT¤RÌ¡ÆÇÉRÎ`¤;ËRÆ Å È^Ð�Ý4Þ�ÌHÉRÆWÜ��¡ÂH¤�È^sÒÂ�Ì Å Ý.´�È^Ì8¥�¤ ¤�È^ÎgÜ�� Å ¤�¥�¤�Ð�Ý·Û Õ Âl¦�¤RÐ 
 Î`¤AÏ�ÎgÂH¦Ý^¥�É��¡Â¯Ý4Æäò * ñ�ñ�ñ / ë é Ý4ÌH¦LÎ`¤ÃË�Ý^¦o¥V¾ Â�ÌAÏ Å ÜgÐ�Ý4Ü Å ¤,!¯Ý^¥ Å È^Ì�Ü��¡ÂH¤��HÎ�Ý�¥�É;¦WÜgÌ{Æ¨ÉRÞ Å Ý4ÆWÜ`È^Ì1¥�¤;¦Lç Ò ÌHÈ^Â ÅWÅ ÜgÆoË;È^Ì¡ÆWÜgÌ{ÂH¤RÎ-&Î`¤RÐT¤RÌ¡ÆÃÎ`¤ÄË�Ý4Ì¯Ý4Î%ÉRÎ`¤;ËRÆ Å È^Ð�Ý4Þ�ÌHÉRÆWÜ��¡ÂH¤Ç¤RÆxÎ¿¾°È^ÌÚ¦i¾¬Ý4ÆWÆ¨¤RÌH¥n¤�.ª¤;ËRÆWÜ�$�¤RÐT¤RÌ{Æ � Â�ÌH¤�¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì?Ï�ÎgÂH¦xÏ-¤RÌ{ÆWÂH¤��Ï�Â�Ü`¦��¡ÂH¤NÎ`¤;¦T¦�È^ÂH¦/&�Ë�Ý^¦¨Ë�Ý^¥�¤;¦T¦¨È^Ì¡ÆTÆ¨È^Â�Æ¨¤;¦ÄÏ�ÎgÂH¦?�W¤RÂ�ÌH¤;¦+�¡ÂH¤PÎ`¤A¦¨¤ Å Ý4ÜgÆÄÎ�Ý´Þ�¤ Å�
 ¤NÜgÌ�ÜgÆWÜ`É;¤NÏ¯Ý Å Â�ÌÑÞ{Ý4ÐÄÐ�ÝÊë¼oÜgÌH¦WÜ0� Æ�Å ¤RÜ`¦�¤RÌNÎgÂ�Ü-&!Ð+*RÐT¤[Ï Å È^Ï-È�¦�Ý�Â�ÌH¤1$�¤ Å ¦WÜ`È^ÌAÐTÈJ¥ÊÜ-�¯É;¤[¥�¤ £�v Æ * ¶ ñ / � Å ¤RÏ Å Ü`¦¨¤[¥HÝ4ÌH¦§Â�ÌH¤�Ý4Ì¯Ý4Î�´J¦¨¤x¥�¤;¦¥�È^Ì�ÌHÉ;¤;¦o¥V¾À¼L��¤RÌHÈ * ñ�ñ�ì / ëÁ#Ý2�(È Å ÐT¤o¥�¤LÎ�ÝÃ¥ÊÜ`¦¨Æ Å Ü 
 Â�ÆWÜ`È^ÌÇÎ�Ý4Æ¨É Å Ý4Î`¤�¥�ÉRÏ�¤RÌH¥�¥ÊÂP¦WÆ�Ý^¥�¤L¥�¤o¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡ÆM¥�¤MÎ�ÝÃÞ�¤ Å�
 ¤�� Å ¤RÏ Å É;¦¨¤RÌ{Æ¨ÉÏ¯Ý Å Î`¤�Ï¯Ý Å Ý4Ð+�RÆ Å ¤ Ø ë3#�ÎgÂH¦�Î�Ý�Ë�Ý^¦�Ë�Ý^¥�¤x¤;¦WÆ"�W¤RÂ�ÌH¤��ÊÏ�ÎgÂH¦�Î�Ý�Ï�¤RÌ¡Æ¨¤r¥�¤x¥�É;Ë Å È^Ü`¦¨¦�Ý4ÌHË;¤r¤;¦WÆ �qÈ Å Æ¨¤��JÎ`¤;¦§ÉRÎ`¤;ËRÆ Å È^ÌH¦Ì&¾¬Ýi´{Ý4Ì{Æ�Ý4Î`È Å ¦x¦WÂ 
 Ü4�¡ÂH¤ÃÏ-¤RÂ�¥�¤�¥ÊÜ-.-ÂH¦WÜ`È^ÌH¦�ï5�HÞ�Â Å ¤ÄêÊëgñ ¸ ïq¥ Å È^ÜgÆ¨¤,ò_ò¸ëªÁ#Ý�¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì�Î�Ý4Æ¨É Å Ý4Î`¤²¥�É��HÌ�Ü`¤Ä¤RÌ
�(È^ÌHËRÆWÜ`È^ÌA¥�¤�Î�ÝÃ¥ÊÜ`¦WÆ�Ý4ÌHË;¤¢¼W��»t»76�¼�8`¾UÂ��.ëK¼W�:9�6:;wêXÂ2<=6^@ �0>&¼YÂrÌH¤r¥�ÉRÏ-¤RÌH¥ÇÏ¯Ý^¦§¥�¤oÎ�Ý�Ì¯Ý4ÆWÂ Å ¤x¥ÊÂPÏ Å ÜgÐ�Ý4Ü Å ¤���¥�¤¦¨È^Ì�ÉRÌH¤ Å Þ�Ü`¤Ã¤RÆo¥�¤[Î¿¾¬Ý4Ì�Þ�Î`¤@?�ÉRÌ�ÜgÆ�!¯Ý4Î!ë º Ý�¦¨¤RÂ�Î`¤[¥�ÉRÏ-¤RÌH¥HÝ4ÌHË;¤ � Î¿¾�í4Þ�¤ Ø Ë;È^ÌH¦¨ÆWÜgÆWÂH¤[Â�ÌH¤ 
 È^Ì�ÌH¤ÃÝ4Ï�Ï Å È��JÜgÐ�ÝA&ÆWÜ`È^Ì * ñ�ñ�ê / ë�Á�¤ Å Ý�B�È^Ì1¥�¤Q¤´È^ÎgÜ�� Å ¤�Ý4Â�Þ�ÐT¤RÌ¡Æ�Ý4Ì{ÆÃÝ�$�¤;Ë�Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤���Î�ÝT¥ÊÜ`¦¨Æ Å Ü 
 Â�ÆWÜ`È^Ì´Î�Ý4Æ¨É Å Ý4Î`¤²¤;¦WÆoÏ�ÎgÂH¦LÏ�Î�Ý4Æ¨¤Ï-È^Â Å Î`¤;¦§ÌHÈCB{Ý4Â��PÎ`È^Â Å ¥�¦o¤RÆMÎ`¤;¦§Þ�¤ Å�
 ¤;¦§ÜgÌHËRÎgÜgÌHÉ;¤;¦��D�¡Â�Ü�¦¨¤x¥�É�$�¤RÎ`È^Ï�Ï-¤RÌ{Æ � Ï�ÎgÂH¦E!¯Ý4Â�Æ¨¤ÃÝ4ÎgÆWÜgÆWÂH¥�¤�ë

Ç º ¼o
1ÜgÌ¡Æ��RÞ Å ¤MÎ�ÝF�(È Å ÐÃÂ�Î`¤ £ov Æ ¦¨È^ÂH¦+¥�¤RÂ��G$�¤ Å ¦WÜ`È^ÌH¦%¥ÊÜ-.ªÉ Å ¤RÌ{Æ¨¤;¦�¡�Î¿¾ Â�ÌH¤LÝ^¥�È^Ï�Æ¨¤LÎ`¤ Å Ý�B�È^Ì�¥�¤�¤�È^ÎgÜ�� Å ¤¦WÆ�Ý4ÌH¥HÝ Å ¥êïq¥�È^Ì�ÌHÉÄÏ Å É;Ë;É;¥�¤RÐÄÐT¤RÌ{Æäò���¤RÆxÎ¿¾¬Ý4Â�Æ Å ¤ÄÂ�ÆWÜgÎgÜ`¦¨¤²Â�Ì Õ Â Å É;¥ÊÂ�ÜgÆÃ¥V¾°¤RÌ�$¡Ü Å È^ÌÚÂ�Ì=�(Ý^ËRÆ¨¤RÂ Å ÚÊëH' È^ÐÄÐT¤ÐT¤RÌ¡ÆWÜ`È^Ì�ÌHÉ ¥HÝ4ÌH¦ Î¿¾¬Ý Å ÆWÜ`ËRÎ`¤ * ñ�ñ È / ��Î�ÝL¥�¤RÂ��JÜ��RÐT¤"$�¤ Å ¦WÜ`È^Ì�¥�È^Ì�ÌH¤ ¥�¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦ ¤RÌ�ÐT¤RÜgÎgÎ`¤RÂ Å Ý^Ë;Ë;È Å ¥²Ý�$�¤;Ë Ë;¤RÂ��¥�¤�' ¸1¹«º(»iv ¼�ëHÁ#Ý�Ë;È^ÐÄÏ¯Ý Å Ý4Ü`¦¨È^Ì�¦¨Â Å Î�ÝI�HÞ�Â Å ¤ÃêÊëgñ ¸ ï�Þ{Ý4ÂHË�!H¤,ò§¥�¤;¦o¥�¤RÂ��J$�¤ Å ¦WÜ`È^ÌH¦oÝ�$�¤;Ë[Î`¤xÏ¯Ý Å Ý4ÐTÉRÆ Å Ý4Þ�¤
èt£ ' ï è ë £ ëK'�Ý4Ï�¥�¤�$JÜ`¤RÎgÎ`¤,ò���Ý
�ºÂH¦WÆ¨ÉÄ¦WÂ Å Î`¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦[¥�¤+' ¸1¹1º(»wv ¼ * ñ�ñ � / ��Ë;È ÅWÅ È 
 È Å ¤TË;¤RÆWÆ¨¤ÄË;È^ÌHËRÎgÂH¦WÜ`È^Ì�ëÁ�¤;¦rÉ;Ë�Ý Å Æ¨¦ � Þ Å Ý4ÌH¥�¤²¥ÊÜ`¦WÆ�Ý4ÌHË;¤�ÜgÎgÎgÂH¦WÆ Å ¤RÌ¡ÆrË;¤RÏ-¤RÌH¥HÝ4Ì{ÆrÎ�ÝÇ¥ÊÜ�Þ�ËRÂ�ÎgÆ¨É � ¦WÜgÐ�Â�Î`¤ Å Î�ÝÇ¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì�¥�¤;¦LÏ¯Ý Å ÆWÜ-&ËRÂ�Î`¤;¦oÎ`È^ÜgÌ³¥ÊÂ�Ë;ÈJ¤RÂ Å ¥�¤xÞ�¤ Å�
 ¤��HÎ�ÝL�(Ý4Ü 
 Î`¤�¥�¤RÌH¦WÜgÆ¨É[¥V¾°ÉRÎ`¤;ËRÆ Å È^ÌH¦�ÌHÉ;Ë;¤;¦¨¦WÜgÆ�Ý4Ì¡ÆLÂ�ÌAÌ�Ü�$�¤�Ý4Â1¥�¤xÆ�!�ÜgÌ�Ì�ÜgÌ�ÞÇÉRÎ`¤�$�É¤RÆMÂ�ÌNÆ¨¤RÐÄÏH¦o¥�¤[Ë�Ý4Î`ËRÂ�Î�Ï�ÎgÂH¦§ÜgÐÄÏ-È Å Æ�Ý4Ì{Æ�ë
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Á�¤;¦�Þ�¤ Å�
 ¤;¦²ÜgÌHËRÎgÜgÌHÉ;¤;¦ÄË;È^ÌH¦WÆWÜgÆWÂH¤RÌ¡ÆÄÂ�ÌH¤PËRÎ�Ý^¦¨¦¨¤ÇÏ¯Ý Å ÆWÜ`ËRÂ�ÎgÜ�� Å ¤N¥V¾°É�$��RÌH¤RÐT¤RÌ{Æ¨¦�ëÉ¼oÂ/Ë;È^Â Å ¦Ä¥ÊÂ/¥�É�$�¤RÎ`È^Ï�&Ï-¤RÐT¤RÌ{Æ���Ë;¤ Å Æ�Ý4ÜgÌH¤;¦�Ï¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦�Æ Å Ý�$�¤ Å ¦¨¤RÌ{Æ²Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤ � ¥�¤;¦�Ý4ÎgÆWÜgÆWÂH¥�¤;¦²¦WÂ�Ï-É Å Ü`¤RÂ Å ¤;¦Iïq¤RÆ�¥�È^ÌHË�ÐTÈ^ÜgÌH¦¥�¤RÌH¦¨¤;¦
òxÝ4Â���Ý4Â�Æ Å ¤;¦}ëV¼LÜgÌH¦WÜ0�-Ï-È^Â Å ¥�¤;¦ÃÝ4Ì�Þ�Î`¤;¦,?�ÉRÌ�ÜgÆ�!¯Ý4Â���¦¨Â�Ï�É Å Ü`¤RÂ Å ¦ � «:Û ¥ �-Î`¤;¦[¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^ÌH¦ÃÏ Å É�$�È^Ü`¤RÌ{ÆÂ�ÌH¤²Ý^¦�BJÐTÉRÆ Å Ü`¤�ÝO?;ÜgÐ�Â�Æ�Ý4Î`¤�¥�¤�Î�ÝT¥ÊÜ`¦¨Æ Å Ü 
 Â�ÆWÜ`È^Ì´Î�Ý4Æ¨É Å Ý4Î`¤ * ñ�ñ -�/ ëP' ¤RÎgÎ`¤�&�ËRÜ Å ¤;¦WÆ¨¤�Ï-¤RÂ�ÉRÆWÂH¥ÊÜ`É;¤�¤��JÏ-É Å ÜgÐT¤RÌ{Æ�ÝA&Î`¤RÐT¤RÌ¡Æ���Î`¤;¦�¥�È^Ì�ÌHÉ;¤;¦ÄÉRÆ�Ý4Ì¡ÆÄÞ�ÉRÌHÉ Å Ý4Î`¤RÐT¤RÌ{ÆÄÏ�Â 
 ÎgÜ`É;¤;¦²Ï-È^Â Å ¥�¤;¦�$�Ý4Î`¤RÂ Å ¦²¥V¾¬Ý4Ì�Þ�Î`¤�Ï�ÎgÂH¦,�!Ý4Ü 
 Î`¤;¦�ë4#6È^Â Å Î`¤;¦Þ�¤ Å�
 ¤;¦ Æ Å �;¦+ÜgÌHËRÎgÜgÌHÉ;¤;¦CïRQ ± â�Ðt¥,ò��{Î�Ý�¥�É¸Í¯¤;ËRÆWÜ`È^ÌN¥�¤;¦ Ï¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦§Ë�!¯Ý Å Þ�É;¤;¦§¥HÝ4ÌH¦ Î`¤oËS!¯Ý4ÐÄÏPÞ�É;È^Ð�Ý4Þ�ÌHÉRÆWÜ��{ÂH¤¥�È^ÜgÆT*RÆ Å ¤[Ï Å Ü`¦¨¤[¤RÌAË;È^ÐÄÏ�Æ¨¤�ë

�������j� UWV§Ù¯ÛJ'���Ù\Ù¯" Ø¯"%ÙH��$#&�Ù\*%Ù¯ÖAØz�!Ù¯ÛJ'����#"+ÖÁ�¤Ç¦¨Ï�¤;ËRÆ Å ¤�¤RÌ\ÉRÌH¤ Å Þ�Ü`¤N¥�¤;¦²ÉRÎ`¤;ËRÆ Å È^ÌH¦�Ì&¾°¤;¦WÆ²Ï¯Ý^¦�ÐT¤;¦WÂ Å ÉÇÏ¯Ý Å Î`¤;¦²¤��ÊÏ�É Å Ü`¤RÌHË;¤;¦²¥�¤ ¹ 'EÇo�1ÇMë]Ç�Æ�Ý4Ì{ÆË;¤RÏ-¤RÌH¥HÝ4Ì{ÆÇÜgÐÄÏ�ÎgÜ��{ÂHÉN¥HÝ4ÌH¦²Î�Ý´Þ�ÉRÌHÉ Å Ý4ÆWÜ`È^ÌÒ¥�¤;¦�¦WÜgÞ�Ì¯Ý4Â��ÚÎgÂ�ÐÄÜgÌH¤RÂ��ÒÝ^¦¨¦¨ÈJËRÜ`É;¦TÝ4Â��ÚÞ�¤ Å�
 ¤;¦§ïjÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤¤RÆX' ¤ Å ¤RÌ���ÈC$xò���ÜgÎ§¥�È^ÜgÆ+*RÆ Å ¤�Ï Å Ü`¦Ä¤RÌÑË;È^ÐÄÏ�Æ¨¤N¥HÝ4ÌH¦²Î�Ý1¦WÜgÐ�Â�Î�Ý4ÆWÜ`È^ÌÒ¤RÆ²Î¿¾¬Ý4Ì¯Ý4Î�BJ¦¨¤P¥�¤;¦Ä¥�È^Ì�ÌHÉ;¤;¦�ë » Î§¤��JÜ`¦¨Æ¨¤Ï�ÎgÂH¦WÜ`¤RÂ Å ¦²Æ Å Ý�$^Ý4Â��ß¦WÂ Å Î`¤�Ï¯Ý Å Ý4ÐTÉRÆ Å Ý4Þ�¤A¥�¤ÇË;¤P¦WÏ-¤;ËRÆ Å ¤�ë)'"! Å È^ÌHÈ^Î`È^Þ�Ü��{ÂH¤RÐT¤RÌ¡Æ��%�oÜgÎgÎ�Ý^¦ÄÝ³Ï¯Ý Å Ý4ÐTÉRÆ Å ÉPÎ`¤;¦Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦�¤´È^Ì{Æ¨¤�&('�Ý Å Î`È�¥�¤[Ë�Ý^¦¨Ë�Ý^¥�¤;¦oÜgÌ�ÜgÆWÜ`É;¤;¦MÏ¯Ý Å ¥�¤;¦LÞ{Ý4ÐÄÐ�Ý^¦L¥�¤�Ï.ÐKÐ%tGÓtÔ * ñ�ñCY / ¤RÆ Æ ÜgÎgÎ`¤ Å �¯Î`¤[¦WÏ-¤;ËRÆ Å ¤Ü`¦¨¦¨ÂA¥�¤;¦§Þ�¤ Å�
 ¤;¦T!¯Ý^¥ Å È^Ì�Ü��{ÂH¤;¦o¥�¤,'EZ ¹1º(»wv ¼[& ÅGÆ º(è ÇÉÈ * ñ�ñ R / ë
 ë £ ¤ Å ÎgÜgÌ�Þ * ñ�ñ ,�/ ¦¨¤ 
 Ý^¦¨¤´Ý4ÂH¦�¦WÜ�¦¨Â Å 'EZ ¹«º(»iv ¼�Ð�Ý4Ü`¦�ÆWÜ`¤RÌ{ÆNË;È^ÐÄÏ�Æ¨¤1¤��ÊÏ�ÎgÜ`ËRÜgÆ¨¤RÐT¤RÌ{Æ³¥ÊÂ ¦¨¤RÂ�ÜgÎr¤RÌÉRÌH¤ Å Þ�Ü`¤�ILK	\ : Â�ÆWÜgÎgÜ`¦�É[¥HÝ4ÌH¦MÎ�ÝÄ¦¨ÜgÐÃÂ�Î�Ý4ÆWÜ`È^ÌF¤´È^Ì{Æ¨¤�&('�Ý Å Î`È7��¤RÆL¤RÌ�&�¥�¤ÄÉ � ¥ÊÂD�{ÂH¤RÎ�Î`¤;¦LÏ¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦LÌH¤Ã¦¨È^Ì{ÆMÏ�ÎgÂH¦Æ Å Ý4ÜgÆ¨É;¤;¦�ë�' ¤�¥�¤ Å Ì�Ü`¤ Å Ý 
 È^Â�ÆWÜgÆ � Â�ÌH¤@�(È Å ÐÃÂ�Î`¤�ÜgÌH¥�ÉRÏ-¤RÌH¥HÝ4Ì{Æ¨¤Ä¥�¤�Î¿¾°ÉRÌH¤ Å Þ�Ü`¤²¤RÌ{Æ Å ¤�Ï.ÐO¦^]�¤RÆdÏ.ÐKÑ_ÒvÓ�Ô_��¥�¤�Î�ÝÌ¯Ý4ÆWÂ Å ¤Iï5`´Ë;È^ÐÄÏ Å Ü`¦äò�¤RÆo¥�¤rÎ�ÝÄ¥ÊÜ Å ¤;ËRÆWÜ`È^Ì³¥V¾ ÜgÌHËRÜ`¥�¤RÌHË;¤Ã¥ÊÂ³Ï Å ÜgÐ�Ý4Ü Å ¤�ï�Ï-È^Â Å Q+aåãEÐ ¥ ò�¡
b .qI æUØ 0É× Ô Ì ãÔ D`F§I × Ò Ò Ý I.qI ÎMÒ ¦ 0R.qI ÎMÒ Ñ 0 f ï(êÊë¬ì R ò

Ò Ò ×dc Ò Ý·Ó�etÛ�.	c ¦ Ý Ø$Î c Ñ Ý Ø Ñ 0 Ò ¦ × ã(Ý�«:ÚKÛKÚKÚ�kÎÏEÝ·Û.©�ÏiØ.©(Ý Ø Ò Ñ ×fÏiãKØ(Ý�ÏiãKØ�k�«:Ú(Ý�Ï®©KãKØ(Ý ØÈ^s Ø ¤;¦¨Æ Î¿¾�í4Þ�¤§¥�¤ Î�ÝLÞ�¤ Å�
 ¤���I
¤;¦¨Æ6¤RÌTu½ÓtÔ ¤RÆ�Î`¤;¦)c�fz¦¨È^Ì¡Æ�¥�ÉRÆ¨¤ Å ÐÄÜgÌHÉ;¦�Ï¯Ý Å Î�Ý�Ë;È^ÌH¥ÊÜgÆWÜ`È^ÌT¥�¤ ÌHÈ Å Ð�Ý4ÎgÜ`¦�Ý4ÆWÜ`È^Ì
g�hji à¯Glk = b .qI æUØ 0 Ô D�FMI½×fÏ�ë
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' ¤RÆWÆ¨¤E�(È Å ÐÃÂ�Î`¤rÝxÉRÆ¨ÉLÉRÆ�Ý 
 ÎgÜ`¤�¥HÝ4ÌH¦%Î�Ý[Þ{Ý4ÐÄÐT¤'Ð�Ý·Ø_a Ø a�ÏEÝ·Ú�¤RÆ 
 Ü`¤RÌm�{ÂH¤LÎ`¤;¦%É;Ë�Ý Å Æ¨¦�Ý4ÂÝ¤´È^Ì{Æ¨¤�&('�Ý Å Î`ÈÏ�Â�Ü`¦¨¦�¤RÌ{Æx¥�ÉRÏ¯Ý^¦¨¦¨¤ Å Î`¤;¦«ÚEÐX­ � Þ Å Ý4ÌH¥�¤�ÜgÌHËRÎgÜgÌ¯Ý4Ü`¦¨È^ÌåïRQ ± ãEÐt¥,ò���¤RÎgÎ`¤ Å ¤;¦WÆ¨¤�Ï�ÎgÂH¦oÏ Å É;ËRÜ`¦�¤��¡ÂH¤ÃÎ`¤;¦n�(È Å ÐÃÂ�Î`¤;¦¥�¤²�oÜgÎgÎ�Ý^¦�¤RÆ Æ ÜgÎgÎ`¤ Å ë-Á#Ý+�HÞ�Â Å ¤TêÊëgñ�ñ�ÜgÎgÎgÂH¦WÆ Å ¤�Î�Ý_$�Ý Å Ü�Ý4ÆWÜ`È^Ì�¥ÊÂ�¦WÏ�¤;ËRÆ Å ¤�¤RÌ�ÉRÌH¤ Å Þ�Ü`¤²¤RÌo�(È^ÌHËRÆWÜ`È^Ì�¥�¤ÃÎ¿¾�í4Þ�¤�ëÁ#Ý�Ï Å É;¦¨¤RÌ¡Æ¨¤m�qÈ Å Ð�Â�Î`¤�ÌH¤�ÆWÜ`¤RÌ¡ÆÄÏ¯Ý^¦�Ë;È^ÐÄÏ�Æ¨¤P¥�¤�Î¿¾°¤�.ª¤RÆ�Á�#�¤p��¤RÆ²ÌH¤�Ï-¤RÂ�ÆÄ¥�È^ÌHË�Ï¯Ý^¦G*RÆ Å ¤ÇÂ�ÆWÜgÎgÜ`¦¨É;¤NÝ4Â��ÉRÌH¤ Å Þ�Ü`¤;¦o¦WÂ�Ï�É Å Ü`¤RÂ Å ¤;¦ � �{ÂH¤RÎ��¡ÂH¤;¦LI
ÓtÔ ¥HÝ4ÌH¦§Î`¤xË�Ý^¦o¥�¤;¦§Þ�¤ Å�
 ¤;¦LÉRÎ`¤;ËRÆ Å È^Ð�Ý4Þ�ÌHÉRÆWÜ��{ÂH¤;¦�ë
Á�¤;¦q�(È Å ÐÃÂ�Î`¤;¦6Ï¯Ý Å Ý4ÐTÉRÆ Å É;¤;¦�¥ÊÂÃÏ Å ÈO�HÎ¡Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î0�^¥�¤�Î�Ý§¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì�Î�Ý4Æ¨É Å Ý4Î`¤ ¤RÆ ¥ÊÂ�¦¨Ï�¤;ËRÆ Å ¤¤RÌÇÉRÌH¤ Å Þ�Ü`¤�¥�¤;¦+ÉRÎ`¤;ËRÆ Å È^ÌH¦�È^Ì¡Æ+ÉRÆ¨ÉoÜgÌ{Æ Å ÈJ¥ÊÂ�ÜgÆ¨¤;¦ ¥HÝ4ÌH¦*Ç º ¼�
�Ï-È^Â Å ¦WÜgÐ�Â�Î`¤ Å Î`¤o¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ¥�¤;¦²Þ�¤ Å�
 ¤;¦ÇÝ4ÆWÐTÈ�¦WÏ7!HÉ Å Ü��{ÂH¤;¦}ë�Á�¤;¦²ÍHÂHËRÆWÂ¯Ý4ÆWÜ`È^ÌH¦�ÜgÌ{Æ Å ÜgÌH¦����¡ÂH¤;¦T¥ÊÂÑ¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ�ÌH¤N¦�È^Ì{ÆÏ¯Ý^¦ Å ¤RÏ Å È¡¥ÊÂ�ÜgÆ¨¤;¦§Ï¯Ý Å Ë;¤RÆWÆ¨¤n�(È Å ÐÃÂ�Î�Ý4ÆWÜ`È^Ì�Ý4Ì¯Ý4Î�BJÆWÜ��{ÂH¤��Ê¤RÆ§¦¨¤RÂ�Î`¤;¦ Î`¤;¦ ÍHÂHËRÆWÂ¯Ý4ÆWÜ`È^ÌH¦M¥ÊÂPÏ Å ¤RÐÄÜ`¤ ÅÏ�È^ÜgÌ¡ÆL¥V¾ ÜgÌ{Æ¨¤ Å Ý^ËRÆWÜ`È^Ì1¦¨È^Ì¡Æ§Ï Å Ü`¦¨¤;¦L¤RÌAË;È^ÐÄÏ�Æ¨¤�ë

î[ï/r sWþ øQýLõ�ù ��� øQö�ú[t�� � ò � ò�ûQôÓ÷�ù�ÿ ô � ö �Yò � ÿ���ò��UúNøºøKòBþ ò�û+ù � ò�ô
	Lò@öz�Kò�ô
Ç�ÌÃ¦¨¤;ËRÆWÜ`È^Ì²êÊë¬ê��}È^Ì�Ý§ÐTÈ^Ì{Æ Å É ¥HÝ4ÌH¦K�¡ÂH¤RÎgÎ`¤�ÐT¤;¦WÂ Å ¤%Î`¤;¦#Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤;¦�¥ÊÂ[Ï Å ÈO�HÎ{Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4ÎÊÉRÆ�Ý4Ü`¤RÌ{ÆÅ ¤RÎgÜ`É;¤;¦�Ý4Â��PÏ Å È^Ï Å Ü`ÉRÆ¨É;¦�¥�¤xÎ�Ý�Ï¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦oÏ Å ÜgÐ�Ý4Ü Å ¤�ë¯ÁÉ¾ ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤�¥ÊÂ³Ï Å ÈO�HÎ�Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î6¤RÆLÎ`¤xÌHÈ^Ð 
�Å ¤�¥�¤Ï¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦rË�!¯Ý Å Þ�É;¤;¦xÝ4Â�Ð�ÝA�JÜgÐ�Â�Ðl¦¨È^Ì¡Æo¥�¤;¦o¤;¦WÆWÜgÐ�Ý4Æ¨¤RÂ Å ¦o¥�¤ÃÎ¿¾°ÉRÌH¤ Å Þ�Ü`¤��z¤RÆoÎ�ÝG�¡Â¯Ý4Ì{ÆWÜgÆ¨É�¥�¤[Ð�Ý4ÆWÜ�� Å ¤�Æ Å ÝA&

$�¤ Å ¦¨É;¤�Ý4ÂßÐ�ÝA�JÜgÐ�Â�Ð�¥�¤N¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{ÆX�qÈ^Â Å Ì�ÜgÆ�¥�¤;¦TÜgÌ��qÈ Å Ð�Ý4ÆWÜ`È^ÌH¦Ç¦WÂ Å Î�Ý´Ì¯Ý4ÆWÂ Å ¤³¥ÊÂ Å Ý�B�È^Ì�ÌH¤RÐT¤RÌ{ÆË;È�¦WÐÄÜ��¡ÂH¤�ëH' ¤RÏ-¤RÌH¥HÝ4Ì{Æ��#Î¿¾°É�$�È^ÎgÂ�ÆWÜ`È^Ì\¥�¤²Î�ÝNË�Ý^¦�Ë�Ý^¥�¤T¤RÌ=�qÈ^ÌHËRÆWÜ`È^ÌÚ¥ÊÂnÞ Å Ý4ÐÄÐ�Ý4Þ�¤TÌ&¾°¤;¦WÆxÏ¯Ý^¦�¥ÊÜ Å ¤;ËRÆ¨¤RÐT¤RÌ{ÆÈ 
 ¦¨¤ Å $�Ý 
 Î`¤�ë¯Á#¤[¦WÜgÞ�Ì¯Ý4Î#¥�¤rÍHÂHÈ Å ¤;¦�Ë;¤RÌHË;¤Ã¥�ÉRÆ¨¤;ËRÆ¨ÉxÏ¯Ý Å Î`¤[Æ¨ÉRÎ`¤;¦¨Ë;È^Ï�¤1�qÈ^Â Å Ì�ÜgÆMÂ�ÌH¤[ÜgÐ�Ý4Þ�¤Ã¥ÊÂNÏ Å ÈO�HÎ#Î`È^Ì�Þ�ÜgÆWÂ�&¥ÊÜgÌ¯Ý4Î#¤RÌ��qÈ^ÌHËRÆWÜ`È^Ì³¥�¤[Î�Ý²¥ÊÜ`¦WÆ�Ý4ÌHË;¤xÏ¯Ý Å Ë;È^Â Å ÂH¤Ã¥�¤RÏ�Â�Ü`¦LÎ¿¾°¤RÌ{Æ Å É;¤�¥ÊÂ Å Ý�B�È^Ì�Ë;È�¦¨ÐÄÜ��{ÂH¤[¥HÝ4ÌH¦MÎ¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�ë
ZoÌu�(¤ Å ÝTÏ¯Ý Å Î�ÝÇ¦WÂ�ÜgÆ¨¤ÃÎ�ÝÇ¥ÊÜ`¦WÆWÜgÌHËRÆWÜ`È^Ì�¤RÌ{Æ Å ¤P@�ÂL»½¼�6/v�@6@�6:;;À^�R8�ëVê��5;z��@�Â�;¬À�¼º��wIwT�®À;ÂHÌ/.rÁ10��P�{ÂH¤�Î¿¾°È^Ì�ÝË;È^ÌH¦WÜ`¥�É Å Éº�ºÂH¦��¡Â&¾ � Ï Å É;¦¨¤RÌ¡Æ���¤RÆ�Î`¤ »½¼�6/v�@ @-6:;OÀ^�l8�ëWê^�l;z�^@NÂ�; ê^�j��8!�:;%x�Â Ì/.Ry 0��W�{Â�Ü�¥�É;¦WÜgÞ�ÌH¤ÇÎ¿¾°É�$�È^ÎgÂ�ÆWÜ`È^ÌÑ¥ÊÂÌHÈ^Ð 
�Å ¤o¥�¤LÏ¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦+ËS!¯Ý Å Þ�É;¤;¦+¥�¤LÎ�ÝrÞ�¤ Å�
 ¤L¤RÌ+�(È^ÌHËRÆWÜ`È^ÌÇ¥�¤§Î�Ýx¥ÊÜ`¦¨Æ�Ý4ÌHË;¤MÏ¯Ý Å Ë;È^Â Å ÂH¤�¥HÝ4ÌH¦�Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�ë

'1¾°¤;¦WÆ²Î`¤ »½¼�6/v�@Eê;Â êXÂ�;��¸�l8`¾N¥�¤�Î¿¾¬Ý4Ü Å â . Ñ 0,�¡Â�Ü Ï�¤ Å ÐT¤RÆ²¥�¤�Ï¯Ý^¦�¦¨¤ Å ¥V¾ Â�ÌH¤ Å ¤RÏ Å É;¦¨¤RÌ¡Æ�Ý4ÆWÜ`È^Ì � Î¿¾¬Ý4Â�Æ Å ¤�ë�Á�¤;¦¥�¤RÂ��NÆ^BJÏ-¤;¦M¥�¤ Å ¤RÏ Å É;¦¨¤RÌ¡Æ�Ý4ÆWÜ`È^Ì´¥ÊÂNÏ Å ÈO�HÎ Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î ¦¨È^Ì¡ÆMÆ Å Ý^Ë;É;¤;¦L¦WÂ Å Î�ÝL�HÞ�Â Å ¤ÃêÊëgñ�ì²Ï-È^Â Å Â�ÌH¤xÞ�¤ Å�
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ZoÌÇ¦i¾ ÜgÌ¡Æ¨É Å ¤;¦¨¦¨¤�¥HÝ4ÌH¦ Ë;¤RÆWÆ¨¤�¦¨¤;ËRÆWÜ`È^Ì � ¥�¤RÂ���Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦¨ÆWÜ��{ÂH¤;¦§¥ÊÂP¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡ÆM¥�¤MÎ�ÝÃÞ�¤ Å�
 ¤Q¡�Î¿¾¬Ý4ÎgÆWÜ-&ÆWÂH¥�¤r¥ÊÂ�Ð�ÝA�JÜgÐ�Â�Ð ¥�¤�¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{ÆM¤RÆ Î�Ý[Î�Ý Å Þ�¤RÂ Å[� ÐÄÜ-&0!¯Ý4Â�Æ¨¤RÂ Å ¥ÊÂ�Ï Å ÈO�HÎ-Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Îª¤RÌ�¥ÊÜ`¦WÆ�Ý4ÌHË;¤Ì/.Ry 0¸ë.ÇoÌ²Î`È^Æ�¥�¤GÏ.Ð3ÐKÐKÐ[É�$��RÌH¤RÐT¤RÌ{Æ¨¦ ÝrÉRÆ¨É ¦¨ÜgÐÃÂ�Î`ÉLÝA�HÌÄ¥V¾°ÉRÆWÂH¥ÊÜ`¤ Å Ë;¤;¦�Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤;¦�ë�Á#¤;¦�É�$��RÌH¤RÐT¤RÌ{Æ¨¦¦¨È^Ì¡Æ§Þ�ÉRÌHÉ Å É;¦ � Ï.Ð Ñ_Ò ÓtÔX��Ý�$�¤;ËrÂ�ÌAÝ4Ì�Þ�Î`¤F?�ÉRÌ�ÜgÆ�!¯Ý4ÎKQ�Â�Ì�Ü-�qÈ Å ÐTÉRÐT¤RÌ¡Æo¥ÊÜ`¦WÆ Å Ü 
 ÂHÉr¤RÌ{Æ Å ¤¡Ð ¥ ¤RÆ'âEÛ ¥ ¤RÆ�Â�ÌNÜgÐL&Ï¯Ý^ËRÆxÝ4Â�¦¨È^ÎK�7�ÊÉ�Ý4Â³Ì¯Ý^¥ÊÜ Å ¥ÊÂ³Æ¨ÉRÎ`¤;¦¨Ë;È^Ï-¤�ïq¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^Ì��E¼�6�806:;��I8l�VÂ�8!�(ò¸ë�Á�¤�Ï Å ¤RÐÄÜ`¤ Å Ï-È^ÜgÌ{Æ�¥V¾ ÜgÌ{Æ¨¤ Å Ý^ËRÆWÜ`È^Ì¤;¦WÆÃÞ�ÉRÌHÉ Å ÉÇÝ4Î`É�Ý4Æ¨È^Ü Å ¤RÐT¤RÌ{ÆÄ¦¨¤RÎ`È^Ì?Î�ÝN¦¨¤;ËRÆWÜ`È^Ì?¤&Þ�Ë�Ý^Ë;¤�Ï Å È^Æ¨È^Ì�&iÝ4Ü Å ¤RÆ[Î`¤�¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�¥�¤ÄÎ�ÝNÞ�¤ Å�
 ¤T¤;¦¨Æ¦WÜgÐ�Â�Î`É�Þ Å í^Ë;¤ � Î�Ý+�qÈ Å Ð�Â�Î`¤Ä¥�¤ Æ » Á�ë�ÁÉ¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤Ä¤;¦WÆr¦WÏ7!HÉ Å Ü��¡ÂH¤�¤RÆ�Î`¤�Ï Å ÈO�HÎ6¥�¤²¥�¤RÌH¦WÜgÆ¨É�¤;¦WÆrË;¤RÎgÂ�Ü�¥ÊÂÐTÈJ¥7�RÎ`¤[Ç º & º Æ�Ý4ÌH¥HÝ Å ¥ªë���l����� ���('�&('�)+*�Ù?*+)��Ó,¡ �&^�Ò)�� *�Ùß*�ØD¢#Ù¯�!�KV�V§Ù£�8Ù¯" 'ÁÉ¾°É�$�È^ÎgÂ�ÆWÜ`È^ÌÓ¥�¤NÎ¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂÑÐ�ÝA�ÊÜgÐÃÂ�Ð¥¤�Â�Ã�Ä?Ý�$�¤;ËNÎ¿¾¬Ý4Ì�Þ�Î`¤�?�ÉRÌ�ÜgÆ�!¯Ý4Î�¤;¦WÆ Å ¤RÏ Å É;¦¨¤RÌ¡Æ¨É;¤�¦WÂ Å Î�Ý=�7&Þ�Â Å ¤³êÊëgñ�êåï�Þ{Ý4ÂHË�!H¤,ò¸ë%Á#¤;¦ÄÞ�¤ Å�
 ¤;¦_$�¤ Å ÆWÜ`Ë�Ý4Î`¤;¦TÜgÌ�ÜgÆWÜ`É;¤;¦�Ï¯Ý Å ¥�¤;¦ÄÏ Å È^Æ¨È^ÌH¦ÇÝ4ÆWÆ¨¤RÜgÞ�ÌH¤RÌ¡Æ�Î`¤RÂ Å Ð�ÝA�ÊÜgÐÃÂ�Ð ¥�¤¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ � ÚNc(ß ¥V¾¬Ý4ÎgÆWÜgÆWÂH¥�¤Ä¤RÌ�$JÜ Å È^Ì�ëªÁ�¤;¦rÞ�¤ Å�
 ¤;¦oÏ�ÎgÂH¦�ÜgÌHËRÎgÜgÌHÉ;¤;¦ÃÝ4ÆWÆ¨¤RÜgÞ�ÌH¤RÌ¡ÆxÎ`¤RÂ Å Ð�ÝA�JÜgÐ�Â�Ð ¥�¤¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ � Ï�ÎgÂH¦4!¯Ý4Â�Æ¨¤MÝ4ÎgÆWÜgÆWÂH¥�¤�ë:¼¦Q¡×éâEÛ.¥:�:¤�Â*Ã�Äx¤;¦WÆ�Ï�ÎgÂH¦�ÉRÎ`¤�$�É;¤§¥V¾°¤RÌ�$JÜ Å È^Ì<Ï.Ð)c(ß Ï¯Ý Å�Å Ý4Ï�Ï�È Å ÆÝ4Â��AÉ�$��RÌH¤RÐT¤RÌ{Æ¨¦n$�¤ Å ÆWÜ`Ë�Ý4Â��ªë
# È^Â Å Ë;È^ÐÄÏ Å ¤RÌH¥ Å ¤�Ë;¤RÆWÆ¨¤�¥�ÉRÏ�¤RÌH¥HÝ4ÌHË;¤�¥�¤xÐ�Ý4Ì�Ü�� Å ¤�¦WÜgÐÄÏ�ÎgÜ-�¯É;¤��¯È^Ì�ÌHÉRÞ�ÎgÜgÞ�¤[Î�Ý�¦WÏ7!HÉ Å Ü`ËRÜgÆ¨É�¥�¤[Î�Ý�È#¤ ÅWÅ ¤¤RÆ+Î¿¾°È^ÌÇË;È^ÌH¦WÜ`¥7� Å ¤LÂ�ÌH¤§Æ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤ Å ¤;ËRÆWÜgÎgÜgÞ�ÌH¤��J¥�¤MË;È¡È Å ¥�È^Ì�ÌHÉ;¤�ËRÂ Å $JÜgÎgÜgÞ�ÌH¤ Ø ��¤RÆ�ÜgÌHËRÎgÜgÌHÉ;¤�¥V¾ Â�ÌÇÝ4Ì�Þ�Î`¤TQÃÏ¯Ý ÅÅ Ý4Ï�Ï-È Å Æ � Î�Ým$�¤ Å ÆWÜ`Ë�Ý4Î`¤<ï5�HÞ�Â Å ¤�êÊëgñ�êíïq¥ Å È^ÜgÆ¨¤,ò_ò¸ë Á#Ý§�¡Â¯Ý4Ì{ÆWÜgÆ¨ÉT¥V¾¬Ý4Ü Å Æ Å Ý�$�¤ Å ¦¨É;¤�Á¨�-ÜgÌ{Æ¨ÉRÞ Å É;¤TÎ`¤²Î`È^Ì�ÞA¥V¾ Â�ÌÆ Å Ý
�W¤RÆLË;È^ÐÄÐT¤RÌ É�Ý4Ì{Ær¤RÌ Ø ¦ ¤RÆM¦¨¤rÆ¨¤ Å ÐÄÜgÌ¯Ý4Ì{Æ�¤RÌ Ø Ñ $�É Å Ü-�¯¤ ¡

Á × ï f �f �
â . Ø 0 Ô;Ø × ï © �© �

â . Ñ 0 Ô;Ñ
ª�«�¬ Q × ÁG­

ª�«�¬ Q ï(êÊë¬ì , ò
Ñ ÉRÆ�Ý4Ì¡Æ�Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤§Ë;È ÅWÅ ¤;¦WÏ�È^ÌH¥HÝ4Ì¡Æ � Ø �Y¤RÆ]ÁG­�Î`¤ Þ Å Ý4ÐÄÐ�Ý4Þ�¤ ÜgÌ{Æ¨ÉRÞ Å É{$�¤ Å ÆWÜ`Ë�Ý4Î`¤RÐT¤RÌ¡Æ%¤RÌ{Æ Å ¤ Ñ ¦ ¤RÆ Ñ Ñ ë�¼LÜgÌH¦¨Ü0�Î�ÝX�{Â¯Ý4Ì¡ÆWÜgÆ¨É�¥�¤�Ð�Ý4ÆWÜ�� Å ¤�Æ Å Ý�$�¤ Å ¦¨É;¤²¤RÌ{Æ Å ¤�¥�¤RÂ���Ý4ÎgÆWÜgÆWÂH¥�¤;¦[Ý4Â�Þ�ÐT¤RÌ{Æ¨¤ÄÝ�$�¤;ËÃÎ¿¾ ÜgÌHËRÎgÜgÌ¯Ý4Ü`¦¨È^Ì�ë�'1¾°¤;¦WÆoÎ�Ý Å Ý4Ü`¦�È^Ì
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ZoÌ\¦i¾ ÜgÌ¡Æ¨É Å ¤;¦¨¦¨¤�Ð�Ý4ÜgÌ{Æ¨¤RÌ¯Ý4Ì¡Æ � Î�Ý³Î�Ý Å Þ�¤RÂ Å+� ÐÄÜ-&0!¯Ý4Â�Æ¨¤RÂ Å_Â y ¥ÊÂ\Ï Å ÈO�HÎ Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Îo¤RÌ\¥ÊÜ`¦WÆ�Ý4ÌHË;¤��Ý4ÜgÌH¦WÜ¡�{Â&¾ � ¦�Ýx¥�¤RÐÄÜ-&!Î�Ý Å Þ�¤RÂ Å[Â y ¦¸Ã?Ñ ¥�É��HÌ�Ü`¤L¤RÌÇÌH¤LË;È^ÌH¦WÜ`¥�É Å Ý4Ì¡Æ �¡ÂH¤§Î�ÝxÏ Å ¤RÐÄÜ�� Å ¤oÏ¯Ý Å ÆWÜ`¤L¥ÊÂÇÏ Å ÈO�HÎt�ºÂH¦��¡Â&¾ �¦¨È^Ì³Ð�ÝA�JÜgÐ�Â�Ð ï5�HÞ�Â Å ¤�êÊëgñ�ì¤ò¸ëÁ#Ý_�HÞ�Â Å ¤²êÊëgñ È Å ¤RÏ Å É;¦¨¤RÌ¡Æ¨¤²Î�ÝX$^Ý Å Ü�Ý4ÆWÜ`È^Ìn¥�¤�Î�ÝÇÎ�Ý Å Þ�¤RÂ Å ¥ÊÂ´Ï Å ÈO�HÎ�Ý�$�¤;Ë�Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂ�Ð�ÝA�ÊÜgÐÃÂ�ÐAë�Á#¤Ï Å ÈO�HÎ�¦i¾°ÉRÎ�Ý Å Þ�ÜgÆ1�¡Â¯Ý4ÌH¥�Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤TÝ4Â�Þ�ÐT¤RÌ¡Æ¨¤�ëVÇ�Ì�¥�¤ÄÉ � ¥�¤�¤�Â*Ã�Ä�× ©Nc(ßÄ��Î¿¾ ÜgÐÄÏ¯Ý^ËRÆx¥�¤�Î�ÝTÞ�¤ Å�
 ¤ÄÝ4Â´¦�È^ÎÝ�$^Ý4Ì¡ÆMÎ�Ý,�HÌP¥�¤r¦¨È^ÌN¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{ÆoÝA.ª¤;ËRÆ¨¤rÎ�Ý�¥�¤RÂ��JÜ��RÐT¤rÐTÈ^ÜgÆWÜ`Éx¥ÊÂPÏ Å ÈO�HÎª¤RÆM¥ÊÜgÐÄÜgÌ{ÂH¤[Ý4ÜgÌH¦¨Ü-¦�ÝÃÎ�Ý Å Þ�¤RÂ ÅÆ¨È^Æ�Ý4Î`¤ Â yoë¡Á ÝÃÏ Å ¤RÐÄÜ�� Å ¤rÐTÈ^ÜgÆWÜ`Éx¥ÊÂPÏ Å ÈO�HÎ-Ì&¾°¤;¦WÆE�¡Â¯Ý4Ì{Æ � ¤RÎgÎ`¤oÏ¯Ý^¦§ÝA.ª¤;ËRÆ¨É;¤���Ë;È^ÐÄÐT¤�Î¿¾ ÜgÌH¥ÊÜ��{ÂH¤rÎ�Ý�Ë;È^Â Å�
 ¤Å ¤RÏ Å É;¦¨¤RÌ¡Æ�Ý4Ì{Æ�Î�ÝÄ¥�¤RÐÄÜ-&!Î�Ý Å Þ�¤RÂ Å Ð�Â�ÎgÆWÜgÏ�ÎgÜ`É;¤[Ï¯Ý Å Â�Ì��(Ý^ËRÆ¨¤RÂ Å ÚÊë
' ¤RÆÃÉRÎ�Ý Å Þ�Ü`¦¨¦¨¤RÐT¤RÌ¡Æ�¥ÊÂnÏ Å ÈO�HÎ+Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4ÎDÌ/.Ry 0xÝ�$�¤;ËTÎ¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤�¤;¦¨Æ[Â�Ì?¤�.ª¤RÆÃ¥ÊÜ Å ¤;ËRÆÃ¥ÊÂnÏ Å ÈO�HÎ ¥�¤¥�¤RÌH¦WÜgÆ¨É�ë�¼d!¯Ý4Â�Æ¨¤xÝ4ÎgÆWÜgÆWÂH¥�¤��JÎ�Ý�¥�¤RÌH¦WÜgÆ¨Ér¥V¾¬Ý4Ü Å ¤;¦WÆ Ï�ÎgÂH¦"�(Ý4Ü 
 Î`¤r¤RÆ Î`¤;¦�ÉRÎ`¤;ËRÆ Å È^ÌH¦§¥�È^Ü�$�¤RÌ{Æ�Ï¯Ý Å Ë;È^Â Å Ü Å ¥�¤;¦ Æ Å ÝA&�W¤RÆ¨¦LÏ�ÎgÂH¦�Î`È^Ì�Þ�¦�Ï-È^Â Å Æ Å Ý�$�¤ Å ¦¨¤ Å Â�ÌH¤��¡Â¯Ý4Ì{ÆWÜgÆ¨É²¥�¤�Ð�Ý4ÆWÜ�� Å ¤�¥�È^Ì�ÌHÉ;¤�ë�¼oÜgÌH¦WÜ0� � Ï Å ÈO�HÎ�Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î@Ì/.rÁ10

�7��É��¯Î`¤;¦oÞ�¤ Å�
 ¤;¦o¥�¤�Ï�ÎgÂH¦T!¯Ý4Â�Æ¨¤²Ý4ÎgÆWÜgÆWÂH¥�¤²¦¨¤Ã¥�É�$�¤RÎ`È^Ï�Ï-¤RÌ{Æx¦WÂ Å ¥�¤[Ï�ÎgÂH¦�Î`È^Ì�Þ�ÂH¤;¦r¥ÊÜ`¦WÆ�Ý4ÌHË;¤;¦�¤RÆoÏ Å É;¦¨¤RÌ¡Æ¨¤RÌ{ÆÂ�ÌAÏ Å ÈO�HÎ�Ì\.Ry�0 Ï�ÎgÂH¦§Î�Ý Å Þ�¤�ë
ÇLÌH¤ �(È^ÌHËRÆWÜ`È^Ì�Ï Å È^Ï-È Å ÆWÜ`È^Ì�ÌH¤RÎgÎ`¤ � Î¿¾ ÜgÌ�$�¤ Å ¦¨¤o¥�¤§Î�Ýx¥�¤RÌH¦WÜgÆ¨ÉM¥�¤MÎ¿¾¬Ý4Ü Å â .R¤�Â�Ã�Ä{0�Ë;È^ÌH¦¨Ü`¥�É Å É;¤oÝ4Â�Ð�ÝA�ÊÜgÐÃÂ�Ð¥�¤[¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Ær¤;¦WÆL¦¨Â�Ï�¤ Å Ï-È�¦¨É;¤x¦WÂ Å Î�ÝI�HÞ�Â Å ¤�êÊëgñ È ë%' ¤RÆWÆ¨¤2�(È^ÌHËRÆWÜ`È^Ì�¤;¦WÆ§ÌHÈ Å Ð�Ý4ÎgÜ`¦�É;¤ � Î�Ý²Î�Ý Å Þ�¤RÂ Å ¥ÊÂÏ Å ÈO�HÎ�Ï-È^Â Å ¤�Â�ÃAÄ�×�«�c(ßnëªÁ�¤ 
 È^Ì�Ý^Ë;Ë;È Å ¥�¤RÌ{Æ Å ¤²Î`¤;¦r¥�¤RÂ��1Ë;È^Â Å�
 ¤;¦rÜgÌH¥ÊÜ��¡ÂH¤L�{ÂH¤�Î�ÝÇÎ�Ý Å Þ�¤RÂ Å ¥ÊÂ´Ï Å ÈO�HÎ

$�Ý Å Ü`¤[¥�¤rÐ�Ý4Ì�Ü�� Å ¤[ÜgÌ�$�¤ Å ¦¨¤RÐT¤RÌ{Æ�Ï Å È^Ï-È Å ÆWÜ`È^Ì�ÌH¤RÎgÎ`¤ � Î�ÝÄ¥�¤RÌH¦WÜgÆ¨É�ë
'1¾°¤;¦WÆ§Î � Â�ÌH¤[Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤�ÜgÌ{Æ¨É Å ¤;¦¨¦�Ý4Ì¡Æ¨¤�ë¯Á�¤;¦LÞ�¤ Å�
 ¤;¦o¦¨¤rÏ Å È^Ï¯Ý4Þ�¤RÌ{Æ � $JÜgÆ¨¤;¦¨¦¨¤xË;È^ÌH¦WÆ�Ý4Ì¡Æ¨¤Ã¤RÆLË;¤RÎgÎ`¤;¦
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�¡Â�ÜH¦¨¤§¥�É�$�¤RÎ`È^Ï�Ï-¤RÌ{Æ%¦WÂ Å ¥�¤;¦�Ï�ÎgÂH¦�Î`È^Ì�Þ�ÂH¤;¦�¥ÊÜ`¦WÆ�Ý4ÌHË;¤;¦�¥�È^Ì�ÌH¤RÌ¡Æ%ÎgÜ`¤RÂ � Â�ÌT¦WÜgÞ�Ì¯Ý4Î�ÎgÂ�ÐÄÜgÌH¤RÂ��T¥�¤�Ï�ÎgÂH¦�Î`È^Ì�Þ�ÂH¤¥ÊÂ Å É;¤�ëq' È^ÐÄÐT¤�È^Ì´Î`¤@$�¤ ÅWÅ Ý�Ý4Â�ËS!¯Ý4Ï�ÜgÆ Å ¤ - � � Ý4Ì�Þ�Î`¤,?�ÉRÌ�ÜgÆ�!¯Ý4ÎW�7�ÊÉ��¯Î�ÝT¥ÊÂ Å É;¤�¥ÊÂ�¦WÜgÞ�Ì¯Ý4Î6¥�¤[ÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤¥�ÉRÆ¨¤;ËRÆ¨É�Ï¯Ý Å Î`¤�Æ¨ÉRÎ`¤;¦¨Ë;È^Ï-¤@$�Ý Å Ü`¤�Ý4ÂH¦¨¦¨Ü ¥�¤�Ð�Ý4Ì�Ü�� Å ¤ÃÜgÌ�$�¤ Å ¦¨¤RÐT¤RÌ{ÆxÏ Å È^Ï-È Å ÆWÜ`È^Ì�ÌH¤RÎgÎ`¤ � Î�ÝT¥�¤RÌH¦¨ÜgÆ¨É â .R¤�Â�ÃAÄ¡0Ë;È^ÌH¦WÜ`¥�É Å É;¤�Ý4Â�Ð�ÝA�JÜgÐ�Â�ÐE¥�¤Ä¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ�ë º Ü�Î`¤²Ï Å ÈO�HÎ%¥�¤Ä¥�¤RÌH¦WÜgÆ¨ÉT¥�¤²Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤Ç¤;¦WÆxË;È^Ì�Ì{Â��#Î�Ý¥ÊÂ Å É;¤[¥ÊÂN¦WÜgÞ�Ì¯Ý4ÎP�(È^Â Å Ì�ÜgÆLÝ4ÜgÌH¦WÜª¥�¤rÐ�Ý4Ì�Ü�� Å ¤rÜgÌH¥ÊÜ Å ¤;ËRÆ¨¤xÂ�ÌH¤ Å É��(É Å ¤RÌHË;¤x¤RÌ³Ý4ÎgÆWÜgÆWÂH¥�¤�ë£ZoÌ Å ¤�$¡Ü`¤RÌH¥ Å Ý�Ï�ÎgÂH¦L¤RÌ¥�ÉRÆ�Ý4ÜgÎ`¦o¦WÂ Å Ë;¤RÆoÝ^¦WÏ-¤;ËRÆLÝ4Â³Ë�!¯Ý4Ï�ÜgÆ Å ¤ - ë

¼ Ï Å ÈO�HÎ-Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î�¤RÌÇÞ Å Ý4ÐÄÐ�Ý4Þ�¤�Ì/.rÁ10)�7��É��{Î`¤;¦ Þ�¤ Å�
 ¤;¦�Ï�ÎgÂH¦ ÜgÌHËRÎgÜgÌHÉ;¤;¦MÝ4ÆWÆ¨¤RÜgÞ�ÌH¤RÌ{Æ§Î`¤RÂ ÅÐ�ÝA�JÜgÐ�Â�Ð ¥�¤Ç¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ � Ï�ÎgÂH¦I!¯Ý4Â�Æ¨¤AÝ4ÎgÆWÜgÆWÂH¥�¤�ëa¼H$�¤;ËÇÂ�ÌH¤NÝ4ÎgÆWÜgÆWÂH¥�¤N¥ÊÂ\Ð�ÝA�JÜgÐ�Â�Ð¥V¾°¤RÌ�$JÜ Å È^ÌáÚNc(ßÄ�zÎ`¤;¦MÞ�¤ Å�
 ¤;¦n$�¤ Å ÆWÜ`Ë�Ý4Î`¤;¦T� Å Ý4Ï�Ï-¤RÌ{Æ�Î`¤Ã¦¨È^Î�Ý�$�Ý4Ì{Ær¥�¤Ã¦i¾j*RÆ Å ¤�Ë;È^ÐÄÏ�Î��RÆ¨¤RÐT¤RÌ{Æx¥�É�&
$�¤RÎ`È^Ï�Ï�É;¤;¦}ëO#�Ý Å Ë;¤{�{ÂH¤+Î�Ý�¥�¤RÌH¦WÜgÆ¨É�¥�¤%Î¿¾¬Ý4Ü Å ¥�É;Ë Å È4X`Æ�Ý�$�¤;Ë Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤��^Î`¤;¦6Þ�¤ Å�
 ¤;¦6¦�¤+¥�É�$�¤RÎ`È^Ï�Ï¯Ý4Ì¡Æ
� Ï�ÎgÂH¦"!¯Ý4Â�Æ¨¤[Ý4ÎgÆWÜgÆWÂH¥�¤rÏ¯Ý Å Ë;È^Â Å ¤RÌ¡ÆL¥�¤�Ï�ÎgÂH¦�Þ Å Ý4ÌH¥�¤;¦M¥ÊÜ`¦WÆ�Ý4ÌHË;¤;¦�ëÊÁ#Ý�Î�Ý Å Þ�¤RÂ Å ¥ÊÂPÏ Å ÈO�HÎªÎ`È^Ì�Þ�Ü-&ÆWÂH¥ÊÜgÌ¯Ý4Î�Ì\.Ry�0E$�Ý Å Ü`¤�Ý4Î`È Å ¦r¥�¤�Ð�Ý4Ì�Ü�� Å ¤�ÜgÌ�$�¤ Å ¦¨¤RÐT¤RÌ¡Æ[Ï Å È^Ï�È Å ÆWÜ`È^Ì�ÌH¤RÎgÎ`¤ � Î�ÝÇ¥�¤RÌH¦WÜgÆ¨É�¥�¤�Î¿¾¬Ý4Ü ÅË;È^ÌH¦WÜ`¥�É Å É;¤ÃÝ4ÂAÐ�ÝA�ÊÜgÐÃÂ�Ð�¥�¤[¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�¥�¤rÎ�ÝÄÞ�¤ Å�
 ¤�ë

î[ï¸Å sVû+ù½ò@ö½øQöpÿ2ù½ý$ù½÷YúLû ��� øQöpúEt��³�Yú�û�	�÷�ù ��� ÷UûºýM��ò2ù ò@ö½öpò � öpô ô£Æ�ôWù½ÿBþ ý$ù�÷�Ç � ò�ôý�ô½ôÓú�õ2÷Yÿ�ò�ôÁ�¤N¦WÜgÞ�Ì¯Ý4ÎM¥�¤PÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤³¥�ÉRÆ¨¤;ËRÆ¨ÉNÏ¯Ý Å Î`¤PÆ¨ÉRÎ`¤;¦¨Ë;È^Ï-¤m�qÈ^Â Å Ì�ÜgÆ�Â�ÌH¤NÜgÐ�Ý4Þ�¤N¥ÊÂÒ¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{ÆÇ¥�¤;¦Ë�Ý^¦¨Ë�Ý^¥�¤;¦�¥�¤oÏ¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦§¥HÝ4ÌH¦ Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�ëD' ¤o¦WÜgÞ�Ì¯Ý4Î�ÎgÂ�ÐÄÜgÌH¤RÂ��ÇÏ-¤ Å ÐT¤RÆ�¥�¤ Å ¤;Ë;È^ÌH¦WÆ Å Â�Ü Å ¤�Î`¤oÏ Å ÈO�HÎ-Î`È^Ì�&Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î%¤RÌ1¥ÊÜ`¦WÆ�Ý4ÌHË;¤HÌ/.Ry 0o¥�¤;¦rÞ�¤ Å�
 ¤;¦rÝ4ÆWÐTÈ�¦¨Ï7!HÉ Å Ü��{ÂH¤;¦�ë º Ü�Î¿¾°È^Ì�Ë;È^Ì�Ì¯ÝYX`ÆxÎ�ÝÇÆ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤Ä¥�¤�Î�ÝÇÞ�¤ Å�
 ¤¤RÆTÎ`¤PÏ Å ÈO�HÎo¥�¤N¥�¤RÌH¦WÜgÆ¨ÉA¥�¤PÎ¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤��+È^ÌßÏ�¤RÂ�ÆT¤RÌÒ¥�É;¥ÊÂ�Ü Å ¤AÎ`¤PÏ Å ÈO�HÎMÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Îo¤RÌßÞ Å Ý4ÐÄÐ�Ý4Þ�¤Ì/.rÁ10¸ë�ÁÉ¾ ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤x¥�¤rË;¤o¥�¤ Å Ì�Ü`¤ Å ¤;¦WÆ Â�Ì�¤;¦¨ÆWÜgÐ�Ý4Æ¨¤RÂ Å ¥�¤LÎ¿¾°ÉRÌH¤ Å Þ�Ü`¤xI ¥ÊÂ�Ï Å ÜgÐ�Ý4Ü Å ¤���¤RÆ+Î�ÝÃÏ Å ÈO�(È^ÌH¥�¤RÂ Å ¥ÊÂÐ�ÝA�ÊÜgÐÃÂ�Ðl¥�¤[¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ'Á�Â*Ã�ÄG�(È^Â Å Ì�ÜgÆMÂ�ÌH¤rÜgÌ��(È Å Ð�Ý4ÆWÜ`È^Ì�¦WÂ Å Î�Ý²Ì¯Ý4ÆWÂ Å ¤Ã¥ÊÂNÏ Å ÜgÐ�Ý4Ü Å ¤�ë
ÇLÌH¤Ä¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^Ì?ÜgÐÄÏ Å É;ËRÜ`¦¨¤T¥�¤²Î�ÝPÆ Å Ý
�W¤;ËRÆ¨È^Ü Å ¤T¥�¤²Î�Ý�Þ�¤ Å�
 ¤�Ý4ÜgÌH¦WÜ)�¡ÂH¤²Î�Ý�ÐTÉ;Ë;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤�¥ÊÂ�Ï Å ÈO�HÎ¥�¤�¥�¤RÌH¦WÜgÆ¨É�¥�¤[Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤²¦¨¤ÃÆ Å Ý^¥ÊÂ�Ü`¦¨¤RÌ{Æ�Æ¨È^Â�Æ¨¤;¦r¥�¤RÂ��AÏ¯Ý Å Â�ÌH¤ Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^Ì1ÜgÐÄÏ¯Ý Å �(Ý4ÜgÆ¨¤²¥ÊÂ³Ï Å ÈO�HÎÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4ÎNÌ/.rÁ10¸ëWZoÌ\ÉRÆWÂH¥ÊÜ`¤�¥HÝ4ÌH¦�Ë;¤RÆWÆ¨¤�¦¨¤;ËRÆWÜ`È^ÌÚÎ`¤;¦Ã¤ ÅWÅ ¤RÂ Å ¦�¦�BÊ¦WÆ¨ÉRÐ�Ý4ÆWÜ��{ÂH¤;¦�Ý^¦¨¦¨ÈJËRÜ`É;¤;¦ � Ë;¤;¦Ã¥�¤RÂ��¤�.ª¤RÆ¨¦M¦WÂ Å Î�Ý²¥�ÉRÆ¨¤ Å ÐÄÜgÌ¯Ý4ÆWÜ`È^Ì1¥�¤xI ¤RÆ�Á�Â�Ã�ÄHë

���lÈ���� ÉÇ,ª*���Ùß*%Ù\�SÊ`Ø�'�)%*%ÙÁ#Ý�Æ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤r¥�¤�Î�Ý�Þ�¤ Å�
 ¤r¤;¦WÆ�¥�É��HÌ�Ü`¤rÏ¯Ý Å Î¿¾¬Ý4Ì�Þ�Î`¤n?�ÉRÌ�ÜgÆ�!¯Ý4Î�Q£�{Î¿¾¬Ý4Ì�Þ�Î`¤[ÝO?;ÜgÐ�Â�Æ�Ý4ÎHË��Ê¤RÆ�Â�ÌH¤�Ï�È�¦¨ÜgÆWÜ`È^Ì¥�¤ Å É��(É Å ¤RÌHË;¤dïq¤�ë ÞHë¡Î�ÝÃÏ�È�¦WÜgÆWÜ`È^ÌN¥ÊÂ�Ð�ÝA�JÜgÐ�Â�Ð ¥�¤o¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æäò¸ë£# È^Â Å ÉRÆWÂH¥ÊÜ`¤ Å Î¿¾ ÜgÐÄÏ¯Ý^ËRÆ§¥V¾ Â�ÌH¤�¤ ÅWÅ ¤RÂ Å¥�¤�Æ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤�� È^Ì?Þ�ÉRÌD� Å ¤�¥HÝ4ÌH¦ÃÂ�Ì?Ï Å ¤RÐÄÜ`¤ Å Æ¨¤RÐÄÏH¦ÃÂ�Ì�ÍHÂ��nÜ`¦�È^Æ Å È^Ï�¤T¥�¤YÏ.Ð3ÐKÐKÐ³Ï Å È^Æ¨È^ÌH¦²Ý4Â?¦¨È^ÐÄÐT¤RÆ¥�¤ÃÎ¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�� Å ÉRÏ¯Ý Å ÆWÜ`¦�¦¨¤RÎ`È^Ì�Â�Ì³¦WÏ-¤;ËRÆ Å ¤Ã¤RÌ³ÉRÌH¤ Å Þ�Ü`¤ÃÏ�Î�Ý4Æo¤RÌ�D «�Ì I ¤RÌ{Æ Å ¤dÛHªpÏ.ÐO¦`§Ã¤RÆ«ÛHªæÏ.ÐKÑ_Ò{ÓtÔ�ë
#6È^Â Å Ë�!¯Ý:�¡ÂH¤�Ï Å È^Æ¨È^Ì��zÎ`¤�Ï Å ¤RÐÄÜ`¤ Å Ï�È^ÜgÌ¡Æx¥V¾ ÜgÌ{Æ¨¤ Å Ý^ËRÆWÜ`È^Ìn¤;¦WÆ�Þ�ÉRÌHÉ Å ÉÄÝ4Î`É�Ý4Æ¨È^Ü Å ¤RÐT¤RÌ{ÆÃ¦¨¤RÎ`È^Ì´Î�ÝÇ¦¨¤;ËRÆWÜ`È^Ì´¤&ÞG&Ë�Ý^Ë;¤rÏ Å È^Æ¨È^Ì�&iÝ4Ü Å ¤RÆ�Î`¤r¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡ÆL¥�¤�Î�Ý�Þ�¤ Å�
 ¤r¤;¦WÆ§¦WÜgÐ�Â�Î`ÉrÞ Å í^Ë;¤ � Î�Ý,�(È Å ÐÃÂ�Î`¤x¥�¤ Æ » Á�ëÊÁ�¤�Ï Å ÈO�HÎ�¥�¤¥�¤RÌH¦WÜgÆ¨É�¥�¤�Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤²¤;¦WÆo¥�È^Ì�ÌHÉ�Ï¯Ý Å Î`¤ÃÐTÈ¡¥7�RÎ`¤QÇ º & º Æ�Ý4ÌH¥HÝ Å ¥ªëqZoÌ�ÌHÈ^ÐÄÐT¤+�E¼/6�806:;��oÍ�ÎDÎ¡8
êAË;¤�Î`È^Æ¥V¾°É�$��RÌH¤RÐT¤RÌ¡Æ¨¦�ë

é Ý4ÌH¦MÂ�ÌA¦¨¤;Ë;È^ÌH¥NÆ¨¤RÐÄÏH¦��HÈ^ÌNÜgÌ¡Æ Å È¡¥ÊÂ�ÜgÆoÂ�ÌH¤[¤ ÅWÅ ¤RÂ Å ¦WÂ Å Î�ÝÄÆ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤[¥�¤;¦MÞ�¤ Å�
 ¤;¦o¦WÜgÐÃÂ�Î`É;¤;¦º¡
÷ ¦¨È^ÜgÆM¦WÂ Å Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤[¥ÊÂ³Ð�ÝA�JÜgÐ�Â�Ð�¥�¤rÎ�Ý²Þ�¤ Å�
 ¤�ï Â ¤ Â*Ã�Ä ò��ÊÎ¿¾°¤ ÅWÅ ¤RÂ Å ¦WÂ Å QÄÉRÆ�Ý4Ì{Æo¦¨Â�Ï�Ï�È�¦¨ÉrÌ¡Â�ÎgÎ`¤��
÷ ¦¨È^ÜgÆM¦WÂ Å Î¿¾ ÜgÌHËRÎgÜgÌ¯Ý4Ü`¦¨È^Ìçï Â Q$ò��ÊÎ¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤Ã¥ÊÂNÐ�ÝA�ÊÜgÐÃÂ�ÐlÉRÆ�Ý4Ì{Æ�¦WÂ�Ï�Ï�È�¦�É;¤rÏ¯Ý Å �(Ý4ÜgÆ¨¤RÐT¤RÌ¡ÆoË;È^Ì�Ì{ÂH¤�ë
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���}¶Pú����J· ��ø@� !E���U��þ!¶����tù�· ��}%�Á�¤P¦¨ËS!HÉRÐ�Ý³¥�¤ÇÏ Å ÜgÌHËRÜgÏ-¤�¥�¤�Ë;¤RÆWÆ¨¤�È^Ï�É Å Ý4ÆWÜ`È^Ìß¤;¦WÆ�ÜgÎgÎgÂH¦WÆ Å ÉP¦WÂ Å Î�Ý��HÞ�Â Å ¤NêÊëgñ � ë4ZoÌ Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆTÝ4Î`È Å ¦�Î`¤Ï Å ÈO�HÎzÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Îz¤RÌTÞ Å Ý4ÐÄÐ�Ý4Þ�¤+Ì\.rÁ�0¸Ï ã K0Ð � Ï¯Ý Å ÆWÜ Å ¥ÊÂTÏ Å ÈO�HÎ¯Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Îz¤RÌ�¥ÊÜ`¦WÆ�Ý4ÌHË;¤LÌ\.Ry�0�¦WÜgÐÃÂ�Î`É��¤RÌ1ÜgÌ{Æ¨ÉRÞ Å Ý4Ì¡Æ[Î�ÝÇ¥�¤RÌH¦WÜgÆ¨É²¥�¤ÃÎ¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤P@�Â²@�6:;;À�êXÂ�@g��8�¼W�/ÑÄÂ�x�806^�Á¼mÂ+w+6®ê^� vE¾YÂRë-Á�¤�Ï Å ÈO�HÎ�¥�¤�¥�¤RÌH¦¨ÜgÆ¨É�¤;¦¨Æ¦WÂ�Ï�Ï-È�¦¨É§Ï¯Ý Å �!Ý4ÜgÆ¨¤RÐT¤RÌ{Æ�Ë;È^Ì�Ì{Â�ë7ZoÌTÌHÈ^ÐÄÐT¤'Á Â�Ã�Ä�Ò^Ó GlÔ ¤RÆ%I Ï ã K0Ð Î�ÝrÏ Å ÈO�(È^ÌH¥�¤RÂ Å ¥ÊÂ�Ð�ÝA�JÜgÐ�Â�Ð ¤RÆ%Î¿¾°ÉRÌH¤ Å Þ�Ü`¤Ý^¦¨¦�È¡ËRÜ`É;¤;¦ � Ë;¤[Ï Å ÈO�HÎ�Ì\.rÁ�0¸Ï ã K0Ð Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ�ë%ZoÌ�Ë;È^ÐÄÏ¯Ý Å ¤ÃÝ4Î`È Å ¦LË;¤;¦E$�Ý4Î`¤RÂ Å ¦ � Ë;¤RÎgÎ`¤;¦o¥�¤rÎ�Ý²¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^Ì��ÌHÈ^Æ¨É;¤;¦'Á�Â�Ã�Ä «RÕ _ k ¤RÆLI f f Â�\Hë
¼[�HÌA¥V¾°¤;¦WÆWÜgÐT¤ Å Î¿¾°¤�.-¤RÆM¦WÏ-É;ËRÜ-�£�¡ÂH¤x¥�¤rÎ�Ý�ÐTÉ;Ë;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤Ã¥ÊÂNÏ Å ÈO�HÎ ¥�¤x¥�¤RÌH¦WÜgÆ¨É[¥�¤rÎ¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤��zÈ^Ì¦WÜgÐ�Â�Î`¤[Â�Ì1Ý4Â�Æ Å ¤[Î`È^ÆL¥V¾°É�$��RÌH¤RÐT¤RÌ¡Æ¨¦��%�¡ÂH¤xÎ¿¾°È^Ì�ÌHÈ^ÐÄÐT¤I�E¼�6�806:;��,<�Î�USÎ�Ö�ëHÁ�¤;¦oË;È^ÌH¥ÊÜgÆWÜ`È^ÌH¦o¥�¤Ã¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^Ì¦¨È^Ì¡Æ+Î`¤;¦ Ð+*RÐT¤;¦{�¡ÂH¤LË;¤RÎgÎ`¤;¦�¥�É��HÌ�Ü`¤;¦ Ï Å É;Ë;É;¥�¤RÐÄÐT¤RÌ{Æ§Ï-È^Â Å �E¼�6�806:;3�uÍKÎDÎ%8
ê��J¤���Ë;¤RÏ�ÆWÜ`È^Ì_�!Ý4ÜgÆ¨¤o¥ÊÂ�Ï Å ÈO�HÎ-¥�¤¥�¤RÌH¦WÜgÆ¨Ér¥�¤oÎ¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�ë7#6È^Â Å ËS!¯Ý:�{ÂH¤�Ï Å È^Æ¨È^Ì��JÎ`¤oÏ Å ÈO�HÎ-¥�¤�¥�¤RÌH¦WÜgÆ¨Ér¤;¦WÆ�Ë�Ý4Î`ËRÂ�Î`É�Ï¯Ý Å Î`¤oÐTÈ¡¥7�RÎ`¤?¤ º(»?º ÇÏ-È^Â Å Â�ÌH¤+Ï-È�¦WÜgÆWÜ`È^ÌÄ¤RÌ�Î�Ý4ÆWÜgÆWÂH¥�¤§¤RÆ6Î`È^Ì�Þ�ÜgÆWÂH¥�¤§¤RÆ6Â�Ì��ºÈ^Â Å ¥�¤+Î¿¾¬Ý4Ì�ÌHÉ;¤�Þ�ÉRÌHÉ Å É;¦�Ý4Î`É�Ý4Æ¨È^Ü Å ¤RÐT¤RÌ{Æ%¦�¤RÎ`È^Ì�Î¿¾°È Å�
 ÜgÆ¨¤¥�¤xÎ¿¾ »_ºxº ë
é Ý4ÌH¦ÃË;¤TË�Ý^¦��-Î�ÝPÆ Å Ý
�W¤;ËRÆ¨È^Ü Å ¤�¥�¤²Î�ÝPÞ�¤ Å�
 ¤T¤;¦WÆ[¦¨Â�Ï�Ï�È�¦¨É;¤²Ï¯Ý Å �!Ý4ÜgÆ¨¤RÐT¤RÌ{Æ²Ë;È^Ì�Ì{ÂH¤�� ¤RÆ[Î¿¾°È^Ì Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆÌ/.rÁ10¸Ï ã K0Ð � Ï¯Ý Å ÆWÜ Å ¥�¤~Ì/.Ry 0[¤RÌ?ÜgÌ¡Æ¨ÉRÞ Å Ý4Ì{ÆÄÎ�ÝA¥�¤RÌH¦¨ÜgÆ¨É�¥�¤ÇÎ¿¾¬Ý4Ü Å Î`¤TÎ`È^Ì�Þ1¥�¤TÎ�ÝAÆ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤�¦WÜgÐ�Â�Î`É;¤�ë6Á#¤Ï Å ÈO�HÎ6¥�¤x¥�¤RÌH¦WÜgÆ¨ÉxÂ�ÆWÜgÎgÜ`¦¨É[¤;¦¨Æ,xUÂ¸@ ë¡�$ê�ë�w+6®ê�>¸@�ÂoÍ�Î½¿0Î%8!�:;�ê���¼mê�ë%' ¤rÆ Å Ý4ÜgÆ¨¤RÐT¤RÌ{ÆrË;È ÅWÅ ¤;¦WÏ-È^ÌH¥ � Î�Ý²¦WÜgÆWÂ¯Ý4ÆWÜ`È^ÌÈ^s�Î`¤xÏ Å ÈO�HÎ#¥�¤[¥�¤RÌH¦WÜgÆ¨ÉÃÌ&¾°¤;¦WÆMÏ¯Ý^¦oË;È^Ì�Ì{Â��¯¤RÆoÈ^sAÎ¿¾°È^Ì´Ý^¥�È^Ï�Æ¨¤ÃÏ¯Ý Å ¥�É��(Ý4Â�ÆLÂ�Ì³ÐTÈJ¥7�RÎ`¤[¦WÆ�Ý4ÌH¥HÝ Å ¥³¥V¾¬Ý4ÆWÐTÈO&¦WÏ7!D� Å ¤�ë¡ZoÌAÌHÈ^ÐÄÐT¤ÃITÏ ã K0Ðo¤RÆNÁ�Â�ÃAÄ Ò0Ó G5Ô Î¿¾°ÉRÌH¤ Å Þ�Ü`¤Ã¤RÆLÎ�Ý�Ï Å ÈO�qÈ^ÌH¥�¤RÂ Å ¥ÊÂAÐ�ÝA�JÜgÐ�Â�Ð�Ý^¦¨¦¨ÈJËRÜ`É;¤;¦ � Ë;¤rÏ Å ÈO�HÎÅ ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ��z¤RÆMÎ¿¾°È^ÌAË;È^ÐÄÏ¯Ý Å ¤ÃË;¤;¦[$^Ý4Î`¤RÂ Å ¦ � Ë;¤RÎgÎ`¤;¦M¥�¤xÎ�Ý²¦WÜgÐ�Â�Î�Ý4ÆWÜ`È^Ì��HÌHÈ^Æ¨É;¤;¦LI f f Â"\ ¤RÆ�Á Â�ÃAÄ «lÕ _ k ë���lÈ��jÔ ÉÇ�#"+ÖYØ%×6)%Ù¯"%ÛÊÙzÖ�*TÊ�)%"%Ù\Ù¯����Ù¯)%�´Ö^)����SÊ`,ª"�$#��Ù�Ø�Ø¯"+&('�Ù�,ª�
ZoÌÒÏ Å É;¦¨¤RÌ¡Æ¨¤³Ü`ËRÜ�Î`¤;¦�Ë;È^ÌH¦¨É��¡ÂH¤RÌHË;¤;¦P¦WÂ Å Î�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^Ì ¥�¤§Á Â*Ã�Ä ¤RÆ�I ¥V¾ Â�ÌH¤³¤ ÅWÅ ¤RÂ ÅJÂ Q?¦¨Â ÅÎ¿¾°¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^ÌÓ¥�¤ÇÎ¿¾¬Ý4Ì�Þ�Î`¤§?�ÉRÌ�ÜgÆ�!¯Ý4ÎM¥�¤�Î�Ý�Þ�¤ Å�
 ¤���Ý^¦¨¦¨ÈJËRÜ`É;¤;¦ � Î�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^ÌÒ¥ÊÂ/Ï Å ÈO�HÎ§Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4ÎÌ/.rÁ10 � Ï¯Ý Å ÆWÜ Å ¥ÊÂ³Ï Å ÈO�HÎ@Ì/.Ry 0¸ë�Á�¤[Î`È^Ær¥V¾°É�$��RÌH¤RÐT¤RÌ{Æ¨¦x¦WÜgÐ�Â�Î`É;¦@�E¼/6�806:;��oÍ�ÎDÎ¡8
êA¤;¦WÆoÂ�ÆWÜgÎgÜ`¦¨ÉÃÏ-È^Â Å Ë;¤RÆWÆ¨¤ÉRÆWÂH¥�¤�ë
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��° zQ���(¶��D���)�Aþ!¶Pü
úJ�pcR��d���k��,â�ãAã�d � � } �(úYû¨üYýqþ!ø�� � üW».ù?ú�útùFù þ��}¶)���Kù��
�(¶·üäúH�tùN��� ù ���¿ù����F° ø _�aºb �Kü&�
�B�tú¿���_o¶���üAþ��¿ü&�Kù��tù@���¿üäþ¿üäú¢�5�pcR��d���k��,â�ãAã�d � � }
� yOä£å¸äz�Hæ �J�#y_æ6�Ó3n��ç#�q31� 3 Á�Â*Ã�ÄÁ#ÝJ�HÞ�Â Å ¤�êÊëgñ - ï�Þ{Ý4ÂHËS!H¤,òxÏ Å É;¦¨¤RÌ¡Æ¨¤TÎ¿¾°É;Ë�Ý Å Æ Â Á Â�Ã�Ä ×�.�Á Â*Ã�Ä�Ò0Ó GlÔ kíÁ Â�ÃAÄ «lÕ _ k 0r¤RÌè�(È^ÌHËRÆWÜ`È^Ì?¥�¤ÄÎ¿¾¬Ý4Ì�Þ�Î`¤?�ÉRÌ�ÜgÆ�!¯Ý4Î-¥�¤MÎ�Ý[Þ�¤ Å�
 ¤��{Ï�È^Â Å ¥ÊÜ-.-É Å ¤RÌ¡Æ¨¤;¦"$�Ý4Î`¤RÂ Å ¦ ¥�¤MÎ¿¾°¤ ÅWÅ ¤RÂ ÅEÂ QHë�Á�È Å ¦��¡ÂH¤MÎ¿¾¬Ý4Ì�Þ�Î`¤n?�ÉRÌ�ÜgÆ�!¯Ý4Î-¤;¦WÆ+¦WÂ Å ¤;¦¨ÆWÜgÐTÉï Â Q ± Ð:ò��¯Î�ÝÇÏ Å ÈO�(È^ÌH¥�¤RÂ Å ¥ÊÂ´Ð�ÝA�ÊÜgÐÃÂ�Ð Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ¨¤�Î¿¾°¤;¦WÆxÝ4ÂH¦¨¦WÜ�ï Â Á Â�ÃAÄ ± Ð:ò¸ë-ÁÉ¾°¤�.-¤RÆr¤;¦WÆr¥V¾¬Ý4Â�Æ�Ý4Ì{ÆÏ�ÎgÂH¦LÜgÐÄÏ�È Å Æ�Ý4Ì¡Æn�¡ÂH¤rÎ¿¾¬Ý4Ì�Þ�Î`¤1?�ÉRÌ�ÜgÆ�!¯Ý4Î#ÜgÌ�ÜgÆWÜ�Ý4Î#¥�¤rÎ�ÝÄÞ�¤ Å�
 ¤�ïRQT¦¨ÜgÐÃÂ�Î`É,ò�¤;¦WÆLÞ Å Ý4ÌH¥ªë

# È^Â Å Ë;È^ÐÄÏ Å ¤RÌH¥ Å ¤�Ë;¤RÆWÆ¨¤�¥�ÉRÏ-¤RÌH¥HÝ4ÌHË;¤��§È^Ì Ï Å É;¦¨¤RÌ{Æ¨¤1Ü`ËRÜrÂ�ÌH¤�Ý4Ï�Ï Å È¡ËS!H¤nÝ4Ì¯Ý4Î�B¡ÆWÜ��¡ÂH¤1¥ÊÂ Ë�Ý4Î`ËRÂ�Î[¥�¤Î¿¾°¤ ÅWÅ ¤RÂ Å ��¤RÌAÌHÉRÞ�ÎgÜgÞ�¤�Ý4Ì{Æ�Î�Ý Å È^Æ¨È^ÌH¥ÊÜgÆ¨É�¥�¤[Î�Ý�È ¤ ÅWÅ ¤�ë¡' ¤RÆWÆ¨¤,!�BJÏ�È^Æ�!D�;¦¨¤ÃÏ�¤ Å ÐT¤RÆ�¥�¤ Å ¤RÎgÜ`¤ Å Î`¤[Þ Å Ý4ÐÄÐ�Ý4Þ�¤¡ÁÜgÌ¡Æ¨ÉRÞ Å ÉÇÎ`¤�Î`È^Ì�Þ´¥�¤�Î�ÝNÆ Å Ý
�W¤;ËRÆ¨È^Ü Å ¤P¥�¤TÎ�ÝNÞ�¤ Å�
 ¤ÇÝ4Â\Þ Å Ý4ÐÄÐ�Ý4Þ�¤�Á ­ ÜgÌ¡Æ¨ÉRÞ Å ÉX$�¤ Å ÆWÜ`Ë�Ý4Î`¤RÐT¤RÌ¡Æ ¡&Á × B4éê^ë�ì�íïq¦¨¤;ËRÆWÜ`È^Ì�êÊë � ëgñ��¯É��¡Â¯Ý4ÆWÜ`È^Ì�êÊë¬ì , ò¸ëPZoÌ�Ï�¤RÂ�Æ�¥HÝ4ÌH¦oË;¤;¦oË;È^ÌH¥ÊÜgÆWÜ`È^ÌH¦�¤��ÊÏ Å ÜgÐT¤ Å Î¿¾°¤ ÅWÅ ¤RÂ Å2Â Á�Â*Ã�Ä�¤RÌu�qÈ^ÌHËRÆWÜ`È^Ì¥�¤ Â Q ¡
Â Á�Â*Ã�Ä`×ëÁ�Â*Ã�Ä «RÕ _ k m ª�«�¬ Q

ª�«�¬ .	Q Î Â QJ0 kÎÏ p ï(êÊë¬ê ¸ ò
' ¤RÆWÆ¨¤T�qÈ Å Ð�Â�Î`¤�Ý4Ì¯Ý4Î�BJÆWÜ��¡ÂH¤o¤;¦WÆ ¦WÂ�Ï-¤ Å Ï�È�¦¨É;¤oÝ4Â�� Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦�¥�¤MÎ�Ý[¦¨ÜgÐÃÂ�Î�Ý4ÆWÜ`È^ÌN¦WÂ Å Î�Ý1�HÞ�Â Å ¤�êÊëgñ - ï�Þ{Ý4ÂHË�!H¤,ò¸ëÁ#ÝG$^Ý4Î`¤RÂ Å ¥�¤«Á�Â*Ã�Ä «RÕ _ k ¤;¦WÆ§Ï Å Ü`¦¨¤xÉRÞ{Ý4Î`¤ � Î�Ý�Ï Å ÈO�(È^ÌH¥�¤RÂ Å ÐTÈCB�¤RÌ�ÌH¤Ã¥ÊÂAÐ�ÝA�ÊÜgÐÃÂ�Ð�Ï�È^Â Å Î`¤rÎ`È^ÆL¥V¾°É�$��RÌH¤�&ÐT¤RÌ¡Æ¨¦ ¦¨ÜgÐÃÂ�Î`É;¦��J¦¨È^ÜgÆ�Ø ì ã{Ü7ÝPÞ
ß à Ñ¡ë{ÁÉ¾°É��¡Â¯Ý4ÆWÜ`È^ÌPêÊë¬ê ¸ Å ¤RÏ Å ÈJ¥ÊÂ�ÜgÆ ¥�¤LÐ�Ý4Ì�Ü�� Å ¤o¦�Ý4ÆWÜ`¦��(Ý4Ü`¦�Ý4Ì¡Æ¨¤MÎ`¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦ ¥�¤Î�ÝÄ¦¨ÜgÐÃÂ�Î�Ý4ÆWÜ`È^Ì�ëÁ#Ý��HÞ�Â Å ¤ÃêÊëgñ - ïq¥ Å È^ÜgÆ¨¤,ò Ï Å É;¦�¤RÌ{Æ¨¤[Î�Ý�ÐTÈCB�¤RÌ�ÌH¤Ã¤RÆ§Î�ÝÄ¥ÊÜ`¦¨Ï�¤ Å ¦WÜ`È^ÌA¥�¤rÎ¿¾°¤ ÅWÅ ¤RÂ Å2Â Á�Â�ÃAÄÄ¤RÌJ�qÈ^ÌHËRÆWÜ`È^Ì�¥�¤
Â Q¯ë�# È^Â Å Â�ÌTÍHÂ���Þ�ÉRÌHÉ Å É§Ü`¦�È^Æ Å È^Ï�¤��^Â�ÌH¤M¤ ÅWÅ ¤RÂ Å Â Q¡×fÏ®¥�¦WÂ Å Î¿¾¬Ý4Ì�Þ�Î`¤E?�ÉRÌ�ÜgÆ�!¯Ý4Î�¦¨¤�Æ Å Ý^¥ÊÂ�ÜgÆ�Ï¯Ý Å Â�ÌH¤§¤ ÅWÅ ¤RÂ ÅÐTÈCB�¤RÌ�ÌH¤�¦WÂ Å Î�Ý�Ï Å ÈO�(È^ÌH¥�¤RÂ Å ¥ÊÂNÐ�ÝA�ÊÜgÐÃÂ�Ðl¥�¤¡ÚEÐ]Ü7ÝPÞ
ß à Ñ�ë
O;����î{£zyY�H5���æ6�¦ï yOäDð�5%5lä��#£��z�}�Hæ���� �H5DÌ\.rÁ�0ÁÉ¾ ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤�¥ÊÂNÏ Å ÈO�HÎ#Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î ¤RÌNÞ Å Ý4ÐÄÐ�Ý4Þ�¤[Ì/.rÁ10�¤;¦¨Æ Å ¤RÎgÜ`É;¤ � Î¿¾°ÉRÌH¤ Å Þ�Ü`¤[¥�ÉRÏ-È�¦¨É;¤rÏ¯Ý Å Â�ÌH¤xÞ�¤ Å�
 ¤¦¨È^ÂH¦��(È Å ÐT¤LË�Ý4Î`È Å ÜgÐTÉRÆ Å Ü��¡ÂH¤dïq¦�¤;ËRÆWÜ`È^ÌPêÊë¬êÊëgñ��JÉ��{Â¯Ý4ÆWÜ`È^ÌPêÊëgñCYKò¸ë¡Áî¾°ÉRÌH¤ Å Þ�Ü`¤oÐ�Ý4ÌD�¡Â¯Ý4Ì{Æ¨¤rÉRÆ�Ý4Ì¡Æ+ÜgÌH¥�ÉRÏ-¤RÌH¥HÝ4Ì{Æ¨¤¥�¤ÄÎ�ÝNÆ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤Ç¥�¤²Î�ÝPÞ�¤ Å�
 ¤��#¤RÎgÎ`¤ÄÌ&¾¬ÝPÏ¯Ý^¦[¥V¾ ÜgÐÄÏ¯Ý^ËRÆ�¦WÂ Å Î�ÝPÏ Å É;¦¨¤RÌ¡Æ¨¤�ÉRÆWÂH¥�¤���¤RÆ[Î¿¾ ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤�¥ÊÂnÏ Å ÈO�HÎÌ/.rÁ10M¤;¦WÆM¥ÊÜ Å ¤;ËRÆ¨¤RÐT¤RÌ{Æ Å ¤RÎgÜ`É;¤ � Î¿¾°ÉRÌH¤ Å Þ�Ü`¤�ë
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ú��,ù���� �Aú�	&�Pù)���?úY¶Àþ
Z����;�tù2� �$	äù �
�Kù?���(¶��E�
�)�Aþ!¶Pü
úG�pcR��d���k��@â�ãAã�d � �Á#ÝL�HÞ�Â Å ¤²êÊëgñCY²Ï Å É;¦¨¤RÌ¡Æ¨¤�Î¿¾°¤ ÅWÅ ¤RÂ ÅoÅ ¤RÎ�Ý4ÆWÜ�$�¤�¤RÌ�ÉRÌH¤ Å Þ�Ü`¤�ÜgÌH¥ÊÂ�ÜgÆ¨¤ÃÏ¯Ý Å Â�ÌH¤Ã¤ ÅWÅ ¤RÂ Å1Â QÇ¦WÂ Å Î¿¾°¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^Ì¥�¤´Î¿¾¬Ý4Ì�Þ�Î`¤�?�ÉRÌ�ÜgÆ�!¯Ý4Îx¥�¤�Î�Ý?Þ�¤ Å�
 ¤�ëEÇoÌH¤´¤ ÅWÅ ¤RÂ Å ¦¨Â Å Î¿¾ ÜgÌHËRÎgÜgÌ¯Ý4Ü`¦¨È^Ì
¥�¤�Î¿¾°È Å ¥ Å ¤�¥�¤��{ÂH¤RÎ��¡ÂH¤;¦P¥�¤RÞ Å É;¦PÌ&¾¬Ý

�¡ÂH¤NÏ-¤RÂÑ¥V¾ ÜgÌÊÍHÂH¤RÌHË;¤�¦WÂ Å Î�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^ÌÓ¥�¤NÎ¿¾°ÉRÌH¤ Å Þ�Ü`¤�ë+ÁÉ¾°¤ ÅWÅ ¤RÂ Å ¥�¤PÆ Å Ý
�W¤;ËRÆ¨È^Ü Å ¤³¤;¦¨ÆL�(Ý4Ü 
 Î`¤³Ý4Â�Æ¨È^Â Å¥ÊÂ/Ð�ÝA�ÊÜgÐÃÂ�Ð ¥�¤Ç¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ���Ï¯Ý Å ÆWÜ`¤�¥�¤ÇÎ�Ý³Þ�¤ Å�
 ¤m�{Â�Ü�Ë;È^Ì{Æ Å Ü 
 ÂH¤PÎ`¤ÇÏ�ÎgÂH¦ � Î¿¾ ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤N¥ÊÂÚÏ Å ÈO�HÎÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î!ëQ¼LÂH¦�¦WÜ0�JÎ¿¾°¤ ÅWÅ ¤RÂ ÅLÅ ¤RÎ�Ý4ÆWÜ�$�¤ Å ¤;¦WÆ¨¤[ÜgÌ��qÉ Å Ü`¤RÂ Å ¤ � Ð�Ý�Ï�­ Ï-È^Â ÅTÂ QGaåÚ.¥^ë
���lÈ��j� ÉÇ�#"+ÖYØ%×6)%Ù¯"%ÛÊÙzÖ�*TÊ�)%"%Ù\Ù¯����Ù¯)%�´Ö^)����SÊ`,ª�('�&('�)%*%Ù?*%)��8,¡ �&^�Ñ)"�

ZoÌÑÉRÆWÂH¥ÊÜ`¤ � Ï Å É;¦¨¤RÌ¡Æ�Î¿¾ ÜgÐÄÏ¯Ý^ËRÆ�¦WÂ Å Î�Ý1¥�ÉRÆ¨¤ Å ÐÄÜgÌ¯Ý4ÆWÜ`È^Ì8¥�¤AI ¤RÆ�Á�Â�ÃAÄn¥V¾ Â�ÌH¤A¤ ÅWÅ ¤RÂ ÅmÂ ¤�Â�ÃAÄ1¦¨Â ÅÎ¿¾°¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^ÌN¥�¤LÎ¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤o¥ÊÂÇÐ�ÝA�JÜgÐ�Â�Ð ¥�¤o¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�ë�Á�¤MÎ`È^Æ ¥V¾°É�$��RÌH¤RÐT¤RÌ{Æ¨¦T�E¼�6�806:;��oÍKÎDÎ%8
êT¤;¦¨ÆÂ�ÆWÜgÎgÜ`¦¨É[Ï�È^Â Å Ë;¤RÆWÆ¨¤ÃÉRÆWÂH¥�¤�ë
� yOä£å¸äz�Hæ �J�#y_æ6�Ó3n��ç#�q31� 3 Á�Â*Ã�ÄÁ#ÝÄ�HÞ�Â Å ¤�êÊëgñ R Ï Å É;¦¨¤RÌ¡Æ¨¤³Î¿¾°¤ ÅWÅ ¤RÂ ÅJÂ Á�Â�ÃAÄ?¤RÌ¯�(È^ÌHËRÆWÜ`È^Ì ¥�¤ Â ¤�Â*Ã�Ä�ë º ÜoÎ¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂÓÐ�ÝA�JÜgÐ�Â�Ð ¤;¦¨Æ¦¨È^ÂH¦�&�¤;¦WÆWÜgÐTÉ;¤<ï Â ¤�Â*Ã�Ä=afÐ:ò��ªÎ`¤;¦1$�Ý4Î`¤RÂ Å ¦ Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ¨¤;¦�¥�¤dÁ�Â�Ã�Ä�¦¨È^Ì{Æ[¦WÂ Å ¤;¦¨ÆWÜgÐTÉ;¤;¦�ë&¼ Î¿¾ ÜgÌ�$�¤ Å ¦¨¤��#Â�ÌH¤¦WÂ Å ¤;¦¨ÆWÜgÐ�Ý4ÆWÜ`È^ÌA¥�¤F¤ Â�Ã�Ä ÜgÐÄÏ�ÎgÜ��{ÂH¤�Â�ÌH¤r¦¨È^ÂH¦/&�¤;¦¨ÆWÜgÐ�Ý4ÆWÜ`È^ÌP¥�¤�Î�ÝÃÏ Å ÈO�qÈ^ÌH¥�¤RÂ Å ¥ÊÂPÐ�ÝA�ÊÜgÐÃÂ�ÐAëWÇoÌ�¥�É;Ë�Ý4Î�Ý4Þ�¤
Â ¤�Â�Ã�Äp× kNÐ�Ý·ÛNc(ß ¦WÂ Å Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂ/Ð�ÝA�ÊÜgÐÃÂ�Ð ¥�¤�¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�¦¨¤ÇÆ Å Ý^¥ÊÂ�ÜgÆ�Ï¯Ý Å Â�ÌH¤P¤ ÅWÅ ¤RÂ Å ¥�¤Î¿¾°È Å ¥ Å ¤�¥�¤CÛEÐ]Ü7ÝPÞ
ß à ÑÃ¦WÂ Å Á�Â*Ã�ÄHëÁ#Ý§�!Ý4Ü 
 Î`¤�¥ÊÜ`¦WÏ-¤ Å ¦WÜ`È^Ì/¥�¤TÎ¿¾°¤ ÅWÅ ¤RÂ Å Ý4Â�Æ¨È^Â Å ¥�¤�Î�ÝAÐTÈCB�¤RÌ�ÌH¤�ï5�HÞ�Â Å ¤PêÊëgñ R òÃ¦WÂ�Þ�Þ�� Å ¤X�¡ÂH¤TÎ¿¾°¤�.ª¤RÆ�¥V¾ Â�ÌH¤¤ ÅWÅ ¤RÂ Å ¤RÌNÝ4ÎgÆWÜgÆWÂH¥�¤x¤;¦WÆ Å ¤RÎ�Ý4ÆWÜ�$�¤RÐT¤RÌ{ÆMÜgÌH¥�ÉRÏ-¤RÌH¥HÝ4Ì{ÆL¥�¤2QHë�ZoÌPÏ�¤RÂ�Æ Å ¤RÆ Å È^Â7$�¤ Å Ë;¤rË;È^ÐÄÏ�È Å Æ¨¤RÐT¤RÌ¡ÆL¥�¤�Ð�ÝA&Ì�Ü�� Å ¤LÝ4Ì¯Ý4Î�BJÆWÜ��¡ÂH¤��{¤RÌT¦WÂ�Ï�Ï-È�¦�Ý4Ì{Æ%Î¿¾¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤MÏ�Î�Ý4Æ¨¤M¤RÆ�Ü`¦�È^Æ�!H¤ Å ÐT¤�ë{Á�¤§Ï Å ÈO�HÎz¥�¤§¥�¤RÌH¦WÜgÆ¨ÉMË;È ÅWÅ ¤;¦WÏ-È^ÌH¥HÝ4Ì{Æ¤;¦WÆo¤��JÏ-È^ÌH¤RÌ{ÆWÜ`¤RÎgÎ`¤RÐT¤RÌ¡Æ�¥�É;Ë Å È^Ü`¦¨¦�Ý4Ì{ÆoÝ�$�¤;Ë[Î¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤~¡

â .R¤�Â�ÃAÄ¡03× â ÒPò�ó�ô m k ÜJu
õFö ¤+÷�Ã�ø p ï(êÊë¬êÊñ,ò

È^s â Ò ¤;¦WÆ Î�Ý�¥�¤RÌH¦WÜgÆ¨É�Ý4ÂPÌ�Ü�$�¤�Ý4ÂN¥�¤�Î�Ý�ÐT¤ Å �Êu ×�ÚKØ(Ý ì ãKãÄ¤;¦¨Æ+Î�Ý�Ð�Ý^¦¨¦¨¤oÐTÈ^Î�Ý4Ü Å ¤r¥�¤�Î0ù¬Ý4Ü Å �3õ Î�Ý�Ë;È^ÌH¦WÆ�Ý4Ì{Æ¨¤¥�¤;¦ÇÞ{ÝO?AÏ¯Ý Å �!Ý4ÜgÆÇ¤RÆ+ö × ÚKØKØ4ú Î�ÝnÆ¨¤RÐÄÏ�É Å Ý4ÆWÂ Å ¤�ë Á)ù¬Ý4ÎgÆWÜgÆWÂH¥�¤´Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤³¥�¤³¥�É;Ë Å È^Ü`¦�¦�Ý4ÌHË;¤³¥�¤³Î�Ý¥�¤RÌH¦WÜgÆ¨É Ñ Ò ×¿û7üýÿþ ¤;¦WÆo¥�¤¡Ø(Ý�«�c(ßnëPZoÌ Å Ý4Ï�Ï�¤RÎgÎ`¤��{ÂH¤xÎ�ÝÄÏ Å ÈO�qÈ^ÌH¥�¤RÂ Å ¥ÊÂ³Ð�ÝA�ÊÜgÐÃÂ�Ð��G÷*Ã�ø�¤;¦¨ÆMÎ0ù ÜgÌ{Æ¨ÉRÞ Å Ý4Î`¤¥ÊÂÓÏ Å ÈO�HÎL¥�¤³¥�¤RÌH¦WÜgÆ¨É³¥�¤RÏ�Â�Ü`¦�Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂÑÐ�ÝA�JÜgÐ�Â�Ð �ºÂH¦��¡Â�ù¬Ý4ÂÑ¦¨È^ÐÄÐT¤RÆÇ¥�¤AÎ0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤��+Ë�Ý4Î`ËRÂ�Î`É;¤
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óFôrõ*ö êÊëgñ Rá÷ �W���¿ù��
�n° ø _�aWb v ��ø _zaWb�Ú	ÛlÜ�ÝHÞ ø _�aWb ß�à µDá � ¶Pú����4¶Àþ¿ù����U���tú�ù1ù����¿ù��
�������N��� �U�Àþ!¶Pþ
���tù[���Ý���Y_Y¶��D��� �tù�
��l
ù��Pü&���Kù ��ù?ú.þ��,ù[� �H	äù �
�Kù ��� � ��üW».ù ú�ú�ù1ù þ��)� �Y¶����Kù �
�(¶Püäú¬�,ùI° ø _�aWb ��üäúiþ+�¿ù��
�
� ��ù?ú.þ
�?ù��'ù?ú�û¢üäú�ý þ!¶Pü
úF�tù�° ® _�aWb���(¶��E���)��þ!¶·üäú+��c	��d��Uk��,â�ãOã
d � �
¦¨¤RÎ`È^ÌPÎ�Ý�Æ Å Ý
�W¤;ËRÆ¨È^Ü Å ¤x¥�¤LÎ�Ý�Þ�¤ Å�
 ¤dï(Ý4Ì�Þ�Î`¤F?�ÉRÌ�ÜgÆ�!¯Ý4Î�Q$ò¸ë é ù¬Ý4Ï Å �;¦�Î0ù°É��{Â¯Ý4ÆWÜ`È^ÌAêÊë¬ì , ¤RÆ�Ï¯Ý Å Ë;¤2�{ÂH¤�Î`¤oÏ Å ÈO�HÎ�¥�¤¥�¤RÌH¦WÜgÆ¨ÉÃ¤;¦WÆM¤��JÏ-È^ÌH¤RÌ{ÆWÜ`¤RÎ0�zÈ^ÌAÏ-¤RÂ�ÆMÉ;Ë Å Ü Å ¤ ¡

�G÷�Ã�ø ª ª�«�¬ Q¡× ï�ð� _�aWb â . Ñ 0 ÔOÑ × Ñ Ò â .R¤+÷�Ã�ø{0 ï(êÊë¬ê�ì¤ò
� ÂAÏ Å ¤RÐÄÜ`¤ Å È Å ¥ Å ¤���Â�ÌH¤Ã¤ ÅWÅ ¤RÂ Å ¤RÌ�Ý4ÎgÆWÜgÆWÂH¥�¤ Â ¤ ÷�Ã�ø ¦¨¤ Å ÉRÏ-¤ Å ËRÂ�Æ¨¤Ã¦¨Â Å � ÷�Ã�ø ¦�¤RÎ`È^ÌAÎ�Ý��qÈ Å Ð�Â�Î`¤ ¡

Â �G÷�Ã�ø`ð k â .R¤G÷*Ã�ø «RÕ _ k 0 Â ¤G÷�ÃSø
ª�«�¬ Q ï(êÊë¬ê�ê¤ò¤RÆL¦�¤RÎ`È^ÌNÎ0ù°É��{Â¯Ý4ÆWÜ`È^Ì1êÊë¬ê�ì��HÈ^ÌNÏ�¤RÂ�ÆoÉ;Ë Å Ü Å ¤ ¡

Â �G÷*Ã�ø`ð k � ÷�Ã�ø «RÕ _ kÑ Ò Â ¤G÷�ÃSø ï(êÊë¬ê È ò
� ÜgÌH¦WÜ0��Ï-È^Â Å Â�ÌH¤ÃÝ4ÆWÐTÈ�¦WÏ7!D� Å ¤[Ï�Î�Ý4Æ¨¤Ã¤RÆ§Ü`¦¨È^Æ�!H¤ Å ÐT¤��¯Â�ÌH¤[¤ ÅWÅ ¤RÂ ÅFÂ ¤ ÷�Ã�ø ¦WÂ Å Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂAÐ�ÝA�ÊÜgÐÃÂ�Ð�¦�¤Å ÉRÏ-¤ Å ËRÂ�Æ¨¤�ÎgÜgÌHÉ�Ý4Ü Å ¤RÐT¤RÌ{ÆÄ¦WÂ Å �G÷�Ã�ø�ÜgÌH¥�ÉRÏ�¤RÌH¥HÝ4ÐÄÐT¤RÌ¡ÆT¥�¤TÎ0ù ÜgÌHËRÎgÜgÌ¯Ý4Ü`¦¨È^Ìß¥�¤ÇÎ�ÝNÞ�¤ Å�
 ¤�ë é Ý4ÌH¦�Î0ù°É��{Â¯Ý4ÆWÜ`È^ÌêÊë¬ê È �¡¦WÜHÎ0ù°È^Ì+�7��¤MÎ�Ý1$^Ý4Î`¤RÂ Å ¥�¤��G÷�ÃSø «lÕ _ k � Î�ÝrÏ Å ÈO�qÈ^ÌH¥�¤RÂ Å ÐTÈ�B�¤RÌ�ÌH¤�¥ÊÂ�Ð�ÝA�ÊÜgÐÃÂ�Ð ¥ÊÂTÎ`È^Æ ¥qù°É�$��RÌH¤RÐT¤RÌ{Æ¨¦¦WÜgÐ�Â�Î`É;¦1ïq¦�È^ÜgÆ�Ø ì ã{Ü7ÝPÞ
ß à Ñ�ò���Î`¤E�(Ý^ËRÆ¨¤RÂ Å ¥�¤§Ï Å È^Ï�È Å ÆWÜ`È^Ì�Ì¯Ý4ÎgÜgÆ¨É B _zaWb «RÕ _ k© C ¤;¦¨Æ%¥qù°¤RÌ�$JÜ Å È^Ì�Ï.Ð:âvÜTÝPÞäß à Ñ¤Ý�c(ß à ¦}ë
' ¤RÆWÆ¨¤F�(È Å ÐÃÂ�Î�Ý4ÆWÜ`È^Ì�Ý4Ì¯Ý4Î�BJÆWÜ��¡ÂH¤x¤;¦WÆ§¦WÂ�Ï�¤ Å Ï-È�¦¨É;¤xÝ4Â��ÇÏ-È^ÜgÌ{Æ¨¦§¥�¤�Î�Ý��HÞ�Â Å ¤[êÊëgñ R �Ê¤RÆ Å ¤RÏ Å È¡¥ÊÂ�ÜgÆo¥�¤oÐ�Ý4Ì�Ü�� Å ¤¦�Ý4ÆWÜ`¦��(Ý4Ü`¦�Ý4Ì¡Æ¨¤xÎ`¤[Ë;È^ÐÄÏ-È Å Æ¨¤RÐT¤RÌ{ÆoÐTÈ�B�¤RÌ�¥�¤ Â �G÷�ÃSøT¤RÌ§�qÈ^ÌHËRÆWÜ`È^Ì³¥�¤[Î0ù°¤ ÅWÅ ¤RÂ Å ¦WÂ Å Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤�ë
O;����î{£zyY�H5���æ6�¦ï yOäDð�5%5lä��#£��z�}�Hæ���� �H5DÌ\.���0
ZoÌ Å Ý4Ï�Ï-¤RÎgÎ`¤G�¡ÂH¤²Î0ù°ÉRÌH¤ Å Þ�Ü`¤TI K¿Ã c ¥�ÉRÏ-È�¦¨É;¤²Ï¯Ý Å Î`¤;¦xÞ�¤ Å�
 ¤;¦[¦¨È^ÂH¦F�(È Å ÐT¤ÄË�Ý4Î`È Å ÜgÐTÉRÆ Å Ü��{ÂH¤Ç¤;¦WÆ[¥ÊÜ Å ¤;ËRÆ¨¤RÐT¤RÌ{ÆÅ ¤RÎgÜ`É;¤ � Î0ù°ÉRÌH¤ Å Þ�Ü`¤L¥ÊÂ Å Ý�B�È^Ì�Ë;È�¦WÐÄÜ��¡ÂH¤�ë�Á)ù°ÉRÌH¤ Å Þ�Ü`¤L¥�ÉRÏ-È�¦¨É;¤M¤;¦¨Æ Å ¤RÎgÜ`É;¤ � Î0ù ÜgÌ{Æ¨ÉRÞ Å Ý4Î`¤o¥ÊÂTÏ Å ÈO�HÎHÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4ÎÌ/.��10§Ï¯Ý Å Î0ù°É��{Â¯Ý4ÆWÜ`È^Ì ¡ I K¿Ã c ×�� î	� ï³ðÒ Ì/.��10 Ô �
� î	� ÉRÆ�Ý4Ì{Æ%Î`¤�Æ�Ý4Â���ÐTÈCB�¤RÌ�¥qù Ü`È^Ì�Ü`¦�Ý4ÆWÜ`È^Ì��{Ë;È^ÌH¦¨Ü`¥�É Å É§Ë;È^ÌH¦WÆ�Ý4Ì{Æ�Æ¨È^Â�Æ Ý4ÂÄÎ`È^Ì�Þ[¥ÊÂT¥�É�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�ë{Á)ù°ÉRÌH¤ Å Þ�Ü`¤¤;¦WÆoÐ�Ý
�ºÈ Å ÜgÆ�Ý4Ü Å ¤RÐT¤RÌ¡Æ[¥�ÉRÏ�È�¦�É;¤�Ý4Â�Æ¨È^Â Å ¥ÊÂ³Ð�ÝA�ÊÜgÐÃÂ�Ð ¥�¤Ã¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ��-Î � È^s�Î`¤ÃÆ¨¤ Å ÐT¤ºÌ/.��10L¤;¦WÆoÎ`¤
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���
����� �?ú�ù �
	�¶Pù@�¿ù?ý?ü
ú
��þ��
�4¶Àþ¿ù2���U���)�D�N��þ
Z�ü®�tù��X� ¶Pú.þ
��	��`��þ!¶Pü
ú?���+���¿ü�T���^}¶Pú����4¶Àþ¿ù���Y���tú�ùaù����¿ù��
�W° ® _zaWb ���
����� ù���þ!¶����Aþ!¶Püäú[�tù@��� ���Àþ!¶Àþ
���,ùD�������Y_Y¶��D��� �tù�����l�ù��Pü&�
�Kù���ù?ú.þN���(¶��E�
�)�Aþ!¶Pü
úG�pcR��d���k��@â�ãAã�d � �

Ï�ÎgÂH¦�Þ Å Ý4ÌH¥ªëxÇ�ÌPÏ Å ¤RÐÄÜ�� Å ¤[Ý4Ï�Ï Å È��JÜgÐ�Ý4ÆWÜ`È^Ì��HÈ^Ì�Ï-¤RÂ�Æ�¦¨Â�Ï�Ï�È�¦¨¤ Å �¡ÂH¤oÆ¨È^Â�Æ¨¤�Î0ù°ÉRÌH¤ Å Þ�Ü`¤x¤;¦WÆ�¥�ÉRÏ-È�¦¨É;¤r¦WÂ Å Â�ÌH¤¥ÊÜ`¦WÆ�Ý4ÌHË;¤ Â yÓÝ4Â�Æ¨È^Â Å ¥ÊÂNÐ�ÝA�JÜgÐ�Â�Ð�¥�¤x¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ���¥�¤xÆ¨¤RÎgÎ`¤[¦¨È Å Æ¨¤1�¡ÂH¤H¡
ï ðÒ Ì/.��10 Ô ��
±Ì,÷*Ã�ø ª â .R¤G÷�ÃSø¡0Eª Â y ï(êÊë¬ê � ò

ZoÌ?Ë;È^ÐÄÏ Å ¤RÌH¥?¥7�;¦xÎ`È Å ¦xÏ-È^Â Å �{ÂHÈ^Ü�Â�ÌH¤Ä¤ ÅWÅ ¤RÂ Å ¦WÂ Å Î0ù°¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^ÌÚ¥�¤G¤+÷�Ã�øPÜgÐÄÏ�ÎgÜ��¡ÂH¤ÄÂ�ÌH¤T¤ ÅWÅ ¤RÂ Å ¦¨Â Å Î�ÝÅ ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^Ì\¥�¤²Î0ù°ÉRÌH¤ Å Þ�Ü`¤²Ï¯Ý Å Î0ù ÜgÌ{Æ¨ÉRÞ Å Ý4ÆWÜ`È^Ì\¥ÊÂ�Ï Å ÈO�HÎ!ë
�¡Ü�Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤T¤;¦WÆ[¦WÂ Å ¤;¦WÆWÜgÐTÉ;¤§ï Â ¤G÷�ÃSø ± Ð:ò��Î0ù°ÉRÌH¤ Å Þ�Ü`¤�¤;¦WÆM¦¨È^ÂH¦/&�¤;¦WÆWÜgÐTÉ;¤�ëÁ#Ý=�HÞ�Â Å ¤´êÊëgñ , Ï Å É;¦¨¤RÌ¡Æ¨¤³Î�ÝnÐTÈ�B�¤RÌ�ÌH¤´¤RÆ�Î�Ý�¥ÊÜ`¦WÏ-¤ Å ¦WÜ`È^Ì8¥�¤AÎ0ù°¤ ÅWÅ ¤RÂ Å�Å ¤RÎ�Ý4ÆWÜ�$�¤��@àà ¤RÌ �(È^ÌHËRÆWÜ`È^Ì ¥�¤
Â ¤+÷�Ã�øHë�Á�¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦xÝ�$�¤;Ë�Î`¤�Î`È^Æx¥qù°É�$��RÌH¤RÐT¤RÌ{Æ¨¦��E¼�6�806:;3�uÍKÎDÎ%8
ê�ë¡#6È^Â Å Â�ÌH¤²¤ ÅWÅ ¤RÂ Å ¤RÌ�Ý4ÎgÆWÜgÆWÂH¥�¤�¥qù Â�Ì�JÜgÎ`È^Ð+�RÆ Å ¤��HÎ0ù°¤ ÅWÅ ¤RÂ Å ¤RÌ�ÉRÌH¤ Å Þ�Ü`¤[¤;¦WÆM¥qù°¤RÌ�$JÜ Å È^ÌÍÏ.ÐX­Në

é ¤F�!Ý�É;È^Ì�¦¨ÜgÐÄÜgÎ�Ý4Ü Å ¤ � Î0ù°ÉRÆWÂH¥�¤[Ï Å É;Ë;É;¥�¤RÌ¡Æ¨¤�¦¨Â ÅnÂ �G÷�ÃSøD�HÈ^ÌAÏ-¤RÂ�Æ Å ¤RÆ Å È^Â7$�¤ Å Ý4Â³Ï Å ¤RÐÄÜ`¤ Å È Å ¥ Å ¤Ã¤RÆo¥�¤Ð�Ý4Ì�Ü�� Å ¤�Ý4Ì¯Ý4Î�B¡ÆWÜ��¡ÂH¤[Ë;¤xË;È^ÐÄÏ-È Å Æ¨¤RÐT¤RÌ{Æ�ë é ù¬Ý4Ï Å �;¦LÎ0ù°É��{Â¯Ý4ÆWÜ`È^Ì´êÊëgñ , �HÈ^ÌAÏ-¤RÂ�ÆMÉ;Ë Å Ü Å ¤ ¡
Â II 
 â .R¤G÷�ÃSø Î Â ¤G÷*Ã�ø{0â .0¤G÷�ÃSø�0 k Ï ï(êÊë¬ê - ò

Ç�Ì�¦WÂ�Ï�Ï�È�¦�Ý4Ì{ÆMÎ0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤ÃÜ`¦¨È^Æ�!H¤ Å ÐT¤��HÈ^Ì³¤RÌ�¥�É;¥ÊÂ�ÜgÆ�¡
Â II 
 ò�ó�ô m k Â ¤ ÷�Ã�øÑ Ò p kåÏ ï(êÊë¬ê�YKò

Ý�$�¤;Ë Ñ Ò ×ñØ(Ý�«�c(ßnëH' ¤RÆWÆ¨¤��qÈ Å Ð�Â�Î`¤�Ý4Ì¯Ý4Î�BJÆWÜ��{ÂH¤²¤;¦WÆx¦WÂ�Ï-¤ Å Ï�È�¦�É;¤²Ý4Â�� Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦[¥�¤�Î�Ý�¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^ÌÚ¦WÂ Å Î�Ý
�HÞ�Â Å ¤�êÊëgñ , ë � $�¤;Ë§Â�ÌH¤L¤ ÅWÅ ¤RÂ Å ¥�¤CÏ®©t­ Ï-È^Â Å"Â ¤+÷�Ã�ø¡× k¡Ï�c(ßÄ��¤RÎgÎ`¤ Å ¤RÏ Å ÈJ¥ÊÂ�ÜgÆ+¥�¤§Ð�Ý4Ì�Ü�� Å ¤�¦�Ý4ÆWÜ`¦/�!Ý4Ü`¦�Ý4Ì¡Æ¨¤Î`¤[Ë;È^ÐÄÏ-È Å Æ¨¤RÐT¤RÌ{Æ�¥�¤xÎ0ù°¤ ÅWÅ ¤RÂ Å ¤RÌ³ÉRÌH¤ Å Þ�Ü`¤�Ý�$�¤;Ë Â ¤G÷�ÃSøÊë
���lÈ��`� ÉÇ�#"+ÖYØ%×6)%Ù¯"%ÛÊÙzÖ�*%Ù\��,¦�8Ø¯ÛÊ�#"%"%,ª&�Ö^Ö4,-"+ÛÊÙß*%)»V%�{�ª� �r*�Ù/*�Ùz"%Ö^&('�Ø

ZoÌ1Ë;È^ÌH¦¨Ü`¥7� Å ¤ � Ï Å É;¦¨¤RÌ¡Æ@�{ÂH¤�Î�ÝÇÆ Å Ý
�W¤;ËRÆ¨È^Ü Å ¤Ä¥�¤�Î�ÝÇÞ�¤ Å�
 ¤ÄÝÇÉRÆ¨É�Ï¯Ý Å �!Ý4ÜgÆ¨¤RÐT¤RÌ{Æ Å ¤;Ë;È^ÌH¦¨Æ Å Â�ÜgÆ¨¤���¤RÆrÎ0ù°È^ÌÉRÆWÂH¥ÊÜ`¤�Î`¤;¦²Ë;È^ÌH¦¨É��¡ÂH¤RÌHË;¤;¦�¦¨Â Å Î�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^ÌÑ¥�¤ÇI ¤RÆ��G÷�ÃSø�¥qù Â�ÌH¤�ÐTÉ;Ë;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤P¥ÊÂ\Ï Å ÈO�HÎ§¥�¤
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Latitude  (deg)

Proton

∆Xmax :

moyenne    -8 g.cm-2

RMS          26 g.cm-2
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¥�¤RÌH¦WÜgÆ¨É ¥�¤+Î0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�ëYÁ#¤%Ï Å ÈO�HÎJÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î�¤RÌÃÞ Å Ý4ÐÄÐ�Ý4Þ�¤$Ì\.���0�¤;¦¨Æ Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ � Ï¯Ý Å ÆWÜ Å ¥ÊÂÃÏ Å ÈO�HÎÌ/.Ry 0LÏ¯Ý Å Î0ù ÜgÌ{Æ¨¤ Å ÐTÉ;¥ÊÜ�Ý4Ü Å ¤T¥ÊÂ´Ï Å ÈO�HÎ�¥�¤�¥�¤RÌH¦WÜgÆ¨É�¥�¤�Î0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤HÇ���&��¡Æ�Ý4ÌH¥HÝ Å ¥ªëK' ¤RÆWÆ¨¤�Ï Å ÈJË;É;¥ÊÂ Å ¤�¤;¦¨ÆÝ4Ï�Ï�ÎgÜ��¡ÂHÉ;¤�Ý4Â�Î`È^ÆÃ¥qù°É�$��RÌH¤RÐT¤RÌ¡Æ¨¦L�E¼�6�806:;3�@<uÎÊUSÎ�Ö{��Ï-È^Â Å Î`¤��{ÂH¤RÎ�Î`¤²Ï Å ÈO�HÎ�Ì/.Ry 0�¥�¤;¦ÃÉ�$��RÌH¤RÐT¤RÌ{Æ¨¦²ÝPÉRÆ¨É¦WÜgÐ�Â�Î`É�Ý�$�¤;ËxÂ�ÌAÏ Å ÈO�HÎ#¥�¤x¥�¤RÌH¦WÜgÆ¨ÉÃ¥ÊÜ-.-É Å ¤RÌ¡Æo¥qù Â�Ì³É�$��RÌH¤RÐT¤RÌ¡Æ � Î0ù¬Ý4Â�Æ Å ¤�ë
� yOä£å¸äz�Hæ �J�#y_æ6�Ó3n��ç#�q31� 3��G÷*Ã�øÁ#Ý,�HÞ�Â Å ¤[êÊë¬ì ¸ Å ¤RÏ Å É;¦¨¤RÌ¡Æ¨¤rÎ�Ý[ÐTÈCB�¤RÌ�ÌH¤[¤RÆ+Î�Ý�¥ÊÜ`¦WÏ-¤ Å ¦WÜ`È^ÌP¥�¤�Î0ù°¤ ÅWÅ ¤RÂ ÅTÂ �G÷�ÃSø�ÜgÌH¥ÊÂ�ÜgÆ¨¤�Ï¯Ý Å Î`¤;¦ $^Ý Å Ü�Ý4ÆWÜ`È^ÌH¦¥ÊÂ\Ï Å ÈO�HÎ§¥�¤�¥�¤RÌH¦WÜgÆ¨É�¥�¤�Î0ù¬Ý4ÆWÐTÈ�¦¨Ï7!D� Å ¤ÇÎ`È Å ¦²¥�¤ÇÎ�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^ÌÑ¥ÊÂÚÏ Å ÈO�HÎ�Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î$Ì/.��10¸ë�Á�¤;¦¤ ÅWÅ ¤RÂ Å ¦�¦¨È^Ì¡Æ%ÐTÈ�B�¤RÌ�ÌHÉ;¤;¦§¦¨Â Å Î�ÝxÎ`È^Ì�Þ�ÜgÆWÂH¥�¤�¤RÆ%Î`¤B�ºÈ^Â Å ¥�¤MÎ0ù¬Ý4Ì�ÌHÉ;¤��J¤RÆ ¦�È^Ì{Æ%Æ Å Ý^Ë;É;¤;¦ ¤RÌX�qÈ^ÌHËRÆWÜ`È^Ì�¥�¤MÎ�ÝxÎ�Ý4ÆWÜ-&ÆWÂH¥�¤�ë�Á#Ý�Ï Å ÈO�(È^ÌH¥�¤RÂ Å ¥ÊÂ�Ð�ÝA�ÊÜgÐÃÂ�Ð ¤;¦¨Æ Þ�ÉRÌHÉ Å Ý4Î`¤RÐT¤RÌ¡ÆL¦¨È^ÂH¦/&�¤;¦¨ÆWÜgÐTÉ;¤��J¤RÆ�Î0ù°¤ ÅWÅ ¤RÂ Å ÐTÈ�B�¤RÌ�ÌH¤x¤;¦¨Æ�Ë;È ÅWÅ ÉRÎ`É;¤
� Î�ÝÃÎ�Ý4ÆWÜgÆWÂH¥�¤�ë£' ¤RÆWÆ¨¤�¥�ÉRÏ-¤RÌH¥HÝ4ÌHË;¤x¦�ù°¤��ÊÏ�ÎgÜ��{ÂH¤oÏ¯Ý Å Î`¤;¦ $^Ý Å Ü�Ý4ÆWÜ`È^ÌH¦§¥ÊÂPÏ Å ÈO�HÎª¥�¤n�¡Â¯Ý4Ì{ÆWÜgÆ¨Éx¥�¤oÐ�Ý4ÆWÜ�� Å ¤[Ý�$�¤;ËÎ�Ý²Î�Ý4ÆWÜgÆWÂH¥�¤��¯Ï Å É;¦¨¤RÌ{Æ¨É;¤;¦o¤RÌA¦¨¤;ËRÆWÜ`È^Ì�ìÊë¬êÊë¬ìÊë¬ìYï5�HÞ�Â Å ¤ÃìÊëgñ ¸ ò¸ë
�¡ÜHÎ0ù°È^Ì�Ë;È^ÌH¦WÜ`¥7� Å ¤oÎ�Ýx¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì�¥�¤MÎ0ù°¤ ÅWÅ ¤RÂ Å ÜgÌ¡Æ¨ÉRÞ Å É;¤o¤RÌ�Î�Ý4ÆWÜgÆWÂH¥�¤��{Î`È^Ì�Þ�ÜgÆWÂH¥�¤o¤RÆ��ºÈ^Â Å ¥�¤§Î0ù¬Ý4Ì�ÌHÉ;¤��{¦�ÝÐTÈCB�¤RÌ�ÌH¤Ã¤RÆM¦�Ý��L¤��Ç¦¨È^Ì{Æ Å ¤;¦WÏ�¤;ËRÆWÜ�$�¤RÐT¤RÌ¡ÆL¥�¤Äk'Ø{Ü7ÝPÞ
ß à Ñx¤RÆ'ÚKã{Ü7ÝPÞ
ß à Ñ¡ë7ZoÌ Å Ý4Ï�Ï-¤RÎgÎ`¤@�¡ÂH¤rË;¤;¦E$^Ý4Î`¤RÂ Å ¦¦¨È^Ì¡Æ Ë�Ý4Î`ËRÂ�Î`É;¤;¦+Ï-È^Â Å Â�ÌTÍHÂ��TÜ`¦�È^Æ Å È^Ï�¤M¥�¤LÏ Å È^Æ¨È^ÌH¦��J¤RÆ+¥�¤;¦%Ë;È^ÌH¥ÊÜgÆWÜ`È^ÌH¦§Ý4ÆWÐTÈ�¦WÏ7!HÉ Å Ü��¡ÂH¤;¦�Ë;È ÅWÅ ¤;¦WÏ-È^ÌH¥HÝ4Ì{Æ �Â�ÌH¤ Å ÉRÏ¯Ý Å ÆWÜgÆWÜ`È^ÌAÂ�Ì�Ü-�(È Å ÐT¤r¤RÌNÎ`È^Ì�Þ�ÜgÆWÂH¥�¤x¤RÆ2�ºÈ^Â Å ¥�¤rÎ0ù¬Ý4Ì�ÌHÉ;¤���¤RÆ�Â�ÌH¤r¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì³¤RÌPÎ�Ý4ÆWÜgÆWÂH¥�¤rÏ�È^ÌH¥�É Å É;¤¦¨¤RÎ`È^Ì³Î0ù°È Å�
 ÜgÆ¨¤[¥�¤xÎ0ù������áïq¦WÜgÐÃÂ�Î�Ý4ÆWÜ`È^Ìè�E¼/6�806:;��,<�ÎÊUSÎ�Ö`ò¸ë
# È^Â Å ¤;¦¨ÆWÜgÐT¤ Å �¡ÂH¤RÎgÎ`¤;¦T¦¨È^Ì{Æ�Î`¤;¦�Ë;È^ÌH¦¨É��¡ÂH¤RÌHË;¤;¦�¥�¤;¦G$�Ý Å Ü�Ý4ÆWÜ`È^ÌH¦ÇÝ4ÆWÐTÈ�¦¨Ï7!HÉ Å Ü��{ÂH¤;¦�¦WÂ Å Î�Ý�¦¨ÉRÏ¯Ý Å Ý4ÆWÜ`È^ÌÏ Å È^Æ¨È^Ì�&	�(¤ Å �HÈ^ÌPÞ�ÉRÌD� Å ¤xÂ�ÌPÌHÈ^Â7$�¤�Ý4ÂAÎ`È^Æ§¥qù°É�$��RÌH¤RÐT¤RÌ{Æ¨¦��¯ÌHÈ^ÐÄÐTÉ �"Â&¼��,<�ÎÊUSÎ�Ö§ëJÁ#¤;¦§Ë;È^ÌH¥ÊÜgÆWÜ`È^ÌH¦L¥�¤r¦WÜgÐÃÂ�&Î�Ý4ÆWÜ`È^Ì´¦¨È^Ì{Æ§Ü`¥�¤RÌ¡ÆWÜ��{ÂH¤;¦ � Ë;¤RÎgÎ`¤;¦L¥�¤,�E¼�6�806:;Ó¿0<�ÎÊUSÎ7Ö{�ÊÐ�Ý4Ü`¦MÏ-È^Â Å ¥�¤;¦MÌHÈCB{Ý4Â��N¥�¤F�(¤ Å ëÁ�¤;¦r¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^ÌH¦[¥�¤;¦�Ï Å ÈO�qÈ^ÌH¥�¤RÂ Å ¦x¥ÊÂ1Ð�ÝA�ÊÜgÐÃÂ�Ð ¦WÜgÐ�Â�Î`É;¤²¤RÆ Å ¤;Ë;È^ÌH¦¨Æ Å Â�ÜgÆ¨¤Ä¦¨È^Ì{ÆrÆ Å Ý^Ë;É;¤;¦x¦WÂ Å Î�Ý_�7&Þ�Â Å ¤³êÊë¬ìÊñ��%¥HÝ4ÌH¦ÄÎ`¤NË�Ý^¦T¥ÊÂßÏ Å È^Æ¨È^ÌÒ¤RÆ�¥ÊÂ½�(¤ Å ë�ZoÌßÏ-¤RÂ�ÆTÈ 
 ¦¨¤ Å $�¤ Å �¡ÂH¤PÎ�Ý´ÐTÉ;Ë;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤³¥ÊÂßÏ Å ÈO�HÎ¥�¤P¥�¤RÌH¦WÜgÆ¨ÉPË;È^ÌH¥ÊÂ�ÜgÆ � Â�ÌßÉRÎ�Ý Å Þ�Ü`¦¨¦¨¤RÐT¤RÌ{ÆT¥�¤�Î�Ý´¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^ÌÑ¥ÊÂ!� ÷�ÃSø Å ¤;Ë;È^ÌH¦¨Æ Å Â�ÜgÆÄÏ¯Ý Å�Å Ý4Ï�Ï-È Å Æ � Î�Ý¦WÜgÐ�Â�Î�Ý4ÆWÜ`È^Ì�ëÊÁ)ù°ÉRÎ�Ý Å Þ�Ü`¦¨¦¨¤RÐT¤RÌ¡Æ�¥�¤;¦ ¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^ÌH¦ Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ¨¤;¦+ÌH¤MÐTÈJ¥ÊÜ-�¯¤LÏ¯Ý^¦ ¦WÜgÞ�Ì�Ü-�¯Ë�Ý4ÆWÜ�$�¤RÐT¤RÌ¡Æ Î0ù°É;Ë�Ý Å ÆÐTÈCB�¤RÌÓÏ Å È^Æ¨È^Ì�&	�(¤ Å ë £ É�Ý4Ì�ÐTÈ^ÜgÌH¦���Î`¤ Å ¤;Ë;È^Â7$ Å ¤RÐT¤RÌ¡Æ�¥�¤;¦Ç¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^ÌH¦Ç¤;¦¨ÆÇÝ4Â�Þ�ÐT¤RÌ{Æ¨É´¤RÆTÎ�Ý Å É;¦¨È^ÎgÂ�ÆWÜ`È^ÌÏ Å È^Æ¨È^Ì�&	�(¤ Å ¥ÊÜgÐÄÜgÌ{ÂHÉ;¤�ë#Á#Ý�¥�¤ Å Ì�Ü�� Å ¤TË;È^Î`È^Ì�ÌH¤Ä¥ÊÂ1Æ�Ý 
 Î`¤�Ý4ÂnÜgÌH¦¨É Å É � Î�Ý+�HÞ�Â Å ¤TêÊë¬ìÊñÄ¥�É��HÌ�ÜgÆxÂ�Ì1ÜgÌH¥ÊÜ`Ë�Ý4Æ¨¤RÂ Å¥�¤rË;¤RÆWÆ¨¤ Å É;¦¨È^ÎgÂ�ÆWÜ`È^Ì�ë£' ¤RÎgÂ�Ü-&�ËRÜª¤;¦WÆ Ë�Ý4Î`ËRÂ�Î`Ér¤RÌ Å Ý4Ï�Ï�È Å Æ�Ý4Ì¡Æ§Î�ÝÃ¥ÊÜ-.ªÉ Å ¤RÌHË;¤r¥�¤;¦ ÐTÈ�B�¤RÌ�ÌH¤;¦M¥�¤;¦�¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^ÌH¦¥ÊÂ�Ï Å È^Æ¨È^Ìn¤RÆ[¥ÊÂ=�(¤ Å@� Î�ÝP¦�È^ÐÄÐT¤Ä¥�¤²Î`¤RÂ Å �+¤"��ë�' ¤ Å Ý4Ï�Ï-È Å Æ1$^Ý4Â�Æ¡Ú(Ý�«:ÛA¥HÝ4ÌH¦rÎ`¤ÄË�Ý^¦x¥�¤;¦xÉ�$��RÌH¤RÐT¤RÌ{Æ¨¦
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¦WÜgÐ�Â�Î`É;¦�ëJ�iÎ�¤;¦WÆM¥ÊÜgÐÄÜgÌ{ÂHÉ�¥�¤�©EÐX­ Ï-È^Â Å Î`¤;¦MÉ�$��RÌH¤RÐT¤RÌ¡Æ¨¦ Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ¨¦}ë

ZoÌ?Ý§$¡Ân¤RÌÚ¦¨¤;ËRÆWÜ`È^ÌÚêÊë¬ìÊë¬êÊë¬ìJ�¡ÂH¤²Î�ÝJ�¡ÂH¤RÂH¤T¥�¤Ä¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^ÌÚ¥ÊÂK�G÷�Ã�øNÏ-¤RÂ�Æ,*RÆ Å ¤ÄÂ�ÆWÜgÎgÜ`¦�É;¤ÄÏ�È^Â Å ¤;¦�&ÆWÜgÐT¤ Å Î�Ý�¦¨¤;ËRÆWÜ`È^Ì\¤&Þ�Ë�Ý^Ë;¤�ÜgÌHÉRÎ�Ý^¦WÆWÜ��¡ÂH¤ÇÏ Å È^Æ¨È^Ì�&iÝ4Ü Å ë é Ý4ÌH¦�Î`¤�Ë�Ý^¦�¥ÊÂ\Ï Å È^Æ¨È^Ì��6Î�Ýu�¡ÂH¤RÂH¤�¥�¤Ç¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì¥ÊÂ"�G÷�ÃSø�Ò0Ó G5Ô ¥�É;Ë Å È4X`ÆrÐTÈ^ÜgÌH¦F�qÈ Å Æ¨¤RÐT¤RÌ¡Æ1�{ÂH¤²Ë;¤RÎgÎ`¤�¥�¤L�G÷*Ã�ø «RÕ _ k ï5�HÞ�Â Å ¤ÄêÊë¬ì ¸ ï�Þ{Ý4ÂHË�!H¤,ò_ò¸ë � ÂH¦¨¦WÜ0�zÎ�ÝÇÐTÉ�&Ë;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤�¥ÊÂ/Ï Å ÈO�HÎ�¥�¤P¥�¤RÌH¦WÜgÆ¨ÉÇ¦�¤�Æ Å Ý^¥ÊÂ�ÜgÆ²Ï¯Ý Å Â�ÌH¤�¦¨Â Å ¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^Ìß¥�¤�Î�Ý³Î`È^Ì�Þ�ÂH¤RÂ Å ¥qù ÜgÌ{Æ¨¤ Å Ý^ËRÆWÜ`È^ÌÏ Å È^Æ¨È^Ì�&iÝ4Ü Å �-¤RÆLÂ�ÌH¤�¦¨È^ÂH¦/&�¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^Ì1¥�¤[Î�Ý�¦¨¤;ËRÆWÜ`È^Ì�¤&Þ�Ë�Ý^Ë;¤�¥qù°¤RÌ�$JÜ Å È^ÌíÚEÐX­PëPZoÌ´¥�È^Ì�ÌH¤ÃÏ�ÎgÂH¦�¥�¤Ã¥�ÉRÆ�Ý4ÜgÎ`¦¦WÂ Å Ë;¤RÆM¤�.-¤RÆL¤RÌ � Ì�ÌH¤���¤CËrë
O;����î{£zyY�H5���æ6�¦ï yOäDð�5%5lä��#£��z�}�Hæ���� �H5DÌ\.���0é ù¬Ý4Ï Å �;¦�Î0ù°É��¡Â¯Ý4ÆWÜ`È^Ì³êÊë¬ê � ïq¦�¤;ËRÆWÜ`È^ÌNêÊë - ë¬ê¤ò��JÎ0ù ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤[¥ÊÂÇÏ Å ÈO�HÎªÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î�Ì/.��10+¥�ÉRÏ-¤RÌH¥NÝ4Â�Ï Å ¤RÐÄÜ`¤ ÅÈ Å ¥ Å ¤�¥�¤NÎ�Ý�¥�¤RÌH¦WÜgÆ¨ÉA¥�¤AÎ0ù¬Ý4Ü Å Ë;È^ÌH¦WÜ`¥�É Å É;¤�Ý4ÂÒÐ�ÝA�JÜgÐ�Â�Ð�¥�¤A¥�É�$�¤RÎ`È^Ï�Ï-¤RÐT¤RÌ{Æ�ë Á#Ý1Ð�Ý
�W¤RÂ Å ¤AÏ¯Ý Å ÆWÜ`¤A¥�¤;¦Þ�¤ Å�
 ¤;¦�Ý4ÆWÆ¨¤RÜgÞ�ÌH¤RÌ¡ÆrÎ`¤RÂ Å Ð�ÝA�ÊÜgÐÃÂ�Ð�¤RÌ�&�¥�¤ÄÉ � ¥�¤�Ï.Ð)c(ß ¥qù¬Ý4ÎgÆWÜgÆWÂH¥�¤��-¤RÆoÎ`¤;¦[$�Ý Å Ü�Ý4ÆWÜ`È^ÌH¦�¥�¤ÃÎ�ÝT¥�¤RÌH¦WÜgÆ¨É�¦¨È^Ì{ÆÜgÌ��(É Å Ü`¤RÂ Å ¤;¦ � Ût­l¥HÝ4ÌH¦xË;¤RÆWÆ¨¤²Þ{Ý4ÐÄÐT¤Ä¥qù¬Ý4ÎgÆWÜgÆWÂH¥�¤<ïq¦¨¤;ËRÆWÜ`È^Ì?ìÊë¬êÊë¬ìÊë¬ì��q�HÞ�Â Å ¤TìÊëgñ ¸ ò¸ë � ÂH¦¨¦¨Ü0�¯Î�Ý�ÐTÉ;Ë;È^Ì�Ì¯Ý4Ü`¦/&¦�Ý4ÌHË;¤x¥ÊÂPÏ Å ÈO�HÎ�¥�¤r¥�¤RÌH¦WÜgÆ¨Ér¥�¤rÎ0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤[Ý�Â�ÌN¤�.-¤RÆ�ÐTÈJ¥�É Å Éx¦WÂ Å Î0ù ÜgÌ{Æ¨ÉRÞ Å Ý4Î`¤[¥ÊÂPÏ Å ÈO�HÎªÎ`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î!ëÁ#ÝJ�HÞ�Â Å ¤NêÊë¬ì�ì�Ï Å É;¦¨¤RÌ¡Æ¨¤PÎ�ÝAÐTÈCB�¤RÌ�ÌH¤N¤RÆ�Î�Ý�¥ÊÜ`¦WÏ-¤ Å ¦WÜ`È^Ì/¥�¤ÇÎ0ù°¤ ÅWÅ ¤RÂ Å ¤RÌßÉRÌH¤ Å Þ�Ü`¤P¤RÌ��(È^ÌHËRÆWÜ`È^Ìß¥�¤�Î�ÝÎ�Ý4ÆWÜgÆWÂH¥�¤��JÈ 
 Æ¨¤RÌ{ÂH¤rÝ�$�¤;ËLÎ`¤§Î`È^Æ%¥qù°É�$��RÌH¤RÐT¤RÌ{Æ¨¦[�E¼�6�806:;3�@<uÎÊUSÎ�Ö�ë¤Ë Ü`¤RÌm�{ÂH¤§Î�ÝxÐTÈ�B�¤RÌ�ÌH¤�¥�¤§Î0ù°¤ ÅWÅ ¤RÂ Å Ï�Â�Ü`¦¨¦�¤Ý4ÆWÆ¨¤RÜgÌH¥ Å ¤º«;­ � Ï.Ð ¥ ¦¨È^ÂH¦MÎ0ù°É��¡Â¯Ý4Æ¨¤RÂ Å �HÎ�ÝÄÏ Å È 
 Ý 
 ÜgÎgÜgÆ¨É�¥�¤ÃÏ Å É;¦¨¤RÌHË;¤Ã¥�¤xÎ0ù������N¤;¦¨ÆE�(Ý4Ü 
 Î`¤Ã¥HÝ4ÌH¦LË;¤RÆWÆ¨¤@?�È^ÌH¤�ë
�¡Ü�Î0ù°È^ÌÚË;È^ÌH¦WÜ`¥7� Å ¤TÎ�ÝP¥ÊÜ`¦WÆ Å Ü 
 Â�ÆWÜ`È^Ì\¥�¤ÄÎ0ù°¤ ÅWÅ ¤RÂ Å ÜgÌ¡Æ¨ÉRÞ Å É;¤�¤RÌnÎ�Ý4ÆWÜgÆWÂH¥�¤��#Î`È^Ì�Þ�ÜgÆWÂH¥�¤�¤RÆ$�WÈ^Â Å ¥�¤ÄÎ0ù¬Ý4Ì�ÌHÉ;¤���¦�ÝÐTÈCB�¤RÌ�ÌH¤�¤RÆM¦�ÝM�+¤"��¦�È^Ì{Æ Å ¤;¦WÏ-¤;ËRÆWÜ�$�¤RÐT¤RÌ{Æ�¥�¤�Ï�­ ¤RÆ'Út­Pë
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ÇLÌH¤+¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^Ì²ÜgÐÄÏ Å É;ËRÜ`¦¨¤ ¥�¤%Î�ÝLÆ Å Ý
�º¤;ËRÆ¨È^Ü Å ¤�¥�¤%Î�ÝMÞ�¤ Å�
 ¤+¦�¤ Å ÉRÏ-¤ Å ËRÂ�Æ¨¤ ¦¨Â Å Î�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^Ì¥�¤TÎ�Ý³Ï Å ÈO�qÈ^ÌH¥�¤RÂ Å ¥ÊÂ\Ð�ÝA�JÜgÐ�Â�ÐO�G÷*Ã�ø´¤RÆ�¦WÂ Å Î0ù ÜgÌ{Æ¨ÉRÞ Å Ý4Î`¤N¥ÊÂ?Ï Å ÈO�HÎ Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î�Ì/.��10��Å ¤RÎgÜ`É;¤ � Î0ù°ÉRÌH¤ Å Þ�Ü`¤Ä¥ÊÂ´Ï Å ÜgÐ�Ý4Ü Å ¤�ëP�¡Ü6Î0ù°È^Ì�¦¨¤ Å É��	� Å ¤²Ý4Â���È 
 �º¤;ËRÆWÜ-�(¦r¤��JÏ-É Å ÜgÐT¤RÌ{Æ�Ý4Â��1¥ÊÂ�Ï Å È��W¤RÆÇBÇQ�7Zñïq¦¨¤;ËRÆWÜ`È^ÌNìÊë¬ì¤ò��JÎ0ù ÜgÌHË;¤ Å ÆWÜgÆWÂH¥�¤x¦WÂ Å Î�ÝÃÏ Å ÈO�(È^ÌH¥�¤RÂ Å ¥ÊÂ�Ð�ÝA�ÊÜgÐÃÂ�Ð ¥�È^ÜgÆ Å ¤;¦WÆ¨¤ Å ÜgÌ��(É Å Ü`¤RÂ Å ¤
� ©KÛ{Ü7ÝPÞ
ß à Ñ�ë é ù¬Ý4Ï Å �;¦�Î`¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦�ÉRÆ�Ý 
 ÎgÜ`¦�¥HÝ4ÌH¦�Ë;¤RÆWÆ¨¤�¦¨¤;ËRÆWÜ`È^Ì���Â�ÌH¤TÆ¨¤RÎgÎ`¤ Å É;¦�È^ÎgÂ�ÆWÜ`È^ÌÚ¦WÂ Å�G÷�ÃSø Å ¤��¡Â�Ü`¤ Å ÆÄÂ�ÌH¤PÜgÌHË;¤ Å ÆWÜgÆWÂH¥�¤A¦WÂ Å Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤A¥ÊÂ/Ð�ÝA�ÊÜgÐÃÂ�Ð ÜgÌ��(É Å Ü`¤RÂ Å ¤ � Ð�Ý)©Nc(ßnë�' ¤RÎ�ÝÌHÉ;Ë;¤;¦¨¦WÜgÆ¨¤²Ý4ÂH¦¨¦WÜ�¥�¤�Ë;È^ÌH¦¨¤ Å $�¤ Å Â�ÌH¤�ÜgÌHË;¤ Å ÆWÜgÆWÂH¥�¤²ÐTÈ�B�¤RÌ�ÌH¤Ä¦WÂ Å Î0ù¬Ý4Ì�Þ�Î`¤L?�ÉRÌ�ÜgÆ�!¯Ý4Î�ÜgÌ��qÉ Å Ü`¤RÂ Å ¤ �Ú.¥:�ªË;È^ÐÄÏ¯Ý4ÆWÜ 
 Î`¤ÇÝ�$�¤;ËÄÎ`¤;¦[È 
 �W¤;ËRÆWÜ-�q¦[¥�¤ Å É;¦�È^ÎgÂ�ÆWÜ`È^ÌÚÝ4Ì�Þ�Â�Î�Ý4Ü Å ¤�ëR�¡Ü�Î0ù°ÉRÌH¤ Å Þ�Ü`¤�¥ÊÂ�Ï Å ÜgÐ�Ý4Ü Å ¤�¤;¦WÆ¤;¦WÆWÜgÐTÉ;¤�Ï¯Ý Å Î0ù ÜgÌ¡Æ¨ÉRÞ Å Ý4Î`¤[¥ÊÂ�Ï Å ÈO�HÎ�Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î0�HÂ�ÌH¤oÜgÌHË;¤ Å ÆWÜgÆWÂH¥�¤x¦¨Â Å Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤r¥�¤�Î�Ý[Þ�¤ Å�
 ¤ÜgÌ��qÉ Å Ü`¤RÂ Å ¤ � Ð�Ý)©Nc(ß ¦¨¤rÆ Å Ý^¥ÊÂ�ÜgÆMÏ¯Ý Å Â�ÌH¤[¤ ÅWÅ ¤RÂ Å ¤RÌAÉRÌH¤ Å Þ�Ü`¤[ÜgÌ��(É Å Ü`¤RÂ Å ¤ � «;­Pë
'Fù°¤;¦WÆ�Ï¯Ý Å Î0ù ÜgÌ¡Æ¨¤ Å ÐTÉ;¥ÊÜ�Ý4Ü Å ¤N¥ÊÂÚÏ Å ÈO�HÎ§¥�¤�¥�¤RÌH¦WÜgÆ¨ÉÇ¥�¤ÇÎ0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤§�¡ÂH¤�Î0ù°È^Ì\Ï�¤RÂ�Æ²¥�É;¥ÊÂ�Ü Å ¤Î`¤xÏ Å ÈO�HÎ�Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î�¤RÌAÞ Å Ý4ÐÄÐ�Ý4Þ�¤ � Ï¯Ý Å ÆWÜ Å ¥ÊÂAÏ Å ÈO�HÎ#Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î6¤RÌ³¥ÊÜ`¦WÆ�Ý4ÌHË;¤�ëzÁ#Ý²ÐTÉ�&Ë;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤[¥ÊÂNÏ Å ÈO�HÎ�¥�¤x¥�¤RÌH¦¨ÜgÆ¨ÉÃÝ�Â�ÌH¤rÜgÌÊÍHÂH¤RÌHË;¤[¦WÜgÞ�Ì�Ü-�¯Ë�Ý4ÆWÜ�$�¤[¦¨Â Å Î�Ý Å ¤;Ë;È^ÌH¦WÆ Å ÂHËRÆWÜ`È^Ì�¥�¤Î�Ý�Ï Å ÈO�qÈ^ÌH¥�¤RÂ Å ¥ÊÂ�Ð�ÝA�JÜgÐ�Â�ÐS�G÷�ÃSøHëT�¡Ü�Î0ù°È^Ì Å ¤;Ë;È^ÌH¦WÆ Å Â�ÜgÆ[Î`¤²Ï Å ÈO�HÎ%Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4ÎDÌ/.��10r¤RÌÂ�ÆWÜgÎgÜ`¦�Ý4Ì{Æ+Î`¤§Ï Å ÈO�HÎ¯¥�¤M¥�¤RÌH¦¨ÜgÆ¨ÉL¥ÊÂTÐTÈJ¥7�RÎ`¤�ÇQ��&��¡Æ�Ý4ÌH¥HÝ Å ¥q�{Î�ÝrÐTÈCB�¤RÌ�ÌH¤L¤RÆ�Î�ÝU�L¤��²¥�¤§Î0ù°¤ ÅWÅ ¤RÂ Å¦¨È^Ì{Æ Å ¤;¦WÏ�¤;ËRÆWÜ�$�¤RÐT¤RÌ¡Æ+¥�¤[k"Ø{Ü7ÝPÞ
ß à ÑM¤RÆîÚKÛ{Ü7ÝPÞ
ß à Ñ{ë�Á�¤;¦)$^Ý Å Ü�Ý4ÆWÜ`È^ÌH¦+¥ÊÂTÏ Å ÈO�HÎ¯¥�¤M¥�¤RÌH¦WÜgÆ¨ÉLÈ^Ì{ÆÂ�Ì²ÜgÐÄÏ¯Ý^ËRÆ�ÌHÈ^Ì�&!ÌHÉRÞ�ÎgÜgÞ�¤�Ý 
 Î`¤M¦WÂ Å Î0ù°¤;¦WÆWÜgÐ�Ý4ÆWÜ`È^ÌT¥�¤ Î0ù°ÉRÌH¤ Å Þ�Ü`¤�Ï¯Ý Å Î0ù ÜgÌ{Æ¨ÉRÞ Å Ý4Î`¤M¥ÊÂ²Ï Å ÈO�HÎ�Î`È^Ì�Þ�ÜgÆWÂ�&¥ÊÜgÌ¯Ý4Î!ëzÁ�ù°¤ ÅWÅ ¤RÂ Å ¦�BJ¦WÆ¨ÉRÐ�Ý4ÆWÜ��¡ÂH¤�Ï�¤RÂ�ÆxÝ4ÆWÆ¨¤RÜgÌH¥ Å ¤Q«;­ Ý4Â��³Î�Ý4ÆWÜgÆWÂH¥�¤;¦xÉ��¡Â¯Ý4Æ¨È Å Ü�Ý4Î`¤;¦�ë�¤�ÈCB�¤RÌ�ÌHÉ;¤¤RÌ�Î�Ý4ÆWÜgÆWÂH¥�¤���Î0ù°¤ ÅWÅ ¤RÂ Å[Å ¤;¦¨Æ¨¤ÄÌHÉ�Ý4Ì�ÐTÈ^ÜgÌH¦1�!Ý4Ü 
 Î`¤TË;È^ÐÄÏ¯Ý Å É;¤ � Î�Ý Å É;¦¨È^ÎgÂ�ÆWÜ`È^Ì?¤;¦¨Ë;È^ÐÄÏ�Æ¨É;¤�Ï�È^Â ÅÇBÇQ�7ZÊï�©EÐX­�ò¸ë¯Á�ù Â�ÆWÜgÎgÜ`¦�Ý4ÆWÜ`È^Ì´¥qù Â�Ì´¥ÊÜ`¦WÏ-È�¦WÜgÆWÜ-��¥�¤Ã¦¨È^ÌH¥HÝ4Þ�¤Ã¥�¤xÎ0ù¬Ý4ÆWÐTÈ�¦¨Ï7!D� Å ¤IïqÁªÜ`¥HÝ Å �z¦¨¤;ËRÆWÜ`È^ÌìÊë¬ìÊëgñ�ë È ò�¥�¤�$ Å Ý4ÜgÆrÏ-¤ Å ÐT¤RÆWÆ Å ¤Ä¥�¤ Å É;¥ÊÂ�Ü Å ¤²Î`¤;¦�¤ ÅWÅ ¤RÂ Å ¦�Ý^¦¨¦¨ÈJËRÜ`É;¤;¦rÝ4Â���$^Ý Å Ü�Ý4ÆWÜ`È^ÌH¦x¥ÊÂ1Ï Å ÈO�HÎ�¥�¤¥�¤RÌH¦WÜgÆ¨É��H¤RÌNÎ`¤xÐT¤;¦¨Â Å Ý4Ì{Æ � ËS!¯Ý:�{ÂH¤1�qÈ^Ü`¦[�¡Â�ù Â�ÌAÉ�$��RÌH¤RÐT¤RÌ{Ær¤;¦WÆM¥�ÉRÆ¨¤;ËRÆ¨É�ë





V WYX!Z\[^] _�` a

b cedfchgjilknm	opd qfres tvufowkKoxdys

é Ý4ÌH¦6Î`¤�Ë�!¯Ý4Ï�ÜgÆ Å ¤�Ï Å É;Ë;É;¥�¤RÌ¡Æ���È^ÌTÝoÏ Å É;¦¨¤RÌ{Æ¨É Î0ù¬Ý^¦WÏ-¤;ËRÆ�Ë�Ý4Î`È Å ÜgÐTÉRÆ Å Ü��{ÂH¤M¥�¤ Î0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤�ë�ZoÌTÝLÐTÈ^Ì{Æ Å ÉË;È^ÐÄÐT¤RÌ¡ÆoÎ`¤;¦MË�Ý Å Ý^ËRÆ¨É Å Ü`¦¨ÆWÜ��{ÂH¤;¦�¥ÊÂNÏ Å ÈO�HÎ#Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î6¥�¤;¦MÉRÎ`¤;ËRÆ Å È^ÌH¦o¥�¤[Î�Ý�Þ�¤ Å�
 ¤xÏ-¤ Å ÐT¤RÆWÆ¨¤RÌ{Æ�¥qù ÜgÌ��qÉ Å ¤ ÅÎ`¤;¦rÏ Å È^Ï Å Ü`ÉRÆ¨É;¦[¥�¤²Î�ÝÇÏ¯Ý Å ÆWÜ`ËRÂ�Î`¤²Ï Å ÜgÐ�Ý4Ü Å ¤�ëHZoÌ�¦�ù ÜgÌ¡Æ¨É Å ¤;¦¨¦¨¤ � Ï Å É;¦¨¤RÌ¡ÆÃÝ4Â���Ï7!HÈ^Æ¨È^ÌH¦xÏ Å ÈJ¥ÊÂ�ÜgÆ¨¦rÎ`¤�Î`È^Ì�ÞA¥ÊÂÏ¯Ý Å Ë;È^Â Å ¦²¥�¤TË;¤;¦�ÉRÎ`¤;ËRÆ Å È^ÌH¦ � ¥HÝ4ÌH¦ÃÎ0ù¬Ý4Ü Å ëW' ¤;¦�Ï7!HÈ^Æ¨È^ÌH¦�Ë;È^ÌH¦¨ÆWÜgÆWÂH¤RÌ{Æ�Î`¤�¦WÜgÞ�Ì¯Ý4Î+ÎgÂ�ÐÄÜgÌH¤RÂ��?¥�ÉRÆ¨¤;ËRÆ¨É�Ï¯Ý Å Î`¤Æ¨ÉRÎ`¤;¦¨Ë;È^Ï-¤�ëÁ�¤;¦#ÐTÈ^Î`É;ËRÂ�Î`¤;¦�¥qù¬ÝO?�È^Æ¨¤+Ï Å É;¦¨¤RÌ¡Æ¨¤;¦�¥HÝ4ÌH¦#Î0ù¬Ý4Ü Å ¦¨È^Ì{Æ�¤���ËRÜgÆ¨É;¤;¦ Ï¯Ý Å Î`¤;¦6ÉRÎ`¤;ËRÆ Å È^ÌH¦6¥�¤+Î�ÝLÞ�¤ Å�
 ¤��Y¤RÆ6¦¨¤+¥�É;¦¨¤��3&ËRÜgÆ¨¤RÌ¡Æ�¤RÌ�ÉRÐT¤RÆWÆ�Ý4Ì{Æ§Â�Ì Å Ý�B�È^Ì�ÌH¤RÐT¤RÌ{Æ§Ü`¦�È^Æ Å È^Ï�¤�¥�¤§ÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤�ëÊÁ#ÝÃÏ Å ¤RÐÄÜ�� Å ¤oÏ¯Ý Å ÆWÜ`¤o¥�¤�Ë;¤LËS!¯Ý4Ï�ÜgÆ Å ¤�¤;¦¨ÆË;È^ÌH¦�Ý^Ë Å É;¤�Ý4Â���Ï Å È^Ï Å Ü`ÉRÆ¨É;¦M¥�¤rÎ�Ý�ÍHÂHÈ Å ¤;¦�Ë;¤RÌHË;¤[¥�¤rÎ0ù¬Ý4Ü Å �HÝ4ÜgÌH¦WÜ��¡Â�ù¬Ý4Â���Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤;¦L¥ÊÂ Å Ý�B�È^Ì�ÌH¤RÐT¤RÌ{Æ¥�¤�ÍHÂHÈ Å ¤;¦�Ë;¤RÌHË;¤LÉRÐÄÜ`¦�Ï¯Ý Å Î`¤;¦�Þ�¤ Å�
 ¤;¦%Ý4ÆWÐTÈ�¦¨Ï7!HÉ Å Ü��{ÂH¤;¦�ë¡Á#ÝxË;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤M¥�¤;¦�Ï Å È^Ï Å Ü`ÉRÆ¨É;¦ ¥�¤§¦¨ËRÜgÌ{ÆWÜgÎgÎ�Ý4ÆWÜ`È^Ì¥�¤oÎ0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤x¤;¦WÆ+ÜgÌH¥ÊÜ`¦WÏ�¤RÌH¦�Ý 
 Î`¤LÏ-È^Â Å+Å ¤;Ë;È^ÌH¦¨Æ Å Â�Ü Å ¤oÎ`¤oÏ Å ÈO�HÎ-Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Îª¥�¤;¦ ÉRÎ`¤;ËRÆ Å È^ÌH¦ � Ï¯Ý Å ÆWÜ Å ¥ÊÂ¦WÜgÞ�Ì¯Ý4Î#ÎgÂ�ÐÄÜgÌH¤RÂ��N¥�ÉRÆ¨¤;ËRÆ¨É[Ï¯Ý Å Î`¤rÆ¨ÉRÎ`¤;¦¨Ë;È^Ï-¤�ë%ZoÌAÐT¤RÆWÆ Å ÝÄ¤RÌAÉ�$JÜ`¥�¤RÌHË;¤xÎ`¤;¦M¦¨È^Â Å Ë;¤;¦LÏ�È^Æ¨¤RÌ¡ÆWÜ`¤RÎgÎ`¤;¦L¥qù°¤ ÅWÅ ¤RÂ Å ¦¦�BÊ¦WÆ¨ÉRÐ�Ý4ÆWÜ��¡ÂH¤;¦LÝ^¦¨¦¨ÈJËRÜ`É;¤;¦ � Î0ù°ÉRÐÄÜ`¦�¦WÜ`È^ÌA¥�¤rÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤�ëÁ�¤;¦LÏ¯Ý Å ÆWÜ`ËRÂ�Î`¤;¦rËS!¯Ý Å Þ�É;¤;¦x¥�¤ÃÎ�Ý�Ë�Ý^¦¨Ë�Ý^¥�¤�¦�È^Ì{Ær¦WÂVÞ�¦�Ý4ÐÄÐT¤RÌ{ÆxÉRÌH¤ Å Þ�ÉRÆWÜ��¡ÂH¤;¦�Ï�È^Â Å ÉRÐT¤RÆWÆ Å ¤ÃÂ�Ì Å Ý�B�È^Ì�&ÌH¤RÐT¤RÌ¡Æo' ¤ Å ¤RÌ���È�$-ë§Á#Ý Å É¸Í¯¤��JÜ`È^Ì Ý4Â ¦¨È^Îx¥�¤�Ë;¤;¦PÏ7!HÈ^Æ¨È^ÌH¦m�(È Å ÐT¤�Î�ÝÚ¦�¤;Ë;È^ÌH¥�¤´Ë;È^ÐÄÏ-È�¦�Ý4Ì¡Æ¨¤�¥ÊÂ ¦¨ÜgÞ�Ì¯Ý4ÎÎgÂ�ÐÄÜgÌH¤RÂ��ªëzÁ#¤;¦LË�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤;¦r¥�¤xÎ0ù°¤�.-¤RÆ1' ¤ Å ¤RÌ���È�$P��Ý4ÜgÌH¦¨ÜH�¡ÂH¤xÎ0ù ÜgÌ{Æ¨¤RÌH¦WÜgÆ¨É�¥ÊÂ Å Ý�B�È^Ì�ÌH¤RÐT¤RÌ{ÆxÉRÐÄÜ`¦oÏ¯Ý ÅÎ`¤;¦LÞ�¤ Å�
 ¤;¦LÝ4ÆWÐTÈ�¦¨Ï7!HÉ Å Ü��{ÂH¤;¦o¦¨¤ Å È^Ì{ÆLÉRÆWÂH¥ÊÜ`É;¦o¥HÝ4ÌH¦MÎ�Ý²¦¨¤;Ë;È^ÌH¥�¤[Ï¯Ý Å ÆWÜ`¤[¥ÊÂ³Ë�!¯Ý4Ï�ÜgÆ Å ¤�ë
ð�ï?z { þ ÷UôÓôÓ÷Uú�û � ò�ô±øM|ºú$ù�ú�ûºô � ò~} � úNöpò�ôÓõ2ò�ûºõ2òÁ�¤;¦rÏ7!HÈ^Æ¨È^ÌH¦[¥�¤�ÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤TÉRÐÄÜ`¦rÏ¯Ý Å Î`¤;¦�Þ�¤ Å�
 ¤;¦ÃÝ4ÆWÐTÈ�¦WÏ7!HÉ Å Ü��¡ÂH¤;¦[Ë;È^ÌH¦WÆWÜgÆWÂH¤RÌ{ÆÃÎ`¤�ÐTÉ;¥ÊÜ�Ý4Æ¨¤RÂ Å ÎgÂ�&ÐÄÜgÌH¤RÂ��³¥�¤;¦�Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤;¦o¥ÊÂAÏ Å ÈO�HÎ6Î`È^Ì�Þ�ÜgÆWÂH¥ÊÜgÌ¯Ý4Î�¥�¤;¦LÉRÎ`¤;ËRÆ Å È^ÌH¦�ëzÁ#ÝTË;È^ÐÄÏ Å É�!H¤RÌH¦WÜ`È^Ì1¥�¤;¦oÏ Å È¡Ë;¤;¦¨¦¨ÂH¦¥qù°ÉRÐÄÜ`¦¨¦¨Ü`È^ÌP¥�¤�Ë;¤;¦ Ï7!HÈ^Æ¨È^ÌH¦ �(Ý4ÜgÆ Î0ù°È 
�� ¤RÆ�¥qù ÜgÌ¡Æ¨¤RÌH¦¨¤;¦§¤�.ªÈ Å Æ¨¦ ¤��ÊÏ-É Å ÜgÐT¤RÌ{Æ�Ý4Â���¤RÆ Æ�!HÉ;È Å Ü��¡ÂH¤;¦�Ï�È^Â Å Ï¯Ý Å �(Ý4Ü Å ¤ÌHÈ^Æ Å ¤xË;È^Ì�Ì¯Ý4Ü`¦¨¦�Ý4ÌHË;¤�¥�¤�Î�Ý�¦¨ËRÜgÌ{ÆWÜgÎgÎ�Ý4ÆWÜ`È^ÌA¥�¤�Î0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤���¤RÆ Å É;¥ÊÂ�Ü Å ¤xÝ4ÜgÌH¦WÜ-Î`¤;¦ ÜgÌHË;¤ Å ÆWÜgÆWÂH¥�¤;¦[�¡Â�ÜzÎgÂ�Ü-¦¨È^Ì{ÆÝ^¦¨¦�È¡ËRÜ`É;¤;¦�ë
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Í K À Ð�Ñ�Ð ÌÐ Ñ O Ð Ì G£ºN½ À Ì ¾
Í K " K�Ò Ó�Ô ÎÕ Ï ¾
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�Ö 3× ¾ ü��'× K û �������®ý ü ù ÿ)� ùAù ü ù¿ú ü ù¿ú ü ô.- � E^þ ü ù¿ú ü�ÿ ö ý ûËõ@ô ý ü ù�
Ø�Ù ¬Jã�çPÚ#®C¯} � õËö � ù
	 ú F ø ü ú ��� ù®ô � þ�ø ü@ÿ 	 ü ø �;ü@ÿ þJù�ô ������/ ú%_ ��/ ö �;ü þ�ô�ø�
 ��ü ù ÿ ö ý ûËõ@ô ý ü ù ü���� ø ������ü�� õËö ý�ý 	 ù
	 ö � ù;ö ���	 ú ü���� 	>5Áô ü ù�7 ü��¿ý��Ãÿ)� ù;ù ü ø;ûËú�ôb	 �;ü ù�_�ûËõ@ø
	 �DÏ À Ð ÛK 7 × Û û ������� ý���ÿ)� ù;ù ü ú ü ý��Mÿ ö ý ûËõ@ô ý ü ú%_ ��/ ö �;ü 
�ÜD	 � ù2	�7ú ��� ù ý _ ��/ ö �;ü þ�ô�ø�7 ý ü���� ô.- ú ü õËö ý�ý 	 ù
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ü��¿ý _ ü yÅõ � õ�	 � ûLú ü � ôJö÷ø ü ù;õ ü�� õ ü ù4_�ûËõ@ø
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ø ü ù �;ü 	 � õ2( ���b� û ü ù2	 ý _�ö � ø ü ú�ûU* � 	 �®ý�� þ�ø ü ù;ù2	 ö ��Þ;á ù ü@ý ö ��G£Þ á À � ºNÁß Õ × Û Ô Îûú ð Û Ì ÛhÛ � ð ï Ì Ûhï Ò × Û � × ïË�× ï ü 1 ¸ 
�0 ¸�3× ï û ��������ý�� ÿ)� ù;ù ü ú ü®ý��Lÿ ö ý ûËõ@ô ý ü ú%_�öN-.E �!F��Jü 
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<2ö ÿ�ÿÃü ö � ý ü , ü ø�ø �Åü�� ù ü õ � 	 ö �ó¸ 
�0�
 ¸ 
�0�7 ý�� þ�ø;ûËù ü�� õ ü ú ü , � þ ü ô�ø ú%_ ü�� ô ú ��� ù ý _ � 	�ø ü ù �'� ôJù;ù2	�ô �ªd�� õU?�;ü ô�øMú%_ 	 � (b	�:b	 � 	 ö � þÈö �;ü���� 	 ü@ý 7
þ � ø ý _ 	 ���;ü ø ÿ ûËú.	 � 	�ø ü ú ü ù�ú�ûËù ü -�õ�	 ����� 	 ö � ù�ú ü×ý _ ��/ ö �;ü þ � øLõËö ý�ý 	 ù
	 ö � ù�ô�ø ý ü ù
ÿ ö ý ûËõ@ô ý ü ùMú ü�þ K�ÿ 
 H ö÷ô�ø ü����;ü�� 	�ø�õËö ÿ þ �;ü 7ù	 ýcd�� ô ��� � ö÷ô �;ü øL` ý _�ûN5Áô ��� 	 ö �n¸ 
�0 ¸ ô �a�;ü ø ÿÃü ù
	 ÿ 	 ý�� 	�ø ü `
õ ü@ý ôb	Tû ��� : ý 	
þÈö÷ô�ø ý _�ö�-AE �!F��Jü 7 ü�� ø ü@ÿ þ ý���������� ð ï 7 Ì Ûhï ü��D× ï þ � ø ð�� Ì ï 7 Ì Û�� � Ì ï ü��'×�� Ì ï 
Ê���� ù ý _ ����ÿ ö&ù;þb( F ø ü 7 ý�� þ�ø ü ù;ù
	 ö � ü��«ý��L�;ü@ÿ þ û@ø ��� ô�ø ü , � ø
	 ü����'� , ü õ ý _ �»ý�� 	 � ôJú ü 7 ý���/ ö �Jü�� ûËö � ø � þb(b	>5Áô ü
ü��2ý�� þ û@ø
	 öëú ü ú ü®ý _ ���b� û ü 
 ��ü ù2ú ü ô.-×ûN5ëô ��� 	 ö � ù ¸ 
�0 ~Lü��¢¸ 
�0 ¸�d ö÷ø ÿ ô ý ü���� ú ü¿ÿ)��� 	 F ø ü�ü -�þ ý 	 õ�	 �;ü®ý ü ù2ú�û@þ ü�� ?
ú ��� õ ü ù ü�� þ�ø ü ùAù
	 ö ��ü��;�;ü@ÿ þÈû@ø ��� ô�ø ü ú üMý _ ü yÅõ � õ�	 � ûÃú ü�� ôJö÷ø ü ù;õ ü�� õ ü 
 �Hý�ý ü ùUõËö � ù � 	 � ô ü����Uý ü�d ö÷ø ÿ)�»ý 	 ù ÿÃü
ú ü : � ù üJ� ô.-.5ëô ü@ý�ý ü ùQù ü ø;û d�F ø ü�����ý ü ù ü -�þ û@ø
	 ü�� õ ü ùQú�ûËú.	 û ü ù�` ý��×ÿÃü ù�ô�ø ü ú ü�ý��6� ôJö÷ø ü ù;õ ü�� õ ü ú ü�ý _ � 	�ø ü�� `
ù ü ù®ú�û@þ ü�� ú ��� õ ü ù � , ü õ ý ü ù®õËö � ú.	 � 	 ö � ù ����ÿ ö&ù�þb(Jû@ø
	>5ëô ü ù�
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¼���0 ã ò £�ônË Ô � ô¸Û k�¸ ºr¹�¿�ÆÒÇeÀpº�½x¹�Èf¿�Å�Àpº7Æ�_mÇTÈfÃ$¾�¼�ÂpÃaÂp½xºÌ¾pÃ�ºr¹�¹�ÈH¼�½yÀpº £rØb£/× ì Þ#@ º�¿aÂp½xºÌ¿�º�É�¾�Å�Ã-ÇT¿�ÂpÃ�º�ÀpºË�÷�: ¢ ÊË¥Ç6CxÄ�ÂpÃ�º \ Ê)(5(,SZÄSÇTÂx»Q�xº�V	¾pÃ�År¹-º�½S¿�ºaÆHºr¹���ÇTÆHº�ÂpÃ�¹JÀMÂ�Ã�º�½xÀpº�É¯º�½S¿XÈf½S¿�Å�Ä�Ã�ÅFº�½S¿�Ã�º ×�Ø�Ø º�¿���ý Ø�!�Û º�½ d ¼�½x»%�¿�ÈH¼�½ôÀpº¯Æ�_ÝÅ�½xº�Ã�Ä�ÈHº è Àpº¯Æ�_ÝÅ�ÆHºr»�¿�Ã�¼�½ôÈf½x»�ÈHÀpº�½S¿#NB¾�¼�ÂpÃÖÀMÈI¹lÅ�Ã�º�½S¿�ºr¹�ÇTÆf¿�Èf¿�ÂxÀpºr¹DS�ÇT¿�É¯¼�¹�¾��L��Ã�º9: ¹ � ¹ ¿-ÇT½xÀxÇTÃ�À�V3ÊÊ ÇT½x¹]Âp½¯¾pÃ�º�É�ÈHº�ÃJ¿�º�É�¾x¹#N�ÆH¼�Ã�¹UO­Âxº è Àpº7�uÈHº�½S¿J¹�Âp¾�Å�Ã�ÈHº�ÂpÃ�ºD` è � �´³ ¼ ø N�ÆHº�Ã�º�½xÀpº�É¯º�½­¿
ÇTÂpÄ�É¯º�½S¿�º�Ã-ÇT¾pÈHÀpº�É¯º�½S¿Ç#�Qºr»
Æ�_ÝÅ�½xº�Ã�Ä�ÈHº�Ê¿5ýÆO¹�º$¹�¿-Ç
�pÈfÆfÈH¹�º
º�½x¹�ÂpÈf¿�º$ÆH¼�Ã�¹UOSÂxº
ÆÒÇE��ÇTÆHº�ÂpÃ�Àpº$Æ�_ÝÅ�½xº�Ã�Ä�ÈHºÌ¹�º�ÂpÈfÆOÀpº7�­ÈHº�½­¿�½xÅ�Ä�ÆfÈfÄQº/Ç
�pÆHº7Àpº7��ÇT½S¿è S

ú � þ�ê ª éú ® £ V3Ê��
¼�É�É¯ºÛÆ�_ Èf½xÀMÈPO­ÂxºÛÆ�_ÝÅAOSÂµÇT¿�ÈH¼�½ \ Ê ~ (5Nc»rº�¿�¿�º+��ÇTÆHº�ÂpÃ�ÆfÈfÉ�Èf¿�ºòÀMÂõÃ�º�½xÀpº�É¯º�½­¿9¶ " ,j4¦Q§ ºr¹�¿ÀMÈfÃ�ºr»�¿�º�É¯º�½­¿
¾pÃ�¼�¾�¼�Ã�¿�ÈH¼�½p½xº�ÆfÆHº�` � !-²�£ � Ê/�
º�Àpº�Ã�½pÈHº�Ã@Å�¿-ÇT½­¿@¾pÃ�¼�¾�¼�Ã�¿�ÈH¼�½p½xº�Æh`$ÆÒÇ
Àpº�½x¹�Èf¿�Å5N�¶ " ,jW¦U§ ÀMÈfÉ�Èf½SÂxºO­ÂµÇT½xÀòÆ�_mÇTÆf¿�Èf¿�ÂxÀpºÌÇTÂpÄ�É¯º�½­¿�º�Ê
Ë¥Ç CxÄ�ÂpÃ�º \ Ê)(/åÕ¾pÃ�År¹�º�½S¿�º_Æ�_ÝÅ7�Q¼�ÆfÂp¿�ÈH¼�½ÔÀMÂÔÃ�º�½xÀpº�É¯º�½S¿��
º�Ã�º�½bîQ¼#�óÇA�Qºr»�Æ�_mÇTÆf¿�Èf¿�ÂxÀpº5NJ¾�¼�ÂpÃÜÀMÈI¹lÅ�Ã�º�½S¿�ºr¹Å�½xº�Ã�Ä�ÈHºr¹FÀpºr¹�Å�ÆHºr»�¿�Ã�¼�½x¹/ÊM�
¼�½S¿�Ã-ÇTÈfÃ�º�É¯º�½­¿
ÇTÂ�Ã�º�½xÀpº�É¯º�½S¿�Àpº$ÁxÂx¼�Ã�ºr¹�»rº�½x»rºEO­ÂpÈn��ÇTÃ�ÈHº
¾�º�Â_Ç#�Qºr»
Æ�_mÇTÆf¿�Èf¿�ÂxÀpº5NÆHº�Ã�º�½xÀpº�É¯º�½­¿ �
º�Ã�º�½bîQ¼��¯ÀMÈfÉ�Èf½SÂxº d ¼�Ã�¿�º�É¯º�½­¿JÆH¼�Ã�¹UO­Âù_Ý¼�½Ü¹�_ÝÅ�ÆP�7�QºFÇTÂ/�iÀpºr¹�¹�Âx¹	ÀMÂe¹�¼�Æ�N � Âx¹UOSÂù_�`$Àpº7�Qº�½pÈfÃ@½SÂpÆe`Æ�_mÇTÆf¿�Èf¿�ÂxÀpº$¾�¼�ÂpÃXÆÒÇ�OSÂxº�ÆfÆHº è ºr¹�¿XÅ�ÄSÇTÆHº;` è � �´³ ¼ ø ÊAÜ ×�Ø�× �7> N­ÆHºaÃ�º�½xÀpº�É¯º�½­¿H�
º�Ã�º�½bîQ¼#�Ûºr¹�¿�Àpº £ ýÌ¾��x¼�¿�¼�½x¹¾µÇTÃ�ÉZ��¿�Ã�ºÌÇTÂ�½pÈ)�Qº/ÇTÂ�Àpº�ÆÒÇÖÉ¯º�Ã�º�¿�Àpº7�uÈHº�½S¿a½SÂpÆBÇTÂ/�iÀpº�Æ�`¯Àpº õ Ô Û ÊÜ ¿�Èf¿�Ã�º_Èf½xÀMÈH»/ÇT¿�È d N@ÆHº_¹�¾�ºr»�¿�Ã�º�º�½�Å�½xº�Ã�Ä�ÈHº ~ ý þ~�ºi» ú Àpºr¹ÛÅ�ÆHºr»�¿�Ã�¼�½x¹ÛÀ%_ Âp½xº_ÄQº�Ã0��ºP`³¹�¼�½ÔÉÜÇ�$uÈfÉÌÂpÉ ÀpºÀpÅ7�Qº�ÆH¼�¾p¾�º�É¯º�½S¿RS ö À £ V�ºr¹�¿$¹�Âp¾�º�Ã�¾�¼�¹�ÅÖ¹�ÂpÃFÆÒÇXCxÄ�ÂpÃ�º \ Ê)(5(+SZÄSÇTÂx»U�xº�V3Ê } ½y¾�º�Âp¿F¼��x¹�º�Ã0�Qº�Ã'O­ÂxºÌ¹-º�ÂpÆH¹aÆHºr¹Å�ÆHºr»�¿�Ã�¼�½x¹�ÆHºr¹
¾pÆfÂx¹�Å�½xº�Ã�ÄQÅ�¿�ÈPO­Âxºr¹�Å�É¯º�¿�¿�º�½S¿�Àpºr¹
¾��x¼�¿�¼�½x¹Y�
º�Ã�º�½bîQ¼���ÊxËc_ÝÅ�½xº�Ã�Ä�ÈHº�¹�º�ÂpÈfÆ�Å�¿-ÇT½­¿�»�Ã�¼�ÈH¹�¹-ÇT½­¿�º�º�½
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d ¼�½x»�¿�ÈH¼�½ÜÀpºXÆ�_mÇTÆf¿�Èf¿�ÂxÀpº,S \ Ê)(5(=S�ÀMÃ�¼�Èf¿�º�V0V%NSÆÒÇ d Ã-Ç�»�¿�ÈH¼�½eÀpºr¹]Å�ÆHºr»�¿�Ã�¼�½x¹JÀpºXÆÒÇ$ÄQº�Ã0��º OSÂpÈxÅ�É¯º�¿�¿�º�½­¿JÀpºr¹]¾��x¼�¿�¼�½x¹ÀMÈfÉ�Èf½­Âxº-O­ÂµÇT½xÀòÆ�_mÇTÆf¿�Èf¿�ÂxÀpºÌÇTÂpÄ�É¯º�½­¿�º�Ê
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��ËOº�½x¼�É,�pÃ�º$Àpºa¾��x¼�¿�¼�½x¹\�
º�Ã�º�½bîQ¼���Å�É�ÈH¹�`7Âp½�¹�¿-Ç�ÀpºFÀp¼�½p½xÅ$ÀMÂ�ÀpÅ7�Qº�ÆH¼�¾p¾�º�É¯º�½S¿�ÀpºaÆÒÇ7ÄQº�Ã0��ºFÀpÅ�¾�º�½xÀÀMÂ�¹�¾�ºr»�¿�Ã�ºaº�½eÅ�½xº�Ã�Ä�ÈHºaÀpºr¹@Å�ÆHºr»�¿�Ã�¼�½x¹
º�¿@Àpº�Æ�_ Èf½xÀMÈH»rº�Àpº�Æ�_mÇTÈfÃ
»r¼�½x¹�ÈHÀpÅ�Ã�ÅaÆH¼­»/ÇTÆHº�É¯º�½­¿XÇTÂe¾�¼�Èf½­¿@À%_ÝÅ�É�ÈH¹�¹�ÈH¼�½OÊ} ½yÀpÅr»�Ã�Èf¿aÀxÇT½x¹aÂp½�¾pÃ�º�É�ÈHº�ÃF¿�º�É�¾x¹FÆ�_mÇTÆfÄQ¼�Ã�Èf¿0�pÉ¯ºÌÀpºÌ¹�ÈfÉ7ÂpÆÒÇT¿�ÈH¼�½ÕÀpÅ7�Qº�ÆH¼�¾p¾�ÅÌÀxÇT½x¹(� ¹ ÜF�ö¾�¼�ÂpÃF¹�ÈfÉ7ÂpÆHº�ÃÆ�_ÝÅ�É�ÈH¹�¹�ÈH¼�½yÀpºr¹a¾��x¼�¿�¼�½x¹=�
º�Ã�º�½bîQ¼#�_¾µÇTÃaÆHºr¹aÄQº�Ã0��ºr¹�ÇT¿�É¯¼�¹�¾��xÅ�Ã�ÈPO­Âxºr¹/Ê } ½D¾pÃ�År¹�º�½S¿�ºÖº�½x¹�ÂpÈf¿�ºÌÆHºr¹F»/ÇTÃ-Ç�»�¿�Å%�Ã�ÈH¹�¿�ÈPO­Âxºr¹�ÀMÂòÃ-Ç#�Q¼�½p½xº�É¯º�½S¿=�
º�Ã�º�½bîQ¼#��Å�É�ÈH¹�¾µÇTÃ�ÆHºr¹�ÄQº�Ã0��ºr¹4Ê

�
¼�½S¿�Ã-ÇTÈfÃ�º�É¯º�½S¿�ÇTÂ/$D¾��x¼�¿�¼�½x¹7ÀpºÖÁxÂx¼�Ã�ºr¹�»rº�½x»rº5NOÅ�É�ÈH¹
ÀpºÖÉÜÇT½pÈP��Ã�º�ÈH¹�¼�¿�Ã�¼�¾�º5N�ÆHºr¹$¾��x¼�¿�¼�½x¹E�
º�Ã�º�½bîQ¼��¹�¼�½­¿ d ¼u»/ÇTÆfÈH¹�År¹F¹�º�ÆH¼�½_Æ�_mÇ�$pºÖÀpº7ÆÒÇÜÄQº�Ã0��º�Ê } ½ �Qº�Ã�Ã-Ç�ÇTÂy»U�µÇT¾pÈf¿�Ã�º�ÝlOSÂxºÌÆ�_mÇTÉ�¾pÆfÈf¿�ÂxÀpº�ÀMÂD¾pÈH»ÌÀpºÌÃ�Å3Áµº%$uÈH¼�½ÇTÂ�¹-¼�ÆOÀMÂ �
º�Ã�º�½bîQ¼#��ÀpÅ�¾�º�½xÀ�Àpº$ÆÒÇ�ÀMÈH¹�¿�Ã�È)�pÂp¿�ÈH¼�½DÇT½pÄ�ÂpÆÒÇTÈfÃ�º7Àpºr¹�¾��x¼�¿�¼�½x¹ `�Æ�_ÝÅ�É�ÈH¹�¹�ÈH¼�½OÊ } ½�¾pÃ�År¹�º�½S¿�º�ÆHºr¹»/ÇTÃ-Ç�»�¿�Å�Ã�ÈH¹�¿�ÈPO­Âxºr¹FÀpº�»rº�¿�¿�º
ÀMÈH¹�¿�Ã�È)�pÂp¿�ÈH¼�½DÇTÂ_Àpº�Ã�½pÈHº�Ã�¾µÇTÃ-ÇTÄ�Ã-ÇT¾��xº�Ê
£¥¤>§l¤�{l¤�¦ ò ¬l® © ´Z©Zª/°M¨4©l¬�²ó®´¬�´µ± © Î³©Zª/ª:©�¬�² � ¬�¯:¬u²���¬�> ®´°x²BªX¼ x Ø9ôËOº�Ã�º�½xÀpº�É¯º�½­¿H�
º�Ã�º�½bîQ¼#��ÀpÅ�¾�º�½xÀ�Àpº�ÆÒÇ-��ÇTÆHº�ÂpÃ
ÀpºaÆ�_ Èf½xÀMÈH»rº$Àpº�Æ�_mÇTÈfÃ�ÇTÈf½x¹�È�OSÂxºFÀMÂ�¹�¾�ºr»�¿�Ã�ºFº�½�Å�½xº�Ã�Ä�ÈHºÀpºr¹$Å�ÆHºr»�¿�Ã�¼�½x¹$Àpº7ÆÒÇÜÄQº�Ã0��º�Ê;ËOºÌÉ¯¼uÀ���ÆHºÖÀ%_ÝÅ�É�ÈH¹-¹�ÈH¼�½DÀpºr¹a¾��x¼�¿�¼�½x¹�ÀpÅ7�Qº�ÆH¼�¾p¾�ÅÌÀxÇT½x¹V� ¹ ÜF� ¿�ÈHº�½­¿$»r¼�É�¾p¿�ºÀpºÖ»rºr¹aÀpÅ�¾�º�½xÀxÇT½x»rºr¹/ÊhÜ�Âp½D¹�¿-Ç�Àpº7Àp¼�½p½xÅÖÀMÂDÀpÅ7�Qº�ÆH¼�¾p¾�º�É¯º�½S¿�ÀpºÌÆÒÇ�ÄQº�Ã0��ºRSZÃ�º�¾pÃ�År¹�º�½­¿�ÅÌ¾µÇTÃFÆ�_QETÄQº ö V%NµÆHº½x¼�É,�pÃ�º7Àpº�¾��x¼�¿�¼�½x¹6�
º�Ã�º�½bîQ¼#�ð&2± ½�½��o¾ Å�É�ÈH¹�¹�ÂpÃ�Âp½xº7ÀMÈH¹�¿-ÇT½x»rº#&/.Ôºr¹�¿�Å�ÄSÇTÆ°`+�&2± ½�½��´¾&2. À ± � � ö � 3}ù?¿ú � þ�ê ª é û � £± � &�± �& è � ö � � 3B¶ " , � èXê0! � ü & è S \ Ê ~�~ V
¼�� ± � � ö � ºr¹�¿�ÆHº
½x¼�É,�pÃ�ºÌÀ%_ÝÅ�ÆHºr»�¿�Ã�¼�½x¹$Àpº7ÆÒÇ�ÄQº�Ã0��º5N�¶ "-, � èXê0! � ÆHº
Ã�º�½xÀpº�É¯º�½­¿=�
º�Ã�º�½bîQ¼���Èf½S¿�Å�Ä�Ã�ÅÖº�½S¿�Ã�º×�Ø�Ø º�¿6��ý Ø�!�Û ¾�¼�ÂpÃ$Âp½yÅ�ÆHºr»�¿�Ã�¼�½ÐÀ%_ÝÅ�½xº�Ã�Ä�ÈHº è N�º�¿ ! Æ�_ Èf½xÀMÈH»rº�Àpº�Æ�_mÇTÈfÃ�»r¼�½x¹�ÈHÀpÅ�Ã�Å�ÆH¼u»/ÇTÆHº�É¯º�½S¿ÖÇTÂD¾�¼�Èf½S¿À%_ÝÅ�É�ÈH¹�¹�ÈH¼�½OÊuË¥ºa¿�º�Ã�É¯º � ¾ý�þ ~ ý�þ~ ú � ö � �¯Ã�º�¾pÃ�År¹�º�½­¿�º$ÆHºa¹�¾�ºr»�¿�Ã�ºFº�½òÅ�½xº�Ã�Ä�ÈHºFÀpºr¹XÅ�ÆHºr»�¿�Ã�¼�½x¹#Nu½x¼�Ã�ÉÜÇTÆfÈH¹�Å;` £ ¹�ÂpÃ¿�¼�Âp¿�º�ÆÒÇòÄSÇTÉ�É¯ºÛº�½õÅ�½xº�Ã�Ä�ÈHº�Àpºr¹ÖÅ�ÆHºr»�¿�Ã�¼�½x¹�ÀpºÜÆÒÇ�ÄQº�Ã0��º�Ê´ËOºr¹�Å�ÆHºr»�¿�Ã�¼�½x¹�À%_ÝÅ�½xº�Ã�Ä�ÈHº�Èf½ d Å�Ã�ÈHº�ÂpÃ�ºÛÇTÂõ¹-º�ÂpÈfÆÀ%_ÝÅ�É�ÈH¹�¹�ÈH¼�½óÀMÂÀ�
º�Ã�º�½bîQ¼#�ö½ù_ÝÅ�É¯º�¿�¿�º�½­¿Ü¾µÇ�¹¯Àpº�¾��x¼�¿�¼�½x¹/Ê4�
º�¿Üº%¹lº�¿¯ºr¹�¿�¾pÃ�ÈH¹Üº�½ »r¼�É�¾p¿�º�¾µÇTÃ�ÆÒÇÁ��¼�Ã�½xº
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^ ��h�¶dO h�²dOQ°�³gh�k�´N·�±fP hr±¸²dO¸²dµ�NJ´]N7µÄ¶d´N³�NJ´NMP´N³�²Ú¯�´L¶d´N³?i�°-k ®IÂ�®R¬LÖkÕ Ã ·Nhr±Q·Nµ?±Q¹BU�²R¶d°�OQK�Kv²lh3NJ´NKON7Oie�¹L¶d´L³[²dK�N7µaN7¹(k�´N±Q° I ÊI ´NMP´N³�²ONJ´B± h�º�´L¶�j�´�Lhµ¥{áY4. 1FÊdWLÊdW5. 0 UJL�h�²dMP°�K ITg �L¶d´ch G Ê G ²lhF³�N?h�¶iN�U
Èf½ d Å�Ã�ÈHº�ÂpÃ�º7À%_ Èf½­¿�Å�Ä�Ã-ÇT¿�ÈH¼�½ è � �´³ ¼ ø Àpº�Æ�_ÝÅAO­ÂµÇT¿�ÈH¼�½ \ Ê ~�~ Ê} ½�ÇT¾p¾�º�ÆfÆHº6g2oUk�p�o��)oUk���oÅÄ'o
mN��i ÆyÆÒÇXOSÂµÇT½­¿�Èf¿�ÅZ�� ¶ " , � �L÷[÷� � ! � À ù ú � þ�ê ª é û � £± � &2± �& è � ö � � 3B¶ " , � èÿê0! � ü & è S \ Ê ~T\ VÜÓÂp½Ü¹�¿-Ç�Àpº�Àp¼�½p½xÅ�ÀMÂÜÀpÅ7�Qº�ÆH¼�¾p¾�º�É¯º�½S¿#N­ÈfÆxÃ�º�ÆfÈHº�ÀMÈfÃ�ºr»�¿�º�É¯º�½­¿@ÆHº�½x¼�É-�pÃ�º�Àpº�¾��x¼�¿�¼�½x¹JÄQÅ�½xÅ�Ã�År¹
ÇTÂ¯½x¼�É-�pÃ�º¿�¼�¿-ÇTÆ¥À%_ÝÅ�ÆHºr»�¿�Ã�¼�½x¹.± � � ö � Àpº�ÆÒÇÖÄQº�Ã0��ºl�&2± ½�½��o¾&2. À ± � � ö � 3 � ¶ " , � �N÷[÷� � ! � S \ Ê ~ Ö�VË¥Ç9��ÇTÃ�ÈÒÇT¿�ÈH¼�½³ÇA�Qºr»�Æ�_mÇTÆf¿�Èf¿�ÂxÀpº�ÀMÂyÃ�º�½xÀpº�É¯º�½­¿7º%¹�ºr»�¿�È d N�»/ÇTÆH»�ÂpÆHÅ�`e¿�Ã�¼�ÈH¹�¹�¿-Ç�Àpºr¹�ÀMÈI¹�Å�Ã�º�½­¿�¹
ÀMÂÕÀpÅ7�Qº�ÆH¼�¾p¾�º%�É¯º�½­¿FÀpº�ÆÒÇ�ÄQº�Ã0��º5N;ºr¹�¿�Ã�º�¾pÃ�År¹�º�½­¿�ÅrºÌ¹�ÂpÃ�ÆÒÇECxÄ�ÂpÃ�º \ Ê)( ~ Ê�ÇB¼�ÂpÃaÂp½}ETÄQº
Àpº7ÆÒÇ�ÄQº�Ã0��ºÌ»r¼�É�¾pÃ�ÈH¹�º�½­¿�Ã�º Ø.ô Ó º�¿£�ônË NµÆHº�Ã�º�½xÀpº�É¯º�½S¿$º%¹�ºr»�¿�È d ºr¹�¿�»r¼�É�¾pÃ�ÈH¹Fº�½S¿�Ã�º £�£ º�¿ £/× ¾��x¼�¿�¼�½x¹a¾µÇTÃ�ÉZ��¿�Ã�º�¾µÇTÃaÅ�ÆHºr»�¿�Ã�¼�½DÇTÂ�½pÈ)�Qº/ÇTÂDÀpºÆÒÇ�É¯º�Ã/Ê�5iÆOºr¹�¿�Ã�ÅrÀMÂpÈf¿aÀ%_Ýº�½2�uÈfÃ�¼�½�Âp½ d Ç�»�¿�º�ÂpÃ\��` £rØ Ô Û ÊÊ ÇT½x¹P� ¹ Üa��NuÆ�_mÇTÆfÄQ¼�Ã�Èf¿0�pÉ¯º
À%_ÝÅ�É�ÈH¹�¹�ÈH¼�½�ÀMÂ?�
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ÄQº�Ã0��ºr¹J¾pÆfÂx¹
Èf½x»�ÆfÈf½xÅrºr¹X¹�ºFÀpÅ7�Qº�ÆH¼�¾p¾�º�½­¿¶`¾pÆfÂx¹;�µÇTÂp¿�ºaÇTÆf¿�Èf¿�ÂxÀpº-S�¹�ºr»�¿�ÈH¼�½ ~ Ê�ÖMÊ)(�V%NQº�¿	»�_Ýºr¹�¿]ÆÒÇ$ÀMÈfÉ�Èf½­Âp¿�ÈH¼�½eÀMÂ�Ã�º�½xÀpº�É¯º�½­¿
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ÇTÂ�½pÈ)�Qº/ÇTÂ�Àpº�ÆÒÇ�É¯º�Ã�¾pÃ�¼­ÀMÂpÈf¿aº�½2�uÈfÃ�¼�½ ËAô>£rØ ¾iÙ ¾��x¼�¿�¼�½x¹�
º�Ã�º�½bîQ¼���Ê/�
º�½x¼�É-�pÃ�ºaºr¹�¿]¾pÃ�ºr¹UO­Âxº�Àp¼�Â��pÆHÅ�¾�¼�ÂpÃJÂp½xº�ÇTÆf¿�Èf¿�ÂxÀpº�ÀMÂ�ÉÜÇ�$MÈfÉ7ÂpÉ Àpº�� Ô Û ÊSË¥Ç�ÀpÅr»�Ã�¼�ÈH¹�¹-ÇT½x»rºÀMÂ�Ã�º�½xÀpº�É¯º�½­¿
ÇA�Qºr»�Æ�_mÇTÆf¿�Èf¿�ÂxÀpº�ºr¹�¿c`FÆ�_Ý¼�Ã�ÈfÄ�Èf½xº�ÀpºXÆÒÇFÃ�ÅrÀMÂx»�¿�ÈH¼�½ÜÀMÂ�½x¼�É,�pÃ�º�ÀpºX¾��x¼�¿�¼�½x¹@ÇTÂ/�iÀpº�Æ�`$Àpº�� Ô Û Ê�
º�¿�¿�ºFÀMÈfÉ�Èf½SÂp¿�ÈH¼�½òÀMÂÜ½x¼�É,�pÃ�ºaÀpº�¾��x¼�¿�¼�½x¹JÃ�ºr¹�¿�º�»rº�¾�º�½xÀxÇT½S¿XÉ¯¼�Èf½x¹J¾pÃ�¼�½x¼�½x»rÅrº.O­Âxº�»rº�ÆfÆHº�ÀMÂeÃ�º�½xÀpº�É¯º�½S¿º%¹lºr»�¿�È d SÉCxÄ�ÂpÃ�º \ Ê)( ~ V3Ê��
º�¿�¿�º�Àpº�Ã�½pÈP��Ã�º�ºr¹�¿]»r¼�É�¾�º�½x¹�Årº�º�½�¾µÇTÃ�¿�ÈHº�¾µÇTÃ]ÆHºX¾pÆfÂx¹	ÆH¼�½pÄ
¾µÇTÃ�»r¼�ÂpÃ�¹	Àpºr¹	Å�ÆHºr»�¿�Ã�¼�½x¹Àpº�ÆÒÇÖÄQº�Ã0��º8`E�µÇTÂp¿�º7ÇTÆf¿�Èf¿�ÂxÀpº�Ê
Ê ÇT½x¹%� ¹ ÜF��NOÆÒÇ�ÄQÅ�½xÅ�Ã-ÇT¿�ÈH¼�½ôÀpºr¹7¾��x¼�¿�¼�½x¹Z�
º�Ã�º�½bîQ¼#�Ñ¾pÃ�¼uÀMÂpÈf¿�¹Ö¾µÇTÃ7ÆHºr¹ÌÄQº�Ã0��ºr¹�ÇT¿�É¯¼�¹�¾��xÅ%�Ã�ÈPOSÂxºr¹cºr¹�¿]¹�ÈfÉÌÂpÆHÅrºXº�½Ö¿�º�½µÇT½­¿	»r¼�É�¾p¿�º�ÀMÂÖ¹�¾�ºr»�¿�Ã�ºXº�½�Å�½xº�Ã�Ä�ÈHºXÀpºr¹]Å�ÆHºr»�¿�Ã�¼�½x¹]º�¿cÀpº
Æ�_ Èf½xÀMÈH»rº�ÀpºÆ�_mÇTÈfÃ#N;»r¼�½x¹�ÈHÀpÅ�Ã�År¹aÆH¼u»/ÇTÆHº�É¯º�½S¿7ÇTÂD¾�¼�Èf½S¿$À%_ÝÅ�É�ÈH¹�¹�ÈH¼�½yÀpºr¹a¾��x¼�¿�¼�½x¹4ÊM�
¼�½­¿�Ã-ÇTÈfÃ�º�É¯º�½S¿�`¯Æ�_ÝÅ�É�ÈH¹t�¹�ÈH¼�½çÀpºDÁxÂx¼�Ã�ºr¹�»rº�½x»rº5N�ÆHºyÃ�º�½xÀpº�É¯º�½­¿Á�
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ÇTÂ/$Û¾�º�¿�Èf¿�ºr¹�º�¿�Ä�Ã-ÇT½xÀpºr¹�Èf½x»�ÆfÈf½µÇTÈH¹-¼�½x¹/Ê



���(�g 
¡u¢�£g¤�¥�¦èçeé	�(é�£g�T¢�¡�~
���V¤@�§ ���~1¢�~
��� (/å ~

Eseuil = 25 MeV  (alt. 4km)

Eseuil = 30 MeV  (alt. 7km)

Eseuil = 40 MeV  (alt. 12km)

Eseuil = 50 MeV  (alt. 15km)

Angle θc avec l'axe de la gerbe  (deg)
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¼r½�¾Z¿ÐJF¯=·�?NÀ¦�8Ä t Èíõ�ËÍÓ"Ì?Ç�ÈxÎJÆ/ÎÍÑ¥Å�Ë@P Ê�ÈcÒ�Ñ�ÊsÎÍÈ-ÒeÓ�Â Ä�Æ"Ì�ÒEToÑ+Æ"ÒeÇ(Ô Ñ¥Ì�ÊSÆqü�ÓMÌ?ÎÍÑ�Å�ËJÌ�È-ÑQõ
ËÍÌ�Â-ËJÇ�È-Ì�ÕT1�ÿO÷\Ò�F[ý<���³ÁOÂÙÃ�Ä-Å³Æ
Ç�ÈsÉ�Ê�ËÍÌ¥Â ËJÉ�ÈeÇ�ÈsÎJÆpÊ�Ä t È;õ�ËÍÓMÌ(:/ý��!�B�8Ä t È Â ÕSÆ"Ì�Â-ÈcÇ�Æ"Ì�ÒZÎÍÈeÉ�ÎJÆ"Ì
É�Ê�ËÍÌ¥Â ËJÉ¥Æ"Î�NKÂ-Ó"Å�É�Æ1ÊSÆ1ËÍÒ�ÓMÌ�È-Ì�Õ�Ê�ÈsÊ�Ä t È;õ�ËÍÓMÌ
ÎJÆ"Å\-�ÈÙÊ�Õ�ËJÈ Ì¥Ì¥È³È Õ
Ò�É�Ä-Â-Ñ�Î Æ1ËÐÊ�È�:Bý��%��T ý<;��,x��a�(�xÈ-Ì�Â Ó�Ó"ÊSÇ�Ó"Ì¥Ì�Ä-È-ÒWÉ�Ó"ÎJÆ"ËÐÊ�È-ÒqNOÎJÆ�Â-Ó�Ó"ÊSÇ�ÓMÌ�Ì¥Ä-ÈDÊSÆMÇ�Ë Æ1ÎÍÈ8Ê�È-É�Ê�Ä-Ò�È-Ì�ÕSÆ"Ì�Õ�� ¬ ÈÙÕ�Î=Ô Æ"ÌQôMÎÍÈaÉ�Ó"ÎJÆ"ËÐÊ�È)NP� ¬ :®Ó«�¡Ô�ñÄ t È;õ�ËÍÓMÌeÒ�É�Ä-Â-Ñ¥ÎJÆ1ËÍÊ�ÈgÇ�ÑcÒ�ÓMÎÍÈ-ËÍÎ!Ò�Ñ�Ê8Î=Ô È-Æ"Ñiý<���2Õ2Ö\× �ØÕD�<�íN¥ÎÍÈ�Ê�È t È Õ8Ç�ÑcÒ�Ó"ÎJÈ ËJÎ}È-Ò�Õ8Ç�Ä;H Ó"Ê�Å�Ä§É¥Æ1Ê8Î=Ô ÄÙÕSÆ1ÕñÇ�È�Ò�Ñ�Ê H=Æ1Â-ÈgÇ�È§Î=Ô È�Æ"Ñ'�
!È-Òp0�ôMÑ�Ê�È Ò�ý��!�íNQý<"P�}È Õµý<;p�FËÍÎÍÎJÑ�Ò�Õ�Ê�È-Ì�Õ£ÎTÔ È Ï^ÈÙÕWÇ�È+ÎJÆSDOËÍÕ�È Ò�Ò�ÈDÇ�ÑKDMÈ-Ì�Õ¶Ù$Ò�Ñ�ÊKÎ Æ�x��a�(�iý<Ú����Ø�¶×�Û¶�¦ÛXÜ��¦Û9Ý.���2�¨Ý¼× �2�8��Û¨ÝÞ���X���Ø������Õ¡�H�
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TOTAL :              33766

Fluo directe :          68 % 

Ckov réfléchi :         8 % 

Ckov rayleigh :      23 %  
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Cerenkov sur le nuage
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Surface de la Terre

Sommet de l'Atmosphère
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photon diffusé 
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photon rejeté

photon rejeté
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non

non

non

photon rejeténon

oui

oui

oui

oui

Monte-Carlo "complet"

probabilité P

Monte-Carlo "complet" : N0   photons

Simulation des photons diffusés exactement n fois

Monte-Carlo "réduit"

probabilité P1

Monte-Carlo "réduit"    : Nreduit   photons
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TOTAL :              44804

Fluo directe :        51 % 

Ckov réfléchi :       6 % 

Fluo réfléchie :       2 %

Ckov rayleigh :     18 %

Fluo rayleigh :       22 %
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un photon diffusé ?
non

N0 photons

émis au-dessus du nuage

sort du nuage
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é�� ÑFËYÍ�áàÌ�Ñ*j�ÙÜÓ�ÚYÒ'ÑFá:ÛYÌ�ÕOØÐß�1ÐË�ÌÐÓ�ÌÐË+Ò>ÕêÕyÙÜÓ�ÚYáàØ�ÕOØÐÒ'ÑFË+ÒnË+ÚYá[ páàÌ�Õ|ÍÎÌÐÏ'<äÌ�ÕOÕ>ÌKÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐË+ÒêÛ�ÑFË�Õ�áàÌ/ÖYá�ÑFËe ­ �G½ o �<w_ÑFË�Õ	Ý�ÌÐÒyÒ>Ì`Ý�Ô9Ë.��Í�ÚYÏ'ÑFÒyÙàÔ9Ë�Ö�ÑFÏyÒyÙàÝÐÚYáÜÙk1ÐÏ>Ì% �á � Ì���ÌÐÒ�ÛYÌ�á�Ñ^Ö1Ô�ÕyÙÜÒyÙàÔ9Ë�ÛDÚ/ÓuÑm�DÙÜÓ�ÚYÓ°ÛYÌ`á�Ñ�ÍÎÌÐÏ'<äÌ`Û�ÑFË�Õ
áàÌnÝ>×�ÑFÓ|ÖUÛYÌ�ßbÚ�Ì�Ö1ÌÐÚYÒ-,ÐÒyÏ>ÌOÖYÏyÙàÕ�ÌÐËsÝ�Ô9Ó|ÖYÒ>ÌOÛ�ÑFË�Õ�á�Ñ¯��Ô9ÏyÓ�ÚYáàÌêÑFË�ÑFáM bÒyÙk9+Ú�Ì��.���/Ö�ÑFÏ�á � ÙÜË+ÒyÏ>ÔbÛDÚ�ÝÐÒyÙàÔ9ËõÛYÌ
á � ÑFËYÍ�áàÌ d   h�¾ Õ>Ô9Ú�ÕèáàÌ�9�Ú�ÌÐá�Ì�ÕyÒ�Ï>ÌÐÖ1ØÐÏ>Ø�Ì:á�Ñ�ÖäÔ�ÕyÙÜÒyÙàÔ9ËêÛDÚêÓuÑm�bÙÜÓ�ÚYÓ
ÛYÌÐÖYÚYÙàÕLáàÌ:Ò>ØÐáàÌ�Õ>Ý�Ô9ÖäÌ f[ÌÐË�Ý]ÑFÏyÒ�ÛDÚ/Õ>Ý>×�ØÐÓuÑ�^Í+ÑFÚ�Ý'×�Ì�ÛYÌ�á�Ñ���Í�ÚYÏ>ÌÙ�.����h�$UU & � [ � ���%�{�~��q� b_c ` e d r d   h�¾ o�svu b e d   h�¾ oeqp�rtsvu b e d r d   h!¾ o�o¿�>pÀi �;������ � � f¤�.� Áâh
7èÌÐÒyÒ>Ì���Ô9ÏyÓ�ÚYáàÌ�Ì�ÕyÒLÕyÚYÖäÌÐÏyÖ1Ô�Õ>Ø�Ì�ÑFÚ.�uÏ>Ø�ÕyÚYáÜÒ'ÑFÒ>ÕLÛYÌ�á�Ñ�ÕyÙÜÓ�ÚYá�ÑFÒyÙàÔ9ËKÕyÚYÏèá�ÑM��Í�ÚYÏ>ÌM�.���lf[ÛDÏ>Ô9ÙÜÒ>ÌÛh� bÔ��ná�Ñ�ß�ÙÜÒ>Ì�Õ'Õ>Ì
ÑFËYÍ�ÚYá�ÑFÙÜÏ>Ì�Ì�ÕyÒ�ÒyÏ'Ñ9Ý�Ø�Ì�ÌÐËÂ�[Ô9Ë�ÝÐÒyÙàÔ9Ë�ÛYÌ`á � ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÛDÚKÓuÑm�DÙÜÓ�ÚYÓ� wÖäÔ9ÚYÏ	ÛDÙ5��ØÐÏ>ÌÐË+Ò>Ì�Õ�ß�ÑFáàÌÐÚYÏ>Õ�ÛYÌ_á � ÑFËYÍ�áàÌ=j]Ø�-
ËYÙÜÒy×�ÑFá[� é Ñ#��Ô9ÏyÓ�ÚYáàÌ�ÑFË�ÑFáM bÒyÙk9+Ú�Ì�Ï>ÌÐÖYÏ>Ô�ÛDÚYÙÜÒ#��Û21ÐáàÌÐÓ�ÌÐË�Ò_á�Ñ�ßbÙÜÒ>Ì�Õ>Õ>Ì^ÑFËYÍ�ÚYá�ÑFÙÜÏ>Ì|ÕyÙÜÓ�ÚYáàØ�Ì%� � ÑFËYÍ�áàÌÙj]ØÐËYÙÜÒy×�ÑFá
�2�YØ% -ÌÐÒ`Û�ÑFË�Õ_á�ÑnÍ+ÑFÓ|Ó�Ì�Û � ÑFáÜÒyÙÜÒyÚ�ÛYÌOÔ���Õ>Ì|ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐË+Ò�áàÌ�Õ`ÍÎÌÐÏ'<äÌ�Õ_×�Ñ9ÛDÏ>Ô9ËYÙk9�Ú�Ì�Õ� �á�ÑnßbÙÜÒ>Ì�Õ>Õ>Ì�ÑFËYÍ�ÚYá�ÑFÙÜÏ>Ì
Ì�ÕyÒ�9�Ú�Ñ9ÕyÙÜÓ�ÌÐË+Ò|Ý�Ô9Ë�ÕyÒ'ÑFË�Ò>Ì%� é Ñ�ÛYØÐÖ1ÌÐË�Û�ÑFË�Ý�ÌêÕ>ÌÐÓ=<YáàÌnÖYáÜÚ�ÕA�[Ô9ÏyÒ>Ì¯�KÍ�Ï'ÑFË�ÛUÑFËYÍ�áàÌlj]ØÐËYÙÜÒy×�ÑFá[ kÓuÑFÙàÕ�Ï>Ø�Õ>ÚYáÜÒ>Ì
ÖYÏyÙÜË�ÝÐÙÜÖ�ÑFáàÌÐÓ�ÌÐË�Ò�ÛYÌ:á � Ì��1ÌÐÒèÏ>Ø�ÕyÙàÛDÚ�ÌÐá�ÛYÌ�á�Ñ�Ö1Ô�ÕyÙÜÒyÙàÔ9ËnÛDÚêÓuÑm�DÙÜÓ�ÚYÓ ÛYÌ�ÛYØÐßÎÌÐáàÔ9ÖYÖäÌÐÓ�ÌÐË�Ò	Û�ÑFË�ÕèáàÌ�Ý'×�ÑFÓ|ÖKÛYÌ
ßbÚ�Ì% Yá�Ñ�ß�ÑFáàÌÐÚYÏ�ÛYÌ d   h!¾ ÑFÒyÒ>ÌÐÙÜÍ�Ë�ÑFË�Ò�ÌÐË+ßbÙÜÏ>Ô9Ë�ï � Ö1Ô9ÚYÏ�áàÌ�Õ�ÍÎÌÐÏ'<1Ì�Õ�Û � ÑFËYÍ�áàÌMj]ØÐËYÙÜÒy×�ÑFákØÐÍ+ÑFá;�|
Fð � �

é Ñ¯�MÑFÙ><YáàÌOÛYØÐÖ1ÌÐË�Û�ÑFË�Ý�ÌêÛYÌ�á�ÑKß�ÙÜÒ>Ì�Õ>Õ'ÌOÑFËYÍ�ÚYá�ÑFÙÜÏ>Ì/Ñ�ßÎÌ�ÝOá � ÑFáÜÒyÙÜÒyÚ�ÛYÌêÛDÚ�ÓuÑm�DÙÜÓ�ÚYÓ»ÛYÌuá�ÑKÍÎÌÐÏ'<äÌnÌ�ÕyÒ�á�Ñ
Õ>Ì�Ý�Ô9Ë�ÛYÌ�ÓuÑFËYÙ	��Ì�ÕyÒ'ÑFÒyÙàÔ9Ë|ÛDÚ�Ö1ÌÐÚ�ÛYÌ�Õ>ÌÐË�ÕyÙ><YÙÜáÜÙÜÒ>ØèÛ � ÚYË�ÛYØÐÒ>Ì�ÝÐÒ>ÌÐÚYÏ�ÕyÖ�ÑFÒyÙ�ÑFáDÑFÚ.��Ì��1ÌÐÒ>ÕkÛYÌåÖYÏ>Ô��bÙÜÓ|ÙÜÒ>Ø%� é ÑÀ�MÑFÙ><YáàÌ
ß�ÑFÏyÙ�ÑFÒyÙàÔ9ËKÛDÚêÒ>ÌÐÏyÓ�Ì_Û � ÑFËYÍ�áàÌ:Õ'Ô9áÜÙàÛYÌ_ØÐßÎÔâ9�Ú�Ø�Ì�ÌÐË/Õ>Ì�ÝÐÒyÙàÔ9Ëyã.� � ÌÐË/ØÐÒ'ÑFÙÜÒLá�Ñ�ÖYÏ>ÌÐÓ|Ùk1ÐÏ>Ì�ÓuÑFËYÙ	�[Ì�ÕyÒ'ÑFÒyÙàÔ9Ë��T7èÌÐÒyÒ>Ì
ÖYÏ>Ô9ÖYÏyÙàØÐÒ>Ø�Ì�ÕyÒ|ÙàÝÐÙ	Ì�Õ>Õ>ÌÐË�ÒyÙàÌÐáÜáàÌ/ÖYÚYÙàÕ;9�Ú�Ìêá�Ñ�ß�ÙÜÒ>Ì�Õ>Õ'ÌKÑFËYÍ�ÚYá�ÑFÙÜÏ>ÌKÝ�Ô9Ë�ÕyÒyÙÜÒyÚ�Ì/ÚYË <1Ô9Ë Ì�ÕyÒyÙÜÓuÑFÒ>ÌÐÚYÏuÛYÌêá � ÑFËYÍ�áàÌ
j]ØÐËYÙÜÒy×�ÑFákÛYÌ�á�Ñ^ÍÎÌÐÏ'<äÌ% �Õ'ÑFË�Õ	Ý�Ô9ËYË�ÑFÙàÕ>Õ'ÑFË�Ý�Ì`ÖYÏ>Ø]ÑFá�Ñ*<YáàÌ�ÛYÌ�á � ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÛDÚ/ÓuÑm�DÙÜÓ�ÚYÓ²ÛYÌ`ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐÓ�ÌÐË+Ò��
n0/�12/314/ÄÃ Å��up « s�ti�~wP8�:cvuqBx� ÖYáÜÚ�Õ�×�ÑFÚYÒ>Ì�ÑFáÜÒyÙÜÒyÚ�ÛYÌ% +áàÌ�Õ�ÍÎÌÐÏ'<äÌ�ÕLÑFÒyÓ�Ô�ÕyÖY×�ØÐÏyÙk9�Ú�Ì�ÕLÕ>Ì	ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐË+Ò�ÕyÚYÏ�ÛYÌ�ÖYáÜÚ�ÕpáàÔ9ËYÍ�Ú�Ì�ÕèÛDÙàÕyÒ'ÑFË�Ý�Ì�Õ��
â Ë Ñ�Ó�Ô9Ë+ÒyÏ>ØêÌÐËsÕ'Ì�ÝÐÒyÙàÔ9Ë��.���.��ã@9�Ú�ÌOÝ�ÌÐÒyÒ>ÌnÖYÏ>Ô9ÖYÏyÙàØÐÒ>ØnÖäÌÐÏyÓ�ÌÐÒyÒ'ÑFÙÜÒ|ÛYÌnÏ>ÌÐáÜÙàÌÐÏ�á�Ñ¯�<á�ÑFÏyÍÎÌÐÚYÏ�ÛDÚsÖYÏ>Ô*��áLáàÔ9Ë.-
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Í�ÙÜÒyÚ�ÛDÙÜË�ÑFáèÌÐË�ÛDÙàÕyÒ'ÑFË�Ý�ÌÍ��ÛYÌ�Õ`ØÐáàÌ�ÝÐÒyÏ>Ô9Ë�Õ�ÛYÌ^á�ÑêÍÎÌÐÏ'<1Ì#�ná�Ñ/ÛYÌÐË�ÕyÙÜÒ>Ø|ÛYÌ�á � ÑFÙÜÏ`Ý�Ô9Ë�ÕyÙàÛYØÐÏ>Ø�ÌOÑFÚNÓuÑm�DÙÜÓ�ÚYÓ ÛYÌ
ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐÓ�ÌÐË+Ò�� â ËêØÐÒyÚ�ÛDÙàÌ�ÙàÝÐÙ1Ý�Ô9Ó|Ó�ÌÐË+Ò�Õ>Ì�Ï>ØÐÖäÌÐÏ>ÝÐÚYÒ>Ì:á � Ì���ÌÐÒ�ÛDÚnÖYáÜÚ�ÕpáàÔ9ËYÍ�Ö�ÑFÏ>Ý�Ô9ÚYÏ>Õ�ÛYÌ�ÕèØÐáàÌ�ÝÐÒyÏ>Ô9Ë�ÕèÕ>ÚYÏ
á�Ñ|ÛDÚYÏ>Ø�Ì�ÛDÚ�ÕyÙÜÍ�Ë�ÑFá-ÛYÌ#/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì�ÛDÙÜÏ>Ì�ÝÐÒ>Ì%�
N wO9P8Õ{}q�9P8�Qcv qBvuqBx6RS9P8�T��us
â ËNÖYÏ>Ø�Õ>ÌÐË�Ò>Ì^ÚYËNÝ]ÑFáàÝÐÚYáåÕyÙÜÓ|ÖYáÜÙ5��Ø�ÖäÔ9ÚYÏ_Ì�ÕyÒyÙÜÓ�ÌÐÏ`ÛYÌ�ÓuÑFËYÙk1ÐÏ>Ì�ÑFË�ÑFáM bÒyÙk9+Ú�Ì^áàÌ�Õ�ÛYØÐÖ1ÌÐË�Û�ÑFË�Ý�Ì�Õ`ÛYÌ�á�ÑOÛDÚYÏ>Ø�Ì
ÛDÚ/ÕyÙÜÍ�Ë�ÑFá-Ñ�ßÎÌ�Ý�á � ÑFËYÍ�áàÌ4j]ØÐËYÙÜÒy×�ÑFá-ÌÐÒLá � ÑFáÜÒyÙÜÒyÚ�ÛYÌ_ÛDÚnÓuÑm�bÙÜÓ�ÚYÓ
ÛYÌ:ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐÓ�ÌÐË+Ò�� é Ì�Õ>Ý>×�ØÐÓuÑ^ÛYÌ:Í+ÑFÚ�Ý>×�Ì
ÛYÌ|á�Ñ ��Í�ÚYÏ>Ìl�.� Á/ÖYÏ>Ø�Õ>ÌÐË+Ò>ÌuáàÌ|Ý]Ñ9Õ`ÕyÙÜÓ|ÖYáàÌ�Û � ÚYË�Ì�ÍÎÌÐÏ'<äÌ�ÛYÔ9Ë�Ò`áàÌ|ÓuÑm�DÙÜÓ�ÚYÓ ÛYÌ|ÛYØÐßÎÌÐáàÔ9ÖYÖäÌÐÓ�ÌÐË�Ò�Õ>Ì|Õ>ÙÜÒyÚ�Ì
ÑFÚ5Ë�Ñ9ÛDÙÜÏ_ÛDÚ�Ò>ØÐáàÌ�Õ'Ý�Ô9ÖäÌ%� é Ì�Õ�Ö1Ô9ÙÜË+Ò>Õ p ÌÐÒ�)nÕ>Ô9Ë�Ò:ÛYÌÐÚ.��ÖäÔ�Õ>ÙÜÒyÙàÔ9Ë�Õ:Õ'ØÐÖ�ÑFÏ>Ø�Ì�Û � ÚYË�Ì^ÛDÙàÕyÒ'ÑFË�Ý�Ì�Î áàÌ�áàÔ9ËYÍ/ÛYÌ
á � Ñm�YÌ�ÛYÌ�á�Ñ�ÍÎÌÐÏ'<1Ì% bÛYÔ9Ë�Ò�áàÌ�ÕLÛDÙàÕyÒ'ÑFË�Ý�Ì�ÕLÏ>Ì�ÕyÖ1Ì�ÝÐÒyÙÜßÎÌ�Õ	ÑFÚnÛYØÐÒ>Ì�ÝÐÒ>ÌÐÚYÏ	Õ>Ô9Ë�ÒLË�Ô9Ò>Ø�Ì�Õ�Ï'®LÌÐÒ�Ï $ � â ËnË�Ô9Ò>Ì.V�Wpá�Ñ
ÛDÙ5��ØÐÏ>ÌÐË�Ý�Ì�ÛYÌ�Ò>ÌÐÓ|Ö�Õ�Û � ÑFÏyÏyÙÜßÎØ�Ì�ÕyÚYÏ�áàÌ�Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì`ÛYÌ�Õ�ÖY×�Ô9Ò>Ô9Ë�Õ�ØÐÓ|ÙàÕ�ÌÐË�ÒyÏ>Ì`Ý�Ì�Õ	ÛYÌÐÚ.�/ÖäÔ�Õ>ÙÜÒyÙàÔ9Ë�Õ%$

[ VlW��ÐÎ rÑe Ï $ i Ï'® o f¤�.����h�kÔ9ÚYÏ�ÚYË�Ì�ÛDÙàÕyÒ'ÑFË�Ý�Ì*Î��MÑFÙ><YáàÌ�ÛYÌÐß�ÑFË+Ò�Ï ® ÌÐÒ¤Ï $  �á�Ñ�ÛYØÐÖ1ÌÐË�Û�ÑFË�Ý�Ì^Ñ�ßÎÌ�Ý d ÛYÌ`á�ÑuÛDÚYÏ>Ø�Ì�ÛDÚ�ÕyÙÜÍ�Ë�ÑFá�Ý�Ô9áÜáàÌ�ÝÐÒ>Ø
Ö�ÑFÏ	á�Ñ|áàÌÐË+ÒyÙÜáÜáàÌ`Ì�ÕyÒ�ÛYÔ9ËYË�Ø�Ì�ÑFÚ/ÖYÏ>ÌÐÓ|ÙàÌÐÏ�Ô9Ï>ÛDÏ>Ì_Ö�ÑFÏ�á�Ñ�Ï>ÌÐá�ÑFÒyÙàÔ9ËÒ$

[ V�W��ÑÎ � e�pYr�svu b d o f¤�.����h

é Ñ5ÛDÙàÕyÒ'ÑFË�Ý�Ì/ÕyÚYÏ^á�Ñ:9�Ú�ÌÐáÜáàÌ/Õ>ÌêÛYØÐßÎÌÐáàÔ9ÖYÖäÌ/ÚYË�ÌêÍÎÌÐÏ'<1Ìnß9ÑFÏyÙàÌêÖYÏ>Ô9Ö1Ô9ÏyÒyÙàÔ9ËYË�ÌÐáÜáàÌÐÓ�ÌÐË+Ò���á � ÙÜË+ßÎÌÐÏ>Õ>Ì�ÛYÌêá�Ñ
ÛYÌÐË�ÕyÙÜÒ>Ø�ÛYÌ`á � ÑFÙÜÏ�Ó e3f k}m_n hLÝ�Ô9Ë�Õ>ÙàÛYØÐÏ>Ø�Ì�ÑFÚ�ÓuÑm�bÙÜÓ�ÚYÓ²ÛYÌ�ÛYØÐßÎÌÐáàÔ9ÖYÖäÌÐÓ�ÌÐË�Ò f[Ý'×�ÑFÖYÙÜÒyÏ>Ìl��h���æ�Ë�Ý�Ô9Ë�ÕyÙàÛYØÐÏ'ÑFË+Ò
áàÌ^Ò>ÌÐÏyÓ�ÌlÎ@ÛYÌ�á � Ø�9�Ú�ÑFÒyÙàÔ9Ëg�.���êÝ�Ô9Ó|Ó�Ì|ØÐÒ'ÑFË+Ò_Ï>ÌÐÖYÏ>Ø�Õ>ÌÐË�Ò'ÑFÒyÙ	�	ÛYÌ�á�Ñ|�<á�ÑFÏyÍÎÌÐÚYÏ`ÛDÚ5ÖYÏ>Ô*��á�áàÔ9ËYÍ�ÙÜÒyÚ�ÛDÙÜË�ÑFá	�§ �Ô9Ë
Ö1ÌÐÚYÒ�Ì��DÖYÏyÙÜÓ�ÌÐÏ	á�Ñ^ÛYØÐÖäÌÐË�Û�ÑFË�Ý�Ì�ÛYÌ_á�Ñ^ÛDÚYÏ>Ø�Ì`ÛDÚ�Õ>ÙÜÍ�Ë�ÑFá3Ñ�ßÎÌ�Ý`á � ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÛDÚ/ÓuÑm�bÙÜÓ�ÚYÓ Ö�ÑFÏ	á�Ñ�Ï>ÌÐá�ÑFÒyÙàÔ9ËÔ$

[ V�W¿Õ p�rtsvu b dÓ e3f k�mHn o f¤�.�xÖ%h
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â Ë´ØÐÒyÚ�ÛDÙàÌ�ÙàÝÐÙ�á�Ñ�ß9ÑFÏyÙ�ÑFÒyÙàÔ9Ë ÛDÚÅË�Ô9Ó=<YÏ>Ì�Ò>Ô9Ò'ÑFá:ÛYÌ�ÖY×�Ô9Ò>Ô9Ë�ÕêÛYØÐÒ>Ì�ÝÐÒ>Ø�Õ/Ñ�ßÎÌ�Ý�á � ÑFËYÍ�áàÌ@j]ØÐËYÙÜÒy×�ÑFá�ÌÐÒná�Ñ
Ö1Ô�ÕyÙÜÒyÙàÔ9Ë�ÛDÚKÓuÑm�DÙÜÓ�ÚYÓ°ÛYÌ`ÛYØÐßÎÌÐáàÔ9ÖYÖäÌÐÓ�ÌÐË�Ò:Û�ÑFË�Õ	áàÌ_Ý>×�ÑFÓ|Ö�ÛYÌ`ß�Ú�Ì%�
Å « |�sâvutuqBvur�s@q��csâr@x�õ>qBv;:Æxdsîö « v�8¬9ÛzuqBx
â Ë�Ï'ÑFÖYÖ1ÌÐáÜáàÌ+9�Ú � �/ØÐË�ÌÐÏyÍ�ÙàÌ�ÌÐÒ�ÓuÑ9Õ>Õ>Ì�ÛDÚ�ÖYÏyÙÜÓuÑFÙÜÏ>Ì��2�DØ�Ì�ÕÛ �áàÌ�Õ_ÍÎÌÐÏ'<1Ì�Õ`ÙÜË�ÝÐáÜÙÜË�Ø�Ì�Õ�Õ'Ì�ÛYØÐßÎÌÐáàÔ9ÖYÖäÌÐË�Ò*�êÖYáÜÚ�Õ
×�ÑFÚYÒ>Ì|ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÌÐÒ�ÍÎØÐËB1ÐÏ>ÌÐË+Ò_ÖYáÜÚ�Õ:ÛYÌ`ÖY×�Ô9Ò>Ô9Ë�Õ�ÛDÚ���ÑFÙÜÒ:Û � ÚYË�ÖYáÜÚ�Õ:áàÔ9ËYÍOÖ�ÑFÏ>Ý�Ô9ÚYÏ>Õ_ÛYÌ�Õ�ØÐáàÌ�ÝÐÒyÏ>Ô9Ë�Õ.�|×�ÑFÚYÒ>Ì
ÑFáÜÒyÙÜÒyÚ�ÛYÌ�f[Ý>×�ÑFÖYÙÜÒyÏ>Ì-Áâh�� � ÙÜË�ÕyÙ[ 4�|
9ì%�: YáàÌ�Ë�Ô9Ó=<YÏ>Ì�ÛYÌ_ÖY×�Ô9Ò>Ô9Ë�Õ�ÍÎØÐË�ØÐÏ>Ø�Õ:Ì�ÕyÒ89�Ú�ÑFÒyÏ>Ì���Ô9ÙàÕ�ÕyÚYÖ1ØÐÏyÙàÌÐÚYÏ��|Ý�ÌÐáÜÚYÙ
Û � ÚYË�Ì�ÍÎÌÐÏ'<äÌ�ßÎÌÐÏyÒyÙàÝ]ÑFáàÌ%�

é Ì�ÕèÖY×�Ô9Ò>Ô9Ë�ÕèÛYÌ�ÕèÍÎÌÐÏ'<1Ì�ÕèÙÜË�ÝÐáÜÙÜË�Ø�Ì�ÕèØÐÒ'ÑFË�ÒLÍÎØÐË�ØÐÏ>Ø�ÕÀ�`ÖYáÜÚ�Õ�×�ÑFÚYÒ>Ì_ÑFáÜÒyÙÜÒyÚ�ÛYÌ% �ÙÜáàÕLÕ>Ì�ÖYÏ>Ô9Ö�ÑFÍÎÌÐË+ÒZ��ÒyÏ'Ñ�ßÎÌÐÏ>Õ
áàÌ�Õ`Ý�Ô9Ú�Ý'×�Ì�Õ_áàÌ�Õ�Ó�Ô9ÙÜË�Õ`ÛYÌÐË�Õ>Ì�Õ_ÛYÌ^á � ÑFÒyÓ�Ô�Õ>ÖY×B1ÐÏ>Ì|ÌÐÒ`Õ>Ô9Ë+Ò`ÛYÔ9Ë�Ý^Ó�Ô9ÙÜË�Õ`ÑFÒyÒ>ØÐË�Ú�Ø�Õ�ÕyÚYÏ�áàÌÐÚYÏ_ÒyÏ'Ñ ÿ ÌÐÒ_ßÎÌÐÏ>Õ�áàÌ
Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì%� é Ñ`ÒyÏ'ÑFË�Õ>Ó|ÙàÕ>ÕyÙàÔ9ËnÓ�ÔE ÎÌÐËYË�Ø�Ì_ÕyÚYÏ�á � ÌÐË�Õ>ÌÐÓ=<YáàÌ�ÛYÌ�ÕèÖY×�Ô9Ò>Ô9Ë�ÕLÛYÌ0/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì�ØÐÓ|ÙàÕ�Ö�ÑFÏ�á�Ñ�ÍÎÌÐÏ'<1Ì
Ì�ÕyÒ�ÒyÏ'Ñ9Ý�Ø�ÌOÕ>ÚYÏ�á�Ñ���Í�ÚYÏ>Ìl�.��� f Í+ÑFÚ�Ý>×�ÌÛh�ÌÐË?��Ô9Ë�ÝÐÒyÙàÔ9ËUÛYÌ�á � ÑFËYÍ�áàÌ j]ØÐËYÙÜÒy×�ÑFá[ �Ö1Ô9ÚYÏ�ÛYÌ�Õ�ÍÎÌÐÏ'<1Ì�Õ�ÕyÙÜÓ�ÚYáàØ�Ì�Õl�
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la contribution de l'ozone est 

constante et égale à  0.97
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ª���£[í%�Tñ Ï¤òmó;ômõÕö[ê á2÷Æ¥;£[©�¥§¢[©�®�«8¡m���>ù ©�«�¢[��«m ¤©¯¢[Üi¡Û¨� ¤©�ª¬«:¥§��¡m��­:¨*®§£[�� ¤¦���«m¦��u¡m©¯£[��¦�¢[����«�ø5®¬«*¦�¢[©�®�«8¡Û�u�>ù ¥¬«mª����iú�Ü�«*©¯¢[°:¥§� Ï  ¤©��	¨m�û¥;¢[©�®�«
ü ÀÕÁ¬¿åÁ¬Å�ýP¿þÎ*½I¿åÃ á

p ð%$'&�(*)ÈÛYÔ9Ë+ÒLá � ÙÜÓ|Ö�Ñ9ÝÐÒ�Ì�ÕyÒèÕyÙÜÒyÚ�Ø:ÑFÚOË�Ñ9ÛDÙÜÏ�ÛDÚuÒ>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì�f áàÔ9ÒLÛ � ØÐß�1ÐË�ÌÐÓ�ÌÐË+Ò>Õ¤�	`�_�e[_�����e����be��.h���w � ÌÐË�ß�ÙÜÏ>Ô9Ë
� ì�A
ÖäÔ9ÚYÏ�áàÌ�Õ	ÍÎÌÐÏ'<1Ì�Õ	ßÎÌÐÏyÒyÙàÝ]ÑFáàÌ�Õ� �á�Ñ^ÒyÏ'ÑFË�ÕyÓ|ÙàÕ>ÕyÙàÔ9Ë�Ì�ÕyÒ�ÑFÚYÍ�Ó�ÌÐË+Ò>Ø�Ì�Û � ÚYËÂ�MÑ9ÝÐÒ>ÌÐÚYÏ p ëHînÌÐË+ßbÙÜÏ>Ô9Ëø��?9ð � � â Ë
Ë�Ô9Ò>ÌÐÏ'ÑM9�Ú�ÌLá � ÑFÒyÒ>ØÐË+Ú�ÑFÒyÙàÔ9ËnÛDÚ�/�Ú.��Ö�ÑFÏ�á�Ñ�Ý�Ô9Ú�Ý'×�Ì	Û � Ô:j]Ô9Ë�Ì�Ï>Ì�ÕyÒ>Ì}�MÑFÙ><YáàÌ% ÎÑ�ßÎÌ�Ý�ÚYË�ÌLß�ÑFáàÌÐÚYÏåÛYÌLÒyÏ'ÑFË�ÕyÓ|ÙàÕ>Õ>ÙàÔ9Ë
ÛYÌA&(
%A ÙÜË�ÛYØÐÖäÌÐË�Û�ÑFË�Ò>Ì�ÛYÌ_á � ÑFËYÍ�áàÌ j]ØÐËYÙÜÒy×�ÑFá[�

é Ñ=��Í�ÚYÏ>Ì �.����f[ÛDÏ>Ô9ÙÜÒ>ÌÛhèÖYÏ>Ø�Õ>ÌÐË+Ò>Ì�á�Ñ�ß�ÑFÏyÙ�ÑFÒyÙàÔ9ËKÛYÌ:á � ÙÜË+Ò>ÌÐË�ÕyÙÜÒ>Ø�ÛDÚKÕyÙÜÍ�Ë�ÑFá�ÛYÌ4/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì`ÛDÙÜÏ>Ì�ÝÐÒ>Ì`Ñ�ßÎÌ�Ý
á � ÑFËYÍ�áàÌ=j]ØÐËYÙÜÒy×�ÑFá[� é Ì�Õ�Ì���ÌÐÒ>Õ�Ï>Ì�ÕyÖ1Ì�ÝÐÒyÙ	��Õ	ÛYÌ�á�Ñ^ÒyÏ'ÑFË�ÕyÓ|ÙàÕ>Õ>ÙàÔ9ËKÌÐÒ�ÛYÌ�á � ÙÜË+Ò>ÌÐË�ÕyÙÜÒ>Ø*�^á � ØÐÓ|ÙàÕ>ÕyÙàÔ9ËKÕ'Ì�ÒyÏ'Ñ9ÛDÚYÙàÕ>ÌÐË+Ò
Ö�ÑFÏkÚYË�Ì�ÑFÚYÍ�Ó�ÌÐË+Ò'ÑFÒyÙàÔ9Ë�ÛYÌ�ÖYÏ;1�Õ�Û � ÚYË*�MÑ9ÝÐÒ>ÌÐÚYÏ � ÛYÌpá � ÙÜË�Ò>ÌÐË�ÕyÙÜÒ>ØLÛDÚ�Õ>ÙÜÍ�Ë�ÑFábÛYÌP/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�ÌLÛDÙÜÏ>Ì�ÝÐÒ>Ì�ÌÐË�ÒyÏ>ÌLð��
ÌÐÒ¿
9ì � �P�kÔ9ÚYÏ�ÚYË�Ï'ÑE ÎÔ9Ë|ÛYÌpá�Ñ�áàÌÐË+ÒyÙÜáÜáàÌLØÐÍ+ÑFáÛ��)bëíìi� ÌÐÒ�ÚYË�Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1ÌpÖYá�Ñ9Ý�Ø��	î+ï9ð��]� Û � ÑFáÜÒyÙÜÒyÚ�ÛYÌ% 9áàÌpË�Ô9Ó=<YÏ>Ì
ÛYÌ�ÖY×�Ô9Ò>Ô9Ë�Õ	ÛYÌ�/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì�ÛDÙÜÏ>Ì�ÝÐÒ>Ì_Ì�ÕyÒ�Û � ÌÐË+ßbÙÜÏ>Ô9Ëy?9ð�ð�ð|ÖäÔ9ÚYÏ�ÚYË�Ì:ÍÎÌÐÏ'<1Ì�ßÎÌÐÏyÒyÙàÝ]ÑFáàÌ%� p ð $'& (m) ��w_ÑFË�ÕLá�Ñ
Ý�Ô9Ë.��Í�ÚYÏ'ÑFÒyÙàÔ9ËNÛYÌ`á � Ô9ÖYÒyÙk9�Ú�Ì�ÌÐË�ß�ÙàÕ6ÑFÍÎØ�Ì�Ö1Ô9ÚYÏ�æåÊ_ç â  2)9ð�ð�ðOÖY×�Ô9Ò>Ô9Ë�Õ:ÛYÌM/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì�Õ>Ô9Ë+Ò:Ý�Ô9áÜáàÌ�ÝÐÒ>Ø�Õ:Ö�ÑFÏ
á�Ñ^áàÌÐË�ÒyÙÜáÜáàÌ`Ö1Ô9ÚYÏ�ÚYË�Ì_ÍÎÌÐÏ'<1Ì_ßÎÌÐÏyÒyÙàÝ]ÑFáàÌ%�
Å « |�sâvutuqBvur�s@q��csâr@xdqð|¿QcwP8¬9P8¬QÆv tiqBv�w�xds@r*zuqB{}| tusy����s� ��Ë�ÛYÌ-�[Ô9ÏyÓ�ÚYáàÌÐÏ�ÑFÚ5ÖYÏ>ÌÐÓ|ÙàÌÐÏ�Ô9Ï>ÛDÏ>Ì^á�ÑnÛYØÐÖäÌÐË�Û�ÑFË�Ý�Ì�ÛYÌ^á � ÙÜË�Ò>ÌÐË�ÕyÙÜÒ>Ø�ÛDÚNÕyÙÜÍ�Ë�ÑFáåÛYÌÙ/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì�ÛDÙÜÏ>Ì�ÝÐÒ>Ì
Ñ]ßÎÌ�Ý^á�ÑnÖäÔ�ÕyÙÜÒyÙàÔ9ËNÛYÌ�á�ÑOÍÎÌÐÏ'<äÌ^Û�ÑFË�Õ�áàÌ|Ý'×�ÑFÓ|Ö�ÛYÌ�ßbÚ�Ì% 1Ô9ËNÝ�Ô9Ë�ÕyÙàÛ21ÐÏ>Ì|ÌÐË5ÖYÏ>ÌÐÓ|Ùk1ÐÏ>ÌuÑFÖYÖYÏ>Ô��DÙÜÓuÑFÒyÙàÔ9Ëg9�Ú�Ì
Ò>Ô9Ú�Õ�áàÌ�Õ�ÖY×�Ô9Ò>Ô9Ë�Õ�Õ>Ô9Ë�Ò�ØÐÓ|ÙàÕ�ÑFÚKÓuÑm�DÙÜÓ�ÚYÓ²ÛYÌ_ÛYØÐßÎÌÐáàÔ9ÖYÖäÌÐÓ�ÌÐË�Ò*$

á  �ù	ú h � ¾ �Ðá &Àû   h!¾î(ü � f¤�.� �%� h

á & ØÐÒ'ÑFË+Ò�áàÌ|Ë�Ô9Ó=<YÏ>ÌuÒ>Ô9Ò'ÑFá�ÛYÌ|ÖY×�Ô9Ò>Ô9Ë�Õ�ØÐÓ|ÙàÕ`Ö�ÑFÏ�á�ÑêÍÎÌÐÏ'<äÌ% û   h�¾ á � ÑFËYÍ�áàÌuÕ>Ô9áÜÙàÛYÌ���Ô9ÏyÓ�Ø�Ö�ÑFÏ�á�Ñ/ÕyÚYÏq�MÑ9Ý�Ì
ÖYÏ>Ô ÿ ÌÐÒ>Ø�Ì�ÛDÚÅÛYØÐÒ>Ì�ÝÐÒ>ÌÐÚYÏOÌÐÒ � á�Ñ5ÒyÏ'ÑFË�ÕyÓ|ÙàÕ>Õ>ÙàÔ9Ëê�5ÒyÏ'Ñ]ßÎÌÐÏ>Õuá � ÑFÒyÓ�Ô�ÕyÖY×B1ÐÏ>Ì�Ý�Ô9Ë�ÕyÙàÛYØÐÏ>Ø�Ì�ÌÐË+ÒyÏ>ÌKá�Ñ�ÖäÔ�Õ>ÙÜÒyÙàÔ9Ë
ÛDÚÅÓuÑm�bÙÜÓ�ÚYÓ ÛYÌ�ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐÓ�ÌÐË+Ò/ÌÐÒOáàÌ�Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì%� â Ë´Ë�Ô9Ò>Ì�Ï á�Ñ�ÛDÙàÕyÒ'ÑFË�Ý�Ì�ÌÐË�ÒyÏ>Ì�áàÌ�ÓuÑm�bÙÜÓ�ÚYÓ¿ÛYÌ
ÛYØÐßÎÌÐáàÔ9ÖYÖ1ÌÐÓ�ÌÐË+Ò�ÌÐÒ3áàÌpÛYØÐÒ>Ì�ÝÐÒ>ÌÐÚYÏ� QÌÐÒ�ý   h�¾ á�Ñ�ÕyÚYÏq�MÑ9Ý�ÌpÛYÌ�á�Ñ	áàÌÐË+ÒyÙÜáÜáàÌèÛDÚ�Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì%�P��ÑFÏ3á�Ñ�ÕyÚYÙÜÒ>Ì% �áàÌ�Õ�ß9ÑFÏyÙ�Ñ*<YáàÌ�Õ
Ó�ÚYËYÙàÌ�Õ�ÛYÌ�á � ÙÜË�ÛDÙàÝ�Ì|þ5Ý�Ô9ÏyÏ>Ì�ÕyÖ1Ô9Ë�ÛYÌÐË+Ò|ÑFÚ.��ØÐß�1ÐË�ÌÐÓ�ÌÐË+Ò>Õ^ÛYÔ9Ë+Ò�áàÌ�ÓuÑm�DÙÜÓ�ÚYÓ»Õ>Ì�ÕyÙÜÒyÚ�Ì|�Ká�ÑêßÎÌÐÏyÒyÙàÝ]ÑFáàÌnÛDÚ
ÛYØÐÒ>Ì�ÝÐÒ>ÌÐÚYÏ�fÈ��Í�ÚYÏ>Ì=�.�xÖ�f Í+ÑFÚ�Ý>×�ÌÛh'h����Ô9ÚYÏLÚYË�Ì:ÖäÔ�Õ>ÙÜÒyÙàÔ9ËêÛ�ÑFË�ÕLáàÌ:Ý>×�ÑFÓ|ÖKÛYÌ:ßbÚ�Ì�Ï>ÌÐÖ1ØÐÏ>Ø�Ì:Ö�ÑFÏLá � ÑFËYÍ�áàÌ d   h�¾ ÛYÌÐÖYÚYÙàÕLáàÌ�Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì fÈ��Í�ÚYÏ>Ì �.�xÖ
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f Í+ÑFÚ�Ý'×�ÌÛh'h� �á � ÑFËYÍ�áàÌ`Õ'Ô9áÜÙàÛYÌ��[Ô9ÏyÓ�Ø�Ö�ÑFÏ�á�Ñ^áàÌÐË+ÒyÙÜáÜáàÌ`Õ � Ø�ÝÐÏyÙÜÒA$

û   h!¾ � ý   h!¾ svu b d   h�¾Ï $ f¤�.� � ã�h

æ�ËsË�ØÐÍ�áÜÙÜÍÎÌ]ÑFË+Ò|á�Ñ�ÕyÖY×�ØÐÏyÙàÝÐÙÜÒ>ØêÛYÌ�á�Ñ��3ÌÐÏyÏ>Ì% �Ô9Ë�Ö1ÌÐÚYÒ^Ì��bÖYÏyÙÜÓ�ÌÐÏ�á�ÑKß�ÑFÏyÙ�ÑFÒyÙàÔ9ËUÛYÌuá�Ñ�ÛDÙàÕyÒ'ÑFË�Ý�ÌCÏ Ñ]ßÎÌ�Ýná�Ñ
Ö1Ô�ÕyÙÜÒyÙàÔ9Ë�Û�ÑFË�Õ�áàÌ�Ý>×�ÑFÓ|Ö�ÛYÌ�ßbÚ�Ìl$ Ï � Ï��svu b d   h�¾ f¤�.� � ��hÏ���ØÐÒ'ÑFË�Ò:á�ÑnÛDÙàÕyÒ'ÑFË�Ý�Ì^ÌÐË�ÒyÏ>Ì�áàÌ�Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì^ÌÐÒ�áàÌ�ÓuÑm�DÙÜÓ�ÚYÓÉÛ � ÚYË�Ì�ÍÎÌÐÏ'<1Ì�ÕyÙÜÒyÚ�Ø�Ìl�OÕ'ÑußÎÌÐÏyÒyÙàÝ]ÑFáàÌ%� é�� Ø�9+Ú�Ñm-
ÒyÙàÔ9Ë@�.� � ã�Õ � Ø�ÝÐÏyÙÜÒ�ÑFáàÔ9Ï>Õ%$

û   h�¾ � ý   h!¾Ï $� egsvu b d   h�¾ o�� � û   h�¾ � � e3svu b d   h�¾ o�� f¤�.� � Áâh��ÑFÏ�ÑFÙÜáÜáàÌÐÚYÏ>Õ� -á�ÑnÒyÏ'ÑFË�ÕyÓ|ÙàÕ>ÕyÙàÔ9Ë � ÛDÚ�ÕyÙÜÍ�Ë�ÑFáåß�ÑFÏyÙàÌuÑ�ßÎÌ�Ý|á�ÑnÖ1Ô�ÕyÙÜÒyÙàÔ9Ë�Û�ÑFË�Õ`áàÌ�Ý>×�ÑFÓ|Ö�ÛYÌ�ß�Ú�Ì|ÕyÚYÙÜß�ÑFË+Ò�á�Ñ
áàÔ9ÙY$ � � e � � o 	
���
��������� ��ØÐÒ'ÑFË�Ò	á�Ñ^ÒyÏ'ÑFË�ÕyÓ|ÙàÕ>Õ>ÙàÔ9ËKÝ�Ô9Ë�ÕyÙàÛYØÐÏ>Ø�Ì-��á�Ñ^ßÎÌÐÏyÒyÙàÝ]ÑFáàÌ�ÛDÚKÒ>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì%�
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Altitude du maximum Hmax  (km)

après correction de l'effet en   (1 + 1/cos(θ))

simulation

formule analytique, prop. Hmax
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No background from 
the moon with 
90° < zenith < 109.18° 
Duty cycle = 17.96% 

Strict cut 
Sun zenith > 109.18°
Moon zenith > 109.18°
Duty cycle = 12.86%
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���6�©��¬	���x���	�����x�6�x�U�8�x���U�¢�x�6�U�M�_���! �æ "	æFý�æ�ç��¢�,�U���U�x�'���²���%���?�U�x���_�x���M�x���r�´®6¯$#²��¬	���x���	���%�¢�x���©���U�
����� � �%�M�����M��¬��U�x��èr�x�U���%�M�M�_�"����� ¼A���M���U���U�8�q�U���_�������	�U���l� � ���	���©�U�8�M�x�©Á�¯�¯��U�"º,¯�¯e» ñ èr�U�C�6�U��åxª��U�¨�x���8�
���x�����%�,�6�;Ë?�	�� �� � ���x���M�M�#�l���n� � �%�M�����M��¬��U�x�©���&%U�M�x���¨�	�S���¢���6�)æ « ��¼��S���U�M�_�������6�C��¬	���x���	�  ����e�x�6�x�x���M�"���
� � �%�M�����M��¬��U�x�©�c�%�	�"�)À,���#�l�U�x���¨�	�x���¢�r�6�"����©	���#�"� � �%�¬���6���²���n�0��äâ�U�M�x��æ äÅ�����x�6�"�_�6���#�8�x�U�S���U�M�_���	�����6�U�M�#�x�6�
�U�´�x�6�U�M�_���' �æ#é«¤��Hè)���	�!�6���©���M�_� § �%�#�	�M�� ��	�q�0�o���o¡r�	�M�_�����q���#�M�#���_�©���6�"��¬	���x���	�l�x�����l���M�_�x�6�"�U���6���©���x�
�	�%�	���6�l�)�%�_�U���Iæ

( Ú*)�üeß Ý ß�Ú*) á ü þàÿ ß þxú,ÿPú�Û ß ý
« �z©	�����x� + æFýq���x�6�x�U�8�x�"� � �UÀ,���#���M�_�������C� � �%�¬�r�6���!���Z�0��äÅ�U�M�x�,+.-�/�0��U��¼����	�U�M�_��������� � �%�¬�r�6���������x���1+.-2/43=è
�U���6���	���#�M�_���	�����!�U�_�U�¨�U�0�%�#���U�l�U���x�U���%�8���6���©���x�©�����	��������� � �¨�	�x���M���M�_��������� � �Hè)���	��æÅÏ��%�	�l�Hè)���	�©�U�
�r���������.�%�¬�r�6���´���.�x������� ê é è¨���¦�M�x����À,�����	��À��%�_�U�����M�#�©�#�0�%�#�x�����6�U�#�_���6�M�M�#���6���	�%�	�©�_���)�����x�'���
���x�%ËM�U�lÐ ã Ï�çÊ½#é + é ¾V� +.-�/ 0'5 º,¯ é æ « ���6�~�������q���x�����%�8�%�M�_�������UÀ,�U�_�����r�©�%�¿�x�U�#��� � ÐêÏ È.6 �r�U�M���U�l���
�M�#�n���_�U�©�0�'���o¡r�	�M�_�����q���#�M�#���_�����6����¬	���x���	���x�����©�U�Ç�x�U���%�����6���©���x�o����� � �¨�	�x���M���M�_���¦���o� � �Hè)���	��æ ­ �
���U�M���_�U�²�¨�	�x���¢�����_�6���S�6},�����	�U���U���x�o���#�M�S�nªIÀ��_���_�U�x�o�U�8ª����	7)�����'Á�Á�¯e» ñ è��U���x�6�����#���0��À��%�_�U�������8+.-�/90
��Á�¯ é æ « � �%�¬�r�6���´���o�0�¿äÅ�U�M�x�²À��%�M�_���#�#�	�)�%�#�x�U���U���o�)À,�6���6�U�#���;���¢�S���IèÉ�U�!�����x�S����� ¸;: é �r�����!���Í�S���
�6���©���?�U�x�U���U���"�¨�	�x���¢���%���C�!º : é �������<+.-�/ 3=5 Ò ¯ é æ
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Modèle de cumulus C1

profondeur opt. = 1

altitude sup. = 5 km

Modèle de cumulus C1

extension vert. = 1 km

altitude sup. = 5 km
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F,)HG ý%Ù8áNþ ) ÿ"þ ü þ ) ûÅÛJI þ8á Ú û ü=K Û�ÙPý Ú á Ú ú�á
« �n���x�6�x�U�	�6�C�������%�M�M�_�U���_�6�V�U���M�	�M�r�U�	�M�_���²�	�%�	��� � �%�#�Ä¤������%�,�6�t�������U�x���x���_� § �6�M�t���	���S�����x�6�����C���o¡��	�x�_���
�M�������_�U���U���S�%�#�x�MLÓ�U�#�_���6�M�C�����	���M�	�x�6�U���M�¬���_��� � �%�������U�8�x�U�q� � �%�¬���6���o���q�0��äÅ�U�M�x��æ « � �%�#�,���M�#�M¬����©Î¿���8�x��ª
­ �%�M�_�!���UÀ,�U�_�����r�C�	�%�	�VÐtÏ ÈN6 ���U�M���U�V���C�M�#�q���_�U�;�0�n���x�����%�8�%�M�_�������6�t��¬	���x���	�t�U�²���x�6�x�U�	�6�"�����8���%�,�6�
���²� � ���U�x���x���_�)è��U��� � ���²�6�M�M�#���C�_�U��� � �#�©�����U�V���6�;�6���	�x¬	�6�V���Z���%�M�M�_�U���_�6�V�U�o�x�	�M���U�	�x�_�����M���t� � �%�¬���6���������0�
äâ�U�M�x��æ

« � �%�#�M�#�M�	���!�M�����U�M�_�U���x�!���¿�8���%�,�!�6�M��©�å��6�!� Ò ° ñ è�� � �%�¬�r�6�������´�x���e� ê é �U�C�0�©¼A���	�U�M�_���´���q��¬����S�
�������o¡r�	�M�_���'���6���8���%�,�6�C�6�M���6�U�#�_���������~�â�U�_�������U���n���#�	� ­ é ¤����6�U�M�#���U�'�x�6�U�M�_���O �æ#é�æ * § ærç����M�#�q���_�q�0�
���o¡r�	�M�_�����n���#�M�#���_�����6����¬	���x���	�ÓË?�	�� �� � �"�_�U���ê�¨�	�x���M���M�_���o�����_�U�����x���M�M�_�Z����� � �%�M�����M��¬��U�x��æ « � ©	�����x� + æ "
�������	���_�6�lÀ��%�_�U���x�q���P+N-�/ 0 �U��¼A���	�U�M�_���³���©�0�²���x�%¼A���	���U���q�����M�? ��	�����6�l�����%�,�6�q�U�q�����_�U���q�Hå~�x�U�	�x�_���
À,�U�M�M�_�)�%�_��æ � ��Á�¯ é �U���6���	���#�M�_���	�;���Z�U�_�U���U�0�%�#�)è,� � �%�¬�r�6���q�����0�qäÅ�U�M�x�"�%�M�x�U�#�8�VÁ Ò é �r���������	�Z���x�%¼����	���U���
�����M�? ��	���U�8�%�_��� ¸ è �U�lº,¯ é �r�����l���	�©���x�%¼A���	���U���q�����M�? 8�	�©��� Ò æ « � ��¡r�U�q���!� � �Hå��x�U�	�M�_���´À,�U�M�M�_�)�%�_�����6�
�����%�,�6���M���V� � �%�¬�r�6�������"�0�©äâ�U�M�x���6�M���#��¼A�U�M�_�U�����²® é ���%� ± �#�_���]�U�M�x��æ

« � �#�8�	�	�U�	�6�����"� � �%�#�M�#�M�	�����M���r�U�M�_�U���x�l���6�;�8���%�,�6�C�!�%�	�x�M� �U�x�l�U�M�	���_�6�q�6À,�6�"�_�"�P%U���"��}��r�l���"�M�#�q�8ª
�0�%�M�_���QL �U�#�_�!�	�!���U�����x�x�������©® é �M���"���	���8�%�©���©� � �%�#�M�#�M�	�����6���©���M�_�x�©�U���M�x��®!�U�!®6¯�° ñ æ « �T�����x�!���
�������	�6��äZçSR�Ï´���©�0���6����À,�U�M�M���x���8���%�,�U�	�x�²�%���x�����q���Ç���_�H���à¤��S�6�U�M�_��� + æFý�æFý § �������	�����	�©���x�%¼����	���U���
�����M�? ��	�l���)},�U���	�q���"� � ���x���x����� ¸ è��6�  8���Ó�6���M�x�6�M�r���	�������'�%�¬�r�6���©�����0�!äâ�U�M�x������Á Ò é � � �%�����6�V�	���M�x�
�)�%�_�U���Iæeç��´�	���x�U�S�« 8�	���6�!�x�6�M���#�S�%�q�6�M���x�U�	�x�¬���_�U���U�8�q�#��¼A�U�M�_�U���n�o� � �6�M�M�#���%�M�_���Ç�x�)�%�#�_�x�6���	�%�	�l�_�©�)�����x�
�������x�%ËM�U�ZÐ ã Ï�ç�¤ Ò�¹ é]§ ½#é + é ¾ æ

« �Z�P%U���C��}��r�����C�)�%�_�U���Ó�q�U�x�C�x�)�%�#�_�x�C�U�²���x�6�x�U�	�6�"� � ���U�x���x���_�)è��������t�_�6�� 8���%�M�x�C���~�â�U�_�6�t���x�6�x�U�8�x�6�
�U���S�6�U�M�_���T �æ#é�æFý�æ;UÉ�������_�6�������â�U�_�6�Z��V~�����XW�Y[Z]\�^`_)� �	acbAd ^P���H� ¦ ��^ �.��¦ V��
ef���g��è�� � �%�¬�r�6���q���V�0��äÅ�U�M�x��� � �6�x�
�����V���~���o©��l���%�V�S�%���r���M���%��å��6���	���#�M�_���	�Z���l�U�_�U�Ó�U�0�%�#�R¤AÁ�¯ é]§ æ æ � �6�M�V���#�	�V���S�%�	���������V�_�"���~�â�U�_�!��V~�f���
WihP\�^j_)� �	acb �U���%�M�x�U�#�8�"Á ¹ é æ
( Ú*klG�Ú á)Û ) ÝNþ üeß�à ûÅá¼þ ü û.Ø+ýHû ß Ý ü þnm Úo)+üpG þPýrqPû+þ G Ûâý F.sutXv
« �!�S�¨���_�)�%� + æ#é��x�U���x�����r�!�_�6�l�6���8�M�M�¬�����M�_���	�n���6�#�	��å¿���#�x�6�U���U�l���o¡��	�S�!�%�#�	�x�E ��	��� � �#�8�x�U�	�M�#�x���x���S�%�_�©���
�0�¿�6���©�r���S�%�8�x�����o¡r�	�x�o�������M���#�©����¼����	� èe�)�%�_�U���_�6�6�©�U�Í�6���	���#�M�_���	�����o�U�_�U�;�U�0�%�#�©�U�!�r�����n���¢�%�¬�r�6���
���¢�x���;��� ê é æ « �6�©�S¬��o¡��x�6�©�U���M�x�����%�x�U�8�M¬��6�x�6���#�	���? 8�	�U���©� � �#�8�x�U�	�M�#�x�����/���M���#������¼A���	���U�Í���x�6�x�U�	�6�
� � ���	���6����À,�U�M�M���x���8���%�,�U�	�x�!�������x�%¼A���	���U���l�����M�? 8�	�n�U�8�%�_��� ¸ æ « �6���#�#���	�6�C���¿�S�¨���_�)�%���#���M�#�M���_�6�6��w��©�oª
���#�n���yx´�U�Tw����3å��#�q���yx��6���M�x�6�M�r���	���U�8�'�x�6�M���6�U�M�#À,�U���U���¿�%��å À��%�_�U���x���©�#���#���%�_�6���U�����3å~�#���%�_�6�'���
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&��#��¬8�M���_�=( 6 �#��å²�#�	�U�_���U�8�"�%�'�x���©���U� 6 �#��å����o¡��	�S�"���%���0� æ �8�x�U�	�M�#�x�q�x���S�%�_�
6 �#��å����#�x�6�U� ���"� � �%�M�����M��¬��U�x� äÅ�U�M�x�T¤A�%�¬�Óæ	�x��� ê é]§ ���Á���M���#�Z���C¼A���	�

Î'�#���#�n��� ¸�Ò ¯ º ¹ ¯ ®Uº,¯nz?® ¹ ¯|{ Á$}�¯nz�º	®6¯|{
~ �H¼A�U�x�U�	�6� Á�¯�¯ Ò ®6¯ ® Ò ¯nz?® ê ¯|{ �1����z�º ê ¯|{
Î��3å~�#�n��� ¹ ¯�¯ ê ®6¯ ¸ º,¯nz ¸ ê ¯|{ ê º,¯nz ê`ê ¯|{

�=�X��Ê + æ#é Ë�� @ID¨Î¯¢�BnÌCY[KHP�B�BnÎc�,D%N < KcD3@ZD%P�B3OI¢6Ì?>�¢6Ì?D=@�N <�X ¢6Î X J_^²Ìa` < @6ÎÍÑVO#ÌaPy��u%v���v9�[�SwxWly?w��?zUw���� - JÍÌ?N pHX JÍÌ?D3@IN
Ì?P�¢A@6Ì
<�X @6Ì?P�¢IGr�?N
Ì?NÓ>?KS@A@6Ì?N < KHP%BnÌ?P�¢X�tJ Xt< @IO?N
Ì?P%>fÌ�B8m D%PnÌe>?KHD p Ìa@¤¢ID=@6ÌeP)D X EµÌ?D%N
Ì�B¼Ì < @IKSY KcP�BnÌaD3@ÅK < ¢6Î�B6DnÌeO?E X JÍÌ=�;Q 9

� � �#���x�U�	�M�#�x�Z����&��#��¬8�M���_�=(�è8���x�6�S�U�8�x�6�6�����x�6�6�6���U�©���U���)æ « �"�#�#���	�V�#���M�#�M���_�6�Sw��x�H¼A�U�x�U�	�6��xV�6���M�x�6�x�����	���l���	�
�#���x�U�	�M�#�x�©���¿&��#��¬8�M���_�=( ����Á�¯�¯ îrÂ ï%Ãfï »ÅÄ ðnñ ò ð Ä)Æ ð »ÅÄ�è	À��%�_�U���C���n�x�H¼A�U�x�U�	�6�n���M�#�#�_�S�6�q�_���x�"���n�0����¬����x� È
���¢���x�%ËM�U��Ð ã Ï�ç�æ � � �%�����6���	���M�x���)�%�_�U���Iè¨� � �#�8�x�U�	�x�#�x�'��� ���M���#������¼����	�¦�x���S�%���6���M�x�6�M�����	�	�%�����6�M�����
º Ò ¯ î�Â ï%Ãfï »ÅÄ ðnñ ò ð Ä)Æ ð »ÅÄ�æ

« � �	��å � � ��V �
� ���%�q�0�'äÅ�U�M�x�����6�M���x�����%�n�_�6�n�Hå����U�M�_�U�	�6�6��� È �=�·½#é +�* ¾ �U��& æ ¯ ® äÀ¯ « ç�� ½#é Æ > ¾
¤�À,���É���%�����%�#�_��� § �6�M�����x�6�� 8�	�n���U��å�¼A���_�Z�M���r�U�M�_�U���"���0�©À��%�_�U���C���q�x�H¼��U�x�U�	�6�n�#�	���? ��	�6�n�	�%�	�C�_���S�¨���_�)�%�
¤?® Ò ¯ î�Â ï%Ãfï »ÅÄ ðnñÁònð Ä)Æ ð »ÅÄ § æ ­ �U���U�	�	�%���)è��_�6�
���%�#�_���	���x���8���0�%�	�6�6�������x�6å��#�©�#�x�q���6�VÀ~�#�#�_�6���U�V�_�6�V���6�M���x�6�
�	�!� � �n¡r�S�%�	�x¬��_�x�S�U�8�������l�6���©���?�U�x�U���U���q�����0���r���#�#���M�_���´�#���©�#�	�U�	�x�©� � ���M�#���#�	���%���M¬��x�����? 8�	��æÓÐ��������M�x��è
�_�6�,���%�#�_���	�V���6�;���U��å��Hå����U�M�_�U�	�6�6�V�%�M�x�U�#���	�U�8�����6�;�%�#�M�#�M�	���6�;�6���M�x�6�M�r���	�	�%�8�Z�q�0�n�#�#�©�#�x�C�#��¼��U�M�_�U���x�"�����0�
�6���	�S¬	��� � �Hè)���	��è��U�"�6�6�Z���6�M���x�6���	�����x�U���	�U���"�������6���©���?�U�x�U���U�����U�¿�6���©���x�n� � �¨�	�x���M���M�_���¿�x�6�M���#�S�%�8�x�
���6�Z��¬	���x���	�Z�	�%�	�V� � ���#�M�S�nªIÀ~�_���_�U�)æ
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�6���×Õ	�����S�%�M�_���¿�Hå����U�x�����"��ÓF���S�x�U�]Û��0�%�,������Õ	���Å�������VÐ ã Ï�ç�æ�ç����M�����r���x�"�0����� å��U�#�#�_�S�%�M�_�������%�?¼A�%�#�x�q�U�V�0�
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�M���?¼I���6��¼��~�)�%�_�"�6�M�t��Ó �#���%�,�l���²�S¬��%�©�����CÀ��	�C���x�%ËM�U�x�C�	�%�	�;�_�C���0�%�²¬	���M�§�)���8�S�%�òz�¨©�«ªP{ê�M�#�M�	�l�%�o���#À,�)�%�
���l�0�����U��D�¬ 5 ¯�° K E;�U�Z�x�U�����U���x���U����� å��U�_���)�%�M�x�6�Z���l¯ õ { ° K ���l��­��x��æ

ã �	�Z¼����_�V�6����À,�U�M�M�Ó�U����¬	���x�rÖ��U�_�6�U�M�x���	�)è��_�"�M�#�����%� �6�M�V���_�x�U�x�U�M�_�x�"�U�²�x�U�©�	�V�U���	�%�	�;�_�"�x¬��%�©�����CÀ~�	�
�����x�U�_�6�x�6���r��æ « Ó �����#�x�©�����x�U�©�	�l�6�M�"�_�®`"ä ã D�¯��$à �©°^± ^ �Oµ � ± àAè ¸�õ ÒL² Ä�EHæ « �����x�U�©�_�U�l��¬	���x�rÖ��U�_�6�U�M�x���
���o�M�#�����%���6�M�ê���U�x�6�U�x�C�"�0�����x�U�©�¤áU�x�Z�����#�x�������x�U�©�	�)è������8�ê��Ó ���M�#���#�	���6�M�t�%�_�)�%�x���#�x�U���U�8�V���U�x�U�M�©�#�	�6�C���%�
�S�%���r���M���%���x�U�©�	���EÓF�%�M�M�#À,�6���������x�U�©�_�U����¬	���x�rÖ��U�_�6�U�M�x���Óæ

« �OÕ	�����x� + æ ü ���x�6�S�U�8�x�����.�Hå��U�©���_�������x�#�����%�Z���x�x�~�U�_�������	���,�U�fÛr���EÓ �U�	�U�M���_�³®6¯ d��m��� è¨�EÓF�%�����_��)�U���#�M¬��%� Ò ¯���èÅ�U���EÓF�%�����_�o���6�#�n���S�%� ¸ ¯�¯��,æ « ���M���6�U�M�x���U�³�x�U�©�	�!���Ç�x�#�����%�ê�6�M�n�M�S���6���M���n�0��Õ	�����x�o���
�8�%�	�S¬	��è��U�C�S�!�M�S���6���	�%�	�Z�_�n�x¬��%�©������À~�	�q�M�����0�yÕ	�����x�n���q���x���#�x��æEÜt�6��Õ	�����x�6�C�x���8�"��Û��x�U�8�	�6�"�U���	�
�6���	�M�_���U�S�%���)è��������#�x�V���t�x�U�©�	�ÏÕ�å��6��è$Ô��	�t�_�6�e��¬	���x�rÖ��U�_�6�U�M�x���	���M�#�M�	�6�¨�	�%�	�e�_�;��� å��U���x�U���U�S�%���¨�0�C�����x�#�M�_���
���l�0���,�U�fÛr���	�%�	�V�_�q�x¬��%�©�����"À~�	��æ

çX�gè���� ³ ë��pï~�� oì;ëI�m�´�=ï ¡1�|ï¥ë�ìW�?ð¶µ��m�1�
ç��'�����x�6�x�U�8�x���	�%�	���_�6�;���%�S�%���S�%��¬	�6�Z���x�6�6�6���U���x�Z�6���©���U�8�������M�#�����%� �#���©�#�	�U��å��U�S�%�#���6���8À,�U�M�M�É�U�

��¬	���x�rÖ��U�_�6�U�M�x���	�)è����_�x�U�x�U�M�_�x�o�U�Ç�x�U�©�	�©�U�!�	�%�	���_���S¬��%�©�Í���oÀ~�	��æeç����r�����M�S�%�#�n¼I�%�#�x�o�����P%U�����6À,�6�
�_�ÒÛ��M���#�����!¼A���	�´�#���©�#�	�U��årèÅ���%�_�q�M�#�n���_�U�q�_�ÒÛ��M���#�n���!¼����	�³�	�%�	���x���	���_�6�q��� å��U�_�n���x¬���Ô��	�������#�x�����
�x�U�©�	�C�	�6�6�6�x�M�#�x�U�S�%�#�"�����M�x��� ± �U���U�¿���U�����#�x�q���#�	�x�_�U���x���©�#�#�#�_���	�"���q��¬	���x�rÖ��U�_�6�U�M�x���	�)æ È �	�x�x�Iè����S¬���Ô8�	�
�����#�x�������x�U�©�	�)è��_�6�V��¬	���x�rÖ��U�_�6�U�M�x���	�C���8Û��M���#�Z���C¼A���	�²�	���x���8�Z�3ËM�����x�6�<Ô��	�l�	�%�	�V�_�6�V��� å��U�_���M�#�M�	�6���%�
À,���_�M�#���%�,�����'��� å��U�Å�x�U�r�U�S�%�8�C�0�©�r���M�#�M�_���¿���l�0�©�,�U�fÛr�q�	�%�	���_�q�S¬��%�©�¿���qÀ��	��ærç������6�U�M�#�Z�_�U�É�6���©���U�8�
�6�M�"�)�%�_�U���_�!�_�n�	���]Û��x�©���n��¬	���x�rÖ��U�_�6�U�M�x���	�l���%�"��� å��U�e�U�"���%�������#�x�!���n�x�U�©�	�l�6���M�x�6�M�����	�	�%���q�%�OÛ��M���#�
���"¼A���	�²�#���©�#�	�U��å'�6���#�_�6�U�x�l���%���0���_�U���M�#�#�_�q�����x�U�_�6�S�6������æ

« �����x��Û��rÛ��#�#�#�x�C�r�����ê���o��¬	���x�������¶Û��M���#�V���Z¼����	���EÓc%U�M�x�"�6���8À,�U�M�M� �U����¬	���x�rÖ��U�_�6�U�M�x���	�Z�6�M�t�)�%�_�U���_�6�
�o���%�M�M�#�����6�l�P%U���6�"�x�U�M���6�]Ô8�	�©�6�U��å��6���	�M�_���U�x�6�l�r�����l�_���x�#�����%�?D��	Ô8���%�M�_��� + æ * EHè �Hå��6�U���M�_����¼I�%�#�x�©���
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�x�U�M���¯ú!F û�G�H�J �x�U�0�%�M� ¼��%��å��rÛr�U�M�S�%�M�_���	�������M�¤Ô��	�6� �
�Ï3I���¥z%N/��p*{ 5 ú û2ü	ý q8ú!kmlon?z�po{�qnú!s+t8z�p*{�qøú G�û�J�u;G D + æFý�E

« �n�x�U�M���yú!F û�G�H�J �ÙÓ �6�M�Z�����C���M�_�C�U�¿�6���©���x���)�%�C�U�¿���x�U�©�¤áU�x�!�%�����x�6å��#���%�M�_���´�_�6�C�rÛr�U�M�S�%�M�_���	�l�����M�¤Ô8�	�6�
�ÙÓ �����������C�EÓ �#�	�U�_���U�	�6�!�M������Ó �#�8�x�U�	�x�#�x�����OÛ��M���#������¼����	�'���%�Z��� å��U�IærÏ��Ó��Ó �����6���	�M�_�JáU�x�q�_�QÛ��M���#�"���l¼A���	�
�_�~�)�%�_�U���U�8�"¬	�������;áU�	�q�	�%�	���_�q�S¬��%�©�����qÀ��	��è	�U���0�!¼A���	�U�M�_�����������_�x���U�x�M�_���¿������Ó �����M�¤Ô��	�q�M}~���U�M�M�¤Ô��	�
�%���x���������³�r���#�8�q�_���)�%�ê���©¼A���)�%�#�_�S�%�M�_���ÓèÓ�0�²¼��S���U�M�_���³���'Û��M���#�����!¼����	�³�EÓ ���³��� å��U�����_�M�r�U�x�x�6���	�%�	���_�6�
��� å��U�_�;À,���_�M�#�	�V�x�U�S���Hå	���U�x�U���U�8���6���©�r�U�	�x�6�"���%�V�6�U�#�_���r�U�x���	�"���%�;�_�6�;��� å��U�_�tÀ,���_�M�#�	���%�²���x�rÕ	�����²��� å��U�
�6���	�M�_���U�x��æ

Uâ�����Ó���	���#�8�x�U�	�M�#�x�ê����Û��M���#�Å���e¼A���	�"�#���©�#�	�U��ål�U�8�%�_�ê�tº Ò ¯�· Â¥¸ Ã ¸ »ÅÄ e K d e Ä=Æ e »ÅÄ8èH�0�;À��%�_�U���Ó���)},�U���	�
���²�	���]Û��x�l������¬	���x�rÖ��U�_�6�U�M�x���	�Z���NÛ��M���#�V����¼����	�����%�;��� å��U� �U�t���%��`lä ã �6�M�;���n® õ ¸�¹ æ§Üt�U�M�x�CÀ��%�_�U���;�6�x�
�)�%�_�U���_�6�V�r�����¨���6�¨��¬	���x���	���������¨�0�C�_�������	�U�����EÓ ���	�����6�M�¨�6���©���M�_�x�V�U�8�M�x��Á�¯�¯l�U�¨º,¯�¯e» K æ8ç����	���x�U�S���6��Ö
�r�U�	�	�%�8��Ô��	�V�_��Õ	�#�M�x�N��`lýq�)À,�6���U�	�����#�t�q���#�M�ØÖ��6���	�S¬	�"�	�Z�M�������M�#���������ê�6���©���¤áU�x�U���U���V�0���6���©�r���S�%�8�x�
���ÒÛ��M���#�����ê¼A���	���U�×Ö����	7)�"����Á�¯�¯e» K �U���%�×Ö����U�0�"���;º,¯�¯e» K è��6���©���;��Ó �#�	���¤Ô��	�;�0�<Õ	�����x� + æ + D����x���#�x��EHæ~Ï��
��Ó �����Hå��M�S�%�����_���0�lÀ��%�_�U���t���TÛ��M���#�V����¼A���	���%��å����#�	�ê�r�U�M�#�x�6�t�U�;�%��å����#�	�ê���S�%�	���6�;�_�������	�U���x�;�EÓ ���	����è~�_�
�	���¯Û��x�C���Z��¬	���x�rÖ��U�_�6�U�M�x���	�t���%����� å��U�����%��`lä ã �6�M���M�	�x�6�U���M� Û��_���EÓc%U�M�x�C�%�������U���x���EÓ �U��À��#�x����Á Ò � æ[UÉ�%�
�x���	�U�������6��¬	�U�x�U�	�6�C�)À,�6�V�_�6���U�M�	���6�����U�	�6�6���r�����¨�_�V���x�%ËM�U��Ð ã Ï�ç�è8�������M�#�#�_�S�U�S�"���%���0�l�x���#�x�;��Ó �#�8�x�U�	�M�#�x�
���8Û��M���#�����"¼����	�²���%�Z��� å��U�Ó�U�����%�j`lä ã �)�%�_�U���_�6�n�U�8�M�x�qÁ�¯�¯��U�Vº,¯�¯e» K æ

çX�gè��º¹ ³ ë��pï~�� oì;ëI�m�´�=ï»�¥í§ñ\��ð¼�¥ñ¾½¥ð§��ð¥�Xì
È Õ	�'�EÓ �UÀ��%�#�	�U�C�0���)�%�����U�#�x���EÓ ���'�x�U�_�6�x�6���r�q�M���%�M�0�%�¨�����U�x�6�U�x�U�C�_�6���,�U�fÛr�6�"�%�M�����M��¬	�U�M�¤Ô8�	�6�"�U�����x��Ö

�x�U�	�6�o���PÛ��M���#�����©¼A���	���#���©�#�	�U��å èÅ���	�o�M�#�n���0�%�M�_�������Í���6�U�_�U�	�x¬	�U���U�������U�x���#�©���_�U���U���x�6��æ¨Ð¨�#�_���6�x�
���#À~�_�x�6���U�����U��å����#À,�)�%��å �� « �����x�U�©�_�U�����#À,�)�%�Ç�Hå����_���#�x����Ó �#���x�U�	�M�#�x�������M�#�����%�ê�	�%�	�n�x¬����U���Í���6����� å��U�_�����x¬���Ô��	�������#�x�����

�x�U�©�	�)æ « ���x��Ô��	�!�_�n�M�#�����%���EÓ ������� å��U�¨���U�����x�x�����´�x�U���#�e���x�6����Õ	����ª 3 uI¿ � J è��_����� å��U�e�6�x�C�6���	�M�_���U�x�
à�À�V ß $ �
a� « �V�x�6�6���	�!���#À,�)�%���Hå����_���#�x�;�0�C���U�x�x�_�M�S�%�	�6�;�����M�#�����%�	�	�%�	�¨��Ó �6�M�����6�V�U���	�%�	�e�_�;�x�U�©�	�)æ8ç����6���©���x�
�_�²�	���]Û��x���EÓ �����#�x�6�������x�U�©�	�����U�	�	�%�����_�6��Ô��	�U�#�_�6�����6�!��� å��U�_�O� ��² � ß9� �§à � �S���8�©�x���	�x¬	�6��Á=æ�Ï����6�
�	���]Û��x�q���U�����S�x�l�����x�U���#�Ó���x�6����Õ	���âªNüSu;Â 3 è���Ó �UÀ;áU�	�U���U�8�"�6�M���6���	�M�_���U�x�q���U�x�6�U�x��æ

ç��¿�x�U�S���%���U�	�n���%�Z�0���M���#�x�n���6���	�M�_���U�x�U�����U��å'�6���×Õ	�����S�%�M�_���	�l���¿���U�x�6�U�x�U���)è����	�n�6���M�x�6�M�����	�	�%�����%�
�x�U�_�6�x�6���r�"����Õ	��� �������VÐ ã Ï�ç�è~��ÓF�%���M�x�l�6���M�x�6�M�r���	�	�%�8�Z�n���	�"�M���?¼A���6�"���"�6���#�_�6�U�M�_�������6�t��¬	���x���	��Ô����%�M�x�
¼A���_���M���r�U�M�_�U���x��æ È Õ	�����©����Õ	���#�q�_�©�U�M�#��áU�x��ª 3 u;¿ � J ���´���x�U�©�_�U�����#À,�)�%�³���©���6�U�_�U�	�x¬	�U���U�������!���%���¤áU�x�
�M�#�©�#�0�%�#�x�;�r�����e�_�6�e���U��å��6���×Õ	�����S�%�M�_���	�)è����©����Õ	���#�¨���3Ã�� ±;± À8Ã4à ��±�Ä �*�8Å � V£ÃNe�Ã�V ± à?W ³¥±§Ä �o�&Å×à�ÀC �À ±��	�
Æ �$à ± À d
³  Æ=b ���%���0�n¼A���M�q���_� � Ç ªWÈ 5 z Ç-É a »VÊ�- �¶Ë Æ�Ì É Ã {LÍ�Î Ë Æ�Ì É Ã«ÏÐ k Â�¿ � ý D + æ "9E
« �q�x�U�M��� z ÇLÉ a »VÊ[- �ÑË Æ8Ì É Ã {ê�x�U���x�6�S�U�8�x�n�_�"�	���]Û��x�n�x���S�%�Å���l��¬	���x�rÖ��U�_�6�U�M�x���	�"���U�x�6�U�x�6���	�%�	�Z������� å��U�IèÎ Ë Æ8Ì É Ã�Ï �0�����=},�U���	�q���8Û��M���#�)è	�U� Ð k Â�¿ � ý¨�0�©���_�M�r�U�x�M�_�����r���_�x�x�������_�U���	�����8Û��M���#��D�Ò Î Ë Æ8Ì É Ã«Ï EHæ

« �©�U�M�#��áU�x�©ª 3 u;¿ � J ���!�x�H¼��U�x�U�	�6�©����Õ	���#���r�����"�0�o��¬����x� È ���´���x�%ËM�U��Ð ã Ï�ç �6���M�x�6�M�r���	���o���¿�S�%�×Ö
�r���M�l�M�#�����%�É�x���NÛ��M���#�"�U�8�%����º	æE÷����%�8�q�%���U�M�#��áU�x�!ªNüSu;Â 3 �x�U�0�%�M� ¼t���0���r�U�x�M�_�M�S�%�	�6�!���¿�x�#�����%�Iè��0��À��%�_�U���Ó D%P < < `��?J��?NA
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 X PS
 X B$Ô X >��?P�
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���²�x�H¼A�U�x�U�	�6�²�6�M��Õ�å��6����º1×jØ�Ù!æ « ��À��%�_�U���©���=},�U���	������Û��M���#�!����¼A���	�����%�©��� å��U�V�U�!���%�!�����#�x�����
�x�U�©�	���)�%�_�U���_�6�����x�6�6�6���U�©���U�����r�������0���6���×Õ	�����S�%�M�_���Í�M�S�%�	�	�%�x�Ç����Ð ã Ï�ç �6���M�x�6�M�r���	�Ç�²���³�U�M�#��áU�x�
ª 3 u;¿ � J]5 ¹ æòUâ�����o���	�'�M���?¼I���6�'�����6���#�_�6�U�M�_����Ô����%�M�x��¼A���_�o�M�����U�M�_�U���x��è����.�S�%���r���M�o�x�#�����%���M���PÛ��M���#�Ç ªhÈÛÚ¦º��6���M�x�6�x�����	�'�!ª 3 uI¿ � Jo5 ® Ò æ

« �´�M�#�n���0�%�M�_��� ���.���U�x�6�U�x�U���o���6�U�M�#�x���	�%�	���6�U�M�x�'�x�6�U�M�_��� �6�M�©���M�#�#�_�S�6�����%���0�´�M���#�x���������
�U�M�	���_�U����ÓF���6�6�U���S�%�	�6�q�U�Z��Ó ��¸��)���U�#�x�q���l���6�U�_�U�	�x¬	�U���U���l�EÓ ���'���U�x�6�U�x�U�����M���%�M�0�%�Iæ

Ü.¹;Ý Þ ÐÏÐXË�Ç¯ÂoÁ�Ä�ÐÏË¿Ì�ß�¾¯ÄÆÌ¯ÊÏÂoËMÐ�ÂoËM¾¯Ñ Å§Ç�ÁSÂ*¼�Á�À

ã �µ���6�²���x�U�©�_�U�x����Û�ËM�6�U�M� ¼��²�EÓ ��� ���U�x�6�U�x�U�������¿�S�6},���	���6���x�©�¤Ô8�	�6���6�M�������6���#�_�6�U�x�U�����µ�	���]Û��x�
�EÓ �UÀ;áU�	�U���U���x�l�M�×¸��S�%�©���U�8�"�U�_�UÀ,���r�������#�#�©�#�x�U����Ó �#�×þ	�	�U�	�6�n���6���U�M�x�U���x���M�S�%�M�_�x�M�¤Ô8�	�6�)æ�ç����U�M�	���_�q�	�%�	�
�6�U�M�x���S�6�U�M�_������ÓF���6�6�U���S�%�	�6�n�EÓ �������U�x�6�U�x�U���C�M���%�M�0�%�Iæ

« �Pþ	��åÍ�����S�)},���	���6���M�©�¤Ô��	�6�����%�������#�x�²���o�x�U�©�	�®à Ã èe�EÓ �U�	�U�M���_�Mà¾á�èe���o�M���?¼I���6��à Ç �U�!�EÓF�%�����_�
�x���#�_���(à9âlè��#�	�U�_���U���C�%�'�x���©���U�����"��ÓF�%�M�����M��¬�áU�x�q�6�M������Õ	���Å���%� �

c zAáX�«ã\��ä�{ 5 à�ª ��å Gæ Í £à Çhç Í £à£â.è.à Ã à¾á D + æ© �E
��§|ãl�U�1ä¿�S���8�¨�x�6�M�r�6�U�M�#À,�U���U�8�ê��ÓF�%�����_�.�)�U���#�M¬��%���U�¨��ÓF�%�����_�Z���6�#�n���S�%�����;�0�l���#�x�6�U�M�_�������yþ	��årè,����Õ	���_���_�rÖ
�)�%�_�U���U���ê���%���S�%���r���M�ê�C�0�"�	���M���%�_�����;��Ó �U�_�U���U�8�;���V�M���?¼I���6��à Ç æ « �t¼A���U�x�U��� æ Í £à Ç]ç Í £à£â.è 5 à Ç z%ã\��ä�{£à9â
�6�M�Z�_�l���x�������#��������ÓF�%�����_���x���#�_���(à9â �)À,�6����Ó �U�_�U���U���C�����x���?¼A���6�l���x�%ËM�U�x���x�U�_���'�0�©���#�x�6�U�M�_�����EÓ �#�	�U�_���U�	�6�
���øþ	��åMà Ç zAã\��ä�{Uæ

äÅ���	���_�6�q�S�6},���	���6���M�©�¤Ô��	�6���#�	�U�_���U�8�x�©�%�³�S���©���U�q������ÓF�%�M�����M��¬�áU�x���	���x�������������	�6�6�6�S�S�%�#�x�U���U�8�
���U�x�6�U�x�6�)æ�ç��q����Õ	���#�Å���l�x�U�M���ê�EÓ ��¸��)���U�#�x���������U�x�6�U�M�_����ú y«u�ý Ô������x�U�#�_�¨�_�¨�	���¯Û��x�ê�EÓ �UÀ;áU�	�U���U���x�â���U�x�6�U�x�6�
ª y«u�ý �%���	���]Û��x�n�EÓ �UÀ;áU�	�U���U�8�x���#�	�U�_���U�8�x�Cª ��å G �

à8ª y«u�ýX5 ú y«u�ý z%á|�«ã\��ä�{wà8ª ��å G D + æ©ö�E
Ue�%�¨�#�8�x�U���S�%�M�_�����M���É��Ó ¬	�U�©�_�M��¬�áU�x�V�M���r�U�M�_�U����wSâêé;ë d x��U�¨�M���É���	�t�M���?¼A���6� Ç �������	�6��è��_���S�%��å����t�6���©���S�%�,�
���%�������#�x�q���l�x�U�©�	���U�Z�EÓ �U�	�U�M���_�q���U���Z�%�_���x���AÓ �6�U�M�#�x� �à8ª y«u�ýà Ã à¾á 5´ì&í?ì8îoï=ð

y-ñ c zAáX�«ãò��äÏ{.q8ú y«u�ý zAá|�«ã\��ä�{;ó^à Ç zAã\��ä�{wà9â D�ô~æ ô&E
UÉ�����Z���øþ	��å²�_�x���M�x���r� � à8ª y«u�ýà Ã à¾á 5 c zAá�{�q ì í ì î+ï=ð

y
ú y«u�ý z%á|�«ã\��ä�{�à Ç z�ã\��ä�{£à9â D�ô~æ ü E

ç��Ç����Õ	���#�3ÅfÝ � ß�ß���± à���� ß��n�|���[� à �fß à ± À��!+ y«u�ý �6���©�����_���S�%���r���M���U���M�x�o�_���S�%��å³���o�6���©���S�%�,�hD����%�
�����#�x�������x�U�©�	�Z�U���EÓ �U�	�U�M���_��EV�U�V�_��þ	��åo�#�	�U�_���U���)æ�Ï~�U�_������Ó �	Ô����%�M�_���]ô~æ ü è���ÓF���6�6�U���S�%�	�6�n�
Ó �6�U�M�#� �

+ y$u�ýÏ5´ì&í?ì8î ï=ð
y
ú y«u�ý zAáX�«ã\��ä�{òà Ç z%ãò��äÏ{£à£â D�ô~æ > E
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« �o�M�#�����ØÕ��)�%�M�_����������ÓF���6�6�U���S�%�	�6�©���U�r�U�	�����6�C�U�M�#��áU�x�6�l�6���	�x�_���U�x�6�"�������"����Õ	���#�l��Ó ��¸��)���U�#�x�Òú y«u�ý ærö"�%�	�
�6�U�M�x�o�x�6�U�M�_���ÓèÅ�����)�%�_�U���_�U�S�'�	�%�	�n���³���x�U�©�_�U�n�x�U�©�	�q��Ó¤� ß�ß9��± à��$� ß9�xÄ|� À�^ � àAÃ ±A÷ V � èe�x�U�0�%�M�#À,�²�%��å´�,�U�fÛ��6�
�������q�0�o�M�S�3ËM�6�U�x���#�x�©�M�S�6À,�U�x�x���_�©�x¬��%�©�Ç���!À~�	�©���´�x�U�_�6�x�6���r��æâç�������Õ	���#�S���	�%�	�l���Ç���U��å~�¤áU���©�x�U�©�	�
���	�u� ß�ß9��± à���� ß9�O�|� Ã �2�	� Ã � � ß�� èe�x�6�M�M�x�U�#�8�x�²�%��å´�,�U�fÛ��6�������8�n�_�����3å��#�q��� �������UÀ,�U�_�����r�U���U�8�©�x���x�#�M�	�
�	�%�	�²�_���x¬��%�©� ���¿À~�	��æ�Ï*Ó �#�_���x���x�#�M�	�U�8�'�%�×Ö����6�x�M�	�²���¶���UÀ,�U�_�����r�U���U�8�'���¿�0���)���x�)������è;�_�6�o�8���%�,�6�
�r�U��À,�U�8��¼����M�x�U���U���t�%�M�x�U�8�	�U�t�_�V�M�#�����%�	�#���©�#�	�U��å��U�©�_�����%���0�"�,�U�fÛr���U����Ó �UÀ;áU�	�U���U�8�t�r�U���?%U�M�x�V���%��Ô8�	��æ
È ����á6�Z�6À,���#�Z���x�6�x�U�8�x�U���_�6�Z�)�%�S���U�x�U�M�_�M�M�¤Ô8�	�6�����"�0�!�6����À,�U�M�M���x�������%�,�U�	�x�q�%���x�����Z�������_��Ûr��è������UÀ��%�#�	�U�S�Å�Ý � ß�ß9��± à��$� ß9�O�|���|�fß Å � � ß�ø×� ^ � �§àAèÉ�#�#�©�#�x�6�²�%��å³�UÀ;áU�	�U���U�8�x�yÔ8���t���6�U�_�U�	�x¬	�U�����0�����M�_�x�������������	�6�6�)æ¨ç��
�6�M�M�#���U�S���U�����U�M���_�U�Z�#�_�U�����	�¶� ß�ß9��± à���� ß9�¶� � �fß à ± _ � è����6�����#�x�����l��ÓF���6�6�U���S�%�	�6�n�������6�U�_�U�	�x¬	�U���U���l�%����á6�
�_�l�x�aËM�U�����6�Z�UÀ;áU�	�U���U���x���x�	�x�6�U���M� Û��_�6���������U���S�����U���0�©�x�6�x���#���M�_���Óæ

çX�g����� � ñJñ×ð��¥ì$ o�=ñ×ðù��íò����íJì&�|ëIú�ï¥ð
ç��Í�AÓ �#�8�x�U�x�6�x�x�o�_�U���ùÅfÝ � ß�ß���± à���� ß��xÄ[� À�^ � àAÃ ±A÷ V � + � u�û�ûnèÉ����Õ	���_�²���%�!�_�6�!�UÀ;áU�	�U���U�8�x���������©�0���M�S��Ö

ËM�6�U�x���#�x�²�M�S�6À,�U�x�x���_�o�S¬��%�©�.���²À~�	�o���Í�x�U�_�6�x�6���r��èe�#�	���U�r�U�	�	�%�©���U�8�����²��Ó ��¸��)���U�#�x�'���o���U�x�6�U�M�_��� �U�
���³�x�S�����©���©���UÀ,�U�_�������U���U�������!�0�o�,�U�fÛr���²�x�����U���M�x�6���	�%�	���_�©�S¬��%�©�³���©À~�	��æ�Üt�U�0�²�x�UÀ��_�U���n�¶Õ�å��U�
ú y«u�ý�5 ®�è��U����ÓF���6�6�U���S�%�	�6���,�6�����U�M�M�¤Ô��	�q�6�x������Õ	���_�l���%� �

+ � u�û�û 5´ì í ì îoï=ð
y

à Ç zAãò��äÏ{\à9â D�ô~æ#é Ñ E
« Ó �U�_�U���U���C���q�M���?¼A���6�"���x�%ËM�U�x�6��à Ç z%ã\��ä�{t�6�M�V�x�U�#�_�q�©��Ó �U�_�U���U�8�����l�x���?¼A���6��à Ç ���%� �

à Ç z�ã\��ä�{ 5 à Ç q�ü�ý�þ¥ã D�ô~æ#é�é�E
�U���0�©���U���U�	�	�%�	�6��������ÓF���6�6�U���S�%�	�6�n�,�6�����U�M�M�¤Ô��	���)À,�6����ÓF�%�����_�O�)�U���#�M¬��%�Å�_�~�)�%�â�M���#�����%�C�6���	�x�	Ô��	�U�8�C���	�
�_���Å�U�Wþ«ÿ�� ¸ ã �

+ 5bì&í � à Ç ì � y� þ«ÿ�� ¸ ã¾à¾ã D�ô~æ#é õ E
Ue�%�Z�#���x�U���S�%�M�_�����M������Ó ¬	�U�©�_�x��¬�áU�x���M���r�U�M�_�U���)è������_�Z�M���V�0�!�x���?¼A���6���6���	�x�_���U�x�6� �

+ 5 � Ç D�ô~æ#é)ý�E
��Ô £ÓÔ�Õ�Ô�Õ ( Û Q�Y¾ULQ Û ) Û Q�� Ý ß�¨VU T

ç����r�U����¼I�%�#�x�����	�����x�U�©�¤áU�x�"�6�M�M�#���%�M�_�������C��ÓF���6�6�U���S�%�	�6�"�,�6�����U�M�M�¤Ô��	�C�U�²�	�U���#�#�,�)�%���V�0�q�M��¬	�U�M�_�U�#�x�
���q�0�©äÅ�U�M�x�n�U����Ó �U���%�_�x�x�U���Z���q��ÓF�%�M�����M��¬�áU�x��æ§U��x�%Ë?�U�x�n�M�����0�©�M���?¼I���6�����l�0��äÅ�U�M�x��è	�_�q�x¬��%�©�����lÀ��	�q���
�x�U�_�6�x�6���r�"¼A���M���l�������_��Ô��	�����l�M���?¼I���6� �

Ç 5 � È d� û�� Ê
	 ��� È � û�� 5 f y«u�ý q�
����jã � û�� D�ô~æ#é4"9E
�U�¨�_�6�e�UÀ;áU�	�U���U�8�x�ê�����8�¨��Ó �#�©�����U�ê�%�©�x�����x�;�M�#�M�	�;�	�%�	�¨�6�;���_��Ô��	�;����Õ	���_�x�x�U�8�¨��ÓF���6�6�U���S�%�	�6���,�6�����U�M�M�¤Ô8�	��æ
UÉ�����n���³�x�U�_�6�x�6�������M�#�M�	���²���	�o�%�#�M�#�M�	��� f y$u�ý ����º8Á�¯�° K èâ�U�q�EÓF�%�����_���������U�©�ØÖ�����À,�U�M�M���x��ã � û��¶�U�8�%�
��Á�¯ � è	��ÓF���6�6�U���S�%�	�6���,�6�����U�M�M�¤Ô��	�n�6�M�C�EÓ �U�8À~�#�x��� ¹ ¯ { ¯�¯�¯�° K d Ä=Æ�æ*Ü.Ó �6�M�Z�0��À��%�_�U���C���q�x�H¼A�U�x�U�	�6�����M�#�#�_�x�6�
�_���x�����"�0�!��¬����x� È �������x�%Ë?�U��Ð ã Ï�ç�æ
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« �6�e¬8}~�����M¬�á6�S�6�¨�x�	Ô8���_�S�6�¨�������¨�_�;�)�%�_�U�����%���%�#}~�M�¤Ô��	�;���x�6�x�U�8�x�V���x�6�6�6���U�©���U���t�S���8���%�����x�6å��#���%�M�#À,�6�)æ
Ð¨�#�_�V�6���M�x�6�x�����	�©���0�V¼��S���U�M�_�������6�e�UÀ;áU�	�U���U�8�x�ê�����8�e��Ó �#�©�����U�����0�Z�M���?¼I���6�;���t�0��äâ�U�M�x��D��M�����r���x�6�����0�%�x��E
�x�n�M�#�M�	�q�	�%�	�C�_�n�x¬��%�©�´����À~�	�q�����x�U�_�6�x�6������æ�äÅ�����"�EÓF�rÛr���x� è��0�����x�%Ë?�6�U�M�_���´�����S¬��%�©�¿���nÀ~�	�n�%���S���
�ÙÓ �6�M�������©���¢���_��Ô��	�����%�_�©���	�²�r���M�M�_���.�����M��¬�áU�x��è¨�����x���?¼A���6�²�	�6�6�6�x�c�%�#�x�U���U�8�����#�	�����S�%�	���8Ô��	�²�_�
���_��Ô��	��æ\ö"�C���#�	�)è~�_�6�;�,�U�fÛ��6�V�������V���	�"���%�M�M�_�l���²���UÀ,�U�_�����r�U���U�8���x�"�M�#�M�	�l�	�%�	�;�_�"�x¬��%�©�'���CÀ~�	�����%�_�
Ô����	�ÙÓ ���8�t�������EÓ �#�©�����U�;�%���x���Iè,���������#�©�����U��¬	���x�ê�����x¬��%�©�²���VÀ~�	��è��	�Z�S���8�������ê�6���©���S�rÛ��#�#�_�x�6�6�t���%�
��Ó �6�M�M�#���%�M�_���¦�%���%�#}~�M�¤Ô8�	��æÏUâ���������Ç�)�%�_�U���ê���#�	�q���x�6�U�_��������ÓF���6�6�U���S�%�	�6���,�6�����U�M�M�¤Ô��	��èÅ���	���M�#�q���0�%�M�_���
Î¿���8�x��ÖiÜ;�%�M�_�²�!�U�x�l�#�8�x�U���x�6���!ÐêÏ È.6 æ

­ R ß2)mY�ß�G T8ô^T Q Û k Ù,ÝA¦ Ú ôLT
« Ó ��Û�ËM�6�U�M� ¼������)�%�_�U���ê�������U�M�¤Ô8�	�²������ÓF���6�6�U���S�%�	�6�o�,�6�����U�M�M�¤Ô��	���6�x�n�������U�	���¯Û��x�U�!�x�����x�6�n�_�6�n�M�S�3ËM�6��Ö
�x���#�x�6���M�	�x�6�U���M� Û��_�6�Z�����M�S�6À,�U�x�x�U���_���x¬��%�©�¿���lÀ��	�q�����x�U�_�6�x�6���r��è	�S�%�	�V�x�U���#�Z�6���©���x�n�	�%�	���������x�U�©�_�U�
�x�U�©�	�o���.�M�S���������'���UÀ,�U�_�������U���U���o�����0���,�U�fÛ����´�x���¢�U�8�M�x�6�¿�	�%�	���_�'�x¬��%�©� ����À��	��æ?UÉ�������6�U�0��è
���¿�,�U��áU�x���_�6�������#���x���EÓ �#�©�����U�"���'�S�)},�����	�U���U�8���6���M�©�¤Ô��	�n����� ¼����M���U���U���"�x�����_�q�x���©���U�"������ÓF�%�M���rÖ
�M��¬�áU�x��èr�6���	�M�_���U�x���M��¬	�U�M�¤Ô��	�n���n�S�6},���pz%È 0 �¶f 0���� {HèrÈ 0'5 ¹ Á : ®Ó° K �U�S���������n�S���,���´���n�0��ä��U�M�����U�f 0����u5 ®6¯�¯�° K ��Ó �U���%�� � ��U���Z���l��ÓF�%�M���� x��¬�áU����æ

Uâ�������UÀ~�#���U�����!�,�!�	�U���U�q���� "�r���"�8�� ��EÓ �#�©�����U���x�����q�%���x���������´���_��Û���è ���# ��!�#�#�©�#���������$�!�����M�M�_���
���% M��¬�áU���'���!���M�x���% M�����0���r�� M�#�M�_��� ��� �x�U���� x�6������èê����Õ$���������%���0���6�~���x�������	���h¬-û ��å �#�#�#�$ x�M�x���% M�����0�
Õ	�������®ô~æ > D��8�%�	�x¬$��EHæ

Ð&�'�	���S���8�êÈ � û�� 5 f y«u�ý 
����jã � û��;è¥¬ û ��å  AÓ �6�U�M�#� �
¬ û � å 5 ÈN0 � ¸ f 0���� z ¸ È 0 �¶f 0���� {È 0 �¶f 0���� Í)( zAÈN0 �¶f 0���� � È � û�� {EzAÈN0 �¶f 0��*��Í�È � û�� { D�ô~æ#é
 �E

« Ó,+�-�-�."/�01+�2�/�3��4�65�798!:�/¤Ô
5$�<;�3����$�ù¬ û ��å 5 Á�¯ ¸ ° K æZç=�>;�8�Õ$��/"2%+�.�3�:� �5��?2��!:�79�#;EÓ,+�0�0��!-�2@+��$0��#AB8�3rÖ798!2�:�/¤Ô
5$�ø+ � u å èC0�3�:�:��� �-�3��$;$+��62EDF.G+F2�3�2@+�."/"2�8';��� H8UÀ;á!�$�!79�!�
2� IAB8!�$8!:�8� I �5�:H.G+%-�3�:�2�/�3��J;��K �-�¬�á!:���;�� �5�:?¼L+�0��9M Ç 3 ü1NQ5 ¸�� z%È 0 �¶f 0��*� {1zI¬-û ��å �Zf 0���� { D�ô~æ#é
ö�E
ÏO�!.�3��<.�ÓP�HåQ-�:��� � �/�3��ùô~æ#é)ý�è�.�ÓP�!�$ @�!7]Û�.��9;��� R8UÀ;á!�$�!79�!�
2� SAB8!�$8!:�8� T0�3�:�:��� �-�3��$;<DU5��$�9+�0�0��!-�2@+��$0��P+ � u å�z
Ò�õ ®Oq�®6¯BV ° K d Ä)Æ�æ

È /"7I-W+�0!2,Õ�å�89+�5< �3�7I79�!2S;���.�Ó,+�2�793� �-�¬�á!:���è�.�Ó,+���A�.�� �18!��/"2M¬W+�.X.�3
01+�.?D�Õ$A�5�:��|ô~æ > DY;Q:�3�/"2���E�EZ�� �2R2�/":�8+�.�81+�2�3�/":��!79�!�
2[ ��!.�3��I5��$�\;Q/� �2�:�/ Û�5�2�/�3��E�!� þ«ÿ�� ¸ ãXDY;EÓ,+�-�:�á� ].�ÓP8	Ô
5W+�2�/�3��xô~æ#é õ EC�!2C.�Ó,+���A�.��^+���/"7_5�2@+�.$.�3
01+�.$�� �2;Q/� �2�:�/ Û�5$8H5���/ ¼`3�:�798!79�!�62S�!�
2�:���¯K�!2 ¸�� æ ç=�a01+�.�0!5�.��H �/�.G+E2�:@+3Ë���0!2�3�/":���+�/"�$ �/b;�8�Õ$��/��H2�:@+6ÀB�!:� @�_.��H0x¬W+�7I-;��©ÀO5$�I;Q5#2�8!.��� �0�3�-���è* ��O7]Û�3�."/� �8�-W+�:S.G+�¼Y:@+�0!2�/�3��c;��I0�­��$�I:��!-�:�8� ��!�
2�8��E �5�:R.G+¶Õ$A�5�:���ô~æ > DdA6+�5$0x¬$��EHæeÏ
/.�ÓP3��E �/"7T5�.��Zª � u å 8UÀ;á!�$�!79�!�
2� [+�59 �3�7I79�!2[;��e.�Ó,+�2�793� �-�¬�á!:���èB.�Ó,+�0�0��!-�2@+��$0��=AB8�3�798!2�:�/¤Ô
5$�f ��f;�8�;Q5�/"2g+�.�3�:� ;Q5h�$3�7¯Û�:��T;EÓP8UÀ;á!�$�!79�!�
2� �ª � uiû;û Ô65�/�2�:@+)ÀB�!:� ��!�62=.��S0x¬W+�7I-i;��"À
5$�IM
+j� uiû�û 5 ª � uiû;û

ª � u å +?� u å D�ô~æ#é�ô&E
ç=�i�$3�2��!:@+TÔ65$�T.��� =:@+1�B3��$ Z0�3� �7I/¤Ô65$�� ,Ô
5�/j�ÙÓ /"�
2��!:@+�A�/� � ��!�62R-W+� Z;$+��$ =.�Ó,+�2�793� �-�¬�á!:����$�S-�:�3O;Q5�/� ��!�
2k-W+� ;���AB�!:fÛ��I+�2�793� �-�¬$8!:�/¤Ô65$�E�!2k�$�I @3��62Z-W+� R0�3�7I-�2@+rÛ�/"."/� �8� T;$+��$ Z.���01+�.�0!5�.];��©ª � uiû;ûnè*Ô
5$��.G+U2�:@+3Ël��0!2�3�/":��/"��/"2�/G+�.��_;Q5':@+��B3��%0�3� �7I/¤Ô65$�R2�:@+)ÀB�!:� ��S3�5h�$3��F.��R0x¬W+�7I-%;��"ÀO5$��æ



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ " Ñ

RFoV

Z
m

in

Surface de la Terre 

(sphère rayon R
T
)

Sommet de l'atmosphère 

(sphère rayon R
T
 + H

TOA
)

30°

trajectoire 

utilisée pour

définir la portion 

de sphère

Uz Uz local

θlocal

θrp

trajectoire

de l'évènement

H
T

O
A

portion de sphère définie pour 

la génération des évènements

fraction de cône 

=

champ de vue

Uz

Ux

Uy

repère principal

du détecteur 

�����
	 ô~æ >��JmGn�oqp�r�s6t�uXv�wyx�z #f{R| z�'�}!<,~`~ { }�
[� {R����� 
�< � } | �^� { ~ � x�� � �^~`� � � { B1�!�l�,���=~ � }S
[��zl}qz � zl~e���l~ ��� <,}�
L~ |B� < #\��{ w�
| � �y{��!� }�}!� # �l}�
�w � ~ # <CB1�!� { �k~ ��#.# ��
 | �C� � { 
 #\� ~ � xr� � ��� ��� � � � { ~%< # ��� { 
�< � }Z}1� # z � <CB���� | �&� � { wlw�� � 
 { }qw��]��z ��# z�
 � <CB����mº5e���O�T�h�������1� �l~A
�� � { �)
�<)
L� | � | �f~ ��#.# ��
 | �j� � { 
 #\� ~ � xr� � ���1�b���l~A
���� �y{l��� } | ��� {¥� � �`� ��u���m`�q���q�Y�Lt�u «W� { }q�����Ï�lz�}�<)
Lx { ��,���L���b� � ������� | �g� { 
 �y{ ÔA�lw;
 � < � � | �X� � zl���l}�� # ��}S
L�l~A
 | z;'�}�< ��{@�b�y{������@� 
¥�^� { ��� � 
�<,w { ��� ��� <,~%�[� � w { ��� # ��}S
¥�f� � < #\��{ w�
 | �g� {
 �y{ Ô��lw�
 � < � � { �_~ ��#.# ��
 | �[� � { 
 #\� ~ � x�� � ���
� � { }��������lzl}!<)
Lx { � |q{ }�~]���g �¡L¢�£q¤¥¡`¢X£�¡y¦¨§ � ¦ £ ����©@ªI©�«¥¬ ¢ ��¬ ¢ ª ¡�­ ��®Y¯ �l~A
 | z�'�}!< ��{@��y{��q����� 
X�[� { ��� � 
�<,w { ��� { � | z�
��lw�
��l� �



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ "	é

0 20 40 60 80 100
0

20

40

60

80

100

120

140

160

180

200

3
10·

Angle zénithal  (deg)

N
g
en

N
g
eo

m

θ
local

θ
rp

θrp  (deg)
0 2 0 80 100
0

500

1000

1500

2000

2500

3000

0 40 6

642 000 km
2
.sr

impact dans le 

champ de vue 

traverse le champ de vue

792 000 km
2
.sr

sin2θ 

792 000 km
2
.sr 

estimation 

analytique

sin2θ 

608 000 km
2
.sr 

�����
	 ô~æ#é Ñ��FmGn�oqp$r�s6tqu ¤ <,~A
 � <Fÿ���
�< � }�~ { }����q� { < � �l~ | �l~�z��4�l}�� # �l}�
L~���z�}�z � zl~-��w ��#\��{��y{ <,~ � }B��}S
 � ��� � { }���� �M��zl}�<)
Lx { �
� � w { �� � �I�=������
$� � { }q�����Ù�lzl}!<�
Lx { � �q� <,~ |�{ }�~���� � � � � � � ��� <°}qw�< ��{ � | � | z�
��lw�
��l� � � ®Y¯ ��m`�q���q�`�Ltqu þ w�w�� � 
 { }�w���~W��z ��# z;
 � <�B��!�l~�~%< # ���,z���~l�| z�'�}�<��l~�~%�l� � } | ���q±&w � <)
�� � ��~V��² ¦ � { 
 �y{ Ô��lw�
 � < � �+
 �y{ ��� � ~%������w¥x {�#\�X| ���1���bmG³@´!µ$�������1�R¶��l·�u �
¸S¦ � � < #\��{ w;
 | ��� { ��� � ÿ&� { �g~ � ��l~A
 |q{ }�~O� ��w¥x {�#\�]| ���1���jm�¹�º!µ��������1� ¶ �l·�u ¦9«W� �l~A
�< #f{ 
�< � } { } { � � 
�<CB����¥�l~A
�~`� � � �L��� ~`z�� ��� � � w ��#\��{@�y{ <,~ � }=m�¹���»W�����W�1� ¶ �l·1�� � <£��}k¼`½,¾Cµ � u¥� { <,}�~%<[B����C~ { } ����#f{ � <,~ { 
�< � }��\³@´!µ$�����W�1� ¶ �l·
×®Y�Y T G Ý)Û )mY T I�Ù Úok Ù,ÝSR ßg¨VU T�á ß2khULQ Ù¾T
ç=�I-�:�8� ��!�
2��e/�0!/Q.��X:�8� �5�."2@+�2];Q5I01+�.�0!5�.��
5�798!:�/¤Ô65$�\3�Û�2��!�
59�!�HAB8!�$8!:@+��
2�ª � u åÒ5 Ò q�®6¯�¿e8UÀ;á!�$�!79�!�62� &-�:�3rÖ2�3��9 ��!.�3��I5��9 �-���0!2�:��e�!�98!�$�!:�A�/��e-�.G+�2]�!�9À§ý�Á~á40�3�7I-�:�/� ]�!�62�:��q®6¯ éyÂ �!2;®6¯ d é �!� æ « +NÕ$A�5�:��?ô~æ#é Ñ DdA6+�5$0x¬$��E-�:�8� ��!�
2��Z.G+T;Q/� �2�:�/ Û�5�2�/�3��h;��^.�Ó,+���A�.��ê�18!��/"2M¬W+�.Vã!Â2ü_;��^2�3�5�2��� e.��� [2�:@+3Ë���0!2�3�/":��� e �/"7T5�.�8��� )è\ã!Â�üT8!2@+��
2[.�Ó,+���A�.���18!��/"2M¬W+�.e;�8�Õ$��/[;$+��$ T.��9:��!-1á!:��9-�:�/"�$0!/"-W+�.e;Q5Ã;�8!2���0!2��!5�:MD�Õ$A�5�:���ô~æ > DY;Q:�3�/"2���E�EHæ�Ü[�!2�2��U;Q/� �2�:�/ Û�5�2�/�3��Ä�� �20�3�7I-W+�:�8���D'0��!.".��E;��E.�Ó,+���A�.��X�18!��/"2M¬W+�.[.�3
01+�.êDY�!�ùþ«ÿ�� ¸ ã£EHæÓÐ&.".��E AÓP�!�c8�01+�:�2��9-W+�:�2�/�0!5�."/¤á!:��!79�!�
2E+�5�åa-�."5$ A�:@+��$;� k+���A�.��� )èW+�5×Öy;��!.GDI;�� { ¯���æ « +I-�:�3�-�3�:�2�/�3��F;��� f2�:@+3Ël��0!2�3�/":��� =;Q/"2��� Sw�¬$3�:�/§�13��62@+�.��� fxR�� �2f �5�-�8!:�/��!5�:��_D0��!.".��U;��I.G+'.�3�/X�!�ùþ«ÿ�� ¸ ã	è*�!2T.�ÓP3��³ÀB3�/"2S7P%!79�K+�-�-W+�:@+�ª�2�:��U;��� T2�:@+3Ël��0!2�3�/":��� �+� �0��!�$;$+��62��� =èj;EÓ /"�$0!."/"�W+�/� �3�� �5�-�8!:�/��!5�:��TDP}�¯ � æ

« +.Õ$A�5�:��jô~æ#é Ñ DY;Q:�3�/"2���Eb-�:�8� ��!�62��^.G+R;Q/� �2�:�/ Û�5�2�/�3���+���A�5�.G+�/":��?ã!Â2üR;��� g8UÀ;á!�$�!79�!�62� [;�3��62g.G+Z2�:@+3Ël��0!2�3�/":��2�:@+)ÀB�!:� ��Z.��=0S¬W+�7I-';��ZÀO5$��æ×Ü[�!.".���Öy0!/� 
ÓP8�01+�:�2��k�$3�2@+rÛ�.��!79�!�
2f;��^.G+T.�3�/��!�Mþ«ÿG� ¸ ã�æ�Ð&.".��Z�� �2[;�8�01+�.�8��CÀB�!:� g.��� -�."5$ ^A�:@+��$;� =+���A�.��� ^�!2^.�ÓP3��h-��!5�2\�$3�2��!:=5��':��!�×þW�!79�!�62Z;��R.G+�;Q/� �2�:�/ Û�5�2�/�3��aD ã Â�üIÅ { Ò ��æ�Ï
5�:f.��Z�$3�7]Û�:��2�3�2@+�.C;EÓP8UÀ;á!�$�!79�!�62� kAB8!�$8!:�8� )è :$: ® ¹ ®�;EÓP�!�62�:��H�!5�å�2�:@+)ÀB�!:� ��!�62Z.��_0x¬W+�7I-a;���ÀO5$��æ�ÏO�!.�3��%.�ÓP8	Ô
5W+�2�/�3��]ô~æ#é�ô~è0��!.G+�Õ�å��R.G+�À�+�.��!5�:^;��Z.�Ó,+�0�0��!-�2@+��$0��SAB8�3�798!2�:�/¤Ô
5$�_DhM
+ � uiû;û 5 : } ¸ ¯�¯�¯�° K d Ä=Æ

Ü.ÓP�� �2�Á�¯ �  �5�-�8!:�/��!5�:ED%.G+�À�+�.��!5�:9�� �2�/"798��h+��W+�."�
2�/¤Ô
5$�!79�!�62)æêç=�Æ�$3�2��!:@+ Ô
5$�K.�ÓP�!:�:��!5�:9 �2@+�2�/� �2�/¤Ô
5$�';Q501+�.�0!5�.b;��Z.�Ó,+�0�0��!-�2@+��$0��T�� �2^;��Z.�ÓP3�:�;Q:��T;��hÇ �WÈ�É �¥Ê� È�É �¥Ê 5 éË V�V é ¿ é z ¯ õ º � æ
Ð&�F�$8!A�."/"AB�1+��
2k.�ÓP8!-W+�/� @ ��!5�:=;��_.�Ó,+�2�793� �-�¬�á!:��H;$+��$ ^.��_01+�.�0!5�.C+��W+�."�O2�/¤Ô65$��è�3��F�$�_0�3��$ �/�;�8!:@+�/"2.Ô
5$�S.��� AB�!:fÛ��� f;�3��62^.�Ó /"7I-W+�0!2^ ��Z �/"2�5W+�/"2^;$+��$ e.��R0S¬W+�7I-F;��"À
5$��æ « +I;Q/� �2�:�/ Û�5�2�/�3��F;��� \8UÀ;á!�$�!79�!�
2� = �/"7_5�.�8� �Ô
5�/

ÀB8!:�/ØÕW�!�
2S0��T0!:�/"2�á!:��H�� �2k �5�-��!:�-�3� �8��_D9.�ÓP�� �2�/"7E+�2�/�3��<+��W+�."�
2�/¤Ô
5$�H �5�:^.G+ÒÕ$A�5�:�� ô~æ#é Ñ DY;Q:�3�/"2���EHæ « ÓP8�01+�:�2R;��



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ " õ

N
g
eo

m

θ  (deg)

0 2 0 80 100
0

500

1000

1500

2000

2500

3000

0 40 6

traverse le champ de vue

792 000 km
2
.sr

sin2θ 

608 000 km
2
.sr 

633 000 km
2
.sr

max dans le champ de vue

�����
	 ô~æ#é�é � þ wlw�� � 
 { }qw��g��z ��# z;
 � <�B��!�[w �@�`� �l~ ��� } |�{ }�
 { �q±Rzl���l}�� # ��}S
L~ |q� }S
C� � #f{ ±�< # � #Ì| � | zl���l� ���q� � # �l}�
 | �[� {��� � ÿ&�&~%�b~%<�
L�!� |�{ }�~����Cwyx {$#\�=| �C�1��� ¦A«$� { wlw�� � 
 { }qw��&��z ��# z�
 � <CB���� | �L
 � ��~����l~�zl�4��}�� # �l}�
L~¥
 �y{ ��� � ~ { }�
*���Cwyx {�#\�^| �C�1���{ <,}�~%<�B����C� � �l~A
�< #f{ 
�< � } { } { � � 
�<CB����&~ � }�
*~`� � � �L��� ~`z��l~j~`� � � { '���� � �
0��!2�2��';Q/� �2�:�/ Û�5�2�/�3��ÍDF.G+%.�3�/f�!�Ñþ«ÿ�� ¸ ã#�� �2H:��!.G+�2�/#ÀB�!79�!�
2�¼L+�/ Û�.���æ « Ó,+�0�0��!-�2@+��$0��F0�3�:�:��� �-�3��$;$+��62��F�� �2I;��
¹ º ¸ ¯�¯�¯�° K d Ä)Æ�èQ �3�/"2 ¹ �  �5�-�8!:�/��!5�:��_+�5h01+�.�0!5�.b+��W+�."�O2�/¤Ô65$��æ

Ub+�:Z.G+U �5�/"2��_�!2R @+�5�¼]-�:�8�0!/� �/�3��a0�3��
2�:@+�/":���è�.��T2��!:�79�iÎ2��� Ä Å �TÏ�� � ± à ø �8ÅYÐ¨¼`�!:@+9/"7I-�."/�0!/"2��!79�!�
2S:�8H¼Y8!:��!�$0��Ñ Å�Ý ��� Ä Å �ZÏ�� � ± à ø �8Å �|�dÒ � ±¥� ��� � Å � Ã ��±$Ó Ã �N± Ã ± � ß�±C± �8Å � V �|� à �fß à � V9ÃhDd�$3�2�8;Ë�5$ 9Ô65ÙÓ,DH-�:�8� ��!�
2?ã!Â2ü�EHæ
çX�g����è � ñJñ×ð��¥ì$ o�=ñ×ðZ�¥ð¶�;íòµ�íò�;ð¥�=ñ×ð

ã �$�q¼d:@+�0!2�/�3��a;��� Z8UÀ;á!�$�!79�!�62� S0�3�7I-�2@+rÛ�/"."/� @8� R;$+��$ Z.��_01+�.�0!5�.&;��_.�Ó,+�0�0��!-�2@+��$0���AB8�3�798!2�:�/¤Ô65$�Ò+ � uiû;û0�3�:�:��� �-�3��$;��!�62�Da;��� IAB�!:fÛ��� 9;�3��629.�Ó,+3å���2�:@+6ÀB�!:� @�h.��'0x¬W+�7I-Ì;���À
5$��7E+�/� E;�3��6292�3�5�293�5)5��$��-W+�:�2�/��;Q5Ä;�8UÀB�!.�3�-�-��!79�!�
2H�ÙÓP�� �2S-W+� T3�Û$ ��!:MÀ�+rÛ�.���æ�U]5�/� �Ô65$�E.G+';�8!2��!:�7I/"�W+�2�/�3��J;��� T01+�:@+�0!2�8!:�/� �2�/¤Ô
5$�� H;Q5c:@+��B3��0�3� �7I/¤Ô
5$���$8�0��� � �/"2���.�ÓP3�Û$ @�!:MÀ�+�2�/�3��);Q5Æ-�:�3rÕ$.\.�3���A�/"2�5$;Q/"�W+�.^;���.G+%AB�!:fÛ���+�5�2�3�5�:U;��K @3��Ä7E+3åQ/"7T5�7Ô;��;�8UÀB�!.�3�-�-��!79�!�62)è*3��a01+�.�0!5�.��ID9-�:�8� @�!�62Z5��$�T� ß�ß9��± à��$� ß9���|� Ã �g�
� Ã � � ß9� + Â�u F90�3�:�:��� �-�3��$;$+��
2T+�5�åFAB�!:fÛ��� ;�3��
2^.��Z7E+3åQ/"7T5�7Õ;��T;�8UÀB�!.�3�-�-��!79�!�
2= ��R �/"2�5$�T;$+��$ \.��S0x¬W+�7I-%;��lÀ
5$�R;Q5F2�8!.��� �0�3�-���æ
Ö vÒG Û Y8ß Ý)Ùq×lôLT Q�K Û�Ý k�Ú á G ¦ ® R!ThØ&I¼R3Û ) ôLT ß2)mY9Q�ß2) Û ß á Úo)
« +U;Q/� �2�:�/ Û�5�2�/�3��#+���A�5�.G+�/":���;��� ^AB�!:fÛ��� ^;�3��
2k.��T7E+3åO/"7_5�7Ù;��_;�8UÀB�!.�3�-�-��!79�!�
2S ��S �/"2�5$�_;$+��$ ^.��H0x¬W+�7I-;��CÀO5$�k�� �2g:��!-�:�8� ��!�
2�8��R �5�:[.G+QÕ$A�5�:���ô~æ#é�é�è��!2e0�3�7I-W+�:�8��SD_.�Ó,+�0�0��!-�2@+��$0��ZAB8�3�798!2�:�/¤Ô65$�Z2�3�2@+�.��R+�/"�$ �/EÔ
5ÙÓ,D.�ÓP�� �2�/"7E+�2�/�3��a+��W+�."�
2�/¤Ô
5$��æ « Ó,+�0�0��!-�2@+��$0��H;��Z:�8H¼`8!:��!�$0��T�� �2f8!A6+�.��TD�M

+ Â�u F 5 ¹ Á�Áe¯�¯�¯�° K d Ä)Æ
�!2f.�ÓP8�01+�:�2=;��lº � +6ÀB��0S.�ÓP�� �2�/"7E+�2�/�3��i+��W+�."�O2�/¤Ô65$�T;��R.�Ó,+�0�0��!-�2@+��$0��SAB8�3�798!2�:�/¤Ô
5$�T�� �2\:��!.G+�2�/#ÀB�!79�!�
2Z¼L+�/ Û�.���æ

« Ó,+�0�0��!-�2@+��$0��X;��&:�8H¼`8!:��!�$0��&:��!-�:�8� ��!�
2�� { ¯ � ;��&.�Ó,+�0�0��!-�2@+��$0��]AB8�3�798!2�:�/¤Ô
5$�X01+�.�0!5�.�8��X�65�798!:�/¤Ô
5$�!79�!�62)æ
Ü[�!2�2��k;Q/"7I/"�65�2�/�3��h0�3��$0��!:��$�=-�:�/"�$0!/"-W+�.��!79�!�62\.��� gAB�!:fÛ��� g/"�$0!."/"�$8��� )èO0�3�7I79�^.�Ó /"�$;Q/¤Ô
5$�=.G+,Õ$A�5�:���ô~æ#é�é�æ « �� 



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ "8ý

0 10 20 30 40 50 60 70 80 90 100
0

0.2

0.4

0.6

0.8

1

0 20 40 60 80 100

-3
10

-2
10

-1
10

θ  (deg) θ  (deg)

A
re

f 
/ 

A
g
eo

m

F
ra

ct
io

n
 d

e 
l'
ac

ce
p
ta

n
ce

 A
re

f

�����
	 ô~æ#é õ®�amGn�oqp�r1s6tqu ·q�y{ w�
�< � } | �l~bz��4�l}�� # �l}�
L~V
 �y{ ��� � ~ { }�
b���Xw¥x {�#\�R| �]���!�fm�Ú È¥É �yÊ u |q� }�
���� #f{ ±!< # � #J| � | zl��� �� ����� � # �l}�
�~%�&~%<)
L��� |q{ }�~����&wyx {$#\�k| �C�1���[m�Ú ® É �!u � � ��� zl~%�l}�
Lz�� �l}^Û � }qw�
�< � } | �b� � { }q�����?�lzl}�<)
Lx { ���
m`�q���q�Y�Lt�u ¤ <,~A
 � <Fÿ���
�< � }{ }q����� { < � � | �l~C��� � ÿ&�l~ { 
%
���<,��} { }�
&���l� �/#f{ ±!< # � #)| � | zl���l� ����� � # �l}�
 |q{ }�~b� �gw¥x {�#\�T| �X�1���^m"� { ~ ��#.# � | �l~ | <c�Bz � ��}S
L~<,}S
�� � � { �°���l~ { }q���q� { < � �l~^��~A
�} ����#f{ � <,~`z��?�g��}�u
AB�!:fÛ��� �/"�$0!."/"�$8��� I;�3�/#ÀB�!�62I-W+�:?¼`3�/� �-W+�:�0�3�5�:�/":I5��$�KA�:@+��$;��TÔ
5W+��62�/"2�8';EÓ,+�2�793� �-�¬�á!:��h+6À�+��629;��K2�:@+6ÀB�!:� ��!:.��#0S¬W+�7I-Ü;��¿À
5$�#;Q5Ý2�8!.��� �0�3�-���æ ã �$�¿¼Y:@+�0!2�/�3��>;��a0��� 'AB�!:fÛ��� h+�2�2��!/"A��$�!�62%+�/"�$ �/R.��!5�:'7E+3åQ/"7T5�7Þ;��;�8UÀB�!.�3�-�-��!79�!�62Z+6À�+��62^;��Z-�8!�$8!2�:��!:^;$+��$ e.��R0x¬W+�7I-%;��"À
5$�R;Q5�2�8!.��� �0�3�-���è$�!2e�$�R �3��62\-W+� ^�HåO-�.�3�/"2@+rÛ�.��� )æ

« +©¼Y:@+�0!2�/�3��#;��� ^AB�!:fÛ��� k2�:@+6ÀB�!:� @+��
2R.��_0S¬W+�7I-<;��qÀO5$�T�!2R;�3��
2k.��_7E+3åQ/"7T5�7ß;��_;�8UÀB�!.�3�-�-��!79�!�62S @� �/"2�5$�H;$+��$ k.��_0S¬W+�7I-<;��qÀO5$�T�� �2=2�:@+�0�8��� �5�:=.G+ÒÕ$A�5�:��Xô~æ#é õ DdA6+�5$0x¬$��E=�!��¼Y3��$0!2�/�3��#;��_.�Ó,+���A�.��O�18!��/"2M¬W+�.Iæà 5$ 9Ô65ÙÓ,D©Á�¯���èO2�3�5�2��� e.��� [AB�!:fÛ��� f+�2�2��!/"A��$�!�
2f.��!5�:e7E+3åO/"7_5�7á;��Z;�8UÀB�!.�3�-�-��!79�!�
2^;$+��$ e.��Z0x¬W+�7I-h;��CÀO5$��æ
È ¹ ¯ � èj.��©¼L+�0!2��!5�:H;��E:�8�;Q5$0!2�/�3��J�� �2_;�� ¸ ¯ � æ « +'793�/"2�/�8�;��� TAB�!:fÛ��� _/"�$0!."/"�$8��� �D { ¯ � +�2�2��!/"A��$�!�
2I.��!5�:7E+3åQ/"7T5�7â;��R;�8UÀB�!.�3�-�-��!79�!�
2R;$+��$ \.��S0x¬W+�7I-i;��lÀO5$�ML�793�/"�$ ^;���®6¯ � +�5×Öy;��!.GD9;��]}�¯���æ È /"�$ �/Iè�0�3�7I79�.�Ó /"�$;Q/¤Ô
5$�H.G+yÕ$A�5�:��Xô~æ#é õ DY;Q:�3�/"2���EHè�.��� k8UÀ;á!�$�!79�!�62� R�!�
2�:�� { ¯ � �!2.}�¯ � :��!-�:�8� ��!�
2��!�62qÁ � ;��T.�Ó,+�0�0��!-�2@+��$0��;��R:�8H¼`8!:��!�$0���è$�!2f.��� fAB�!:fÛ��� ^+� @0��!�$;$+��62��� C¯ õ ® �  ��!5�.��!79�!�
2)æ
ã T¾R%Ø/T8á ¦âÛJôLR Ú*)âßg¨VU T8áÒ¦ Ú R ßdä,Ú*) Ý)Û Q T8áök5¢¼L+�/"2E;��F.G+¿¼Y3�:�2��i+�2�2�8!�65W+�2�/�3��Ý;Q5pþ$5�å¦¬W+�;Q:�3���/¤Ô
5$�%3�Û$ ��!:MÀ�+rÛ�.��%D#2�:�á� 9A�:@+��$;Ì+���A�.��W�18!��/"2M¬W+�.Iè].��� AB�!:fÛ��� ©¬$3�:�/§�13��62@+�.��� ]Dd/�0!/�ã Å }�¯ � E_:��!-�:�8� ��!�62��!�
2E5��å01+��W+�.\-�:�/#ÀO/".�8!A�/�8'-�3�5�:I.�ÓP3�Û$ ��!:MÀ�+�2�/�3��å8UÀB�!�62�5$�!.".��;EÓ 5��&þ$5�åa;����$�!5�2�:�/"�$3� T;EÓ 5�."2�:@+�ÖI¬W+�5�2��98!�$�!:�A�/���æjæ=3�2�:��I8!2�5$;���793��
2�:��E0��!-��!�$;$+��62]Ô
5ÙÓ 5��$��¼d:@+�0!2�/�3��<;��� AB�!:fÛ��� V¬W+�;Q:�3���/¤Ô
5$�� ^ �/"7_5�.�8��� ^DH2�:�á� eA�:@+��$;F+���A�.��S+�2�2��!/"A��$�!�62=.��!5�:\7E+3åO/"7_5�7á;��R;�8UÀB�!.�3�-�-��!79�!�62=;$+��$ .��I0S¬W+�7I-c;���À
5$�I;Q5a2�8!.��� �0�3�-���æE�[/��!�lÔ65$��0��!2�2���¼Y:@+�0!2�/�3��#�$��:��!-�:�8� ��!�62��PÔ
5ÙÓ 5��$��2�:�á� C¼L+�/ Û�.���-W+�:�2�/��I;��.�Ó,+�0�0��!-�2@+��$0���è��!.".��R-�3�5�:�:@+�/"2^0�3��$ �2�/"2�5$�!:f5��8Û�:�5�/"2=;��C¼Y3��$;'-�3�2��!�62�/��!.bD�.�ÓP3�Û$ ��!:MÀ�+�2�/�3��F;��� \�$�!5�2�:�/"�$3� )æ

« +'Õ$A�5�:��}ô~æ#é)ýÄ-�:�8� ��!�62��#.G+Ä;Q/� �2�:�/ Û�5�2�/�3�� Û�/�;Q/"79�!�$ �/�3����$�!.".��<;��� 'AB�!:fÛ��� ²¬$3�:�/§�13��62@+�.��� % ��!.�3��bãÆ�!2¬ û1H�ç	èO:��� �-���0!2�/#ÀB�!79�!�62\.��!5�:^+���A�.��ê�18!��/"2M¬W+�.*�!2e.G+H0�3
3�:�;�3����$8���¬Ü;��^.��!5�:\7E+3åQ/"7T5�7è;��Z;�8UÀB�!.�3�-�-��!79�!�62;$+��$ e.��k:��!-1á!:��=-�:�/"�$0!/"-W+�.*;Q5';�8!2���0!2��!5�:)æ « �� e-�3�/"�62� \�!�KA�:@+� e:��!-�:�8� ��!�
2��!�62f.��� ¹ }_AB�!:fÛ��� òÔ
5�/*+�2�2��!/"A��$�!�62.��!5�:R7E+3åQ/"7T5�7é;$+��$ Z.���0x¬W+�7I-<;���ÀO5$�_;Q5#2�8!.��� @0�3�-���æ È 5$0!5��$�H;EÓP�!�
2�:��I�!.".��� Z�ÙÓ,+�2�2��!/"�62T @3��i7E+3åQ/"7T5�7;���;�8UÀB�!.�3�-�-��!79�!�629�!�×Öy;��	71Di;��3¬ û1H@çÄê ® { ° K æ�ÏO�!5�.��� H.��� _AB�!:fÛ��� �¬$3�:�/§�13��62@+�.��� PÔ
5�/g @�U;�8UÀB�!.�3�-�-��!�62



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ "$"

90 92 94 96 98 100 102

-200

-150

-100

-50

0

50

90 91 92 93 94 95 96

-20

-10

0

10

20

30

40

50

θ  (deg) θ  (deg)

Z
m

ax
  
(k

m
)

Z
m

ax
  
(k

m
)

�����
	 ô~æ#é)ý �hmGn�oqp$r�s6tqu ¤ <,~A
 � <Fÿ��!
�< � }Cÿ�< | < # ��}�~%< � }q}��l�,���eë ��ìLí Êr�lî�ï | �l~���� � ÿ&�l~� �x �@� <C� � }�
 { ���l~Y­L� � ��
 í Êr��î z�
 { }�
 � �l~ � �lw �
�<,��� # �l}�
j� � { }���� �=�lzl}!<�
Lx { � | �]� � z��4�l}�� # �l}�
^�;
b� { w �����y|�� }q}�z�� í | � #f{ ±�< # � #J| �]� { ��� � ÿ&� |q{ }q~���� � � � � � � �q� <,}�w�< ��{ � | �| z�
���w�
��l� ��¦r« ��~ ��� <°}�
L~V�l}Z� �y{ ~ � � �q� z�~%�l}�
��&� ��~j��� � ÿ&�l~XB���< { 
%
���<,��}��l}�
�� ��� �m#f{ ±�< # � #Ä| � | zl����� ����� � # ��}S
 |�{ }q~*� �]wyx {$#\�| �&�1��� | �j
Lz�� ��~`w ��� �W�Om`�q���q�`�Ltqu*ð ����#Ì| �C� { '���� � � | �C� { ��wyx��
D'¬W+�5�2��K+�."2�/"2�5$;���èb3�ñÄ.�Ó,+�2�793� �-�¬�á!:����� �2T793�/"�$ �;��!�$ ���è� �3��62� �5$ �0��!-�2�/ Û�.��� �;EÓ,+�2�2��!/"�$;Q:��K.��!5�:_7E+3åQ/"7T5�7+�-�:�á� ^.��Z2�:�á� f.�3���A92�:@+3Ë��!2f �8!-W+�:@+��62=.��R0x¬W+�7I-i;��lÀ
5$�R;��Z.��!5�:^-�3�/"�
2^;EÓP�!�62�:�8��_;$+��$ f.�Ó,+�2�793� �-�¬�á!:���æ

È /"�$ �/Iè�+3Ë�3�5�2��!:k5��#0!:�/"2�á!:��I �5�:k.G+K0�3
3�:�;�3����$8��|¬ û1H@ç ;Q5a7E+3åQ/"7T5�7é;���;�8UÀB�!.�3�-�-��!79�!�
2T;��� kAB�!:fÛ��� 
¬$3�:�/§�13��
2@+�.��� ^-�3�5�:�:@+�/"2f-��!:�79�!2�2�:��S;��Z:�8�;Q5�/":��R�!�$0�3�:��R.��,Û�:�5�/"2^;��C¼`3��$;o¬W+�;Q:�3���/¤Ô65$�S �5$ �0��!-�2�/ Û�.��S;��Z-��!:�Ö2�5�:fÛ��!:f.�ÓP3�Û$ ��!:MÀ�+�2�/�3��%;��� \�$�!5�2�:�/"�$3� kDHA�:@+��$;F+���A�.����18!��/"2M¬W+�.Iæ

« Ó,+�0�0��!-�2@+��$0��fAB8�3�798!2�:�/¤Ô
5$�^;EÓ 5��E2�8!.��� �0�3�-��\ �-W+�2�/G+�.W �/"2�5$8fD"º8Á�¯�° K ;EÓ,+�."2�/"2�5$;��=0�3�5�À
:@+��
2]5��0x¬W+�7I-F;��"ÀO5$�Z;�� ¹ ¯�� Dd-�.��!/"�%+���A�.���E[�� �2f;��Z.�ÓP3�:�;Q:��S;�� : }�¯¨¯�¯�¯�° K d Ä)Æ�æ�Ð&�'�$�R0�3��$ �/�;�8!:@+��
2
Ô65$�k.��� \AB�!:fÛ��� �Ô
5�/j+�2�2��!/"A��$�!�62f.��!5�:\7E+3åQ/"7T5�7Ù;��k;�8UÀB�!.�3�-�-��!79�!�62k;$+��$ \.��R0x¬W+�7I-%;��"À
5$��è3��F+I;�8�Õ$��/*5��$�S+�0�0��!-�2@+��$0��_;��R:�8H¼Y8!:��!�$0��T8!A6+�.��TD ¹ Á�Áe¯�¯�¯�° K d Ä=Æ�æ

çX�g����� ò ��ï]ó�ðò�$ì;ï/�|ðZ��ï? o�Ùðoï¥îrð
« �� ��65W+�AB�� 9 �/"2�5$8� H�!�
2�:��'.��K2�8!.��� �0�3�-��K�!2�.���;�8UÀB�!.�3�-�-��!79�!�62U;��K.G+%AB�!:fÛ��U-��!5�ÀB�!�62!¼`3�:�2��!79�!�62K+�2�Ö2�8!�
5$�!:T.�Ó /"�62��!�$ �/"2�8U;Q5 þ$5�å#."5�7I/"�$�!5�å<8!7I/� S-W+�:S.G+'AB�!:fÛ���æâÏ
/g0��!2�2��I/"�62��!�$ �/"2�8U�� �2R/"�$ �5×¸E @+��
2���è*.G+�-�:�/� @�;��I;�3����$8��� R�ÙÓP�� �2R-W+� R;�8�0!.��!�$0x¬$8��E�!2Z.�ÓP8UÀ;á!�$�!79�!�
2_�� �2Z7E+���Ô
5$8�æ È À�+��62S;��ÒÔ
5W+��62�/ØÕW�!:R.�Ó,+�0�0��!-�2@+��$0��U;��;�8�0!.��!�$0S¬$�!79�!�62)è�+� @ �3
0!/�8��H+�5�å%8UÀ;á!�$�!79�!�62� ]Ô65�/C;�8�0!.��!�$0x¬$�!�
2S.G+9-�:�/� @�_;��H;�3����$8��� )è�3��%-�:�8� @�!�62��H.��� Z01+�Ö:@+�0!2�8!:�/� �2�/¤Ô
5$�� ^;��S.G+�0�3�5�ÀB�!:�2�5�:��S�65W+�AB�!5$ @�_+�5�2�3�5�:^;Q5hA�.�3�Û���æ
« +SÛW+� ��];��X;�3����$8��� âäZç�RlÏR79�!�62�/�3����$8��e+�5_0x¬W+�-�/"2�:�� õ ¼`3�5�:���/"2j.��� j01+�:@+�0!2�8!:�/� �2�/¤Ô65$�� b;��&.G+\0�3�5�ÀB�!:�2�5�:���
5W+�AB�!5$ ��_�!��¼Y3��$0!2�/�3��i;��S.G+�.G+�2�/"2�5$;���è�;��R.G+I.�3���A�/"2�5$;��_�!2=;Q5©Ë�3�5�:=;��S.�Ó,+����$8���æ1Ü[�!2�2��]ÛW+� ��S;��S;�3����$8��� +'8!2�89/"�62�:�3O;Q5�/"2��� T;$+��$ qÐtÏ ÈN6 +�Õ$�c;EÓP�� �2�/"79�!:S.�Ó /"7I-W+�0!2_;��� R�
5W+�AB�� _ �5�:R.�Ó,+�0�0��!-�2@+��$0��E;EÓ 5��Ã;�8!2���0!2��!5�: �-W+�2�/G+�.Iæ
« �� g01+�:�2��� [;��=.G+S0�3�5�ÀB�!:�2�5�:��k�65W+�AB�!5$ ���èO;��f.�Ó,+�."2�/"2�5$;��Z �5�-�8!:�/��!5�:��k;��� X�
5W+�AB�� [�!2[;��f.��!5�:[-�:�3%¼Y3��$;��!5�:3�-�2�/¤Ô
5$�E �3��
2T:��!-�:�8� ��!�
2�8��� � �5�:S.G+TÕ$A�5�:��3ô~æ#é4"	æ�Ub3�5�:H0S¬W+�Ô65$�E-W+�:@+�7Pá!2�:���èj.G+';�8!-��!�$;$+��$0��K�!�´¼Y3��$0!2�/�3��;��k.G+T.G+�2�/"2�5$;��R�� �2g/"�$;Q/¤Ô
5$8��k-�3�5�:;ºH-�8!:�/�3O;��� \;��=.�Ó,+����$8���æ�Ð&�62�:�� Í Ò ®S�=�!2fô Ò ®S�k;��^.G+�2�/"2�5$;���èQ.G+�¼d:@+�0!2�/�3��



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ "| 

�����
	 ô~æ#é4" �ÒD {@�y{ w�
Lz � <,~A
�<CB1�!�l~ | �l~�}1� { ���l~ { ��
 � � ��| �\��� � ÿ&�Xm |q� }q}�z���~ �*õ*ö v�uo�����l~�� { � ��� � ~ #\��� �l}�}!�l~ | �j� { w � ����� � 
L� � �}1� { ���l��~%��� | ��� {b�q�L� Û � } | �l� �W��� 
�<CB����r��
 | ��� � { �)
�<)
L� | �*~`� � z � <��l� � � | �l~$}1� { ���l~�~ � }�
 � � �q� zl~%�l}�
Lz���~\�l}[Û � }�w�
�< � } | ��� { � { 
�<�
L� | ���
 | �&� { � � }q��<)
L� | �\m"w {@� 
��l~m<,}�
Lzl� � z���~�~`� � ³ { }�~ | � �q� <,~%�l~ | � |q� }�}qz��l~yu ¦r« �l� � ~j� {@� < { 
�< � }�~j~ { <,~ � }q}�<©� � �l~^�l}kÛ � }�w;
�< � } | �C� {� { 
�<)
L� | �&~ � }�
 { ��~`~%<¾<,} | <�B��qz��l~



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ "|ö
;��h0!/��!.f0!.G+�/":E2�3�2@+�.��h�� �29;EÓP�!�8ÀO/":�3�� Á�¯ � è].G+i-�:�3%¼Y3��$;��!5�:E3�-�2�/¤Ô
5$�'793��B�!���$�F�� �29�!��À
/":�3��å8!A6+�.��hD ¸ �!2.�Ó,+�."2�/"2�5$;��' �5�-�8!:�/��!5�:��K7931�B�!���$�';��� ��
5W+�AB�� I�� �2H;��K.�ÓP3�:�;Q:���;�� Ò ° K æ�ÿy.[�Ã+F-�."5$ H;��K�
5W+�AB�� �-�:�á� I;��.�ÓP8	Ô
5W+�2��!5�:[�!2g;��� ]-o­�.��� )æB÷*�� X�65W+�AB�� [;���¬W+�5�2��=+�."2�/"2�5$;��= �3��62g-�."5$ ]�$3�7¯Û�:��!5�åE;$+��$ X.G+B�13��$�=8	Ô65W+�2�3�:�/G+�.���æ
Ü[�� =;Q/ØÚ�8!:��!�
2��� ^01+�:@+�0!2�8!:�/� �2�/¤Ô
5$�� = @3��62;¼L+�/ Û�.��!79�!�62=;�8!-��!�$;$+��62��� k;��R.G+� @+�/� @3��Óæ

Ü[3�7I79�g.�Ó /"�$;Q/¤Ô
5$�[.��X2@+rÛ�.��1+�5|ô~æ õ D�¬W+�5�2�EHè�-�:��� �Ô
5$�X.G+^793�/"2�/�8e;��� ��
5W+�AB�� & ��[ �/"2�5$�!�62&�!�×Öy;��	71Dk;��tÁ¨° K æ
Ü[�!5�å�Öy0!/&�ÙÓ,+�Ú���0!2��!�
2S-W+� R.G+K;�8!2���0!2�/�3��c;��� ZAB�!:fÛ��� S;EÓ /"�$0!."/"�W+�/� �3��c �5�-�8!:�/��!5�:��9D�º,¯ � è�;�3��62R.���7E+3åQ/"7T5�7;��S;�8UÀB�!.�3�-�-��!79�!�62Z ��R �/"2�5$�SDH-�."5$ Z¬W+�5�2��T+�."2�/"2�5$;��|DY ���0!2�/�3��¿ý�æ© �æ#é�EHæ÷*�� S�
5W+�AB�� _3��
2_8!2�89;�8!2���0!2�8� _-W+�:T @+�2��!."."/"2��U;$+��$ S5��Ã0S¬W+�7I-Ã;��©ÀO5$�I-�/ å��!."."/� �8�è�+)ÀB��0E;��� T-�/ åQ�!.� _;��
® : ° K -�:�3%Ë��!2�89+�5< �3�.]+�5#�W+�;Q/":�½© ü ¾ æ�÷j+ � Ãf� ß à ± À�� �|�¶ß�±�� Å ß Å � ± ÃU:��!-�:�8� ��!�
2��I.����$3�7]Û�:��E;���-�/ åQ�!.� R @+��$ �
5W+�AB�� e:@+�-�-�3�:�2�8Z+�5U�$3�7¯Û�:��k2�3�2@+�.�;��^-�/ åQ�!.� =æ
÷j+�¼Y:@+�0!2�/�3��K;��k0!/��!.�0!.G+�/":[/"�$;Q/¤Ô
5$�=.G+S-�3�:�2�/�3��';Q5K0!/��!.� @+��$ �
5W+�AB�� )è�7E+�/� ^�$�H;�3����$�T-W+� =.G+E2�3�-�3�.�3�A�/��H;��T.G+E0�3�5�ÀB�!:�2�5�:��H�65W+�AB�!5$ ���æ�÷*�_2@+rÛ�.��1+�5 ô~æ õ DgÛW+� �Ef-�:�8� ��!�62��.G+l¼d:@+�0!2�/�3���;��^0!/��!.�0!.G+�/":g�!��¼`3��$0!2�/�3���;��f.G+R-�:�3%¼`3��$;��!5�:g3�-�2�/¤Ô
5$�k�!2g;��f.�Ó,+�."2�/"2�5$;��k �5�-�8!:�/��!5�:��^;��� g�65W+�AB�� )æöR+��$ Z.���01+� R;��� k�65W+�AB�� S;���¬W+�5�2��9+�."2�/"2�5$;��I�!2Z;��_A�:@+��$;���-�:�3%¼`3��$;��!5�:S3�-�2�/¤Ô
5$��è�.��� Z¼L+�/ Û�.��� "À�+�.��!5�:� R;��.G+'¼Y:@+�0!2�/�3��Æ;��K0!/��!.\0!.G+�/":�2�:@+�;Q5�/� ��!�62I5��$�K2�3�-�3�.�3�A�/��K�HåQ2��!�$ �/#ÀB�U5���/ ¼Y3�:�79�';��U.G+i0�3�5�ÀB�!:�2�5�:����65W+�AB�!5$ ���æ
�[/��!��Ô65$�=0��!2�2��=-�:�3�-�:�/�8!2�8=�$�k ��fAB8!�$8!:@+�."/� ��=-W+� \DR2�3�5�2��� [.��� [0�3��×Õ$A�5�:@+�2�/�3��$ \;��^�
5W+�AB�� )èO.��� g0�3�5�ÀB�!:�2�5�:��� �
5W+�AB�!5$ ��� 9 �/"7_5�.�8��� 9;$+��$ ©ÐêÏ È.6  
ÓP8!2��!�$;��!�
29;���7E+���/¤á!:���5���/ ¼Y3�:�79��;$+��$ �2�3�5�2I.���0x¬W+�7I-);��oÀO5$��;Q52�8!.��� �0�3�-���æ

ç=�'�$3�2��!:@+��!�×Õ$�nÔ65$�Z.��� e�
5W+�AB�� ^;��"¬W+�5�2��T+�."2�/"2�5$;��T�!2f;��C¼`+�/ Û�.��Z-�:�3%¼`3��$;��!5�:^3�-�2�/¤Ô
5$�XDY0!/":�:�5$ �E[ �3��62-�."5$ R;Q/Ø¸E0!/".��� TDE79�!2�2�:��I�!�#8UÀ
/�;��!�$0���æ1�[/��!�&Ô65$�H.��� �3��$;��!5�:läZçSR�Ï% �3�/"2Z5��#;��� Z-�."5$ k @�!�$ �/ Û�.��� ©½© ü ¾ è�/".�� �2=-�:�3�ÛW+rÛ�.��¯Ô
5ÙÓ 5��$�q¼d:@+�0!2�/�3��i;��T0��� =�65W+�AB�� k�ÙÓ,+�/"2^-W+� k8!2�8T;�8!2���0!2�8���æ�÷*�!5�:�¼`+�/ Û�.��T-�:�3%¼Y3��$;��!5�:Z3�-�2�/¤Ô65$�+�2�2�8!�
5$�=-��!5K.��^ �/"A��W+�. D?®6¯ � -�3�5�:
� i 5 ¯ õ ®�E*L�+�5$ � �/W.��� [0!/":�:�5$ X�$�k �3��62[-W+� [ �5$ �0��!-�2�/ Û�.��� [;���wy7E+� �Ô
5$�!:�x.��=;�8UÀB�!.�3�-�-��!79�!�
2e;��� gAB�!:fÛ��� )æB÷?Ó /"7I-W+�0!2\;��� X0!/":�:�5$ [ �5�:g.�Ó,+�0�0��!-�2@+��$0��=;��UÀO:@+�/"2=%!2�:��^:��!.G+�2�/#ÀB�!79�!�62;¼L+�/ Û�.���è7E+�/� �/".� _-�3�5�:�:@+�/��!�
29;�8!A�:@+�;��!:�.G+h:�8� �3�."5�2�/�3��)�!�Æ8!�$�!:�A�/��� 
Ó /".� _�$�K @3��62H-W+� _-�:�/� ��!�Æ0�3�7I-�2���;$+��$ �5��$�
ø Ã�À|ef�|e ± Å ± à �y�|��± Ã ���
� � ß9� W � bùkú ��� û õ º Ò�õ Ò ¸�õ Ò Ò�õ ¯³gü ùZý ��� þ õ þ Á õ º Á õ º ¹�õ }ÿ ü ùZý ³ þ õ þ � õ�� Á õ Ò :[õ {ùký ÿ þ õ�: Ò�õ } Ò�õ Á û :[õ Á

Ü v��Ot � ��� �	� é �	� é�
 � ��� é é�
 � �
� d � ��� d
� Ã�� ß à ± À�� �|��ß�±�� Å ß Å � ± Ã W � bùkú ��� Ò�� û � � þ³gü ùZý ��� � } û { � þÿ ü ùZý ³ Ò } � Ò û � �ùký ÿ Ò�� Ò þ � þ ���

Ü v��Ot � ��� �	� é �	� é�
 � ��� é é�
 � �
� d � ��� d
�=�X�L	 ô~æ õO��>�zl~`� # z | �&� { ÿ { ~%� | � |q� }�}qz��l~ | �&w � ����� � 
L� � �&}1� { ���l��~%� �*õ*ö vB� ��� } | z � z�� �l}R� { 
�<)
L� | �&~%�l� � }S� � �@� ÿ�<)
�� | �� � � v�v ¦r«
{g���L� ÿ { ÿ�<,��<)
Lz | � ��� zl~%�l}qw�� { <,}q~%<�B����j� { Û �y{ w�
�< � } | �bw�<��l�6wl� { < � ~ � }�
 |�� }q}�z��l~+��}^Û � }�w;
�< � } | ��� � { �)
�<�
L� | �&~`� � z � <��l� � �ù ��
 | �b� {]�q�L� Û � } | �l� ����� 
�<CB1�!��� 7 | �l~�}1� { ����~Cm�� � ¦¨¡ � ¢ ¬ ¢�� ¬ ¢*£ ��ª ¡ �,�\©!«�� §�¦ ¬ ¦ � § © ¢ �,���� ¡ �!��¬ ¦ � § © ¢ � ¦G¢ �B�l�,� ¦¨¡ �! ��,� � ��� ¢ ª ¡© ¢ �,��� ¡ �!��¬ ¦ � § © ¢ � ¦�¢ �Q�l�,� ¦¨¡#" ùTý ÿ ��
�� 7 ý �S¡ �S§ � ¦ § �l� ª1¬ £ �%$X� ¢ $&$ ¦ ¬"ªq��¬ ¦ � § $g�%'_��ªq��ª §T§ ªq�)( ¢g§ � �Z«¥¬�«e©�«¥¬ ¢ ��¬�«f©!� § $]� ¢�+*q�%, £ © ¢&� ª ¢@u



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ "9ô
8.-B�!�
2�5$�!.".��T-0/W+� ��R;EÓ,+��W+�."�Q ��S;��� ^;�3����$8��� )æ

÷j+21d:@+�0!2�/�3��?793��B�!���$�c;��a�
5W+�AB�� h-�:�8� ��!�
2� h;$+��$ '.��#03/W+�7I-4;��4-
5$�a;EÓ 5��>2�8!.��� @0�3�-��# �-W+�2�/G+�.S�� �2;EÓP�!�5-
/":�3�� : þ � è��!2b.��� &01+�:@+�0!2�8!:�/� �2�/¤Ô
5$�� &;��[.G+=0�3�50-B�!:�2�5�:��e�
5W+�AB�!5$ ��\;�3�/6-B�!�62?%!2�:��[-�:�/� ��� &�!��0�3�7I-�2��e-�3�5�:8.-�+�."5$�!:C.G+71Y:@+�0!2�/�3��I;��� �AB�!:fÛ��� C+�2�793� �-0/$8!:�/¤Ô65$�� &��Ú���0!2�/6-B�!79�!�62]3�Û$ @�!:)-�+rÛ�.��� )æ�÷j+<ÛW+� ��[;��e;�3����$8��� ÉäZç�R98+I8!2�8Z/"�
2�:�3
;Q5�/"2��_;$+��$ ;:#8=< 6 -�3�5�:=8!2�5$;Q/��!:f.�Ó /"7I-W+�0!2=;��� \�
5W+�AB�� ^ �5�:\.�ÓP��¸E01+�0!/"2�8_;��S;�8�0!.��!�$03/$�!79�!�
2)æ
çX�g���º¹ é�ê ñ× EñJë�ì$íZ�?ðÑ�?í§ñ\��ð¥�¥ñ9½?ð§��ð¥�Xì`k:?>�0��UDF;��� T0�3��$ �/�;�8!:@+�2�/�3��$ H-�5�:��!79�!�62�AB8�3�798!2�:�/¤Ô
5$�� )èb3��Ä+h�� �2�/"7989.G+'-�:�3�-�3�:�2�/�3��Æ;EÓP8.-;á!�$�!79�!�62�  �5$ @0��!-�2�/ Û�.��� X;��\2�:@+@-B�!:� ��!:X.��\0?/W+�7I-U;��A-O5$�f;Q5I2�8!.��� �0�3�-���æB:&�U+DC�3�5�2@+��62[0�3�7I79�f0�3��$;Q/"2�/�3��¶Ô
5$�e.��\7E+3åQ/ØÖ7_5�7Õ;��R;�8.-B�!.�3�-�-��!79�!�62Z;��Z.G+�AB�!:fÛ��R @�R �/"2�5$�R;$+��$ f.��R0?/W+�7I-%;��E-O5$��è�3��%+�;�8�Õ$��/*5��$�T+�0�0��!-�2@+��$0��_;��:�8	1`8!:��!�$0��Ò+ Â�u F 5 � ��� þ�þ�þGF K dDHJI ærç=�a 
Ó /"�
2�8!:��� � ��IDU-�:�8� ��!�62SDE.G+K1Y:@+�0!2�/�3��#;��_0��� Z8.-;á!�$�!79�!�
2� S��Ú���0!2�/ØÖ
-B�!79�!�
2^3�Û$ ��!:)-�+rÛ�.��� )è�0$ÓP�� �2�Ö¥D�Öy;Q/":��TD�0��!5�å�Ô65�/*;�8�0!.��!�$0?/$�!�62^.G+H-�:�/� @�k;��R;�3����$8��� =æoÜ[�!2�2��L1d:@+�0!2�/�3��h;�8�Õ$��/"2.�ÓP��¸E01+�0!/"2�8f;��e;�8�0!.��!�$0?/$�!79�!�62=úAý§Â � �$� �!2
Å�Ý � ß�ß9��± à���� ß9���[�<�|��ß Å � � ß�ø×� ^ � �oà]+� � �3O0!/�8��ò+Ný§Â ���«�.5 úAý§Â ���«� q.+ Â�u F�æ

U�3�5�:T0��!2�2��I8!2�5$;���èj3��< �/"7T5�.�� ��þ&þ�þ�þ 8.-;á!�$�!79�!�62� _-�:�3�2�3��Óè�AB8!�$8!:�8� S5���/�1`3�:�798!79�!�62H+�5# �3�7I79�!2_;��.�Ó,+�2�793� �-0/�á!:���è�;��g7E+���/¤á!:��X/� @3�2�:�3�-��[�!2� ��!.�3��_5��H �-���0!2�:��g�!�H8!�$�!:�A�/��g-�.G+�2b�!�HÀ§ý�Á1áÝ�!�
2�:�� û�þ éyÂ �!2 û�þ d é �!� æ
ç=�E AÓ,+� � �5�:��[.�3�:� ];Q59;�8.-B�!.�3�-�-��!79�!�62g;��e.G+kAB�!:fÛ���Ô
5$�\ �3���7E+3åO/"7_5�7  ��e �/"2�5$�\;$+��$ &.��\0?/W+�7I-E;��A-O5$�\;Q52�8!.��� �0�3�-���æM8
/�0��k�ÙÓP�� �2e-W+� e.��k01+� =è
.�ÓP8.-;á!�$�!79�!�
2^�� �2fD_�$3�50-B�1+�5h �/"7T5�.�8#Cl5$ �Ô
5ÙÓ,DN-B8!:�/ØÕW�!:f0��!2�2��Z0�3��$;Q/"2�/�3��Óæ
ç=�F;Q/� �-�3� ��S+�/"�$ �/*;EÓ 5��h.�3�2^;�� ��þ&þ�þ�þ 8.-;á!�$�!79�!�62� =:��!-�:�8� ��!�62@+�2�/�1` =;��Z.�Ó,+�0�0��!-�2@+��$0��_;��R:�8	1`8!:��!�$0��Q+ Â�u F�æ

U�3�5�:�03/W+�0!5��Ý;��� E8.-;á!�$�!79�!�
2� )è[.��'-�:��!7I/��!:U-�3�/"�62K;EÓ /"�62��!:@+�0!2�/�3��>�� �2EAB8!�$8!:�8i+�.�81+�2�3�/":��!79�!�
2� @�!.�3��.G+' @��0!2�/�3��<��¸E01+�0��9;EÓ /"�62��!:@+�0!2�/�3��Ä-�:�3�2�3��×Ö¥+�/":_�!2R.��I;�8.-B�!.�3�-�-��!79�!�62H;��I.G+KAB�!:fÛ��I�� �2S �/"7T5�.�8IA�:?>�0��UDK.G+
1`3�:�7T5�.��_;��(`,ÿ¥÷ DY ���0!2�/�3���ý�æ "	æ#é�EHæ$÷j+IAB8!�$8!:@+�2�/�3��%;��� \-0/$3�2�3��$ =;��.þ$5$3�:��� �0��!�$0��T�� �2f��Ú���0!2�5$8��S �5�/6-�+��62^.��793O;Já!.��T/"�$ �-�/":�8T;��� =79�� �5�:��� =;��POS+�Q
/"793�2�3]DY ���0!2�/�3��u"	æ#é�æ õ æ õ EHè��!2k0��!.".��_;��� ^-0/$3�2�3��$ QÜ[�!:��!�0QB3@-F �5�/6-�+��62.��H793O;Já!.���+��W+�."�O2�/¤Ô
5$�_-�:�8� @�!�62�8��!�# ���0!2�/�3�� "	æ õ æ*UC+�:�0��ÒÔ
5$�T.��� R+�."AB3�:�/"2)/�79�� S;��H;Q/ØÚ�5$ �/�3��a;��� k-0/$3�2�3��$  �3��
2R0�38v�2��!5�åi�!�a2��!7I-$ R;��_01+�.�0!5�.Iè�3��i�$�H2�:@+�/"2��H/�0!/�Ô
5$�_.G+92�:@+��$ �7I/� @ �/�3��#;��_.G+Pþ$5$3�:��� �0��!�$0��LCl5$ �Ô
5ÙÓ,+�5;�8!2���0!2��!5�:)è]+�/"�$ �/SÔ
5$�E.G+F2�:@+��$ �7I/� � �/�3��Æ�!2H.G+h:�8�þW�HåQ/�3��Ä;Q5HÜ[�!:��!�0QB3J-Ä+�5Æ �3�.IèjA�:?>�0���DF.�Ó,+�."AB3�:�/"2)/�79�';��-�:�3�-W+�A6+�2�/�3��i-W+�:f-W+�Ô
5$�!2� ODY ���0!2�/�3��O �æ õ EHæW÷*�S �3�.j�� �2f �5�-�-�3� @8Z.G+�7]Û��!:�2�/��!�Óè�;EÓ,+�. Û�8�;�3
R � æ	ä�3�5$ f.��� \-0/$8�Ö�$3�7Pá!�$�� �-0/
�O �/¤Ô
5$�� U2�:@+�/"2�8� ';��!-�5�/� U.�Ó /"�
2��!:@+�0!2�/�3��>;Q5Ì-�:�3�2�3��Í-�:�/"7E+�/":���C�5$ 9Ô65ÙÓ,D<.G+<2�:@+��$ �7I/� @ �/�3��Í;��� -0/$3�2�3��$ k �3��62= �/"7T5�.�8� =�!�h2��!�W+��62Z0�3�7I-�2��S;��� f-�:�3�-�:�/�8!2�8� =.�3O01+�.��� f;��R.�Ó,+�2�793� �-0/�á!:���è�;�8�0!:�/"2��S-W+�:f.��S793rÖ;Já!.�� ã 8|ÖS8
2@+��$;$+�:�; æ�÷j+H �/"7T5�.G+�2�/�3��h;Q5';�8!2���0!2��!5�:f�� �2e0��!.".��Z;�8�0!:�/"2��k�!�' ���0!2�/�3��©ô~æ õ æO÷?Ó /"�62��!�$ �/"2�8S;Q5¶Û�:�5�/"2;��A1`3��$;9Dk.�ÓP�!�62�:�8��=;Q592�8!.��� �0�3�-��\�� �2];�� � R þ ·�T ¸�U�¸�V H e K d e H@I e V H è��!2]0�3�:�:��� �-�3��$;UD û õ ��� -0/$3�2�3rÖy8!.���0!2�:�3��$ -W+�:f-�/ å��!.j�!2f-W+�:B`"ä ã æW÷*�� \-W+�:@+�7Pá!2�:��� k;Q5F ��Q �2�á!79�R;��S;�8�0!.��!�$03/$�!79�!�
2R;�8�0!:�/"2� ^�!�F ���0!2�/�3��]ô~æ õ æ "E �3��62
Õ�å�8� ^DXW 3 u;¿ � J§5 � �!2YWNüSu;Â 3¥5 � æ�ç=�h�$3�7I79��Z*�\[9] ��ß Å � � ß�ø×� ^ � �oà![_^ ±�� Å�^LÅØ� ± ÃI.G+I �/"7T5�.G+�2�/�3��%;��R0��S.�3�2;EÓP8.-;á!�$�!79�!�
2� @`

<�Õ$�<;EÓP�� �2�/"79�!:_.�Ó /"7I-W+�0!2T;��� S�
5W+�AB�� T �5�:T.�ÓP��¸E01+�0!/"2�8E;��I;�8�0!.��!�$03/$�!79�!�
2@aC3��<AB8!��á!:��95��#.�3�2T;EÓP8.-;á�Ö�$�!79�!�
2� H �/"7I/".G+�/":��UD'0��!."5�/g-�:�8� ��!�62�8U-�:�8�0�8�;��!7I79�!�62@ab7E+�/� T�!�c-�:�8� ��!�$0��E;��E�65W+�AB�� @`�÷*�!5�:T-�:�3�ÛW+rÛ�/"."/"2�8;EÓ,+�-�-W+�:�/"2�/�3��K;$+��$ &.��e03/W+�7I-E;��A-O5$��a�.��!5�:&-�:�3�1Y3��$;��!5�:g3�-�2�/¤Ô65$��aB+�/"�$ �/�Ô
5$�[.��!5�:X+�."2�/"2�5$;��f �5�-�8!:�/��!5�:��\ �3��62
1`3�5�:���/��� X-W+�:g.G+,ÛW+� ��=;��f;�3����$8��� Ab;cSR�8�`6÷j+T;Q/� �2�:�/ Û�5�2�/�3��K�!�E.G+�2�/"2�5$;��=;��� g8.-;á!�$�!79�!�62� e �/"7T5�.�8� [�� �2[01+�.ØÖ0!5�.�8��S�!�_1`3��$0!2�/�3��F;��k.�Ó /"�$0!."/"�W+�/� �3��F;��Z.�ÓP3�:fÛ�/"2��R;��Z.�Ócÿ)808�`�÷?ÓP�	dQ2��!�$ �/�3��e-B�!:�2�/�01+�.��S;��� \�
5W+�AB�� \�ÙÓP8!2@+��62f-W+� -�:�8�0!/� �8��^;$+��$ C.G+.ÛW+� ��e;��\;�3����$8��� @a��!.".��\�� �2ÏÕ0dQ8��[-W+�:];�8	1L+�5�2XD ûfF K `�÷j+Z;Q/ØÚ�5$ �/�3��I7T5�."2�/"-�.��f;��� C-0/$3�2�3��$ ;$+��$ _.��� T�
5W+�AB�� H�ÙÓP�� �2T-W+� _ �/"7T5�.�8��K01+�:T2�:�3�-Æ0�38v�2��!5$ ��E�!�Ã2��!7I-$ _;��U01+�.�0!5�.g`hc=�Ã2�:@+�/"2��U @�!5�.��!79�!�62H.G+2�:@+��$ �7I/� @ �/�3��F;��� f-0/$3�2�3��$ kD�2�:@+i-B�!:� ^.��� f;Q/ØÚ�8!:��!�62� =7I/"."/��!5jdk`�UC+�:�0��]Ô
5$�R.��� A1`3��$0!2�/�3��$ ^;��S-0/W+� ��R;��S;Q/�1gÖ



l�mLnYo\p.q�rYsãâJtuoGsGrNä#vwr<åxnLy�l�s#z|{8æ~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� õ����
1Y5$ �/�3��F;$+��$ \.��� f�65W+�AB�� k �3��62f2�:�á� f-�/¤Ô65$8��� 7-B�!:� ^.�Ó,+i-�+��62@aW.�Ó,+�2�2�8!�65W+�2�/�3��a;Q5':@+��B3����$�!79�!�62]Ü[�!:��!�0QB3J-'-W+�:.��� X�65W+�AB�� [�� �2]�$8!A�."/"AB8���Å§À8Ã%�L���TàAÃ����@�4à&���%�h� ø À$à�À��0�Y����Ã%�?Å6�;��À8Å�`B÷*�!5�:X2�:@+��$ �7I/� � �/�3��UDZ2�:@+@-B�!:� X.��� X�65W+�AB�� �ÙÓP�� �2X-�:�/� ��f�!�E0�3�7I-�2��NÔ65ÙÓ,Dk.��!5�:]:��!793��
2�8��;-B�!:� X.��e2�8!.��� �0�3�-���`=c=�9�$3�7I79�YZk�\[E]�� ß Å!�	� ß�ø �	�
�	�§à![9�E�0� Ä �.G+I �/"7T5�.G+�2�/�3��%;��R0��S.�3�2f;EÓP8.-;á!�$�!79�!�62� @`
���6�f�6�f��� �NùùYB�\Y����@  ô^TOô  9Y¾Q T5¡ Y�¢ T5£}T5¡ � T=¡¥¤§¦¨¡ Y��J� ¦¨¡pôLT Q§©6  ¡^T¾R�ª � T

÷?ÓP�	«E01+�0!/"2�8%;��i;�8�0!.��!�$03/$�!79�!�
2h�� �2U;�8�Õ$��/��%-W+�:E.G+41d:@+�0!2�/�3��Ý;��� K8.-;á!�$�!79�!�62� �Ô65�/k;�8�0!.��!�$03/$�!�
2'.G+-�:�/� ��i;��i;�3����$8��� @`g÷�+lÕ$A�5�:�� ô=`6¬@­ DdA6+�5$03/$��EU-�:�8� ��!�
2��F.�ÓP8.-B3�."5�2�/�3��>;��%.�ÓP�	«E01+�0!/"2�8a;��%;�8�0!.��!�$0?/$�!79�!�62
úAý§Â ���«� �!�®1`3��$0!2�/�3��Ý;��h.�ÓP8!�$�!:�A�/��a;Q5å-�:�3�2�3��fa[�!�å/"�$0!."5W+��
2�3�5Ì�$3��Ì.��� U�65W+�AB�� �;Q5�:@+��
2U.G+c �/"7T5�.G+�2�/�3��f`÷?Ó /"�$0��!:�2�/"2�5$;��H �5�:�úAý§Â ���«� :��!.G+�2�/6-B�T+�5'�$3�7]Û�:��_;EÓP8.-;á!�$�!79�!�62� k �/"7T5�.�8� �D û�þ�þ�þ -W+�:\/"�62��!:)-�+�.".��P¯)À§ý�Á é � á±°þ õ û EE�� �2E/"�j1`8!:�/��!5�:��i3�5Ì8!A6+�.��%D<.G+#2@+�/".".��%;��� E-�3�/"�62� @`Ac=�Ì;�8�Õ$��/"2K.��4�@�	� ± ÅL�	�²�	�k��Ã Ä&± �]áL³ u;¿ � J 0�3�7I79�.�ÓP8!�$�!:�A�/��T-�3�5�:\.G+�Ô
5$�!.".��R.�ÓP�	«E01+�0!/"2�8T;��T;�8�0!.��!�$03/$�!79�!�62R8!A6+�.��R.G+H793�/"2�/�8T;��S @+�-�+�.��!5�:=D®á±° û�þ d é �!� `
� ¡ Y ¦¨¡Xô ���J� ¦¨¡�´Òô^T Y�� T Q1Y¾Qµ�¶� R
:&�U0�3��$;Q/"2�/�3��$ X;��\0!/��!.W0!.G+�/":@a�.�ÓP�	«E01+�0!/"2�8^;��f;�8�0!.��!�$03/$�!79�!�
2[�� �2];�� ��þ � D û�þ d��m�!� a��!2&.��f ��!5�/".$�!�98!�$�!:�A�/���� �2k8!A6+�.bD|áY³ uI¿ � J+z²· q û�þ éyÂ ��� `M:&�62�:��XR q û�þ éyÂ �!2 û�þ d�� �!� a$.�ÓP�	«E01+�0!/"2�8_7931�B�!���$��;��T;�8�0!.��!�$0?/$�!79�!�62�� �2g;�� � � � `�¸b3�5�:~á Ú û õ R�q û�þ d��^��� a�2�3�5�2��� ].��� ]AB�!:fÛ��� ];�3��
2X.��e7E+DdQ/"7T5�7 ;��^;�8.-B�!.�3�-�-��!79�!�
2[ ��\ �/"2�5$�;$+��$ \.��Z0?/W+�7I-h;��E-
5$�Z;�8�0!.��!�$03/$�!�
2^.G+_-�:�/� ��Z;��R;�3����$8��� @`0:&�
2�:�� û�þ d�� �!2 û�þ d é �!� aO.�ÓP�	«E01+�0!/"2�8R7931�B�!���$�;��S;�8�0!.��!�$0?/$�!79�!�62R�� �2f;�� · � � `
�Y¹ T � ô^T Qµ� Y ¦ UÙó T¾R ��U R�Tº¡ U�� ª¥T U ´�T
¸C+�:�0��]Ô
5$�Z.��� \�65W+�AB�� = �/"2�5$8� ^+�5×Öy;��� � �5$ f;��Z.G+HAB�!:fÛ��S+�2�2�8!�
5$�!�62k.�Ó /"�62��!�$ �/"2�8_;Q5h �/"A��W+�.*;�8!2���0!2�8�a$/".� \;Q/"7I/ØÖ�
5$�!�62].�ÓP�	«E01+�0!/"2�8f;��\;�8�0!.��!�$0?/$�!79�!�62BD�Õ$A�5�:��?ô=`6¬@­ DdA6+�5$03/$��E�E	`B:&�I2��!�W+��
2X0�3�7I-�2��\;��� C�65W+�AB�� Ja�.��[ @�!5�/".$�!�8!�$�!:�A�/��H�� �2=+�5�A�79�!�
2�8_�!2=-W+� � ��TD áL³ u;¿ � Jrz û�þ d��m��� `$÷¥ÓP�	«E01+�0!/"2�8H;��T;�8�0!.��!�$03/$�!79�!�62T+�5�A�79�!�
2��T.�8!A;á!:���Ö79�!�
2XD^-�."5$ �/W+�5�2��e8!�$�!:�A�/���a��!2]+�2�2��!/"�62&5��$�w-�+�.��!5�:b7E+DdQ/"7E+�.��e;�� · þ � D û�þ d é ��� `D:&�
2�:�� û�þ d�� �!2 û�þ d é �!� a

log10(E/eV) log10(E/eV)

ε
tr

ig
g

ε
tr

ig
g

19 19.2 19.4 19.6 19.8 20 20.2 20.4 20.6 20.8 21
0

0.2

0.4

0.6

0.8

1

19 19.2 19.4 19.6 19.8 20 20.2 20.4 20.6 20.8 21
0

0.2

0.4

0.6

0.8

1

5.10
19

 eV

configuration 

EUSO

Ciel clair

Nuages

configuration 

EUSO

configuration 

EUSO X4

5.10
19

 eV

�����
	 ô=`6¬@­ �(�ò:ew { w�<)
Lz | � | z�wl���l}�wyx�� # ��}S
£�l}]Û � }qw�
�< � } | ��� � zl}�� � ��<��f» | � �q�L� 
 � } �q� < #f{ < � ���$�l}Xw � } | <)
�< � }q~ | ��w�<��l�1wl� { < � ��
�l} ��� zl~%�l}�w�� | ��}1� { ���l~+�qmGn�oqp�r�s6t�u¶¼ � }�'���� �y{ 
�< � }e~A
 { } |�{@�y|[| �1
Lz�� ��~`w ��� �m�¶½&v õ �qm`�q���q�Y�Lt�uM¼ � }�'���� �y{ 
�< � }[ �»#¾h¿\7
ÀCº@­w ���`� ��~ ��� } |q{ }�
�Á&�q}��*~`� � Û { w�� | �*w � �,���lw�
�< � } | �l~ � x � 
 � }�~Wº&Û � <,~�~`� � z � <��l� � �Xm"~%< # �q� { 
�< � }�~hÂ�Ã�Ä&Å «`�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä;Æ�¦G¢ � Æ �,� ¦¨¡��
AÂBÃ¨Ä&Å «L�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä&Ç ª���( ¢@u



l�mLnYo\p.q�rYsãâJtuoGsGrNä#vwr<åxnLy�l�s#z|{8æ~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� õ���È
.gÉP�	«E01+�0!/"2�8E7931�B�!���$�K;��I;�8�0!.��!�$03/$�!79�!�62��fÉP�� �2T-�."5$ �Ê65$�E;�� { þ � a*0�3�7I-W+�:�8��UD · � � �!�<0�3��$;Q/"2�/�3��$ H;��0!/��!.j0!.G+�/":@`W÷GÉP�	«E01+�0!/"2�8T793��B�!���$�T�!�
2�:��NR q û�þ éyÂ �!2 û�þ d��^�!� �� �2^;�ÉP�!��-O/":�3�� �BË � `
�Y¹ T � ô ©ºU ¡mT � ¡ Y R   £�T=¡ �@�j�J� ¦¨¡!ô U ô  �� T Y�� T U Ru´ U R Q TÌ´ST U��AQ T5¡   ¡^T¾R�ª � T÷*�Z ��!5�/".��!��8!�$�!:�A�/��ZDPRBq û�þ éyÂ ��� :��iÊ
5�/� X-�3�5�:g.��=-�:�3�C��!2w:GÍ980c4�� �2X/"�j1`8!:�/��!5�:fDT0��!."5�/�;�8!2��!:�7I/"�$8Z-W+�:[.G+-�:�8� ��!�
2��^ �/"7_5�.G+�2�/�3��faB7KÎ!79�f�!�90�3��$;Q/"2�/�3��$ [;��\0!/��!.W0!.G+�/":@`5c=�9�� �2�/"79�\/�0!/¶Ê65$�!.� ��!:@+�/"2&.gÉ /"7I-W+�0!2X �5�:].��\ @�!5�/".�!��8!�$�!:�A�/��Z;�É 5���;�8!2���0!2��!5�:e-�."5$ [-��!:�1Y3�:�7E+��
2@aO;�3��
2e.G+T �5�:�1L+�0��k;��=0�3�.".���0!2�/�3��h ��!:@+�/"2[-W+�:e�	dQ�!7I-�.��EÊ
5W+�2�:��
1`3�/� Z �5�-�8!:�/��!5�:��IDU0��!.".���;Q5%2�8!.��� �0�3�-���:GÍ980c�`�c=�a �/"7_5�.��H;��!5jd%�$3�50-B�1+�5jdi.�3�2� Z;�ÉP8.-BÏ!�$�!79�!�62� T;$+��$ =.��� 7KÎ!79�� �0�3��$;Q/"2�/�3��$ XÊ
5$�_Z��\[9]��)Ð�Å!�	�¨Ð ø �.�K�.�MÑ![u^ ± ��Å�^LÅ6� ± Ãa�!2KZ��\[9]P�)Ð�Å6�	��Ð ø �	�
�	�MÑ![9�9�j� Ä �.a]7E+�/� H-�3�5�:5��);Q/G+�7KÏ!2�:��%;���.G+F-�5�-�/".".��F;�ÉP�!�62�:�8��F;�� �Jõ � K `X÷*�uÒ�:�5�/"29;��_1Y3��$;Æ-W+�:I-�/�d��!.f�!2I-W+�:x`Eb7Íâ+� � �3O0!/�8'D0��!2�2��R �5�:�1L+�0��Z;��Z0�3�.".���0!2�/�3��F�� �2\;��9R õ þB� -0/$3�2�3�Óy8!.���0!2�:�3��$ @`M¸b3�5�:f0�3��$ ��!:)-B�!:\5���793
;��Z;��R;�8�0!.��!�$0?/$�!79�!�62 �/"7I/".G+�/":��UD�0��!."5�/&5�2�/"."/� �8LC�5$ ?Ê65fÉ,DU-�:�8� ��!�
2@a�5��#-�/�dQ�!.]�� �2Z0�3��$ �/�;�8!:�8�Ôy2�3�5$03/$8	ÕI.�3�:� 3Ê
5$��.��H:@+�-�-�3�:�2T �/"A��W+�. �5�:;Ò�:�5�/"2eÖ í5× kfØ�Ù�ÚºkfÛ

Ü@Ý �� �2f �5�-�8!:�/��!5�:^3�5h8!A6+�.�D � a$0�3�:�:��� �-�3��$;$+��62ZDXW�³ u;¿ � J ° û Rj`÷j+NÞ$A�5�:���ô=`6¬@­MDY;Q:�3�/"2���EX-�:�8� ��!�
2��Z.��kA6+�/"�h;�ÉP�	«E01+�0!/"2�8Z:�8� �5�."2@+��62f;��Z0��!2�2��Z/"�$0!:�8!79�!�62@+�2�/�3��%;Q5�;�8!2���0	Ó2��!5�:@`*÷j�I ��!5�/".&�!�<8!�$�!:�A�/��9�� �2S+�ÒW+�/� � �89DuR�q û�þ éyÂ �!� �!�<0�3��$;Q/"2�/�3��$ T;���0!/��!.]0!.G+�/":@a*�!2SDeR=ß � q û�þ éyÂ �!�
�!�Ã2��!�W+��62�0�3�7I-�2��U;��I.G+F0�3�50-B�!:�2�5�:��E�
5W+�AB�!5$ ���`&à[�� �-�+�.��!5�:� _0�3�á`�$0!/�;��!�
2�+@-B��0E.��9 @�!5�/".X:��iÊ
5�/� S-W+�:T.��� 3�ÒjC���0!2�/�1Y = �0!/��!�62�/�ÞMÊ
5$�� ^;�É�:\ÍE80c�`

:&�Ý2��!�W+��62h0�3�7I-�2��#;��i.G+Ä0�3�50-B�!:�2�5�:��a�65W+�AB�!5$ ���a\.gÉP�	«E01+�0!/"2�8a793��B�!���$�<;��a;�8�0!.��!�$03/$�!79�!�
2%�!�62�:��
R?q û�þ éyÂ �!2 û�þ d�� ��� +�2�2��!/"�62 ��� � a6 @3�/"2]5��E-��!59-�."5$ [;Q5U;�3�50Ò�.��^;��^.G+E-�+�.��!5�:g3�Ò�2��!�65$�Z+i-B��0=.G+R0�3��jÞ$A�5�:@+DÓ2�/�3��i �2@+��$;$+�:�;%;Q5%2�8!.��� �0�3�-���:GÍ980c�`�÷GÉP�	«E01+�0!/"2�8_7931�B�!���$�H�!�62�:�� û�þ d�� �!2 û�þ d é �!� �� �2=-�."5$ 71L+�/6Ò�.��!79�!�62+�5�A�79�!�
2�8���aW-�5�/� 3Ê
5fÉP�!.".��T+�2�2��!/"�
2 { Ë � DY0�3��
2�:�� { þ � -�3�5�:f.G+�0�3��jÞ$A�5�:@+�2�/�3��a �2@+��$;$+�:�;¥E	`
���6�f�6�f�ãâ ä®Y�Y T5å �@� ¡ Y Txæ^Tºæ  9Y¾Q T5¡ Y�¢ T5£}T5¡ � T=¡¥¤§¦¨¡ Y��J� ¦¨¡¥æ^T Q§©6� ¡�ª Q T äB  ¡ ���J¢��òQ

c=�K ��=."/"7I/"2��ZDT-�:�8� @�!�62f+�5jdU8!�$�!:�A�/��� e �5�-�8!:�/��!5�:��� fD û�þ d��V��� -�3�5�:g.��� 3Ê
5$�!.".��� [.gÉP�	«E01+�0!/"2�8R;��=;�8�0!.��!�jÓ0?/$�!79�!�62E�� �29Di �3��Æ7E+DdQ/"7T5�7|a&�!2�.gÉP3��J @É /"�62�8!:��� � @�hDF.G+%;Q/� �2�:�/6Ò�5�2�/�3��Ì+���A�5�.G+�/":��';��� I8.-BÏ!�$�!79�!�
2� KÊ
5�/;�8�0!.��!�$0?/$�!�62Z.G+H-�:�/� ��S;��R;�3����$8��� @`�÷j+PÞ$A�5�:���ô=`6¬@ç©DdA6+�5$03/$��Ee-�:�8� @�!�62��S0��!2�2��_;Q/� �2�:�/6Ò�5�2�/�3��F�!�F0�3��$;Q/"2�/�3��$ ;��K0!/��!.g0!.G+�/":@ab�!�c-�:�8�0!/� @+��
2_.G+e1d:@+�0!2�/�3��Æ;��� SAB�!:)Ò��� H;�3��62H.��9-�/�0eà[�!:��!�0QB3@-<:�8�þW8�0?/�/e+�5Ä �3�.g�� �2P-
/� �/6Ò�.���`÷*��-�/�0��� �2I0�3��$ �/�;�8!:�8_-O/� �/6Ò�.��� �/\ �3��J+�7I-�."/"2�5$;��h8iÊ65�/6-�+�5�29D%5��Ä:@+�-�-�3�:�29 �/"A��W+�.\ �5�:�Ò�:�5�/"2 Ö
í5× kfØ�Ù�Ú§kfÛ

Ü Ý �5�-�8!:�/��!5�:^3�5F8!A6+�.bD � `
:&�<0�3��$;Q/"2�/�3��$ T;��I0!/��!.]0!.G+�/":@a�.G+�1Y:@+�0!2�/�3��<;��� RAB�!:)Ò��� S;�3��62T.���-�/�0
à[�!:��!�0QB3@-#�� �29-O/� �/6Ò�.��H:��!-�:�8� ��!�62��

Ë · � ;���.gÉ,+�0�0��!-�2@+��$0��E;���:�8	1`8!:��!�$0��Kè Â�u Fj`éà[3�7I79�93��#.gÉ,+K793��62�:�8E�!�c ���0!2�/�3��êçj`6¬�` õ ` õ a�.gÉ,+�7I-�."/"2�5$;��U;Q5-�/�0U;�8�0!:�3�ë�2N1`3�:�2��!79�!�62ID�A�:@+��$;Æ+���A�.��X�18!��/"2)/W+�.gab�!2T.��� T8.-BÏ!�$�!79�!�
2� �;�3��62H.��I-�/�0_à[�!:��!�0QB3J-<�fÉP�� �2T-�."5$ 
-O/� �/6Ò�.��S;��.-O/��!���$�!�62=-�:�8!-�3��$;�8!:@+��
2� k+�5jÓy;��!.GDI;��(ãN° Ë�þ ��`

÷j+H;Q/� �2�:�/6Ò�5�2�/�3��%+���A�5�.G+�/":��S;��� \8.-BÏ!�$�!79�!�
2� ^ �/"7_5�.�8� f�!�'-�:�8� ��!�$0��R;��Z�65W+�AB�� ^�� �2e:��!-�:�8� ��!�62�8��_ �5�:e.G+
Þ$A�5�:��®ô=`6¬@ç�DY;Q:�3�/"2���E	`W÷*�� fAB�!:)Ò��� ^-�."5$ \/"�$0!."/"�$8��� = @�R;�8.-B�!.�3�-�-��!�
2kD�-�."5$ 7/W+�5�2��H+�."2�/"2�5$;���a$�!2f.��!5�:f-�:�3�ÒW+DÓ
Ò�/"."/"2�8U;��9 ��I �/"2�5$�!:�+�5jÓy;��� � �5$ S;��� T�65W+�AB�� H�� �2S-�."5$ S8!.��.-B8���`hàLÉP�� �2S-�3�5�:3Ê65$3�/].G+h;Q/� �2�:�/6Ò�5�2�/�3��Æ+���A�5�.G+�/":���� �2eA�.�3�ÒW+�.��!79�!�
2f;�8�01+�.�8��E-B�!:� g.��� [-�."5$ eA�:@+��$;��� e/"�$0!."/"�W+�/� �3��$ e-W+�:e:@+�-�-�3�:�2f+�5jdU0�3��$;Q/"2�/�3��$ f;��k0!/��!.�0!.G+�/":@`
8O�!5�.� � � � ;��� R8.-BÏ!�$�!79�!�62� _-�:�8� ��!�62��!�
2T5��#-�/�0
à[�!:��!�0QB3J-a;�É,+�7I-�."/"2�5$;��U �5j«E @+��
2��I-�3�5�:�Î!2�:��I;�8!2���0!2�8�`
c=�Ä:@+�-�-��!.".���Ê65$�E.G+h;Q/�ì�5$ �/�3��Ã;��� _-0/$3�2�3��$ H;$+��$ T.��E�65W+�AB�K�fÉ,+'-W+� H8!2�8E �/"7_5�.�8���a��!2_.G+'-�3� � �/6Ò�/"."/"2�8U;��;�8!2���0!2��!:�5��Ä-�/�0U;��U7T5�."2�/�Óy;Q/�ì�5$ �/�3��JAB8!�$8!:�8U-W+�:_.G+F-�:�8� ��!�$0���;�É 5��Ã�
5W+�AB�K�fÉP�� �2_-W+� _-�:�/� ��K�!�Ä0�3�7I-�2��DY ���0!2�/�3��Ìçj`îí�E	`Jÿ¥�$0!."5�:��R0��!2�2��R8.-B�!�62�5W+�."/"2�8T�� �2\ �5$ �0��!-�2�/6Ò�.��R;�É,+�5�A�79�!�62��!:=.G+N1d:@+�0!2�/�3��h;��� \8.-BÏ!�$�!79�!�
2� ;Ê
5�/-�:�8� ��!�
2��!�62k5��'-�/�0S;��S;Q/�ì�5$ �/�3��f`



l�mLnYo\p.q�rYsðïJtuoGsGrYñ#vwr;òxnLy�l�s#z|{|ó~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� õ ­�ô

96 %

θ  (deg) θ  (deg)

N
tr

ig
g

N
tr

ig
g

Ciel clair Nuages

avec

pic ckov

fluo 

seule

total

0 10 20 30 40 50 60 70 80 90 100
0

100

200

300

400

500

600

700

800

0 10 20 30 40 50 60 70 80 90 100
0

100

200

300

400

500

600

700

800

79 %

17 %

sin2θ  (100%)

36 % 44 %

80 %

sin2θ  (100%)

total nuage

õAöµ÷wø ô=`6¬@çNù
ú wlwSû �Düy{ }�w�û | û | zlwl�îûl}qw¥xDû�ý7ûl} ü ûl}fÛ � }�w ügþ,� } | û�� � { }����îû&ÿlz�} þ�ü x { ���Jûl}=w � } |Dþ�ügþ,� }q~ | ûbw þ û��6w�� {?þP� mGn�oqp�r1s6tqu¨û ü
ûl} �q� zl~�ûl}qw�û | ûb}1� { �	ûl~bm`�q���q�Y�Lt�u¥�Jû ü w � } ü`�gþ�� � ügþ,� } | ûl~�zl���l}�û�ý7û�} ü ~ |q� } ü �îû ��þ wh¼�û � ûl}�� � � { �^~ � �Bûl~ ü*| z ü ûlw ü zXm { ý � � þ�ü � | û| � �Dþ w;¿��k�	�cº�u ¦�
 ûl~ ��� � � wSûl} üy{ �	û�~Xw ���`� ûl~ ��� } | û�} üg{ �q±_� { � û�� � ~ |6� { w�w�û �Düy{ }�w�û �y{@��������ü zSûl~\ÁZ� � { wlw�û �Jüy{ }�wSû | û � z�Û¨z
�� ûl}�wSûeÚ ® É�� �#¹ ÿ�ÿ �����W���Z¶��l·Rm"~ þ ý[��� {3ügþ°� }�~;Â�Ã¨Ä&Å «`�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä Æ�¦G¢ � Æ �,� ¦¨¡9û ü ÂBÃ¨Ä&Å «L�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä&Ç ª���( ¢!�
~�ûl�q�°~b� û�~zl���l}Dû�ý7ûl} ü ~ |B� z�}�û � � þ û\» ú�� � ¶������ ~ � } ü*���gþ ~fûl}kw � ý �Jü û�u

ö�É,+�-�:3Ï� S.��� R:�8� �5�."2@+�2� _;��I.G+K-�:�8� ��!�
2��E8!2�5$;���a*.G+h0�3��jÞ$A�5�:@+�2�/�3��Ã;Q5<2�8!.��� �0�3�-��9;�8	Þ$��/��E-�3�5�:
:GÍ980c �$��-��!:�79�!2R-W+� S;�É,+�2�2��!/"�$;Q:��9.��I ��!5�/".]�!�<8!�$�!:�A�/��I:��iÊ
5�/� R;��KR�� û�þ éyÂ ��� `�Í=�a2�8!.��� �Ó0�3�-��Z;��Z �5�:�1L+�0��=;��Z0�3�.".���0!2�/�3��ÌÊ
5W+�2�:��Y1Y3�/� e �5�-�8!:�/��!5�:��Z-�3�5�:�:@+�/"2[-��!:�79�!2�2�:��R;�É,+�2�2��!/"�$;Q:��R0��!23�ÒjCl��0!2�/�1)`�÷*�� k�65W+�AB�� R;Q/"7I/"�65$�!�
2T;�ÉP�!��-O/":�3�� ��þ � .gÉP�	«E01+�0!/"2�8I;��_;�8�0!.��!�$0?/$�!79�!�62HD û�þ"!$# �%��!2].gÉP�	«E01+�0!/"2�8=7931�B�!���$�k�!�62�:�� û�þ !$# �!2 û�þ ! é �%� `B÷�+E1Y:@+�0!2�/�3��E;��� X8.-BÏ!�$�!79�!�
2� [;�8!2���0!2�8� [0�3�7�Ó-�3�:�2@+��
2_5��Ä-�/�0eà[�!:��!�0QB3@-c:�8�&W8�0?/�/f+�5Ä �3�.[�� �2T-�."5$ P1L+�/6Ò�.��U�!�Ã-�:�8� ��!�$0���;��9�
5W+�AB�� @aC�!2_�$�:��!-�:�8� ��!�62��Z-�."5$ 7Ê
5$� � �'� ;��k.gÉ,+�0�0��!-�2@+��$0��S;��Z:�8	1`8!:��!�$0��R0�3��62�:�� Ë · � �!�'0�3��$;Q/"2�/�3��$ f;��Z0!/��!.0!.G+�/":@`

(*),+-)/. 021436547�8'9;:=<?>@5BAC1 ó=D <E54FG54<*8'A�5H8JIK7H7�5�LE8"IM<N7�5O5HPQ547�8'9 ó 5
Í^�Ä0��!:�2@+�/"�Ã�$3�7PÒ�:��K;�ÉP8.-BÏ!�$�!79�!�
2� I;�8!2���0!2�8� � ��!:�3��62�-
:@+�/� @�!7NÒ�.G+�Ò�.��!79�!�62I:��SC��!2�8� H.�3�:� _;��E.G+h-0/W+� @�;�É,+��W+�."�Q ��i;��� E;�3����$8��� @ae+DÞ$�Ì;�É,+� � �5�:��!:E5��$�xÊ65W+�."/"2�8%;��h:���0�3��$ �2�:�5$0!2�/�3��?;��� 9-W+�:@+�7KÏ!2�:��� �;��� UAB�!:)Ò��� +�2�793� �-0/$8!:�/!Ê
5$�� [0�3�7I-W+�2�/6Ò�.��k+@-B��0f.��� X3�ÒjC���0!2�/�1` X�	dQ-�8!:�/"79�!�
2@+�5jdk`jc=�U�� �2�/"79�f;$+��$ g0��!2�2��^ ���0!2�/�3��U.G+L1Y:@+�0	Ó2�/�3��c;��� T8.-BÏ!�$�!79�!�62� H �5$ �0��!-�2�/6Ò�.��� T;�É�Î!2�:��E0�3��$ ��!:)-B8� R-�3�5�:S.gÉ,+��W+�."�O @��`éà[�!2�2���1d:@+�0!2�/�3��Ã;�8	Þ$��/"2T0��KÊ
5fÉP3��+�-�-��!.".��!:@+CRTS ��Ð3Ð?�+��Ñg���¨Ð?�K�µ�Y�3ÐiÑ�U�����èWV�XYX0`
à[3�7I79�X3��T.gÉ,+ -
5H�!�_ ���0!2�/�3���íj`îíja1.G+^;�8�;Q5$0!2�/�3��H;��X.gÉP8!�$�!:�A�/��g�!2b;��].G+\�W+�2�5�:��[;��].G+f-W+�:�2�/�0!5�.��X-�:�/"7E+�/":��:��!-�3� ��f �5�:X.��� X01+�:@+�0!2�8!:�/� �2�/!Ê
5$�� g;Q5E-�:�3�Þ$.W.�3���A�/"2�5$;Q/"�W+�.�;��\.G+ZAB�!:)Ò���`'Zy.��� �2X�� � ��!�
2�/��!.�;�ÉP3�Ò$ ��!:)-B�!:g.G+ZAB�!:)Ò��+�5�2�3�5�:b;��] �3��R7E+DdQ/"7T5�74;��X;�8.-B�!.�3�-�-��!79�!�
2�-�3�5�:*/"�j1`8!:��!:j;��&7E+���/!Ï!:��] @+�2�/� )1`+�/� @+��
2��].��� *01+�:@+�0!2�8!:�/� �2�/!Ê65$�� ;��h @3��J-�:�3�Þ$.\.�3���A�/"2�5$;Q/"�W+�.g`X÷GÉ,+�0�0��!-�2@+��$0��i;���:�8	1Y8!:��!�$0��Ìè\[$V�X#+a8!2�8';�8	Þ$��/��h;$+��$ 90��!2�2��'-��!:� �-���0!2�/6-B��a-�5�/� 3Ê
5fÉP�!.".��\0�3�:�:��� �-�3��$;9+�5jd_8.-BÏ!�$�!79�!�62� g;�3��62&.��[7E+DdQ/"7T5�7 ;��e;�8.-B�!.�3�-�-��!79�!�62X ��[ �/"2�5$�\;$+��$ C.��e03/W+�7I-;��&-O5$��`1÷GÉ,+�0�0��!-�2@+��$0��[;��&;�8�0!.��!�$03/$�!79�!�
2&è\] [�^`_T_ :��!-�:�8� ��!�
2��].G+w1Y:@+�0!2�/�3��T;��� *8.-BÏ!�$�!79�!�
2� hÊ65�/B;�8�0!.��!�$0?/$�!�62



l�mLnYo\p.q�rYsðïJtuoGsGrYñ#vwr;òxnLy�l�s#z|{|ó~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� a ­j¬

.G+k-�:�/� ��\;��\;�3����$8��� J`�¸�3�5�:X�� �2�/"79�!:&.gÉ,+�0�0��!-�2@+��$0��^�	ì���0!2�/6-B�7èWV�XYXja�3��E+DC�3�5�2��e5��90!:�/"23Ï!:��\ �5�-�-�.�8!79�!�62@+�/":��_M.��R-�:�3�Þ$.j.�3���A�/"2�5$;Q/"�W+�.w���jÑ;b���cP���|�K�YdeUµ���5� �������	����Rfb%�B�¶�	�
�	�MÑ^;�3�/"2k+�5$ � �/fÎ!2�:��R3�Ò$ ��!:)-B8�`
g ¦4h �J� ¦¨¡®æ-i®å2h�¦�jlkNkµ¦¨¡�ª ��� i�æ � ¡ � k÷GÉnmpo��PÔ H Õ�qY0?/W+�-�/"2�:��Xí'rf�� �2k5��F/"�$;Q/�01+�2��!5�:S;Q5a �2@+�;��_;��_;�8.-B�!.�3�-�-��!79�!�62S;��_.G+9AB�!:)Ò���Ê65$�T.gÉP3��%.gÉ 5�2�/"."/� ��/�0!/]-�3�5�:S01+�:@+�0!2�8!:�/� ��!:S.G+K-�3�:�2�/�3��c;Q5#-�:�3�Þ$.&.�3���A�/"2�5$;Q/"�W+�.[�	ì���0!2�/6-B�!79�!�
2_3�Ò$ ��!:)-B8��9;��!-�5�/� S.���2�8!.��� �0�3�-���`
s 5�:@+��62R.G+U �/"7_5�.G+�2�/�3��fa�.��� ^-0/$3�2�3��$ R;��t&$5$3�:��� �0��!�$0��I �3��
2=AB8!�$8!:�8� Z-W+�:k.G+9AB�!:)Ò���DE5��a �2@+�;��H;�3����$8�;�� �3��h;�8.-B�!.�3�-�-��!79�!�62@a��!2\.gÉî>�AB�S+�5¶Ê65$�!.�/".� \ @3��62f8!7I/� f�� �2\�!��:��!A�/� �2�:�8R�!�'798!793�/":���`�à[�!2�2��Z/"�j1Y3�:�7E+�2�/�3��F�� �2+� � @3
0!/�8��S+�5h-0/$3�2�3��%�!2f0�3��$ ��!:)-B8��S;Q5�:@+��62=.��Z:��� �2��R;��Z.G+� �/"7_5�.G+�2�/�3��f`M<=/"�$ �/ga�03/W+�Ê
5$�R-0/$3�2�3�Óy8!.���0!2�:�3��a;Q5 �/"A��W+�.e;��u&$5$3�:��� �0��!�$0���;Q/":���0!2��E-��!5�2�Î!2�:���+� � �3O0!/�8EDF5��Ä �2@+�;��E;��K;�8.-B�!.�3�-�-��!79�!�
29;��9.G+FAB�!:)Ò���`�¸�3�5�:0?/W+�Ê65$�98.-BÏ!�$�!79�!�
2@a�3��< @8!.���0!2�/�3����$�I.��� R-0/$3�2�3�Óy8!.���0!2�:�3��$ H;Q5c �/"A��W+�.];��v&$5$3�:��� �0��!�$0��U;�8!2���0!2�8� _+i-B��095��:@+�-�-�3�:�2g �/"A��W+�.� �5�:&Ò�:�5�/"2g �5�-�8!:�/��!5�:X3�5E8!A6+�.�D � aB�!2].gÉP3��9/�;��!�
2�/�ÞW�^-W+�:�7I/��!5jd�.��� ]-0/$3�2�3�Óy8!.���0!2�:�3��$ GÔ¥;�Éî>�AB�7I/"��/"7E+�.�Õ Hpw ^`x �!2�Ô¥;�Éî>�AB�X7E+DdO/"7E+�.�Õ HpwNy ç `Dc=��0�3��$ �/�;0Ï!:��X0��� b;��!5jd�Ò�3�:��$�� �0�3�7I79�g8!2@+��
2�:��!-�:�8� @�!�62@+�2�/6-B�� ;��R.G+H-�3�:�2�/�3��F;Q5h-�:�3�Þ$.j.�3���A�/"2�5$;Q/"�W+�.�3�Ò$ ��!:)-B8�`÷*�� e8.-B3�."5�2�/�3��$ f;�� H w ^zx �!2 H wNy çH�!�_1`3��$0!2�/�3��';��=.gÉP8!�$�!:�A�/��T�!2[;��k.gÉ,+���A�.��|{18!��/"2)/W+�.* �3��
2\:��!-�:�8� ��!�62�8���  �5�:g.G+LÞ$A�5�:��~}=`6¬p}=a
3�ñU ��!5�.� X.��� X8.-BÏ!�$�!79�!�
2� wÊ
5�/W;�8�0!.��!�$0?/$�!�62e.G+R-�:�/� ��^;��^;�3����$8��� [ �3��62g-�:�/� X�!�U0�3�7I-�2���`÷j+'-�3�:�2�/�3��c;Q5#-�:�3�Þ$.X.�3���A�/"2�5$;Q/"�W+�.g3�Ò$ ��!:)-B8��9;��.-O/��!�62T-�."5$ R.G+�:�AB�XÊ65W+��$;<.gÉP8!�$�!:�A�/��E+�5�A�79�!�62���aj-W+� � @+��62;�É 5��U/"�62��!:)-�+�.".��=0�3�7I-�:�/� g�!�62�:�� þ ß��S�!2 û ß û -�3�5�:]5��$�^8!�$�!:�A�/��^;��YR\� û�þ�� Â ��� DZ.gÉ /"�62��!:)-�+�.".��=0�3�7I-�:�/� [�!�62�:��þ ß � �!2 û ß � D û�þ !�� �%� `�<^5jd9+���A�.��� l{18!��/"2)/W+�5jd�/"�j1Y8!:�/��!5�:� [D � þ'� aq.gÉP�	ì��!2];�É /"7I-W+�0!2g;��[.G+kAB�!:)Ò��f+�59 �3�.W+i-�+��62.G+NÞ$�';��Z �3��K;�8.-B�!.�3�-�-��!79�!�62=�� �2\0!.G+�/":��!79�!�627-O/� �/6Ò�.���M HpwNy ç �� �27Ê
5W+� �/"79�!�62\0�3��$ �2@+��
2f�!2\8!A6+�.�D û ß � +�5jdA�:@+��$;��� ^/"�$0!."/"�W+�/� �3��$ =�!2f;�8�0!:�3�ë�2kD�-W+�:�2�/":^;�� � þ � Cl5$ 3Ê
5fÉ,DI+�2�2��!/"�$;Q:�� H wNy çN° û ß þ RUD þ � `
� h ���Y� h��Ìæ2�Ì´   k/��� �J� ¦¨¡
c=�I;�8	Þ$��/"2]Df-�:�8� @�!�62C5��I0!:�/"23Ï!:��[;��[ �8!.���0!2�/�3��I;��� C8.-BÏ!�$�!79�!�62� X+DÞ$�I;�ÉP�� �2�/"79�!:C.gÉ,+�0�0��!-�2@+��$0��\�	ì���0!2�/6-B��`Bc=��$�_0�3��$ ��!:)-B�PÊ
5$�R.��� k8.-BÏ!�$�!79�!�62� Z;�3��62k.��S-�:�3�Þ$.�.�3���A�/"2�5$;Q/"�W+�.&�� �2^3�Ò$ ��!:)-B8H;$+��$ f5��%/"�62��!:)-�+�.".��_0�3�7I-�:�/� �!�
2�:��9.��� 9Ò�3�:��$�� H%� y ³T�!2 H N y�� ] a*+�5�2�:��!79�!�62�;Q/"29M H w ^`x ê H%� y ³S�!2 H w�y ç Å H N y�� ] `éc=�c0�3��$ �/�;0Ï!:��I-W+�:T.G+ �5�/"2��E;��!5jdi2¥�
-��� R;��90�3�5�-�5�:��hM�5��$��.G+�:�AB�Jq H%� y ³�° þ ß · �!2 H N y�� ] ° û ß û rZ�!2R5��$�I �2�:�/�0!2���q Hp� y ³�° þ ß��h�!2

log10(E/eV)

A
g
e 

d
e 

la
 g

er
b
e 

 s

A
g
e 

d
e 

la
 g

er
b
e 

 s

θ  (deg)

smin

smin

smax
smax

maximum de 

développement
maximum de 

développement

19 19.5 20 20.5 21
0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

0 10 20 30 40 50 60 70 80 90 100
0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

õAöµ÷wø }=`6¬p}Lù�� ����ügþ,� } | � ���L��� ��� � }�� þ�ü � |Dþ } { � ��� ~�û � ��z�û { �.ûlwj��} �y{@��������ü ~ þ ��} { �6~`� �K�q� � þ�ü ~`� � z �gþ û�� ��� �=zl� { ��Á]ºq� | z � } þ û��{�� �îûl~ ���@� }�ûl~B� ÊM��� û ü � Ê��lî m"~ þ ý[��� {3ügþ°� }LÂBÃ¨Ä&Å «`�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä;Æ�¦G¢ � Æ �,� ¦¨¡���~�ûl�q�°~$�îûl~$zl����}�û�ý7ûl} ü ~��1� þ�| zlwl�îûl}qw¥xDûl} ü � {b�q�gþ ~�û| û |�� }q}�z�ûl~*~ � } ü*���gþ ~�ûl}kw � ý �Dü û�u*�6mGn�oqp$r�s6tquM�W}^Û � }�w ügþ,� } | ûC� � zl}�û � � þ û | � ���gþ ý {%þP� û��Om`�q���q�`�LtquK�W}^Û � }qw ügþ,� } | ûC� � { }���� û
ÿlzl} þîü x { �



l�mLnYo\p.q�rYsðïJtuoGsGrYñ#vwr;òxnLy�l�s#z|{|ó~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� a ­ a
H N yT� ] ° û ß � r	`j÷j��-�:�3�Þ$.].�3���A�/"2�5$;Q/"�W+�.[;�3����$89-W+�:R.G+_1Y3�:�7_5�.��9;��u�|Z�÷�qY ���0!2�/�3��2íj` � `6¬prZ-�3�5�:S5��#-�:�3�2�3��D û�þ !$# �%� �� �2f2�:@+�0�8_�!�e1`3��$0!2�/�3��%;��R.gÉî>�AB�_;��R.G+�AB�!:)Ò��T �5�:f.G+�Þ$A�5�:��v}=`6¬ � qdA6+�5$0?/$�pr	`�÷�+I �8!.���0!2�/�3��F.G+�:�AB�
qd:��� �-f`� �2�:�/�0!2��pre:��.-O/��!�62ZD��$�T0�3��$ �/�;�8!:��!:YÊ
5$�R.��� fAB�!:)Ò��� =;�3��
2^.G+�-W+�:�2�/��_;Q5F-�:�3�Þ$.b �5�-�8!:�/��!5�:��HD�� þ � ;Q57E+DdQ/"7T5�7�qd:��� �-f` � þ � re�� �27-
/� �/6Ò�.���`

à[�90!:�/"23Ï!:��U;��U �8!.���0!2�/�3��Ã�� �2H+�-�-�."/!Ê
5$8U+�5jd<.�3�2� T;�ÉP8.-BÏ!�$�!79�!�
2� 
Z��\[9]P�3Ð�R6�.�¨Ð��j�	�
�	�¨Ñ![_^2Ug��R�^2R��"U/ci�!2
Z��\[9]��)Ð�R!�	�¨Ð��0�	�
�	�MÑ![9�E�0�Yo��.a�+DÞ$�h;�ÉP�� �2�/"79�!:^.gÉ,+�0�0��!-�2@+��$0��_�	ì���0!2�/6-B�S;�É 5��F2�8!.��� �0�3�-��T;��Z2y�O-���:\ÍE80c�`

0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4
0

0.2

0.4

0.6

0.8

1

Age de la gerbe  s

P
ro

fi
l 

lo
n
g
it

u
d
in

al
  
 N

e
 /

 N
m

a
x

Formule de GIL

θ  (deg)

N
tr

ig
g

96 %

total

ciel clair
smin < 0.9

smax > 1.1

smin < 0.8

smax > 1.2

0 10 20 30 40 50 60 70 80 90 100
0

100

200

300

400

500

600

700

800

sin2θ  (100%)

74 %

33 %

large

stricte

õAöµ÷wø }=`6¬ � ù mGn�oqp$r�s6tqu � �L��� �q� � }�� þ�ü � |Dþ } { � |6� �q}�û��%û �;� û þ } þ�ügþ z�û ��{@� �q} �q�L�?üL� }7Á � � ¶������ m¨Û �@� ý[�q� û | û�� ��
 u¥� � û �q� zl~�ûl} ü z
ûl}&Û � }�w ügþ,� } | ûW� � � �	ûK��m"�îû ���L��� �	ûl~ ü } �@� ý { � þ ~`z�ûkÁ � Á�~ � }\ý { ± þ ý[��ý^u1��m`�q���q�Y�Lt�u�� þ ~ ü`�gþ�� � ügþ,� }q~ { }q���q� {?þP� ûl~ | ûl~
zl���l}Dû�ý7ûl} ü ~~ þ ý[���,zl~¨ûl}\w � } |Dþ�ügþ,� } | û*w þ ûl��wl� {%þP� m"~ þ ýg��� {?ügþ,� }�ÂBÃ¨Ä&Å «`�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä;Æ�¦G¢ � Æ �,� ¦¨¡�u
�1v � } ü$� û ��� zl~�ûl} ü zl~*���îûl~�zl���l}�û�ý7û�} ü ~4��� þ| zlw�� û�}�wyx�ûl} ü � {b�q�gþ ~�û | û |q� }�}qz�ûl~l�@� { Û �y{ w ügþ,� } |B� û�} ü`� û�ûl�q± {���� �l~ {��q� � þ w {?ügþ,� } | û�� { ~`z�� û�w ügþ,� }[ �� {@� �	û¥­y�@�îûl~$zl����}�û�ý7ûl} ü ~ {@�q� �l~{��q� � þ w {?ügþ,� } | ûe� { ~`zl�îûlw ügþ,� }_ �~ ü`�gþ w ü û�­km�� � ¦¨¡ � ¢ ¬ ¢�� ¬ ¢]£ ��ª ¡&£ � ª@$\© ¢ ©�«¥¬G� ¦ � $ u
� 
 û�~ ��� � � w�û�} üy{ �	ûl~ � û ��� zl~�ûl} ü ûl} ü �îûl~]� { �îûl� � ~| ûl~ { wlw�û �Jüy{ }�wSûl~�w ���`� ûl~ ��� } |�{ } ü ûl~ �y{������@��ü z�ûl~éÁ[� � { wlwSû �Düy{ }�w�û | û � z�Û¨z � û�}�w�ûXÚ ® É�� �h¹ ÿ�ÿ �����W��� ¶ �l·
ä �'� ��å �@� ¡=�'� � ¹ � � �J�/¡ ���=¡¢�B¦�¡éæ ���J� ¦¨¡�´Xæ*��� � ��k�� k �¶� h÷j+;Þ$A�5�:��\}=`6¬ � qY;Q:�3�/"2��pr�-�:�8� ��!�
2��g.��� &;Q/� �2�:�/6Ò�5�2�/�3��$ ]+���A�5�.G+�/":��� ];��� C8.-BÏ!�$�!79�!�62� X �/"7T5�.�8� &Ê
5�/O;�8�0!.��!�$0?/$�!�62.G+E-�:�/� ��H;��T;�3����$8��� Z�!�i0�3��$;Q/"2�/�3��$ R;��_0!/��!.b0!.G+�/":@a��!2Z �3��62Z0�3��$ ��!:)-B8� R+�-�:3Ï� ^.gÉ,+�-�-�."/�01+�2�/�3��<;Q5i0!:�/"23Ï!:���;�� �8!.���0!2�/�3��Ä;�8	Þ$��/]-�:�8�0�8�;��!7I79�!�62@` s +��$ R.��� S;��!5jd<0�3��jÞ$A�5�:@+�2�/�3��$ @aj.G+�:�AB�9�!2S �2�:�/�0!2���a�.��� S8.-BÏ!�$�!79�!�
2� T.��� 793�/"�$ =/"�$0!."/"�$8� = @3��62^.��� ^-�."5$ f:��SC��!2�8� @a$;Q5Ì1`+�/"2^;��S.gÉ /"7I-W+�0!2=-�:�8!7E+�2�5�:�8H;��R.G+IAB�!:)Ò��T+�5F @3�.g` s +��$ f.��S01+� ;�É 5��$�h @8!.���0!2�/�3��J.G+�:�AB��a&-�:��� 3Ê
5$��+�5$0!5��$�hAB�!:)Ò��';�É,+���A�.��C{18!��/"2)/W+�.\/"�j1`8!:�/��!5�:UD ��þ � �fÉP�� �290�3��$ ��!:)-B8���aX�!2.gÉ,+�0�0��!-�2@+��$0���:�8� �/�;Q5$�!.".��U:��!-�:�8� ��!�
2�� Ë � � ;��U.gÉ,+�0�0��!-�2@+��$0��K;��E:�8	1Y8!:��!�$0���` s +��$ _.��E01+� H;�É 5��$�U �8!.���0!2�/�3�� �2�:�/�0!2���af-�:��� 3Ê65$�#+�5$0!5��$�#AB�!:)Ò��#;�É,+���A�.�� {18!��/"2)/W+�.S/"�j1`8!:�/��!5�:%D � þ � �fÉP�� �2h0�3��$ ��!:)-B8���a\�!2'.gÉ,+�0�0��!-�2@+��$0��:�8� �/�;Q5$�!.".��T:��!-�:�8� ��!�62�� ��� � ;��R.gÉ,+�0�0��!-�2@+��$0��_;��R:�8	1Y8!:��!�$0���`
ä �'� ��å �@� ¡=�'� � ¹ � � �J�/¡ ���=¡¥å2h   ´Y�5¡*�'�ºæ*�x¡Ki � ªB��´
:&�Ã-�:�8� ��!�$0��E;��9�65W+�AB�� @aj.��9 �/"A��W+�.X;��I.G+hAB�!:)Ò��E�� �2T �5$ �0��!-�2�/6Ò�.��E;�É�Î!2�:��X1`3�:�2��!79�!�62�;Q/� �2�3�:�;Q5fa*�!2T.G+h;�8	Ó2��!:�7I/"�W+�2�/�3��#;��� k01+�:@+�0!2�8!:�/� �2�/!Ê65$�� Z;Q5%:@+��B3��#0�3� �7I/!Ê
5$�S-��!5�2YÎ!2�:��N1`+�5$ � @8���`¨c=�a+DC�3�5�2��T;�3��$0_5��%0!:�/"23Ï!:��;��T:��SCl�!2k �5�-�-�.�8!79�!�62@+�/":���M$�$�T �3��62Z0�3��$ ��!:)-B8��� LÊ65$�R.��� =AB�!:)Ò��� ^;�3��62k.G+I-�3�:�2�/�3��%;Q5%-�:�3�Þ$.j.�3���A�/"2�5$;Q/"�W+�.;�8	Þ$��/��T-W+�: Hp� y ³^�!2 H N yT� ]  ��Z �/"2�5$�T+�5jÓy;��� � �5$ ^;��� \�65W+�AB�� @`



l�mLnYo\p.q�rYsðïJtuoGsGrYñ#vwr;òxnLy�l�s#z|{|ó~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� a ­�í

÷j+ÌÞ$A�5�:��J}=`6¬ È -�:�8� ��!�62��'.��� I;Q/� �2�:�/6Ò�5�2�/�3��$ E+���A�5�.G+�/":��� 9;��� I8.-BÏ!�$�!79�!�62� �Ê65�/\;�8�0!.��!�$0?/$�!�62E.G+i-�:�/� @�;��I;�3����$8��� S�!2R ��� �/"2�5$�!�
2T+�5jÓy;��� � �5$ R;��� Z�
5W+�AB�� @a�-�3�5�:R.��� R;��!5jdi2y�O-��� R;��� �8!.���0!2�/�3��fa�.G+�:�AB�I�!2R �2�:�/�0!2���`÷*�� fAB�!:)Ò��� e-�."5$ \/"�$0!."/"�$8��� ^ ��Z;�8.-B�!.�3�-�-��!�
2=DH-�."5$ A/W+�5�2��S+�."2�/"2�5$;���a$�!2\.G+_-�:�3�ÒW+�Ò�/"."/"2�8�Ê
5fÉP�!.".��� f ��Z �/"2�5$�!�62+�5jÓy;��� � �5$ ];��� C�65W+�AB�� ]�� �2b-�."5$ X8!.��.-B8���`�àLÉP�� �2C-�3�5�:3Ê
5$3�/�.��� CA�:@+��$;��� &/"�$0!."/"�W+�/� �3��$ ] @3��62]�!�$0�3�:��w1L+i-B3�:�/� �8��� @`÷GÉ,+�0�0��!-�2@+��$0��E:�8� �/�;Q5$�!.".��I;$+��$ Z.G+�0�3��jÞ$A�5�:@+�2�/�3��<.G+�:�AB��qd:��� �-f`� �2�:�/�0!2��pr=:��!-�:�8� @�!�62�� � � � qd:��� �-f` û · � rk;��.gÉ,+�0�0��!-�2@+��$0��H;��Z:�8	1Y8!:��!�$0���`

<Ù-W+�:�2�/":U;��F0�3��$ �/�;�8!:@+�2�/�3��$ UAB8�3�798!2�:�/!Ê
5$�� K�!2U;��'.G+c �/"7T5�.G+�2�/�3��Ý;Q5Ì;�8.-B�!.�3�-�-��!79�!�62';��� AB�!:)Ò��� [+�2�793� �-0/$8!:�/!Ê
5$�� @a
3���+S;�8	Þ$��/�5��$�=+�0�0��!-�2@+��$0��k;��f:�8	1`8!:��!�$0��YèW[$V£X�° � ��� þ�þ�þGF�¤ ! HJI a:T¥!-�:�8§¦T¥�¨62@+�2�/6-'¥Ä;H¥§¦hA'¥!:)ÒM¥§¦ÌÊ
5�/T+�2�2T¥!/"A"¨�¥�¨62i.n¥!5�:F7E+DdQ/"7T5�7 ;H¥<;�8.-'¥!.�3�-�-M¥!7�¥�¨62#;$+�¨�¦h.n¥03/W+�7I-K;H¥7-
5�¥^;�É 5H¨E2�8!.n¥§¦�0�3�-M¥Q¦�-W+�2�/G+�.�¦�/"2�5$8^D � � þGF�¤ ;�É,+�."2�/"2�5$;H¥\¥!2g;�ÉP3�50-'¥!:�2�5�:T¥k+�¨�A�5�.G+�/":T¥8!A6+�.n¥TD ��þ'� qd-�.n¥!/f¨%+�¨�A�.n¥pr	`÷j+©¦�/"7_5�.G+�2�/�3e¨K;Q5K;�8�0!.n¥�¨$03/�¥!7�¥�¨
2e;H¥^.G+Z-�:�/n¦T¥=;H¥f;�3e¨H¨$8§¥§¦N¥�¨E-�:�8§¦T¥�¨$0§¥^;H¥;Ò�:�5�/"2g;H¥A1`3e¨$;u¥!2;H¥©¨65W+�A'¥§¦=/f¨$;Q/!Ê
5�¥NÊ
5�¥R.n¥ª¦T¥!5�/".=¥�¨%8�¨�¥!:�A�/n¥T;Q5F2�8!.n¥§¦@0�3�-�¥S0�3e¨�«!5%-�3�5�:Y:GÍE80c¬¦T¥ª¦�/"2�5�¥_+�5jd+�.n¥�¨62�3�5�:T¦Z;H¥ û�þ !$# �%� `MÍW¨�¥T0�3e¨jÞ$A�5�:@+�2�/�3e¨#;Q5%;�8!2T¥�0!2T¥!5�:Z0�3�:�:T¥§¦�-�3e¨$;$+�¨62SDI5H¨�¥­¦�5�:�1L+�0§¥_;H¥0�3�.".n¥�0!2�/�3e¨
Ê
5W+�2�:T¥w1Y3�/n¦@¦�5�-�8!:�/n¥!5�:T¥e-M¥!:�7�¥!2�2�:@+�/"2X;�É,+�2�2T¥!/f¨$;Q:T¥f5H¨�¦�¥!5�/".�¥�¨98�¨�¥!:�A�/n¥f0�3�7I-W+�2�/6Ò�.n¥+i-'¥�0R.n¥§¦^3�ÒjC�¥�0!2�/�1�¦Q¥	dQ-�8!:�/"7�¥�¨
2@+�5jdF;�8	Þ�¨�/n¦f-�3�5�: :GÍE80c�`
:l¨%+�-�-�."/!Ê
5W+�¨62=5H¨h0!:�/"23Ï!:T¥S;H¥ª¦�8!.n¥�0!2�/�3e¨h:T¥!-�:�8§¦�¥�¨62@+�2�/�1X;H¥§¦f8.-BÏ�¨�¥!7�¥�¨
2T¦W¦�5�¦@0§¥!-�2�/6Ò�.n¥§¦^;�É�Î!2�:T¥0�3e¨�¦T¥!:)-B8§¦I-�3�5�:I.gÉ,+�¨W+�.f®�¦�¥�a&3e¨å+%;�8	Þ�¨�/^5H¨�¥h+�0�0§¥!-�2@+�¨$0§¥�¥	ìM¥�0!2�/6-'¥�`\Í\¨�¥C¦�8!.n¥�0!2�/�3e¨ Ôy.G+�:�A'¥	Õ0�3�:�:T¥§¦�-�3e¨$;FDH5H¨�¥T+�0�0§¥!-�2@+�¨$0§¥t¥	ìK¥�0!2�/6-'¥�è~V£XpXt¯ û@��þ&þ�þ�þGF�¤ ! H@I D û�þ !$# �%� a$+�2�2T¥!/"A"¨W+�¨
2^5H¨

smin < 0.9

smax > 1.1

+

s1.1 > nuage

θ  (deg)

N
tr

ig
g

0 10 20 30 40 50 60 70 80 90 100
0

100

200

300

400

500

600

700

800

19 %

43 %

80 % smin < 0.8

smax > 1.2

+

s1.2 > nuage

total

nuage

sin2θ  (100%)

õAöµ÷wø }=`6¬ È ù � þ ~ ü`�gþ�� � ügþ,� }�~ { }q���q� {?þP� ûl~ | ûl~ zl���l}Dû�ý7ûl} ü ~ ~ þ ý[���,zl~ðûl} �q� zl~�ûl}qw�û | û }1� { �	ûl~ám"~ þ ý[�q� {3ügþ,� }
ÂBÃ¨Ä&Å «L�l� ¢¥§ �+* ¢ , ¢¥§ ¬ Ä&Ç ª���( ¢@u
��v � } üg� û �q� z�~�ûl} ü zl~|�$�îûl~\zl���l}Dû�ý7ûl} ü ~N�1� þ*| zlw�� û�}�wyx�ûl} ü � {T�q�gþ ~�û | û |q� }�}�zSûl~l�$� { Û �y{ w ügþ,� }|6� ûl} ü`� û&ûl��± {��q� ��~ {@��� � þ w {3ügþ,� } | ûb� { ~`zl�îûlw ügþ,� }k �� {@� �%û�­L���îûl~jzl���l}Dû�ý7ûl} ü ~ {@�q� �l~ {��q� � þ w {?ügþ,� } | ûC� { ~`zl�îûlw ügþ°� }= �~ ü`�gþ w ü û�­em�� � ¦¨¡� ¢ ¬ ¢�� ¬ ¢�£ ��ª ¡�£ � ª@$�© ¢ ©�«¥¬G� ¦ � $ u
� 
 ûl~ ��� � � w�ûl} üy{ �%ûl~ � û ��� zl~�ûl} ü ûl} ü � û�~�� { �îûl� � ~ | û�~ { wlw�û �Jüy{ }�wSûl~�w �@�`� ûl~ ��� } |�{ } ü ûl~ �y{��q������ü z�û�~
Á[� � { wlw�û �Düy{ }qw�û | û � z�Û z � ûl}qw�û]Ú ® É�� �'¹ ÿ�ÿ �����W���Z¶��l·



l�mLnYo\p.q�rYsðïJtuoGsGrYñ#vwr;òxnLy�l�s#z|{|ó~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� a ­ �

θ  (deg)

A
trigg

nuage

A
eff

nuage

N
tr

ig
g A

ref
 = 633 000 km

2
sr

0 10 20 30 40 50 60 70 80 90 100
0

100

200

300

400

500

600

700

800

80 %

43 %

fluo

seule

30 %
pic 

Cerenkov

12 %
19 19.2 19.4 19.6 19.8 20 20.2 20.4 20.6 20.8 21
0

0.2

0.4

0.6

0.8

1

log10(E/eV)

ε
tr

ig
g

configuration 

EUSO

déclenchement

nuages

sélection large

nuages

õAöµ÷wø }=` a ô�ù±° r�r@t$²��`o%³�r�tIt�³´²
��µ�¶�t�³�r@t��Btª³�p�o�n�t§¶~�QmGn�oqp$r�s6tquK� þ ~ ü`�gþ�� � ügþ,� }q~ { }����q� {%þP� ûl~ | ûl~jzl���l}Dû�ý7ûl} ü ~�w ���`� û�~����� } |�{ } ü Á[� � { wlwSû �Düy{ }�w�û | û | zlwl�îûl}qw¥xDû�ý7ûl} ü Ú2· ® � È¥È û ü Áe� � { wlwSû �Düy{ }�w�ûGû£¸Bûlw ügþ �	û]Ú É��T� m"~`zl�îûlw ügþ,� }R� {�� �	û�u
� 
 ûl~ { w�w�û �Düy{ }�w�û�~~ � } üf�y{��q������ü z�ûl~YÁH� � { wlwSû �Düy{ }�w�û | û � z�Û¨z � û�}�w�ûTÚ ® É�� �4¹ ÿ�ÿ �������1�R¶$�l·Nû ü ~ � } ü û�± �q�gþ ý\z�ûl~7û�} ��� � � w�ûl} üy{ �%û��M�$�,�îûl~ � û
��q� zl~�û�} ü û�} ü �îûl~&� { �îûl� � ~Gý ��� ûl}�}qz�ûl~�û�}Hzl}Dû � � þ û7ûl} ü`� û � � ¶�� û ü � � ¶
¹ ��� m"~ � ûlw ü`� û � � {3ü ûl}vº�»�¼k»XuB�Wm`�q���q�Y�Ltqu@�H½\w { w þ�ü z | û| zlw�� û�}�wyx�û�ý7ûl} ü �Jû ü Û { w ü ûl� �C| û � z | ��w ügþ,� } { ~`~ � w þ z { �Zw �gþîü � � û | ûC~`zl�îûlw ügþ°� }R� {@� �	û
7E+DdO/"7_5�7è;H¥ � ��R þ�þ�þGF�¤�! HJI D � � û�þ"!$# �%� ¥!2Q¦�2@+�Ò�.n¥RDH-�."5�¦A/W+�5�2T¥R8�¨�¥!:�A�/n¥uq�Þ$A�5�:T¥t}=` a ô'r	`
cW¨¾¨$3�2T¥!:@+ Ê
5�¥K0§¥§¦_:�8§¦�5�."2@+�2T¦I3e¨62I8!2�8�3�Ò�2T¥�¨65�¦9D%-W+�:�2�/":I;�É 5H¨�¥¿¦�/"7T5�.G+�2�/�3e¨À¦�/"7I-�."/�ÞW8§¥�;Q5;�8!2T¥�0!2T¥!5�:@a-¥!2­¥�¨O¦�5�-�-�3"¦�+�¨62H5H¨�¥E/f¨
2T¥�¨�¦�/"2�8�0�3e¨�¦�2@+�¨62T¥�;Q5êÒ�:�5�/"2�;H¥
1Y3e¨$;Ã."5�7I/f¨�¥!5jdÃ8!A6+�.n¥D � R þ�Á T4Â U Â V H�Ã ¤ ! Ã�H@I Ã V H `�cW¨Ä+F;H¥9-�."5�¦­¨$8!A�."/"AB89.n¥§¦v¦�3�5�:�0§¥§¦H+�¨
2)/�:�3�-�/!Ê65�¥§¦�;H¥
Ò�:�5�/"2H;H¥
1Y3e¨$;Æ+�/f¨�¦�/AÊ65�¥U.gÉ /f¨�&$5�¥�¨$0§¥'8.-'¥�¨62�5�¥!.".n¥';H¥§¦H-0/$8�¨$3�7KÏ�¨�¥§¦�."5�7I/f¨�¥!5jdÄ¨W+�2�5�:T¥!.n¦�2�:@+�¨�¦�/"2�3�/":T¥§¦@`÷�¥§¦H-W+�:@+�7KÏ!2�:T¥§¦I;Q5Å¦$®�¦�23Ï!7�¥E;H¥�;�8�0!.n¥�¨$03/�¥!7�¥�¨
2E3e¨62I8!2�8�Þ0dQ8§¦�+�5jdê-�+�.n¥!5�:T¦I;H¥E:�8	1`8!:T¥�¨$0§¥;�8	Þ�¨�/n¥§¦\;Q5�:@+�¨62\.G+_-0/W+e¦T¥9<>;Q5�-�:�3�C$¥!27:GÍE80c�aH¥!2\;�8!2T¥!:�7I/f¨$8§¥§¦f;H¥k7E+�¨�/!Ï!:T¥SD_7I/f¨�/"7I/n¦T¥!:\.n¥
¦T¥!5�/".-¥�¨i8�¨�¥!:�A�/n¥H2�3�5�2|¥�¨i0�3e¨�¦T¥!:)-�+�¨62Z5H¨i2@+�5jdF:@+�/n¦�3e¨H¨W+�Ò�.n¥�;H¥�Ôg1`+�5jd%;�8�0!.n¥�¨$0?/�¥!7�¥�¨62�Õ9;Q5�¦+�5uÒ�:�5�/"2e;H¥Y1`3e¨$;�`Q÷�¥Z0!:�/"23Ï!:T¥k;H¥|¦�8!.n¥�0!2�/�3e¨h;H¥§¦e8.-BÏ�¨�¥!7�¥�¨
2T¦f-�3�5�:[.n¥k01+�.�0!5�.*;H¥k.gÉ,+�0�0§¥!-�2@+�¨$0§¥
¥	ìM¥�0!2�/6-'¥=:T¥§¦�2T¥^/f¨$;Q/�01+�2�/�1�a�¥!2N¨�¥W¦@+�5�:@+�/"2[:T¥!7I-�.G+�0§¥!:g5H¨�¥k8!2�5$;H¥^-�."5�¦[0�3�7I-�.!Ï!2T¥LÒW+e¦�8§¥\¦�5�:X5H¨�¥+�¨W+�.f®�¦�¥YÔ
¥�¨%+i-'¥!5�A�.n¥	ÕS;Q5J¦�/"A"¨W+�.*¦�/"7T5�.�8�`

Æ~Ç6È É´ÊQËtÌÎÍ­ÏÑÐ2Ò\ÓÕÔtÖ�ÊQ×QÏ
cW¨ Ø.-"Ù�ÚfÛ�¥�Ü�ÝHÞTØ§¦T¥�¨ ßtÚn¥­ß�Ù�Ûjd àH¥âá§ãeäâÝHß�Ù�å'¥�¥§¦Tá§ãeäâÝHßTØæÝMãeÛHÞ|ÛH¨çàHØ�ßT¥§á�ßT¥�ÛHÞª¦$Ý4Ù�ß$èéÙ�ÚgaKà�Ù�¨�¦©Ún¥§¦©àH¥�Ûjd

ê ®�ÝMãeß ê Ï§¦T¥§¦\à�É ÛH¨�¦$Ý�¥§á�ß$ÞT¥ªÙYë'¥§át¥�ßQ¦�Ù�¨�¦\á§ãeÛHÝHÛHÞT¥­�ªì�OX`
(*)éí@)6î 02Lï547�8"ð'5O>@5BA�ð'IHñ*:=<EA�7�:=AeFG9
ò-ó@54ACIKóôA�:=FõFG5H8J>@5O3TöéIB8'FG:=A�LN÷ D ð'5

cW¨õá§ãe¨�¦Tènà0Ï�ÞT¥øàH¥�ÛjdGß
®�ÝM¥§¦CàH¥ ¦$Ý�¥§á�ß$ÞT¥ ¥�¨ùØ�¨�¥�Þ$å"èn¥ ÝMãeÛHÞ´å'Ø�¨�Ø�ÞT¥�Þ�Ún¥±Þ�Ù§®'ãe¨H¨�¥�ä�¥�¨ ß±á§ã"¦$äâè!Ê�Û�¥çÙ�Û
¦Tãeäâä�¥�ßQàH¥|ÚgÉ�Ù�ß$ä�ã"¦TÝ ê Ï�ÞT¥�`�ú�¥|ÝHÞT¥�äâèn¥�ÞQ¨�¥|á§ãeäâÝMãeÞ$ßT¥©Ý4Ùe¦ïàH¥©á§ãeÛHÝHÛHÞT¥t�ªì�ûXaH¥�ßQ¥	d�ß$Þ�Ù�Ý�ãeÚn¥~Ún¥§¦ïÞTØ§¦$ÛHÚfß�Ù�ßT¦
à�Éýü\�|ü©þ�ü ÿ6¬p}"} � Ù�Ûjd¿ÝHÚfÛ�¦ ê Ù�ÛHßT¥§¦QØ�¨�¥�Þ$å"èn¥§¦@`�ú�¥©¦$ÝM¥§á�ß$ÞT¥|à�è�ìMØ�ÞT¥�¨�ß$èn¥�Ú�¦$ÛHèfß ÛH¨�¥WÚnãeèKàH¥|ÝHÛHèn¦T¦�Ù�¨�á§¥~à�É èf¨�à�èná§¥



l�mLnYo\p.q�rYsðïJtuoGsGrYñ#vwr;òxnLy�l�s#z|{|ó~}�y�{L�Lq�sYl7q�s�}�r�z=o�n;q�pSnY� a ­�­

¦$ÝM¥§á�ß$Þ�Ù�Ú=Ø�å Ù�Ú*Ü��=ß Ë�� a4¨�ãeÞ$äuÙ�Úfèn¦TØtÜ��
�
	

����
�� ������
� ��
������� °��æ��� þ Ù! " ¤ Ù !$# Ù �%#'& Ù � �%� Ù �
Ü � °(� þ �*) ���,+ú�¥W¦�¥§á§ãe¨�à�¦$ÝM¥§á�ß$ÞT¥~á§ãeäâÝ�ãeÞ$ßT¥~ÛH¨�¥~á§ãeÛHÝHÛHÞT¥©�tì�û�-�àHãe¨�ß�Ún¥§¦ áYÙ�Þ�Ùeá�ßTØ�Þ$èn¦$ß$è!Ê�Û�¥§¦ ¦Tãe¨ ß èn¦T¦TÛ�¥§¦Nà�É ÛH¨CÙ/.£Û�¦)Ó
ßT¥�ä�¥�¨�ßEÙ�Û10vàHãe¨H¨�Ø§¥§¦là�É32Wè54\¥§¦ïq�¥�¨æä�ã�àH¥Nä�ãe¨�ã�á�ÛHÚéÙ�èfÞT¥pr6-'Ù/.�Û�¦$ßT¥�ä�¥�¨�ßlÝHÛ0ÒHÚfènØNÝ4Ù�Þ-ÚéÙ~á§ãeÚfÚéÙ�ÒMãeÞ�Ù�ß$ènãe¨72\è54W¥§¦
ÿ6¬p} � � + à�¥©¦$Ý�¥§á�ß$ÞT¥©¥§¦TßQ¨�ãeÞ$äuÙ�Úfèn¦TØtÜvÚéÙæäKÎ�ä�¥ªëeÙ�Ún¥�ÛHÞ;Ê�Û�¥|Ún¥|ÝHÞTØ§á§Ø§àH¥�¨ ß©Ü � °�� þ �*) �%�8+

s Ù�¨�¦\Ún¥§¦\àH¥�Û10Já§ãe¨jÞ�å"ÛHÞ�Ù�ß$ènãe¨�¦|¦$ÝM¥§á�ß$Þ�Ù�Ún¥§¦9-�ãe¨±Ø�ëeÙ�ÚfÛ�¥tÚn¥©ß�Ù�Û10JàH¥ªá§ãeäâÝHß�Ù�å'¥­èf¨ ßTØ�å"ÞTØv¦$ÛHÞQÛH¨�¥tà�ÛHÞTØ§¥
àH¥~ß$ÞTãeèn¦QÙ�¨�¦9-�¥�¨C¦T¥\Úfèfäâèfß�Ù�¨�ß\Ü­ÚgÉ èf¨ ßT¥�Þ$ë"Ù�ÚfÚn¥©¥�¨´Ø�¨�¥�Þ$å"èn¥|á§ãeäâÝHÞ$èn¦ï¥�¨�ß$ÞT¥;:­�<� þ �*) ¥�ß=� þ !�� ���7+?> ¨´¦$ÛHÝHÝ�ã"¦�¥
Ê�Û�¥JÚn¥�&�Û10	àH¥�Þ�Ù§®'ãe¨�¦Cá§ã"¦Täâè!Ê Û�¥§¦´¥§¦$ß´á§ãe¨�¦$ß$èfß$Û�Ø±ÛH¨Hè!Ê Û�¥�ä�¥�¨�ß�àH¥±ÝHÞTãeßTãe¨�¦ +�> ¨ àHØ�¨�ãeäPÒHÞT¥çÙ�ÚnãeÞT¦�Ún¥§¦
å'¥�Þ)ÒM¥§¦WÙ�ß$ä�ã"¦$Ý ê Ø�Þ$è!Ê�Û�¥§¦;Ê�ÛHè=Ù�ß$ßT¥�èfå"¨�¥�¨ ßWÚn¥�ÛHÞQäuÙ/0�èfätÛHä àH¥ªàHØ�ë'¥�ÚnãeÝHÝM¥�ä�¥�¨ ß~à�Ù�¨�¦ïÚn¥ªá ê Ù�äâÝJàH¥©ë�Û�¥©à�Û
ßTØ�Ún¥§¦Tá§ãeÝM¥ª¥�ß;Ê�ÛHè�àHØ§á�Ún¥�¨�á ê ¥�¨�ßWÚéÙvÝHÞ$èn¦�¥ªàH¥©àHãe¨H¨�Ø§¥§¦ +¸*ãeÛHÞ@á§¥�ÚéÙ1-"ãe¨âå'Ø�¨¶Ï�ÞT¥ïàH¥�Û10æÚnãeßT¦là�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦�á§ãeÞ$ÞT¥§¦$ÝMãe¨�à�Ù�¨ ßNÙ�Û10æàH¥�Û10æá§ãe¨jÞ�å"ÛHÞ�Ù�ß$ènãe¨�¦N¦$Ý�¥§á�ß$Þ�Ù�Ún¥§¦ +¸2ãeÛHÞ\á ê Ù�Ê�Û�¥~Únãeß9-�Ún¥~¨�ãeäNÒHÞT¥©àH¥~ÝHÞTãeßTãe¨�¦ å'Ø�¨�Ø�ÞTØ§¦\Ù�ÛC¦Tãeäâä�¥�ßïàH¥~ÚgÉ�Ù�ß$ä�ã"¦$Ý ê Ï�ÞT¥ª¥§¦$ß áYÙ�Úná�ÛHÚnØªÜ­Ý4Ù�Þ$ß$èfÞQà�Û
¦$ÝM¥§á�ß$ÞT¥vàH¥§¦\Þ�ÙY®'ãe¨�¦©á§ã"¦$äâè!Ê Û�¥§¦~¥�ß|àH¥tÚgÉý¥60�Ý�ã"¦Tèfß$ènãe¨ + à�¥�ÚfÚn¥	Ó6á�è-¥§¦$ß~ènàH¥�¨ ß$è!Ê�Û�¥­ÝMãeÛHÞ\Ún¥§¦|àH¥�Û10�ÚnãeßT¦9-�Ø�å Ù�Ún¥æÜ��ß þ�Ë ��� þ �*) ¤ ! #'&@# -'¥�ß áYÙ�Úná�ÛHÚnØ§¥~¥�¨7A�ãe¨�á�ß$ènãe¨¿àH¥\ÚgÉ�Ùeá§á§¥�ÝHß�Ù�¨�á§¥~àH¥WÞTØ6A�Ø�ÞT¥�¨�á§¥vq�èW[$V£X�°�B=ßC�D�~��� þ �$� ¤ ! #'& r6-
à�ÛÀá�®�á�Ún¥¿ÛHß$èfÚn¥çqE�Y� � rv¥�ß�à�ÛOßT¥�äâÝ�¦�à�Éýã�Ò�¦T¥�Þ$ë"Ù�ß$ènãe¨�qF�øÙ�¨�¦�r + ¸*ãeÛHÞ�ÛH¨Oèf¨�ßT¥�Þ$ëeÙ�ÚfÚn¥�¥�¨ÅØ�¨�¥�Þ$å"èn¥Cá§ãeäâÝHÞ$èn¦
¥�¨�ß$ÞT¥G:¿��� þ �*) ¥�ßH� þ !�� �%� -�Ún¥ª¨�ãeäNÒHÞT¥æà�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦~å'Ø�¨�Ø�ÞTØ§¦|¥§¦$ß\àH¥8�9BD�D�D�uÝMãeÛHÞQÚn¥­¦$Ý�¥§á�ß$ÞT¥­¥�¨JÚnãeè2àH¥
ÝHÛHèn¦T¦�Ù�¨�á§¥D-�¥�ß\àH¥��9�D�1�9BuÝ�ãeÛHÞïÚn¥ª¦TÝ�¥§á�ß$ÞT¥ªÙYë'¥§áªá§ãeÛHÝHÛHÞT¥v�ªì�û +ú�¥§¦EÙ�ÛHß$ÞT¥§¦Eá§ãe¨�à�èfß$ènãe¨�¦NàH¥Q¦$èfä­ÛHÚéÙ�ß$ènãe¨�¦Tãe¨�ß@ènàH¥�¨ ß$è!Ê�Û�¥§¦NÜ©á§¥�ÚfÚn¥§¦Eà�Û�ÚnãeßJI��LK=M��)Ð�R!�	�¨Ð��j�.�K�.�MÑ5K9�E�0�Yo��ON
ÛHß$èfÚfèn¦TØªÝHÞTØ§á§Ø§àH¥�äâä�¥�¨ ß~Ý�ãeÛHÞ\¥§¦Tß$èfä�¥�ÞQÚgÉ�Ùeá§á§¥�ÝHß�Ù�¨�á§¥t¥�¨CÝHÞTØ§¦T¥�¨�á§¥tàH¥©¨ Û4Ù�å'¥§¦ +
(*)éí@)QP R :*FTSEð'5Ä>Qön1?U D <@5BF	5B<=8'A�>@1H8"547�8"14A�AeóEðWVçIM<NA

ú�¥~¨�ãeäNÒHÞT¥©à�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦YÊ ÛHèKàHØ§á�Ún¥�¨�á ê ¥�¨ ßQÚéÙ­ÝHÞ$èn¦T¥|àH¥|àHãe¨H¨�Ø§¥§¦ï¦$ÛHÞ ß$ÞTãeèn¦QÙ�¨�¦ïàH¥\ä�¥§¦TÛHÞT¥©¥§¦$ßNß$Þ�Ùeá§Ø
¥�¨XA�ãe¨�á�ß$ènãe¨OàH¥�ÚgÉýØ�¨�¥�Þ$å"èn¥CàH¥§¦vÝHÞTãeßTãe¨�¦vÝHÞ$èfäuÙ�èfÞT¥§¦�¦$ÛHÞvÚéÙeÞ�å"ÛHÞT¥�} + a ¬øq,å Ù�Û�á ê ¥pr­ÝMãeÛHÞ­ÛH¨ÄßTØ�Ún¥§¦Tá§ãeÝM¥´àH¥
ß
®�ÝM¥<YGÍ©þ > -E¥�ß¿à�Ù�¨�¦�Ún¥§¦¿àH¥�Û10Àá§ãe¨jÞ�å"ÛHÞ�Ù�ß$ènãe¨�¦¿¦TÝ�¥§á�ß$Þ�Ù�Ún¥§¦ + ú=Ù Þ�å"ÛHÞT¥ } + a ¬¾q�à�ÞTãeèfßT¥pr�ÞT¥�ÝHÞTØ§¦T¥�¨ ßT¥�¨�ß´Ún¥
¨�ãeäPÒHÞT¥�à�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦­àHØ�ßT¥§á�ßTØ§¦©Ý4Ù�Þ©ÛH¨ ßTØ�Ún¥§¦Tá§ãeÝ�¥âàH¥æ¦$ÛHÞEA;Ùeá§¥æàH¥âá§ãeÚfÚn¥§á�ß$ènãe¨ Ê Û4Ù�ß$ÞT¥HA�ãeèn¦|¦$ÛHÝMØ�Þ$èn¥�ÛHÞT¥�Ü
á§¥�ÚfÚn¥´àHØ	Þ�¨Hèn¥¿Ý�ãeÛHÞ�YGÍ©þ >H+ ú�¥§¦�Ò4Ù�Þ$ÞT¥§¦âà�É èf¨�á§¥�Þ$ß$èfß$Û�àH¥§¦âÞT¥�ÝHÞTØ§¦T¥�¨�ßT¥�¨ ß�Ún¥§¦æ¥�Þ$ÞT¥�ÛHÞT¦æ¦$ß�Ù�ß$èn¦$ß$è!Ê�Û�¥§¦æà�Û�¥§¦�Ù�Û
¨�ãeäPÒHÞT¥�à�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦­àHØ�ßT¥§á�ßTØ§¦9-�ÚéÙuÞTØ§¦�ãeÚfÛHß$ènãe¨ç¥�¨ Ø�¨�¥�Þ$å"èn¥æ¨fÉýØ�ß�Ù�¨�ß©Ý4Ùe¦|ÝHÞ$èn¦T¥æ¥�¨øá§ãeäâÝHßT¥ + ú�¥§¦|ëeÙ�Ún¥�ÛHÞT¦¨�ÛHä�Ø�Þ$è!Ê Û�¥§¦�à�ÛÅ¨�ãeäNÒHÞT¥�à�ÉýØ�ëBÏ�¨�¥�ä�¥�¨�ßT¦�àHØ�ßT¥§á�ßTØ§¦�¦TÛHÞâß$ÞTãeèn¦�Ù�¨�¦�¦Tãe¨ ßâÝHÞTØ§¦�¥�¨ ßTØ§¥§¦uà�Ù�¨�¦æÚéÙ á§ãeÚnãe¨H¨�¥JàH¥
å Ù�Û�á ê ¥tà�Û�ß�Ù�ÒHÚn¥YÙ�Û±} + í +

s Ù�¨�¦¿ÚgÉ ê ®�ÝMãeß ê Ï§¦T¥ à�É ÛH¨ù¦$ÝM¥§á�ß$ÞT¥�¥�¨õÚnãeè©àH¥±ÝHÛHèn¦T¦�Ù�¨�á§¥ ¥60�ß$Þ�Ù�ÝMãeÚéÙ�¨ ßCÚn¥§¦¿ÞTØ§¦$ÛHÚfß�Ù�ßT¦Cà�Éýü\�©ü|þ�üH-�ÛH¨
ßTØ�Ún¥§¦Tá§ãeÝM¥�¦$Ý4Ù�ß$èéÙ�ÚNàH¥æß6®�Ý�¥�YGÍ©þ > ÝMãeÛHÞ$Þ�Ù�èfßtàHØ�ßT¥§á�ßT¥�ÞvÙ�Ûçá§ãeÛHÞT¦­à�É ÛH¨�¥uÙ�¨H¨�Ø§¥ Ë���þ Ø�ëBÏ�¨�¥�ä�¥�¨�ßT¦­à�ÉýØ�¨�¥�Þ�Ó
å"èn¥v¦$ÛHÝMØ�Þ$èn¥�ÛHÞT¥æÜ<� þ !$# �%�8+ à�ãeäâÝ4Ù�ÞTØ�Ù�ÛJß�Ù�Û10�àH¥vá§ãeäâÝHß�Ù�å'¥vÝHÞTØ�ë�èn¦$ènãe¨H¨�¥�Úlà�Û àHØ�ßT¥§á�ßT¥�ÛHÞ©àH¥­¦$ÛHÞEA;Ùeá§¥vàH¥
ÚgÉ > Ò�¦T¥�Þ$ë"Ù�ßTãeèfÞT¥�¸lèn¥�Þ$ÞT¥æü\ÛHå'¥�Þ[Ztèf¨ ßTØ�å"ÞTØæ¥�¨ ß$ÞT¥ þ'� ¥�ß\B �"� à�É�Ù�¨Hå"Ún¥t{YØ�¨Hèfß ê Ù�ÚQq Ë � þ�þ@]�¤ ! #'& r6-HÝHÛ0ÒHÚfènØvÝ4Ù�Þ\^ +_ Úa`Hä�¥�Þâÿ6¬p} È � -BÚéÙuàHØ�ßT¥§á�ß$ènãe¨ø¦$Ý4Ù�ß$èéÙ�Ún¥vÝM¥�Þ$ä�¥�ß$ß$Þ�Ù�èfß|à�É�Ù�ÛHå"ä�¥�¨�ßT¥�Þ©Ún¥tß�Ù�Û10±àH¥­á§ãeäâÝHß�Ù�å'¥�Ù�¨H¨�Û�¥�ÚlÙ�ÛjÓ6àH¥�ÚéÜ
àH¥H� þ !$# �%� à�É ÛH¨,A�Ùeá�ßT¥�ÛHÞ Ë + ¸2ãeÛHÞ�ÛH¨�ßTØ�Ún¥§¦Tá§ãeÝM¥\àH¥W¦$ÛHÞEA;Ùeá§¥\àH¥\á§ãeÚfÚn¥§á�ß$ènãe¨eÊ�Û4Ù�ß$ÞT¥�A�ãeèn¦E¦$ÛHÝMØ�Þ$èn¥�ÛHÞ9-�Ún¥Qß�Ù�Û10
àH¥ªá§ãeäâÝHß�Ù�å'¥vÙ�¨H¨ Û�¥�Ú=¦�¥�Þ�Ù�èfßWÙ�ÛHå"ä�¥�¨ ßTØ­à�É ÛH¨�A�Ùeá�ßT¥�ÛHÞ · à�Ù�¨�¦ïÚéÙæäKÎ�ä�¥©å Ù�äâä�¥tà�ÉýØ�¨�¥�Þ$å"èn¥ +
bdc þ�ü û cFe�fge�h þ � e ûSý7û h ü
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õAöµ÷wø } + a ¬Pù<z1{ e/|Gf ûJ}E~%ý�� ü {O� û þ h ü�� �O� � cFe �@�g{ h/cE�
c þ ý e�� � �D~ e � e/h ü�� � û c }E~6��û c � { ügþ { �!f û ü�� ��ûN�M½����������/���9���/��û ü� �M½���� |'�%� �F�/�[�/������� �Of { h�c
� û c?f û e'|�  � �D~ ü   � c û c1f�¡ e/h@c ��ûE} ü � û�û hL� ~ þ f ûy� e þ cFc { h }�û f û üQ� ��û ú � ú � ú �£¢n¤¦¥9§ ¨6©O�=û | ü �*{ �D~ � �{ e'| � �Ce/c?  { e ü û c � h û ��� þ û cE� û ü f�¡ e/hJc ��ûE} ü � ûª� � � c û h ü { h ü e�h û«}E~ e � e � û=�­¬�®¯� ügþ � � f�¡ e�h {[° e�c ü û�ý7û h ü { e'|�f ~ h/h � û c!f û«± þ³² û cE�{[° e�c ü û�ý7û h ü � e � � þ³� f { h�c«´³µ[¶%·O¸ �
� 
 û cyf û e/|Lc ��ûE} ü � û c!c ~ h ü h ~ � ý { � þ c � c Á � À �E¹'ºD»F»
¼½º�¾ � º ¹6�E¿ º ¹ ��� º ¹MÁ&»�¤ �E¹ ¹�À ��� û ü � û c}E~ e � � û c }E~ h ügþ h9e û c � ûd� � � c û h ü û h ü � û c ü { e'|�f ûÁ}E~%ý�� ü {%� ûfý�~ � û h�c }E~ �F� û c �D~ h�f { h ü Á e/h ûfû£½�} { } þ�ü�� f û f � } � û h }   û�ý7û h ü!� �q{ � û
Á � ���Jû e/� û cL� û c þ h }�û � ügþîü e�f û c@c ü { ügþ c ügþ � e û cwf'e û c { exh ~%ý � � û f�¡ �EÂ � h û�ý7û h ü c�c ~ h ü � ûE� � � c û h ü�� û c � � {n� � c ~ �Ce ügþ ~ h û h � h û ��� þ ûh
¡ û c ü � { c � � þ c û&û h }E~%ý�� ü û[�

Ã °ÅÄ�ß£Æ�Ç s Ø§á�Ún¥�¨�á ê ¥�ä�¥�¨ ß þ�Ø�Ún¥§á + ÚéÙ�Þ$å'¥ þ�Ø�Ún¥§á + ¦$ß$Þ$èná�ßT¥
»ø�,ÈAÀ �E¹ ¹�À :��D��: �5É6ÊOÊq¨6� ÄËÄ?ÌËÍ �aÈqÉ ¹ � � � · � �5É6É ¹ �
»ø�Î©#À �E¹ ¹�À � · �D� ��¨ ¹OÏ � � ÄªÐ!ÐËÐ � � Ï É Ï � �"� ËÎ�5Éq©O¨6�
»ø� �"¹ ¾ � �D�D� ����¥OÊ Ï6Ï � Ð1Ä!ÇËÄ � � ©O¥ � � �D�"� �5Êq¥O©6�
»ø�Î©#À �E¹ ¾ � �D� ËÎ� ���"Ï � Ñ Æ �5Ê6¨6� : ËÎ�aÈq¨6�
Ò<Ó@Ô s Ø§á�Ún¥�¨�á ê ¥�ä�¥�¨ ß þ�Ø�Ún¥§á + ÚéÙ�Þ$å'¥ þ�Ø�Ún¥§á + ¦$ß$Þ$èná�ßT¥
»ø�,ÈAÀ �E¹ ¹�À �1�9� ����©OÉ6¨6¥6� ÐËÐ
ÕÖÐ � � ¥ ¹ Êq� · �u��¥ Ï ¥6�
»ø�Î©#À �E¹ ¹�À � Ë �1� �aÈ ¹ È ¹ � Ì!× Ñ¯��¥6¥O©%È$� �DB ��¥OÊ6¥6�
»ø� �"¹ ¾ � : þ B ��© � Éq� Ä!Ä?Ì � � �E¹ � : · � Ï ¨6�
»ø�Î©#À �E¹ ¾ � B �5Êq� Í � � � � ��¥6�

ØwÙÁÚ�ø } + íeùÛz1{ e'|�f û�}E~	ý�� ü {O� û þ h ü�� �O� � cFe �J�={ h/c �D~ e � e�h ü�� � û c }E~6��û f û ü�� ��û\�¶½­���G��}E~ �F� û c �D~ h�f { h ü Á � { � � e � û¶ � Ü µ � � { � � û�ý þ � � û�}E~ � ~ h�h û f ~ h/h û � û h ~	ý � � û f�¡ �EÂ � h û�ý7û h ü c­f �§ü ûE} ü�� cE��� û cLf û e'| { e ü � û c }E~ � ~ h/h û c@c ~ h ü e/h ûAû c ügþ ý { ügþ ~ hf/e=h ~	ý � � û f�¡ �EÂ � h û�ý7û h ü c«cFe�c }SûE� ügþ�� � û c�f�¡ Ý ü � û@}E~ h/c û � Âq� c �D~ e � �a¡ { h { � � c ûn� c � � ûE} ügþ ~ hÞ� {%��� ûwû ü c ü � þ } ü û[�
� 
 û c Â { � û e � c û h ü � û� {[� û h ü   � c û c � ûE� � � c û h ü û h ü � û ü { e'|\f û­}E~	ý�� ü {O� û��D~ e � e/h ü�� � û c }E~6��û f û üQ� ��û � �M½���� |'�O�
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à�¥§¦ïß�Ù�Û10�àH¥©á§ãeäâÝHß�Ù�å'¥t¥§¦$ß$èfä�Ø§¦\Ý�ãeÛHÞQÛH¨�àHØ�ßT¥§á�ßT¥�ÛHÞ~¦$Ý4Ù�ß$èéÙ�Ú�ÞT¥�ÝHÞTØ§¦T¥�¨�ßT¥�¨ ß|àH¥§¦QÚfèfäâèfßT¥§¦W¦$ÛHÝ�Ø�Þ$èn¥�ÛHÞT¥§¦ +þ�è ÚgÉýãe¨¢Ù�ÝHÝHÚfè!Ê�Û�¥�Ún¥´á�Þ$èfß3Ï�ÞT¥CàH¥´¦TØ�Ún¥§á�ß$ènãe¨ÀàHØ	Þ�¨Hèï¥�¨Å¦T¥§á�ß$ènãe¨	} + í + ­1--¦T¥�ÛHÚn¥¿ÚéÙ�ä�ãeèfß$ènØCàH¥§¦âà�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦
àHØ�ßT¥§á�ßTØ§¦vÝ4Ù�ÞªÛH¨¾ßTØ�Ún¥§¦Tá§ãeÝ�¥�àH¥âß6®�ÝM¥,YGÍ©þ > ¦Tãe¨�ß­á§ãe¨�¦T¥�Þ$ë'Ø§¦­à�Ù�¨�¦tÚn¥uáYÙe¦­à�É ÛH¨�¥�¦TØ�Ún¥§á�ß$ènãe¨ ÚéÙ�Þ$å'¥ + s Ù�¨�¦Ún¥âáYÙe¦ªà�É ÛH¨�¥â¦�Ø�Ún¥§á�ß$ènãe¨ç¦$ß$Þ$èná�ßT¥D-­� �'� àH¥§¦ªØ�ëBÏ�¨�¥�ä�¥�¨�ßT¦tàHØ�ßT¥§á�ßTØ§¦ª¦Tãe¨�ßtá§ãe¨�¦T¥�Þ$ë'Ø§¦ + à�¥§¦©¥§¦Tß$èfäuÙ�ß$ènãe¨�¦ª¦Tãe¨ ß
ÝHÞTØ§¦T¥�¨�ßTØ§¥§¦Wà�Ù�¨�¦QÚn¥§¦Qá§ãeÚnãe¨H¨�¥§¦WÙ�ÛJá§¥�¨�ß$ÞT¥t¥�ß\Üæå Ù�Û�á ê ¥ªà�Û�ß�Ù�ÒHÚn¥YÙ�Û±} + í +Í\¨�¥~à�ÛHÞTØ§¥©àH¥~ß$ÞTãeèn¦ Ù�¨�¦ïà�Éýã�Ò�¦�¥�Þ$ëeÙ�ß$ènãe¨�Ø�ß�Ù�èfßïàHØ	Þ�¨Hèn¥|ÝMãeÛHÞNÚn¥~ÝHÞTã�.$¥�ß�Y\Í|þ >H+ úGÉ > Ò�¦�¥�Þ$ëeÙ�ßTãeèfÞT¥9¸lèn¥�Þ$ÞT¥üWÛHå'¥�ÞEàH¥�ë�Þ�Ù�èfß@á§ãeÚfÚn¥§á�ßT¥�ÞEàH¥§¦@àHãe¨H¨�Ø§¥§¦@¦$ÛHÞlÝHÚfÛ�¦Eà�É ÛH¨�¥ïà�èf{pÙ�èf¨�¥Qà�É�Ù�¨H¨�Ø§¥§¦9-'¥�ßlÚn¥�ß�Ù�Û10âàH¥ïá§ãeäâÝHß�Ù�å'¥;Ê�Û4Ù�ß$ÞT¥A�ãeèn¦\¦$ÛHÝMØ�Þ$èn¥�ÛHÞW¥§¦Tß$èfä�ØªÝMãeÛHÞnYGÍ©þ > à�Ù�¨�¦\Ún¥táYÙe¦\à�É ÛH¨�¥­¦TØ�Ún¥§á�ß$ènãe¨JÚéÙ�Þ$å'¥v¦T¥�Þ�Ù�èfß\á§ãeäâÝM¥�¨�¦TØtÝ4Ù�Þ\ÛH¨JßT¥�äâÝ�¦
à�Éýã�Ò�¦T¥�Þ$ë"Ù�ß$ènãe¨JÝHÚfÛ�¦\á§ãeÛHÞ$ß +

s Ù�¨�¦2ÚgÉ ê ®�ÝMãeß ê Ï§¦T¥ïà�É ÛH¨â¦$ÝM¥§á�ß$ÞT¥�àH¥�ß
®�ÝM¥Q�ªì�û�-eÚn¥�ß�Ù�Û10vàH¥ á§ãeäâÝHß�Ù�å'¥QÙ�ÛjÓ6àH¥�ÚéÜ|àH¥;� þ !$# �%� ¥§¦$ßlàH¥\�q: þ
Ø�ëBÏ�¨�¥�ä�¥�¨�ßT¦ Ý4Ù�Þ�Ù�¨uÝMãeÛHÞEÛH¨�ßTØ�Ún¥§¦Tá§ãeÝM¥WàH¥\ß6®�Ý�¥nYGÍ|þ > -�¥�ßNàH¥½� Ë�þ ÝMãeÛHÞEÛH¨�ßTØ�Ún¥§¦Tá§ãeÝ�¥Wà�É ÛH¨�¥W¦TÛHÞEA�Ùeá§¥WàH¥
á§ãeÚfÚn¥§á�ß$ènãe¨_Ê Û4Ù�ß$ÞT¥�A�ãeèn¦@¦$ÛHÝMØ�Þ$èn¥�ÛHÞT¥ + à�ãeäâä�¥\ÚgÉ èf¨�à�è!Ê Û�¥ïÚéÙYÞ�å"ÛHÞT¥|} + a ¬D-"ÚéÙ|¦$ß�Ù�ß$èn¦$ß$è!Ê�Û�¥Qá§ãeÚfÚn¥§á�ßTØ§¥\Ý4Ù�Þ@YGÍ|þ >¦$ÛHÞ­ß$ÞTãeèn¦­Ù�¨�¦­àH¥�ä�¥§¦$ÛHÞT¥�¦T¥�Þ�Ù�èfßt¦$Ûj«u¦�Ù�¨�ßT¥�ÝMãeÛHÞ­Ø�ßT¥�¨�à�ÞT¥uÚéÙCä�¥§¦$ÛHÞT¥�à�ÛÄ¦$ÝM¥§á�ß$ÞT¥;.£Û�¦?Ê ÛfÉ�Ü � �T� þ"!$# �%�à�Ù�¨�¦\Ún¥©áYÙe¦Qà�É ÛH¨J¦$ÝM¥§á�ß$ÞT¥tÙ§ë'¥§átá§ãeÛHÝHÛHÞT¥v�ªì�û +

ú�¥©ß�Ù�Û10CàH¥ªá§ãeäâÝHß�Ù�å'¥­Ù�¨H¨�Û�¥�Ú*¥§¦$ß$èfä�ØªÝ�ãeÛHÞQÛH¨CßTØ�Ún¥§¦�á§ãeÝ�¥ª¦TÝ4Ù�ß$èéÙ�Ú=àH¥©ß6®�ÝM¥ÞYGÍ©þ > ¥§¦$ß\Ù�ÛHå�Ó
ä�¥�¨ ßTØWà�É ÛH¨�A�Ùeá�ßT¥�ÛHÞ Ë Ý4Ù�Þ@Þ�Ù�ÝHÝ�ãeÞ$ß�Ù�Û10âàHØ�ßT¥§á�ßT¥�ÛHÞT¦�Ù�Ûu¦TãeÚ�-�ÒHèn¥�¨
Ê�ÛfÉ ÛH¨�¥Q¦TØ�Ún¥§á�ß$ènãe¨�ÚéÙ�Þ$å'¥QàH¥§¦
Ø�ëBÏ�¨�¥�ä�¥�¨ ßT¦GA�Ùe¦�¦T¥âà�èfäâèf¨ Û�¥�Þvá§¥âÞ�Ù�ÝHÝ�ãeÞ$ß­àH¥âÝHÞ3Ï§¦ªà�É ÛH¨¯A;Ùeá�ßT¥�ÛHÞ½� + à�ãe¨�á§¥�Þ$¨4Ù�¨�ßtÚn¥â¨�ãeäPÒHÞT¥
ßTãeß�Ù�Ú�à�ÉýØ�ëBÏ�¨�¥�ä�¥�¨ ßT¦�á§ãeÚfÚn¥§á�ßTØ§¦9-eÛH¨âßT¥�äâÝ�¦@à�Éýã�Ò�¦T¥�Þ$ë"Ù�ß$ènãe¨�ÞTØ§à�ÛHèfßlÝ4Ù�ÞlÞ�Ù�ÝHÝMãeÞ$ßNÜWÛH¨�àHØ�ßT¥§á�ßT¥�ÛHÞ
Ù�Û�¦TãeÚKÝMãeÛHÞ$Þ�Ù�èfß\á§ãe¨ ß$ÞT¥.Ò4Ù�ÚéÙ�¨�á§¥�Þ©á§¥|å Ù�èf¨Jà�É�Ùeá§á§¥�ÝHß�Ù�¨�á§¥ +

Æ~ÇEå æÛç¿Ï2ÖËè ÍvËéè!ê�×ìë­Êgí�Í½ê[ç�ËHè!îïè4Ë½ðäí'ñ6Ï­èHÖËê�Ó ÊïÖËêTÒìë Í­Ïóò Ï2ÖÅôöõH÷�ø
úGÉ�Ùeá§á§¥�ÝHß�Ù�¨�á§¥�¥�ßtÚn¥�á�®�á�Ún¥�ÛHß$èfÚn¥�¦Tãe¨ ßvàH¥�Û10çáYÙ�Þ�Ùeá�ßTØ�Þ$èn¦$ß$è!Ê Û�¥§¦ÞA�ãe¨�à�Ù�ä�¥�¨�ß�Ù�Ún¥§¦æà�É ÛH¨ àHØ�ßT¥§á�ßT¥�ÛHÞ9-=äuÙ�èn¦

¨�¥±¦$Û1ùu¦T¥�¨�ß�Ý4Ùe¦CÜçáYÙ�Þ�Ùeá�ßTØ�Þ$èn¦�¥�ÞCÜ¾¥�ÚfÚn¥§¦´¦T¥�ÛHÚn¥§¦¿¦T¥§¦uÝM¥�ÞEA�ãeÞ$äuÙ�¨�á§¥§¦ + ú=¥§¦�Ý4Ù�Þ�Ù�äKÏ�ß$ÞT¥§¦´àH¥�ÚéÙçå'¥�Þ)ÒM¥ Ù�ß�Ó
ä�ã"¦$Ý ê Ø�Þ$è!Ê�Û�¥§¦âàHãeèfë'¥�¨ ßuÙ�Û�¦�¦$è#Î�ß$ÞT¥¿ä�¥§¦$ÛHÞTØ§¦âÙ§ë'¥§á¿ÛH¨�¥¿ÞTØ§¦TãeÚfÛHß$ènãe¨Å¦$Û1ùu¦�Ù�¨�ßT¥¿Ý�ãeÛHÞvÝ�ãeÛHë'ãeèfÞæèf¨1A�Ø�ÞT¥�Þ­Ún¥§¦
ÝHÞTãeÝHÞ$ènØ�ßTØ§¦~à�Û�Þ�Ù§®'ãe¨�¦~á§ã"¦$äâè!Ê�Û�¥ + üWÛJá§ãeÛHÞT¦\àH¥§¦Wá ê Ù�ÝHèfß$ÞT¥§¦WÝHÞTØ§á§Ø§àH¥�¨ ßT¦9-�ãe¨�ÙvÞT¥§á§¥�¨�¦TØtÝHÚfÛ�¦$èn¥�ÛHÞT¦\¦TãeÛHÞTá§¥§¦
à�Éý¥�Þ$ÞT¥�ÛHÞâ¦$®�¦$ßTØ�äuÙ�ß$è!Ê�Û�¥u¥�ßtÚgÉýãe¨OØ�ß$Û�à�èn¥¿à�Ù�¨�¦vá§¥�ß$ßT¥¿¦T¥§á�ß$ènãe¨¾ÚgÉ èf¨�&�Û�¥�¨�á§¥¿àH¥�ÚéÙ�á§ãeäâÝMã"¦�Ù�¨�ßT¥�à�è�ìMÛ�¦TØ§¥¿à�Û
¦$èfå"¨4Ù�Ú�¦TÛHÞlÚgÉý¥§¦$ß$èfäuÙ�ß$ènãe¨uàH¥�ÚgÉýØ�¨�¥�Þ$å"èn¥Q¥�ß@àH¥�ÚéÙ~ÝHÞTã�A�ãe¨�àH¥�ÛHÞNà�ÛâäuÙ/0�èfä­ÛHä àH¥ àHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ßNàH¥ ÚéÙ~å'¥�Þ)ÒM¥ +

úGÉ èf¨ ßT¥�¨�¦$èfßTØJà�ÛÄÞ�ÙY®'ãe¨H¨�¥�ä�¥�¨ ß¿àH¥u&�Û�ãeÞT¥§¦�á§¥�¨�á§¥Cèf¨�à�ÛHèfßâÝ4Ù�ÞæÚn¥§¦æå'¥�Þ)Ò�¥§¦âØ�ß�Ù�¨�ßâÞT¥�ÚfènØ§¥�ÜJÚgÉýØ�¨�¥�Þ$å"èn¥Jà�Û
ÝHÞ$èfäuÙ�èfÞT¥D--ÚgÉ èf¨�ßTØ�å"Þ�Ù�Ún¥ 	 ]5ú£]~à�ÛO¦$èfå"¨4Ù�Ú àH¥�&�Û�ãeÞT¥§¦�á§¥�¨�á§¥¿à�èfÞT¥§á�ßT¥´á§ãe¨�¦$ß$èfß$Û�¥¿ÛH¨O¥§¦$ß$èfäuÙ�ßT¥�ÛHÞâàH¥uÚgÉýØ�¨�¥�Þ$å"èn¥ +úGÉ�Ù�äâÝHÚfèfß$Û�àH¥ 	 w�y[û à�ÛC¦$Ý�¥§á�ß$ÞT¥~¥�¨´ßT¥�äâÝ�¦ïà�ÛC¦$èfå"¨4Ù�ÚKàH¥\&�Û�ãeÞT¥§¦�á§¥�¨�á§¥©à�èfÞT¥§á�ßT¥©¥§¦$ß7Ê Û4Ù�¨�ß�Ó
ÜDÓ6¥�ÚfÚn¥|ÞT¥�ÚfènØ§¥ªÙ�Û
¨�ãeäPÒHÞT¥¿à�ÉýØ�Ún¥§á�ß$ÞTãe¨�¦âÙ�Û¾äuÙ/0�èfä­ÛHä�àH¥�àHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ßâàH¥�ÚéÙJå'¥�Þ)Ò�¥D-*¥�ß­á§ãe¨�¦$ß$èfß$Û�¥�ÛH¨¾àH¥�Û10�è!Ï�ä�¥�¥§¦Tß$è�Ó
äuÙ�ßT¥�ÛHÞ\àH¥|ÚgÉýØ�¨�¥�Þ$å"èn¥ +ü> ¨�á§ãe¨�¦$ènà0Ï�ÞT¥|ÛH¨Cß$ÞTãeèn¦$è!Ï�ä�¥ª¥§¦Tß$èfäuÙ�ßT¥�ÛHÞ\àH¥|ÚgÉýØ�¨�¥�Þ$å"èn¥ 	 �þý�! -HàHØ	Þ�¨Hè�Ý4Ù�ÞïÚgÉ èf¨ ßTØ�å"Þ�Ù�Ún¥à�Û ¦$èfå"¨4Ù�Ú-àH¥©&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥æà�èfÞT¥§á�ßT¥vÞT¥§¦$ß$ÞT¥�èf¨ ßT¥âÜ�ÚéÙ�ÝHÞT¥�äâè!Ï�ÞT¥­ä�ãeèfß$ènØæà�Û�¦$ÝM¥§á�ß$ÞT¥­¥�¨�ßT¥�äâÝ�¦w.£Û�¦3Ê�ÛfÉ�Ü�¦�ãe¨
äuÙ/0�èfätÛHä + ú=Ùøá§ãeäâÝMã"¦�Ù�¨ ßT¥�à�è�ì�Û�¦�Ø§¥�¦T¥�¦$ÛHÝM¥�Þ$ÝMã"¦T¥�Ù�Û¢¦$èfå"¨4Ù�Ú\àH¥C&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥Jà�èfÞT¥§á�ßT¥�¥�ß�Ù�ÛHå"ä�¥�¨ ßT¥
ÚgÉ èf¨�ßT¥�¨�¦$èfßTØæà�ÛJ¦$èfå"¨4Ù�Ú*àHØ�ßT¥§á�ßTØD-�¥�ß\ÚgÉýãe¨±Ø�ß$Û�à�èn¥tà�Ù�¨�¦WÛH¨JÝHÞT¥�äâèn¥�Þ~ßT¥�äâÝ�¦\ÚgÉ èfäâÝ4Ùeá�ß~àH¥tá§¥�ß$ßT¥vá§ãe¨ ß$Þ$è6ÒHÛHß$ènãe¨
¦$ÛHÞ\ÚgÉý¥§¦$ß$èfäuÙ�ß$ènãe¨JàH¥©ÚgÉýØ�¨�¥�Þ$å"èn¥ª¥�¨�á§ãe¨�à�èfß$ènãe¨�¦\àH¥ªá�èn¥�Ú=á�ÚéÙ�èfÞ +

ü\ÛOá ê Ù�ÝHèfß$ÞT¥Ìç1--ãe¨¢Ù�ä�ãe¨ ß$ÞTØeÊ�Û�¥¿Ún¥¿ÝHèná¿àH¥C¦Tèfå"¨4Ù�Ú à�¥�ÞT¥�¨�ÿ'ãpë¾ÞTØ�&4Ø§á ê è\¥�ßæÚéÙ±à�ÛHÞTØ§¥Cà�ÛO¦Tèfå"¨4Ù�ÚQàH¥
&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥âà�èfÞT¥§á�ßT¥½A�ãeÛHÞ$¨Hèn¦T¦T¥�¨�ßWßTãeÛ�¦|àH¥�Û10JÛH¨�¥vÞTØ6A�Ø�ÞT¥�¨�á§¥v¥�¨øÙ�Úfß$èfß$Û�àH¥D-�¨�Ø§á§¥§¦T¦�Ù�èfÞT¥vÝMãeÛHÞWÞT¥§á§ãe¨�¦$ß$Þ$ÛHèfÞT¥



ikj\lnmLoqpkrnsðï'tum@s@rYñwvJr;ò�l\ßxikswà¦á|óãâÁßäá��\pksni�pksÞâkr�à�mylgpkodl�� a����
ÚéÙ|ß$Þ�Ù/.$¥§á�ßTãeèfÞT¥QàH¥ïÚéÙ©å'¥�Þ)Ò�¥ + ú�¥§¦EÝ ê ãeßTãe¨�¦EàHØ�ßT¥§á�ßTØ§¦�Ù�ÝHÞ3Ï§¦EÙ§ë'ãeèfÞ�Ø�ßTØQà�è�ì�Û�¦�Ø§¦@à�Ù�¨�¦lÚ���Ù�ß$ä�ã"¦$Ý ê Ï�ÞT¥W¦T¥ï¦$ÛHÝM¥�Þ�Ó
ÝMã"¦T¥�¨ ß\Ù�ÛC¦$èfå"¨4Ù�ÚKàH¥W&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥ªà�èfÞT¥§á�ßT¥D-H¥�ß Ú��ýãe¨
	�Û4Ù�¨ ß$è�Þ4¥ªà�Ù�¨�¦ ÚéÙvàH¥�Û10�è!Ï�ä�¥|Ý4Ù�Þ$ß$èn¥©àH¥~á§¥�ß$ßT¥|¦T¥§á�ß$ènãe¨
Ú�� èfäâÝ4Ùeá�ßïàH¥\á§¥�ß$ßT¥WÝM¥�Þ$ß$ÛHÞ)Ò4Ù�ß$ènãe¨¿¦$ÛHÞNÚéÙªàHØ�ßT¥�Þ$äâèf¨4Ù�ß$ènãe¨�àH¥\Ú���Ù�Úfß$èfß$Û�àH¥W¥�ß àH¥QÚéÙªÝHÞTã�A�ãe¨�àH¥�ÛHÞ à�Û�äuÙ/0�èfätÛHä
àH¥ªàHØ�ë'¥�ÚnãeÝHÝM¥�ä�¥�¨ ß|¥�¨�á§ãe¨�à�èfß$ènãe¨�¦~àH¥©á�èn¥�Ú=á�ÚéÙ�èfÞ +

> ¨ ÝHÞTØ§¦T¥�¨ ßT¥çà�Ù�¨�¦�ÛH¨�¥çàH¥�Þ$¨Hè!Ï�ÞT¥øÝ4Ù�Þ$ß$èn¥øÚéÙOàHØ6A�ãeÞ$äuÙ�ß$ènãe¨�à�Ûù¦$èfå"¨4Ù�Út¥�¨ ÝHÞTØ§¦�¥�¨�á§¥çàH¥ ¨ Û4Ù�å'¥§¦�ãeÛ
à���ÙeØ�ÞTã"¦TãeÚn¦ +
(*),.-)6î ��IK>@ð'5Å>E5Ä3�ön1H8'óE>E5

ü Þ�¨±à��ýØ�ß$Û�à�èn¥�Þ~Ú�� èf¨�&�Û�¥�¨�á§¥æàH¥­ÚéÙuá§ãeäâÝMã"¦�Ù�¨�ßT¥và�è�ìMÛ�¦TØ§¥v¦$ÛHÞ\Ú��ý¥§¦Tß$èfäuÙ�ß$ènãe¨ àH¥­Ú��ýØ�¨�¥�Þ$å"èn¥æ¥�ß~àH¥­ÚéÙâÝHÞTã�
A�ãe¨�àH¥�ÛHÞ©à�Û±äuÙ/0�èfätÛHä¦-Kãe¨ å'Ø�¨���ÞT¥vÛH¨ Únãeß~à��ýØ�ë���¨�¥�ä�¥�¨�ßT¦ªÝHÞTãeßTãe¨çÜ�� þ !$# �%� ÞTØ�Ý4Ù�Þ$ß$èn¦©¦$ÛHÞ|¨�¥�Û1AEëeÙ�Ún¥�ÛHÞT¦
à�è�ìKØ�ÞT¥�¨ ßT¥§¦âàH¥�Ú���Ù�¨Hå"Ún¥u{YØ�¨Hèfß ê Ù�Úïá§ãeäâÝHÞ$èn¦T¥§¦æ¥�¨�ß$ÞT¥ þ'� ¥�ß�� �"� + ú�� èfäâÝ4Ùeá�ßâàH¥§¦tå'¥�Þ��M¥§¦æÙ�ÛÄ¦TãeÚ�¥§¦$ß���0HØ´Ù�Û
¨4Ùeà�èfÞ©à�Û±ßTØ�Ún¥§¦Tá§ãeÝ�¥ + ú�¥§¦~ÝHÞTã���Ún¦|à���Ù�ß$ä�ã"¦$Ý ê ��ÞT¥â¦Tãe¨�ß~àHãe¨H¨�Ø§¦~Ý4Ù�Þ~Ún¥tä�ã�à���Ún¥��©þ�
£þ�ß�Ù�¨�à�Ù�ÞTà + ú�¥vá�èn¥�Ú2¥§¦Tß
á�ÚéÙ�èfÞ9-�¦�Ù�¨�¦EÙeØ�ÞTã"¦TãeÚn¦E¨Hè�¨ Û4Ù�å'¥§¦9-�¥�ß@Ún¥Q¦TãeÚB¥§¦$ßlÚéÙ�ä��M¥�Þ$ß$èn¥�¨¿à���Ù�Ú��MØ§àHã �'� + ú=Ù|ÝHÞTãeÝ4Ù�å Ù�ß$ènãe¨´àH¥§¦@Ý ê ãeßTãe¨�¦E¥§¦Tß
¦$èfä­ÛHÚnØ§¥~Ý4Ù�ÞEÚ���Ù�Úfå'ãeÞ$èfß ê ä�¥ ��ãe¨�ßT¥!
#" Ù�Þ$ÚnãæàHØ§á�Þ$èfß�¥�¨¿¦T¥§á�ß$ènãe¨ � +%$ -�¥�ßNÚéÙtà�è'&�Û�¦Tènãe¨uätÛHÚfß$èfÝHÚn¥|àH¥§¦NÝ ê ãeßTãe¨�¦ àH¥
&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥u¥�ß�"�¥�ÞT¥�¨�ÿ'ãpë±¥§¦Tß~ß$Þ�Ù�èfßTØ§¥n.�Û�¦(	�Û)��ÜuÚ��ýãeÞTà�ÞT¥x: + ú=Ù¿á§ãe¨�ß$Þ$è��HÛHß$ènãe¨¾àH¥vÚéÙ¿á§ãeäâÝ�ã"¦�Ù�¨�ßT¥âà�è'&�Û�¦�Ø§¥
Ù�ÛC¦$èfå"¨4Ù�Ú�ßTãeß�Ù�ÚM¨�¥WàHØ�ÝM¥�¨�à�Ù�¨ ßïÝ4Ùe¦ àH¥WÚéÙ­¦TÛHÞEA�Ùeá§¥~àH¥Wá§ãeÚfÚn¥§á�ß$ènãe¨�à�Û¿ßTØ�Ún¥§¦Tá§ãeÝM¥D-�ãe¨*��0H¥\Ún¥~à�èéÙ�ä+��ß$ÞT¥©àH¥WÚéÙ
ÝHÛHÝHèfÚfÚn¥­à��ý¥�¨ ß$ÞTØ§¥­ÜH:�,CB ¤ -4¦TãeèfßïÛH¨�¥ª¦$ÛHÞEA;Ùeá§¥-	 Û4Ù�ß$ÞT¥=A�ãeèn¦ï¦$ÛHÝMØ�Þ$èn¥�ÛHÞT¥tÜæá§¥�ÚfÚn¥ªàH¥GY��|þ > -BÙ.��¨�àH¥ª¦/��Ù.&MÞ�Ù�¨0

á ê èfÞQ¥�¨�Ý4Ù�Þ$ß$èn¥|àH¥§¦�&�Û�á�ß$Û4Ù�ß$ènãe¨�¦ï¦$ß�Ù�ß$èn¦$ß$è1	�Û�¥§¦ïà�Û´¦$èfå"¨4Ù�Ú + ú�¥��HÞ$ÛHèfß àH¥gA�ãe¨�à�¨)�ý¥§¦TßNÝ4Ùe¦ ¦$èfä­ÛHÚnØ|Ý�ãeÛHÞ á§¥~Únãeß
à��ýØ�ë���¨�¥�ä�¥�¨�ßT¦9-2	�Û�¥|Ú��ýãe¨�¨�ãeäâä�¥©Ý4Ù�Þ\ÚéÙâ¦$ÛHèfßT¥GMªU 35476�U�b98
K;:,�0<=:�> +

> ¨±Ùâë�Û±Ù�Û±á ê Ù�ÝHèfß$ÞT¥�?+	�Û�¥ªÚn¥§¦WÝ ê ãeßTãe¨�¦~à�è'&�Û�¦TØ§¦~¥�¨�á§ãe¨�à�èfß$ènãe¨�¦©àH¥­á�èn¥�Ú*á�ÚéÙ�èfÞ|¦Tãe¨ ß~à�èn¦$ÝM¥�ÞT¦TØ§¦Wà�Ù�¨�¦
Ún¥ªá ê Ù�äâÝ±àH¥ªë�Û�¥ + üWÛ�¦T¦$è�-H¥§¦$ß$èfä�¥�ÞWÚéÙâá§ãe¨ ß$Þ$è��HÛHß$ènãe¨ àH¥©ÚéÙâá§ãeäâÝMã"¦�Ù�¨�ßT¥tà�è'&MÛ�¦TØ§¥tÙ�ÛJ¦$èfå"¨4Ù�Ú=ßTãeß�Ù�Ú=àHØ�Ý�¥�¨�à
àH¥§¦WÝHè£0�¥�Ún¦~¦TØ�Ún¥§á�ß$ènãe¨H¨�Ø§¦ + ú�¥§¦~¦$èfå"¨4Ù�Û10J¦$ÛHÞWÚn¥§¦(	 Û�¥�Ún¦WÞT¥�ÝMã"¦T¥�¨ ßWÚn¥§¦WØ�ß$Û�àH¥§¦|¦$ÛHèfë"Ù�¨ ßT¥§¦~¦Tãe¨ ß~ã9�HßT¥�¨ Û�¦©¥�¨�¨�¥
á§ãe¨�¦$ènàHØ�Þ�Ù�¨�ß�Ü � @5�A��0HØ§¥B	�Û�¥�Ún¥§¦­Ý ê ãeßTã�
6Ø�Ún¥§á�ß$ÞTãe¨�¦�¦$èfß$Û�Ø§¦æà�Ù�¨�¦vÚn¥�ÝHè£0H¥�Ú�ÞT¥�Ý�Ø�Þ�Ù�¨�ßâÚéÙJÝMã"¦$èfß$ènãe¨OàH¥¿ÚéÙ
å'¥�Þ��M¥ªà�Ù�¨�¦ïÚn¥ªá ê Ù�äâÝ�àH¥|ë�Û�¥ + ú�¥§¦ïÝHè£0H¥�Ún¦ïë'ãeèn¦$èf¨�¦Q¨�¥ª¦Tãe¨ ß\Ý4Ùe¦Qá§ãe¨�¦$ènàHØ�ÞTØ§¦ +"��ý¥§¦$ßQÚéÜæÛH¨�¥ ê ®�Ý�ãeß ê �§¦T¥ªÞ�Ù�èn¦Tãe¨H¨4Ù��HÚn¥tÝHÛHèn¦C	 Û�¥ªà�Ù�¨�¦\ÛH¨�¥tØ�ë'¥�¨�ß$Û�¥�ÚfÚn¥tÝ ê Ùe¦T¥­à���Ù�¨4Ù�Úf®�¦�¥ªàH¥§¦\àHãe¨H¨�Ø§¥§¦9-
äuÙ�Úfå"ÞTØWÚéÙªà�èn¦$ÝM¥�ÞT¦$ènãe¨¿à�� ÛH¨�¥\Ý4Ù�Þ$ß$èn¥~à�Û�¦$èfå"¨4Ù�Ú�àH¥Q&�Û�ãeÞT¥§¦�á§¥�¨�á§¥Wà�èfÞT¥§á�ßT¥~à�Ù�¨�¦EÚn¥§¦NÝHè£0H¥�Ún¦Eë'ãeèn¦$èf¨�¦N¥�¨�Þ�Ù�èn¦�ãe¨
àH¥§¦ïÙ��M¥�Þ$Þ�Ù�ß$ènãe¨�¦�ãeÝHß$è1	�Û�¥§¦9-�á§¥§¦�ÝHè£0�¥�Ún¦Në'ãeèn¦$èf¨�¦�¨�¥\¦T¥�ÞTãe¨�ß ë�Þ�Ù�èn¦T¥�ä��HÚéÙ��HÚn¥�ä�¥�¨ ßQÝ4Ùe¦Nèf¨�á�ÚfÛ�¦ + Yl¨´¥!&M¥�ß9-�¦$è4Ún¥§¦
ê ÛHèfß*ÝHè£0H¥�Ún¦�ë'ãeèn¦$èf¨�¦2Ø�ß�Ù�èn¥�¨ ß2èf¨�á�ÚfÛ�¦9-pÚn¥lå Ù�èf¨­àH¥N¦$èfå"¨4Ù�Ú�¦T¥�Þ�Ù�èfß-Ù�ÛªäuÙ/0�èfätÛHä à�� ÛH¨ÞA;Ùeá�ßT¥�ÛHÞ*àH¥�Û10�qD��å"ÛHÞT¥�} + }"r6-A;Ù�è��HÚn¥ªá§ãeäâÝ4Ù�ÞTØ­ÜvÚ���Ù�ÛHå"ä�¥�¨�ß�Ù�ß$ènãe¨±à�ÛE�HÞ$ÛHèfß\àH¥\A�ãe¨�àJà�� ÛH¨�A�Ùeá�ßT¥�ÛHÞï¨�¥�Û1A +
(*),.-)QP F%<�G�ó@5B<E7�5ÅAeó@ðø3Tön5BAp8'9
F	I�8'9;:*<ù>@5Å3Töé14<@5�ð�H=9;5

I ãeÛHÞQá ê Ù9	 Û�¥©Ø�ë���¨�¥�ä�¥�¨�ßQà�Û¿ÚnãeßnMªU 354�6�U�b98�K�:,��<=:�>D-�ãe¨CàHØ�ßT¥�Þ$äâèf¨�¥©à�Ù�¨�¦ ÛH¨¿ÝHÞT¥�äâèn¥�ÞïßT¥�äâÝ�¦ Ún¥§¦ ß$ÞTãeèn¦
¥§¦$ß$èfäuÙ�ßT¥�ÛHÞT¦CàH¥JÚ��ýØ�¨�¥�Þ$å"èn¥ 	 ]5ú£][- 	 w�y[û ¥�ß 	 �þý�! -�¦�Ù�¨�¦ußT¥�¨HèfÞ´á§ãeäâÝHßT¥±àH¥�ÚéÙçá§ãeäâÝMã"¦�Ù�¨ ßT¥ à�è'&MÛ�¦TØ§¥ + ú=¥¨�ãeä��HÞT¥ªàH¥|Ý ê ãeßTã�
6Ø�Ún¥§á�ß$ÞTãe¨�¦\à�Û�¦$èfå"¨4Ù�ÚKàH¥~&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥©à�èfÞT¥§á�ßT¥=A�ãeÛHÞ$¨Hèfß 	 ]5ú£] + �W¨�Ù/.£Û�¦TßT¥�ä�¥�¨ ßQå Ù�Û�¦T¦Tèn¥�¨
¥§¦$ß ¥�¨�¦$ÛHèfßT¥|Ù�ÝHÝHÚfè1	 Û�Ø|Ü­á§¥W¦$èfå"¨4Ù�Ú�ÝMãeÛHÞNàHØ�ßT¥�Þ$äâèf¨�¥�ÞQ¦Tãe¨´Ù�äâÝHÚfèfß$Û�àH¥ 	 wNy%û qD��å"ÛHÞT¥©} + a"a r + ú�¥WßT¥�äâÝ�¦ � wNy%û
á§ãeÞ$ÞT¥§¦$ÝMãe¨�à�Ù�¨ ß�¥§¦$ßEÙ�ÚnãeÞT¦lÛHß$èfÚfèn¦TØQÝ�ãeÛHÞ@áYÙ�Úná�ÛHÚn¥�Þ@Ú�� èf¨�ßTØ�å"Þ�Ù�Ún¥ 	 �þý�! à�Ûu¦$èfå"¨4Ù�ÚHÞT¥§¦$ß$ÞT¥�èf¨�ßT¥WÜ~ÚéÙ~ÝHÞT¥�äâè1��ÞT¥ïä�ãeè'

ß$ènØªà�Û�¦$Ý�¥§á�ß$ÞT¥t¥�¨�ßT¥�äâÝ�¦ +Ë> ¨�ÞTØ�èfß(��ÞT¥­¥�¨�¦$ÛHèfßT¥ªá§¥§¦WãeÝ�Ø�Þ�Ù�ß$ènãe¨�¦W¥�¨�èf¨�á�ÚfÛ4Ù�¨ ß|á§¥�ß$ßT¥;A�ãeèn¦J
6á�è�ÚéÙâá§ãeäâÝMã"¦�Ù�¨ ßT¥
à�è'&MÛ�¦TØ§¥ + ú�¥§¦ªØ§áYÙ�Þ$ßT¦|ÞT¥�ÚéÙ�ß$è£A�¦ª¥�¨�ß$ÞT¥æÚn¥§¦|ëeÙ�Ún¥�ÛHÞT¦ªã9�HßT¥�¨�Û�¥§¦t¥�¨ èf¨�á�ÚfÛ4Ù�¨ ß­ãeÛø¨�ãe¨øÚéÙ�á§ãeäâÝMã"¦�Ù�¨�ßT¥�à�è'&�Û�¦�Ø§¥
¦Tãe¨�ßQÞT¥�ÝHÞTØ§¦T¥�¨�ßTØ§¦W¦$ÛHÞïÚéÙK��å"ÛHÞT¥­} + a $ Ý�ãeÛHÞ\Ún¥§¦ïß$ÞTãeèn¦Q¥§¦$ß$èfäuÙ�ßT¥�ÛHÞT¦ +

ú�ãeÞT¦(	�Û�¥�ÚéÙ±á§ãeäâÝMã"¦�Ù�¨ ßT¥Jà�è'&�Û�¦TØ§¥´¥§¦$ßæèf¨�á�ÚfÛ�¥D--Ú�� èf¨�ßTØ�å"Þ�Ù�Ún¥�à�ÛÀ¦$èfå"¨4Ù�Ú 	 ]5ú£]ª¥§¦$ßâÙ�ÛHå"ä�¥�¨ ßTØ§¥�àH¥W� þ Ü� �'� ¦�¥�Únãe¨±Ú���Ù�¨Hå"Ún¥�{YØ�¨Hèfß ê Ù�Ú�-K¥�ß~ÚéÙ´á§ãe¨�ß$Þ$è��HÛHß$ènãe¨ àH¥§¦©à�è'&MÛ�¦TØ§¦©à�èfäâèf¨ Û�¥uÙYë'¥§áæÚ�� èf¨�á�Úfèf¨4Ù�èn¦Tãe¨ àH¥vÚéÙ¿å'¥�Þ��M¥ +
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õAö�÷Aø } + a"a ù � | ûSý�� � û f û cPO � h { ��cPO ý e/� � �.Q h û �6{ e/cFcPO û h�h ûGû c ü {"° e/c ü�� ûGû h�O³h } �Ce { h ü ~ e\h ~ hn� { }E~	ý��D~ c { h ü û f.O ¸ e/c � û
ú���Ù�äâÝHÚfèfß$Û�àH¥ 	 w�y[û ¥§¦$ß�Ú��ý¥§¦Tß$èfäuÙ�ßT¥�ÛHÞ¿Ún¥±ÝHÚfÛ�¦CÙ.&K¥§á�ßTØ±¥�¨0
6àH¥§«YÜÄàH¥Û� þ'� -NÚéÙ¾á§ãe¨�ß$Þ$è��HÛHß$ènãe¨ùàH¥§¦´à�è'&�Û�¦TØ§¦
ÝMãeÛHëeÙ�¨�ß Ù�ß$ßT¥�èf¨�à�ÞT¥\: þ � + "�¥�ß$ßT¥~á§ãe¨ ß$Þ$è��HÛHß$ènãe¨Cà�èfäâèf¨ Û�¥~Þ�Ù�ÝHènàH¥�ä�¥�¨ ß\ÜªÝHÚfÛ�¦Eå"Þ�Ù�¨�àH¥Wèf¨�á�Úfèf¨4Ù�èn¦Tãe¨ª-�¥�ßE¨)�ý¥§¦Tß
	�Û�¥ªàH¥Þ� � Ü+� �"� +"�ãeäâä�¥âãe¨øÚ���Ùuë�Û Ù�Ûøá ê Ù�ÝHèfß$ÞT¥*?1-MÚéÙ´á§ãeäâÝMã"¦�Ù�¨�ßT¥âà�è'&�Û�¦TØ§¥�Ù.&K¥§á�ßT¥æÝ4Ù�Þ$ß$èná�ÛHÚfè1��ÞT¥�ä�¥�¨ ßvÚéÙ¿àH¥�Û10�è1��ä�¥
ä�ãeèfß$ènØ�à�Û ¦$ÝM¥§á�ß$ÞT¥�¥�¨çßT¥�äâÝ�¦tàH¥�ÚéÙ¿&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥¿à�èfÞT¥§á�ßT¥ + ü\Û�¦�¦$è�-KÚ�� èf¨ ßTØ�å"Þ�Ù�Ún¥�ÞT¥§¦$ß$ÞT¥�èf¨�ßT¥�Ü´ÚéÙ´ÝHÞT¥�äâè1��ÞT¥
ä�ãeèfß$ènØvà�Û�¦$ÝM¥§á�ß$ÞT¥t¥§¦Tß\Ú��ý¥§¦$ß$èfäuÙ�ßT¥�ÛHÞ~Ún¥ªä�ãeèf¨�¦©Ù.&K¥§á�ßTØªÝ4Ù�Þ\ÚéÙuà�è'&�Û�¦Tènãe¨ + ú=Ùuá§ãe¨ ß$Þ$è��HÛHß$ènãe¨øàH¥ªÚéÙuá§ãeäâÝ�ã�

¦�Ù�¨�ßT¥ªà�è'&MÛ�¦TØ§¥©ÞT¥§¦$ßT¥|èf¨1A�Ø�Þ$èn¥�ÛHÞT¥­Ü�� þ � ¦$ÛHÞïßTãeÛHßQÚ�� èf¨ ßT¥�Þ$ë"Ù�ÚfÚn¥­Ù�¨Hå"ÛHÚéÙ�èfÞT¥D-B¥�ßï¨)�ý¥§¦$ßR	�Û�¥©àH¥G� � Ü+� �"� +

ú=Ù
��å"ÛHÞT¥�} + a�S q,å Ù�Û�á ê ¥pr­ÝHÞTØ§¦T¥�¨�ßT¥¿ÚéÙJá§ãe¨�ß$Þ$è��HÛHß$ènãe¨¢àH¥§¦æà�è'&�Û�¦TØ§¦æÜJÚ�� èf¨ ßTØ�å"Þ�Ù�Ún¥Cà�ÛO¦$èfå"¨4Ù�Ú 	 ]5ú£][-2¥�¨
à�èn¦$ß$èf¨Hå"Û4Ù�¨�ß-ß$ÞTãeèn¦*á§ãeäâÝMã"¦�Ù�¨ ßT¥§¦��pÚn¥T"�¥�ÞT¥�¨�ÿ'ãYë­¦$èfäâÝHÚn¥�ä�¥�¨ ßlà�è'&MÛ�¦TØD-YÚéÙï&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥N¦TèfäâÝHÚn¥�ä�¥�¨ ßlà�è'&�Û�¦�Ø§¥
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·�� V �5¡ O³h ü�� �O�*{ � û f'e\cPO � h { � � û c ü � û OCh ü ûV � { � � û�ý O � � û�ý�~ O ü O � f/enc ��ûE} ü � û&û h ü ûSý�� c � ¹DY ¾ � { OCh/cPO � e
¡ V �5¡ { ý�� �%O ü e�f û f'e\cPO � h { � �[Z ��\
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õAöµ÷wø } + a�S ù ���D�/���$������� �§ü { O³�1f û � { }E~ h ü � O � e ü O ~ h=f û � { }E~	ý��D~ c { h ü û f.O ¸ e/c � û�V � ·aW6· � U û � û h �q~ Â cPO ý�� � ûSý7û h ü f.O ¸ e�c � �b e ~ � û c }�û h }�û cPO ý�� � û�ý7û h ü f.O ¸ e/c � û&û ü �   ~ ü ~ h/c ý e�� ü O � fcO ¸ e�c � c�d �F�/�"�/�F���/� U ~ h ü � O � e ü O ~ hÞf û � { }E~%ý��D~ c { h ü û fcO ¸ e�c � û ��c { h�c}E~	ý�� ü û � � û U û � û h �q~ Â cPO ý�� � ûSý7û h ü f.O ¸ e�c � � û üfü �*{ } � û­�D~ e � � û c ü � ~ O³c û c ü O ý { ü û e � cÖf û �a¡ � h û ��� O û
Ú���Ù/0H¥|àH¥\ÚéÙtå'¥�Þ���¥ + þ�Ùvá§ãe¨ ß$Þ$è��HÛHß$ènãe¨JÙ�Û´¦$èfå"¨4Ù�ÚMßTãeß�Ù�Ú�àHØ�Ý4Ùe¦�¦T¥=� þ � ÝMãeÛHÞ�Ún¥§¦ Ù�¨Hå"Ún¥§¦ {YØ�¨Hèfß ê Ù�Û10¿èf¨1A�Ø�Þ$èn¥�ÛHÞT¦
Ü ��þ'� + ú�¥§¦\á§ãe¨�ß$Þ$è��HÛHß$ènãe¨�¦WàH¥©ÚéÙæ&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥t¦$èfäâÝHÚn¥�ä�¥�¨�ßWà�è'&MÛ�¦TØ§¥ª¥�ß\àH¥§¦QÝ ê ãeßTãe¨�¦\ä­ÛHÚfß$è'
6à�è'&�Û�¦TØ§¦W¦Tãe¨ ß
èf¨1A�Ø�Þ$èn¥�ÛHÞT¥§¦WÜ7� � ¥�ßn� � ÞT¥§¦$ÝM¥§á�ß$èfë'¥�ä�¥�¨ ß +

I Ù�ÞTá§¥-	�Û�¥\ÚéÙvá§ãe¨�ß$Þ$è��HÛHß$ènãe¨Jà�ÛE"�¥�ÞT¥�¨�ÿ'ãYë´¦$èfäâÝHÚn¥�ä�¥�¨ ß\à�è'&MÛ�¦TØ|Ù�ÛC¦$èfå"¨4Ù�ÚK¥§¦$ß�¦Tèfå"¨Hè'�4áYÙ�ß$èfë'¥D-HÚ���Ù�¨4Ù�Úf®�¦�¥
àH¥§¦@àHãe¨H¨�Ø§¥§¦EàH¥§¦làHØ�ßT¥§á�ßT¥�ÛHÞT¦EàH¥N&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥ïèf¨�á�ÚfÛHß@¦$®�¦$ßTØ�äuÙ�ß$è1	�Û�¥�ä�¥�¨ ß@ÛH¨�¥ ÝHÞTã�á§Ø§à�ÛHÞT¥ïàH¥ï¦TãeÛ�¦$ß$Þ�Ùeá�ß$ènãe¨
àH¥Ná§¥�ß$ßT¥@á§ãeäâÝ�ã"¦�Ù�¨ ßT¥Wq�¥ + å + 2\è54W¥§¦@ÿ�e � ô � r + ú�¥§¦2Ù�ÛHß$ÞT¥§¦*á§ãeäâÝMã"¦�Ù�¨�ßT¥§¦*àH¥lÚéÙQà�è'&�Û�¦$ènãe¨t¨�¥@¦Tãe¨ ß=å'Ø�¨�Ø�Þ�Ù�Ún¥�ä�¥�¨ ß
Ý4Ùe¦\ÝHÞ$èn¦T¥§¦Q¥�¨�á§ãeäâÝHßT¥ +ú=Ùæá§ãe¨ ß$Þ$è��HÛHß$ènãe¨�ÞTØ§¦Tènà�Û�¥�ÚfÚn¥ªàH¥|ÚéÙvá§ãeäâÝ�ã"¦�Ù�¨�ßT¥ªà�è'&MÛ�¦TØ§¥|¥§¦$ßïß$Þ�Ùeá§Ø§¥©¦$ÛHÞ ÚéÙ���å"ÛHÞT¥t} + a�S q�à�ÞTãeèfßT¥pr�ÝMãeÛHÞ
Ún¥§¦�ß$ÞTãeèn¦u¥§¦$ß$èfäuÙ�ßT¥�ÛHÞT¦´àH¥JÚ��ýØ�¨�¥�Þ$å"èn¥D-N¥�¨TA;Ù�èn¦�Ù�¨�ß�Ú�� ê ®�ÝMãeß ê �§¦T¥E	�Û�¥CÚn¥f"�¥�ÞT¥�¨�ÿ'ãYë¢¦$èfäâÝHÚn¥�ä�¥�¨�ß¿à�è'&MÛ�¦TØ±Ù
Ø�ßTØâÝ4Ù�ÞEA;Ù�èfßT¥�ä�¥�¨ ßæ¦TãeÛ�¦$ß$Þ�Ù�èfß + ú�� èf¨ ßTØ�å"Þ�Ù�Ún¥ 	 �þý�! ÞT¥§¦Tß$ÞT¥�èf¨ ßT¥�Ü¿ÚéÙCÝHÞT¥�äâè1��ÞT¥âä�ãeèfß$ènØuà�Û ¦TÝ�¥§á�ß$ÞT¥â¥�¨çßT¥�äâÝ�¦
ÞT¥§¦$ßT¥|ÚéÙvä�ãeèf¨�¦\¦T¥�¨�¦$è��HÚn¥©àH¥§¦ ß$ÞTãeèn¦Q¥§¦$ß$èfäuÙ�ßT¥�ÛHÞT¦'-4Ù§ë'¥§á|ÛH¨�¥©á§ãe¨�ß$Þ$è��HÛHß$ènãe¨�á§ãeäâÝHÞ$èn¦T¥ª¥�¨�ß$ÞT¥7� � ¥�ßg� � + ú�¥§¦á§ãe¨�ß$Þ$è��HÛHß$ènãe¨�¦uÞTØ§¦$ènà�Û�¥�ÚfÚn¥§¦âàH¥´ÚéÙ±à�è'&MÛ�¦$ènãe¨Å¦$ÛHÞæÚ�� èf¨ ßTØ�å"Þ�Ù�Ún¥ 	 ]5ú£]©¥�ßæÚ���Ù�äâÝHÚfèfß$Û�àH¥ 	 w�y[û à�ÛÅ¦$èfå"¨4Ù�Úï¦Tãe¨ ß
å"Únã9�4Ù�Ún¥�ä�¥�¨�ß~¦$èfäâèfÚéÙ�èfÞT¥§¦'-�¥�ßQÞT¥§¦$ßT¥�¨�ßQèf¨1A�Ø�Þ$èn¥�ÛHÞT¥§¦~Ü �'� ¦$ÛHÞïßTãeÛHß\Ú�� èf¨ ßT¥�Þ$ë"Ù�ÚfÚn¥­Ù�¨Hå"ÛHÚéÙ�èfÞT¥ +
(*),.-)/+ F%<�G�ó@5B<E7�5øAeó@ð´3Tön54A%8'96FGI�8'9;:=<¢>@5ø3TönIK3;8"9;8'óE>@5J5H8u>@5ø3;I LEð':)g�:=<N>@54óEðC>EóõFGI2h@9
FÀóEF

> ¨JØ�ß$Û�à�èn¥ªà�Ù�¨�¦\á§¥�ß$ßT¥t¦T¥§á�ß$ènãe¨JÚn¥§¦Q¥!&K¥�ßT¦QàH¥©ÚéÙ�á§ãeäâÝ�ã"¦�Ù�¨�ßT¥tà�è'&MÛ�¦TØ§¥ª¦$ÛHÞ\Ú��ý¥§¦$ß$èfäuÙ�ß$ènãe¨�àH¥©Ú���Ù�Úfß$èfß$Û�àH¥i w�y[û ¥�ßQàH¥©ÚéÙvÝHÞTã�A�ãe¨�àH¥�ÛHÞRj w�y[û à�Û�äuÙ/0�èfätÛHäÕàH¥©àHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ß~àH¥|ÚéÙâå'¥�Þ���¥ +
kml1n�l1o�lqp r
s ��t�kDt�uB���wvyxY�wz|{~}+�2i�{~�,� � ��h%�wv��2� ¡ �wv¢���2v��~�Dxc���2v�}��*�����,��kN� k�t��,h

"�ãeäâä�¥�ãe¨¢Ú���Ù ë�ÛÀ¥�¨¢¦T¥§á�ß$ènãe¨�? + e + a + eD-@ÛH¨�¥uA�ãeèn¦âÚ���Ù�¨Hå"Ún¥J{YØ�¨Hèfß ê Ù�ÚW¥§¦$ß$èfä�ØD-EÚn¥CàHØ§áYÙ�ÚéÙ�å'¥�¥�¨ÀßT¥�äâÝ�¦� �J��� ú#� à�Û ÝHèná+"�¥�ÞT¥�¨�ÿ'ãYë±Ý4Ù�Þ~Þ�Ù�ÝHÝ�ãeÞ$ßtÙ�Û±äuÙ/0�èfä­ÛHä àH¥­&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥âà�èfÞT¥§á�ßT¥vÝ�¥�Þ$ä�¥�ß©à�� èf¨1A�Ø�ÞT¥�Þ~Ú���Ù�Úfß$è'

ß$Û�àH¥và�ÛJäuÙ/0�èfätÛHä i wNy%û + I ãeÛHÞ~á ê Ù9	 Û�¥vØ�ë���¨�¥�ä�¥�¨ ß©à�ÛJÚnãeß=M©U 35476�U�b98
K;:,�0<=:�>D-Bá§¥tàHØ§áYÙ�ÚéÙ�å'¥v¥§¦$ßW¥§¦Tß$èfä�Ø
Ù�Û ä�ãY®'¥�¨çàH¥vÚ���Ù/.�Û�¦$ßT¥�ä�¥�¨ ß©å Ù�Û�¦�¦$èn¥�¨øàHØ§á�Þ$èfß©Ù�Û Ý4Ù�Þ�Ù�å"Þ�Ù�Ý ê ¥âÝHÞTØ§á§Ø§àH¥�¨�ß + ú�¥§¦|ë"Ù�Ún¥�ÛHÞT¦ � �#��� ú#� ã9�HßT¥�¨ Û�¥§¦¥�¨âèf¨�á�ÚfÛ4Ù�¨�ß@ÚéÙ|á§ãeäâÝ�ã"¦�Ù�¨ ßT¥ïà�è'&MÛ�¦TØ§¥ï¦Tãe¨ ß@á§ãeäâÝ4Ù�ÞTØ§¥§¦NÜWá§¥�ÚfÚn¥§¦Eã9�HßT¥�¨ Û�¥§¦E¥�¨æ¨�¥ïá§ãe¨�¦$ènàHØ�Þ�Ù�¨�ß[	�Û�¥NÚn¥ï¦Tèfå"¨4Ù�Ú
àH¥|&�Û�ãeÞT¥§¦�á§¥�¨�á§¥tà�èfÞT¥§á�ßT¥ª¦$ÛHÞïÚéÙK��å"ÛHÞT¥­} + a�� q�Ù'r +
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ú=Ùf��å"ÛHÞT¥ } + a�� q��BrâÝHÞTØ§¦T¥�¨ ßT¥�ÚéÙçà�è'&KØ�ÞT¥�¨�á§¥���� � �J��� ú#�c� ¥�¨ ß$ÞT¥�Ún¥§¦�ëeÙ�Ún¥�ÛHÞT¦¿ã9�HßT¥�¨ Û�¥§¦CÙ§ë'¥§á�ãeÛ	¦�Ù�¨�¦
á§ãeäâÝMã"¦�Ù�¨ ßT¥Cà�è'&MÛ�¦TØ§¥ + ú��ý¥!&K¥�ßæàH¥�ÚéÙ�à�è'&�Û�¦$ènãe¨O¦T¥�ß$Þ�Ùeà�ÛHèfßæÝ4Ù�Þ­ÛH¨�¥´¦TãeÛ�¦J
6¥§¦Tß$èfäuÙ�ß$ènãe¨O¦T®�¦$ßTØ�äuÙ�ß$è1	�Û�¥¿à�Û
àHØ§áYÙ�ÚéÙ�å'¥­¥�¨�ßT¥�äâÝ�¦9-Há§ãeäâÝHÞ$èn¦T¥­¥�¨ ß$ÞT¥7�ª¥�ßg�w, ������� +"�ãeäâä�¥�ãe¨çÚ���Ù´ë�ÛçÝHÞTØ§á§Ø§àH¥�äâä�¥�¨ ß9-*Ún¥�"�¥�ÞT¥�¨�ÿ'ãpë ¦$èfäâÝHÚn¥�ä�¥�¨ ßvà�è'&�Û�¦�Ø�¥§¦$ß©å'Ø�¨�Ø�Þ�Ù�Ún¥�ä�¥�¨ ßâ¦TãeÛ�¦Tß$Þ�Ù�èfß
ÚnãeÞT¦@àH¥ Ú���Ù�¨4Ù�Úf®�¦T¥QàH¥§¦làHãe¨H¨�Ø§¥§¦ + Yl¨u¦$ÛHÝHÝMã"¦�Ù�¨�ß�	 Û�¥ Ún¥R"�¥�ÞT¥�¨�ÿ'ãpëæ¦TèfäâÝHÚn¥�ä�¥�¨ ßNà�è'&MÛ�¦TØQÙ|Ø�ßTØ Ý4Ù�ÞEA;Ù�èfßT¥�ä�¥�¨ ß
¦TãeÛ�¦Tß$Þ�Ù�èfß9-KÚ��ý¥!&M¥�ß©ÞTØ§¦Tènà�Û�¥�Ú@àH¥æÚéÙ�&�Û�ãeÞT¥§¦�á§¥�¨�á§¥u¦$èfäâÝHÚn¥�ä�¥�¨�ßtà�è'&�Û�¦�Ø§¥â¥�ßªàH¥§¦|Ý ê ãeßTãe¨�¦©ätÛHÚfß$è'
6à�è'&MÛ�¦TØ§¦t¥§¦Tß
¦$ÛHÝM¥�Þ$ÝMã"¦TØ�¦$ÛHÞªÚéÙ
��å"ÛHÞT¥¿} + a�� q��Br + ú�� èfäâÝ4Ùeá�ßæàH¥�á§¥§¦tàH¥�Û10 á§ãeäâÝMã"¦�Ù�¨ ßT¥§¦v¦$ÛHÞ � �#��� ú#� ÞT¥§¦$ßT¥�èf¨1A�Ø�Þ$èn¥�ÛHÞæÜþ ,C� ����� ¥�¨JëeÙ�Ún¥�ÛHÞ\Ù���¦TãeÚfÛ�¥ +

ü\Û¢á ê Ù�ÝHèfß$ÞT¥�?1-Eãe¨	ÙçØ�ß�Ù��HÚfèWÛH¨�¥CÞT¥�ÚéÙ�ß$ènãe¨G¥�¨�ß$ÞT¥�Ú���Ù�Úfß$èfß$Û�àH¥±à�ÛÀäuÙ/0�èfätÛHä àH¥�àHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ßC¥�ß
Ún¥�àHØ§áYÙ�ÚéÙ�å'¥J¥�¨ÅßT¥�äâÝ�¦ � �J��� ú�� q�Ø 	�Û4Ù�ß$ènãe¨¡? + ep}"r + þ�èïÚéÙ á§ãeäâÝMã"¦�Ù�¨�ßT¥�à�è'&�Û�¦�Ø§¥´¨)�ý¥§¦$ßâÝ4Ùe¦�¦TãeÛ�¦$ß$Þ�Ù�èfßT¥�Ù�Û
ÝHÞTØYÙ�ÚéÙ��HÚn¥D-KÛHß$èfÚfèn¦�¥�Þªá§¥�ß$ßT¥æÞT¥�ÚéÙ�ß$ènãe¨çèf¨ ß$ÞTã�à�ÛHèfß©ÛH¨�¥â¥�Þ$ÞT¥�ÛHÞ�� i wNy[û ¦TÛHÞ~Ú���Ù�Úfß$èfß$Û�àH¥âà�ÛøäuÙ/0�èfätÛHä¦-�ÞT¥�ÚfènØ§¥�Ü
��� � �J��� ú#�c� Ý4Ù�ÞQÚéÙ½A�ãeÞ$ätÛHÚn¥,�

� i w�y[û;¢ £
 �T¤ �¥�¦�§/¨ �
��� � �J��� ú��c� q;} + e � r

ú�¥§¦�¥�Þ$ÞT¥�ÛHÞT¦5� i wNy[û Ù�èf¨�¦$èBáYÙ�Úná�ÛHÚnØ§¥§¦ ¦Tãe¨�ßEß$Þ�Ùeá§Ø§¥§¦�¦$ÛHÞEÚéÙ-��å"ÛHÞT¥~} + a�� q�áprl¥�¨7A�ãe¨�á�ß$ènãe¨�àH¥\Ú���Ù�¨Hå"Ún¥\{YØ�¨Hèfß ê Ù�Ú�-
ÙYëeÙ�¨�ß|¥�ß©Ù�ÝHÞ(�§¦|¦TãeÛ�¦$ß$Þ�Ùeá�ß$ènãe¨ à�Û©"�¥�ÞT¥�¨�ÿ'ãpë�¦$èfäâÝHÚn¥�ä�¥�¨�ß©à�è'&�Û�¦TØ + ü*ëeÙ�¨�ßW¦TãeÛ�¦$ß$Þ�Ùeá�ß$ènãe¨ª-�Ú��ý¥�Þ$ÞT¥�ÛHÞ©¥�¨±Ù�Úfß$è'
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ß$Û�àH¥|ÝM¥�ÛHß\Ù�ß$ßT¥�èf¨�à�ÞT¥ þ ,«ª ]�¤ Ù�Û10�ÝM¥�ß$èfßT¥§¦ïèf¨�á�Úfèf¨4Ù�èn¦Tãe¨�¦ + ü\ÝHÞ(�§¦ï¦TãeÛ�¦Tß$Þ�Ùeá�ß$ènãe¨ª-HÚ��ý¥�Þ$ÞT¥�ÛHÞïÞT¥§¦$ßT¥|èf¨1A�Ø�Þ$èn¥�ÛHÞT¥ªÜþ , þ B ]�¤ ¦$ÛHÞQßTãeÛHßïÚ�� èf¨ ßT¥�Þ$ë"Ù�ÚfÚn¥­Ù�¨Hå"ÛHÚéÙ�èfÞT¥ +"�ãeäâä�¥ªãe¨CÚ���Ùæë�ÛCÙ�Û�á ê Ù�ÝHèfß$ÞT¥ $ -�ÛH¨�¥©¥�Þ$ÞT¥�ÛHÞW¦$ÛHÞïÚ���Ù�Úfß$èfß$Û�àH¥tà�ÛCäuÙ/0�èfätÛHä i wNy%û ¦�¥|ÞTØ�Ý�¥�ÞTá�ÛHßT¥ª¦TÛHÞ
ÚéÙ´àHØ�ßT¥�Þ$äâèf¨4Ù�ß$ènãe¨OàH¥æÚéÙ¿ÝHÞTã�A�ãe¨�àH¥�ÛHÞ­à�ÛøäuÙ/0�èfä­ÛHä¬j wNy%û Ù§ë'¥§áâÛH¨ÛA;Ùeá�ßT¥�ÛHÞªàH¥æÚ��ýãeÞTà�ÞT¥�àH¥�� þ�þ~­ , £ ¤f® !
Ý4Ù�Þ\ÿ�èfÚnãeä+��ß$ÞT¥ + þ�è=Ún¥K"�¥�ÞT¥�¨�ÿ'ãYë±¦$èfäâÝHÚn¥�ä�¥�¨ ß|à�è'&�Û�¦�Øª¨)�ý¥§¦$ß~Ý4Ùe¦\¦TãeÛ�¦Tß$Þ�Ù�èfß9-4ÚéÙ�ÝHÞTã�A�ãe¨�àH¥�ÛHÞ|à�Û�äuÙ/0�èfätÛHä
ÝM¥�ÛHß�¯�ß$ÞT¥ ¦$ÛHÞT¥§¦$ß$èfä�Ø§¥ïàH¥5ª þ~­ , £ ¤f® ! ÜgA�Ù�è��HÚn¥�èf¨�á�Úfèf¨4Ù�èn¦Tãe¨ + "��ý¥§¦$ß-ÝHÞT¥§¦(	 Û�¥�ß$ÞTãeèn¦kA�ãeèn¦l¦$ÛHÝMØ�Þ$èn¥�ÛHÞlÜ~Ú��ýã9�1.$¥§á�ß$è£AàH¥tÞTØ§¦TãeÚfÛHß$ènãe¨�àHØ!��¨Hè2à�Ù�¨�¦\Ún¥ªáYÙeà�ÞT¥­à�ÛJÝHÞTã�.$¥�ßgY��©þ > q � j w�y[ûB° � ��­ , £ ¤ ® ! r + ü\ÝHÞ(�§¦~¦TãeÛ�¦$ß$Þ�Ùeá�ß$ènãe¨±à�Û
"�¥�ÞT¥�¨�ÿ'ãpë¿¦$èfäâÝHÚn¥�ä�¥�¨�ß\à�è'&MÛ�¦TØD-�Ú��ý¥�Þ$ÞT¥�ÛHÞ�ÞTØ§¦Tènà�Û�¥�ÚfÚn¥|èf¨�à�ÛHèfßT¥|Ý4Ù�Þ�ÚéÙt&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥©¦TèfäâÝHÚn¥�ä�¥�¨ ßQà�è'&MÛ�¦TØ§¥|¥�ß
Ún¥§¦\Ý ê ãeßTãe¨�¦QätÛHÚfß$è'
6à�è'&MÛ�¦TØ§¦W¦$ÛHÞïÚéÙæÝHÞTã�A�ãe¨�àH¥�ÛHÞ\à�Û�äuÙ/0�èfätÛHä ÞT¥§¦TßT¥|èf¨1A�Ø�Þ$èn¥�ÛHÞT¥tÜ¦� þ~­ , £ ¤f® ! +
kml1n�l1o�l²± r i*h s �`³2i�}c��u2v�t�k[³2�`´li��4h���}Y�'�wv=� �E³µ�/h�� ��xY�

ú=Ù à�ÛHÞTØ§¥±à�Û	¦Tèfå"¨4Ù�Ú~àH¥J&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥ à�èfÞT¥§á�ßT¥JÝM¥�Þ$ä�¥�ß´à�� èf¨1A�Ø�ÞT¥�Þ¿Ú���Ù�Úfß$èfß$Û�àH¥ à�Û	äuÙ/0�èfätÛHä àH¥±àHØ!

ë'¥�ÚnãeÝHÝM¥�ä�¥�¨ ßuàH¥�ÚéÙ�å'¥�Þ���¥øq�¦T¥§á�ß$ènãe¨¶? + e + e +%$ r + ú�� èf¨�à�ènáYÙ�ßT¥�ÛHÞuàH¥¿á§¥�ß$ßT¥Cà�ÛHÞTØ§¥´¥§¦$ßæàHØ!��¨Hè�Ý4Ù�ÞæÚn¥�Þ�Ù�ÝHÝ�ãeÞ$ß
¥�¨�ß$ÞT¥JÚn¥J¨�ãeä��HÞT¥�ßTãeß�Ù�ÚWàH¥CÝ ê ãeßTã�
6Ø�Ún¥§á�ß$ÞTãe¨�¦CàH¥�&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥J¥�ß�Ú���Ù�äâÝHÚfèfß$Û�àH¥�à�ÛG¦$Ý�¥§á�ß$ÞT¥�¥�¨ÀßT¥�äâÝ�¦��� � X · � ú ¢ ¸ ·aW6·¸ Z �J\ + I ãeÛHÞ\á ê Ù9	 Û�¥­Ø�ë���¨�¥�ä�¥�¨ ßWà�ÛJÚnãeßnM©U 354�6�U�b�8
K;:,�0<=:�>D- � � X · � ú ¥§¦$ßQã9�HßT¥�¨ Û±¥�¨�èf¨�á�ÚfÛ4Ù�¨ ß~ãeÛ
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¨�ãe¨�ÚéÙ�á§ãeäâÝ�ã"¦�Ù�¨�ßT¥ªà�è'&MÛ�¦TØ§¥ + s Ù�¨�¦ïÚn¥§¦QàH¥�Û10�áYÙe¦9-�Ú���Ù/.�Û�¦$ßT¥�ä�¥�¨ ßWå Ù�Û�¦T¦$èn¥�¨JàHØ§á�Þ$èfßWà�Ù�¨�¦ïÚn¥§¦QÝ4Ù�Þ�Ù�å"Þ�Ù�Ý ê ¥§¦
ÝHÞTØ§á§Ø§àH¥�¨�ßT¦\ÝM¥�Þ$ä�¥�ß\à��ý¥§¦$ß$èfä�¥�Þ 	 wNy%û +

ú�¥§¦�ë"Ù�Ún¥�ÛHÞT¦ � � X · � ú ã9�HßT¥�¨ Û�¥§¦´¥�¨¢èf¨�á�ÚfÛ4Ù�¨�ß¿ãeÛ	¨�ãe¨¢ÚéÙ á§ãeäâÝ�ã"¦�Ù�¨�ßT¥Jà�è'&MÛ�¦TØ§¥J¦�ãe¨ ßuß$Þ�Ùeá§Ø§¥§¦¿¦$ÛHÞ�ÚéÙ
��å"ÛHÞT¥�} + a ?¢q�Ù'rv¥�¨ A�ãe¨�á�ß$ènãe¨¢àH¥´Ú���Ù�¨Hå"Ún¥�{YØ�¨Hèfß ê Ù�Ú + ú=Ù á§ãeäâÝMã"¦�Ù�¨ ßT¥�à�è'&�Û�¦�Ø§¥´ßT¥�¨�àÀÜøà�èfäâèf¨ Û�¥�Þ � � X · � ú
¥�¨0
6àH¥§«YÜuàH¥;: þ'� -H¥�ß\ÜæÚ���Ù�ÛHå"ä�¥�¨ ßT¥�Þ©Ù�Û0
6àH¥�ÚéÜ +ú=Ù���å"ÛHÞT¥â} + a ?±q��BrïÝHÞTØ§¦T¥�¨�ßT¥vÚn¥§¦~Ø§áYÙ�Þ$ßT¦-��� � � X · � ú=� ¥�¨ ß$ÞT¥vÚn¥§¦WëeÙ�Ún¥�ÛHÞT¦|ã9�HßT¥�¨ Û�¥§¦ªÙYë'¥§áæãeÛ±¦�Ù�¨�¦~à�è'&MÛ0

¦TØ§¦ + Yl¨�ëeÙ�Ún¥�ÛHÞ©Ù���¦TãeÚfÛ�¥D-BÚn¥§¦\Ø§áYÙ�Þ$ßT¦|¦Tãe¨ ß~á§ãeäâÝHÞ$èn¦|¥�¨ ß$ÞT¥ þ ¥�ß;� ����� + Yl¨ ¦$ÛHÝHÝ�ã"¦�Ù�¨ ß~ÛH¨�¥t¦TãeÛ�¦$ß$Þ�Ùeá�ß$ènãe¨
Ý4Ù�ÞEA;Ù�èfßT¥ªà�Û�"�¥�ÞT¥�¨�ÿ'ãYë�¦TèfäâÝHÚn¥�ä�¥�¨ ßWà�è'&MÛ�¦TØD-�Ú��ý¥!&K¥�ßïÞTØ§¦$ènà�Û�¥�Ú=àH¥|ÚéÙ­&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥­¦$èfäâÝHÚn¥�ä�¥�¨ ß~à�è'&�Û�¦�Ø§¥©¥�ß
àH¥§¦ Ý ê ãeßTãe¨�¦ ä­ÛHÚfß$è'
6à�è'&�Û�¦TØ§¦\¥§¦$ß�¦TÛHÝ�¥�Þ$ÝMã"¦TØ~¦$ÛHÞ ÚéÙ-��å"ÛHÞT¥t} + a ?´q��Br + ú�� èfäâÝ4Ùeá�ßQàH¥|á§¥§¦ àH¥�Û10¿á§ãeäâÝMã"¦�Ù�¨ ßT¥§¦
¦$ÛHÞ � � X/· � ú ÞT¥§¦$ßT¥|èf¨1A�Ø�Þ$èn¥�ÛHÞWÜ þ ,C� ����� ¥�¨�ë"Ù�Ún¥�ÛHÞ\Ù���¦TãeÚfÛ�¥ª¦$ÛHÞïßTãeÛHß\Ú�� èf¨ ßT¥�Þ$ë"Ù�ÚfÚn¥­Ù�¨Hå"ÛHÚéÙ�èfÞT¥ +

ü\Û¢á ê Ù�ÝHèfß$ÞT¥�?1-Eãe¨	ÙçØ�ß�Ù��HÚfèWÛH¨�¥CÞT¥�ÚéÙ�ß$ènãe¨G¥�¨�ß$ÞT¥�Ú���Ù�Úfß$èfß$Û�àH¥±à�ÛÀäuÙ/0�èfätÛHä àH¥�àHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ßC¥�ß
Ú�� èf¨�à�ènáYÙ�ßT¥�ÛHÞ � � X · � ú àH¥~ÚéÙvà�ÛHÞTØ§¥|à�Û´¦Tèfå"¨4Ù�ÚMàH¥W&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥©à�èfÞT¥§á�ßT¥âq�Ø 	�Û4Ù�ß$ènãe¨E? + e/É'r + þ�è�ÚéÙvá§ãeäâÝMã"¦�Ù�¨ ßT¥
à�è'&MÛ�¦TØ§¥�¨)�ý¥§¦$ßtÝ4Ùe¦v¦TãeÛ�¦$ß$Þ�Ù�èfßT¥¿Ù�Û ÝHÞTØYÙ�ÚéÙ��HÚn¥D-2ÛHß$èfÚfèn¦T¥�Þæá§¥�ß$ßT¥�ÞT¥�ÚéÙ�ß$ènãe¨Äèf¨ ß$ÞTã�à�ÛHèfßvÛH¨�¥�¥�Þ$ÞT¥�ÛHÞK� i w�y[û ¦TÛHÞ
Ú���Ù�Úfß$èfß$Û�àH¥­à�Û�äuÙ/0�èfä­ÛHä¦-�ÞT¥�ÚfènØ§¥tÜ���� � � X · � ú=� Ý4Ù�ÞïÚéÙHA�ãeÞ$ä­ÛHÚn¥7�

� i wNy%û;¢ËÊ # �T� � � X ·
� ú �

� � X/· � ú q;} + e N r
ÙYë'¥§á Ê # ¢ �w,3: ]�¤ +

ú�¥§¦N¥�Þ$ÞT¥�ÛHÞT¦5� i wNy%û Ù�èf¨�¦$èMáYÙ�Úná�ÛHÚnØ§¥§¦ ¦Tãe¨ ß�ß$Þ�Ùeá§Ø§¥§¦ ¦$ÛHÞEÚéÙ-��å"ÛHÞT¥|} + a ?¿q�áprE¥�¨7A�ãe¨�á�ß$ènãe¨´àH¥\Ú���Ù�¨Hå"Ún¥\{YØ�¨Hè'

ß ê Ù�Ú�-HÙ§ë"Ù�¨ ßQ¥�ßïÙ�ÝHÞ(�§¦ï¦TãeÛ�¦$ß$Þ�Ùeá�ß$ènãe¨Cà�ÛE"�¥�ÞT¥�¨�ÿ'ãYë¿¦$èfäâÝHÚn¥�ä�¥�¨ ßQà�è'&MÛ�¦TØ + ü*ëeÙ�¨�ß�¦TãeÛ�¦Tß$Þ�Ùeá�ß$ènãe¨ª-�Ú��ý¥�Þ$ÞT¥�ÛHÞ ¦TÛHÞÚ���Ù�Úfß$èfß$Û�àH¥âà�Û äuÙ/0�èfätÛHä àH¥vàHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ßtàH¥vÚéÙ�å'¥�Þ��M¥vÝ�¥�ÛHß©Ù�ß$ßT¥�èf¨�à�ÞT¥�� ]�¤ -Má§ãeÞ$ÞT¥§¦$Ý�ãe¨�à�Ù�¨�ßtÜ�ÛH¨�¥
¥�Þ$ÞT¥�ÛHÞ ¦$ÛHÞ@ÚéÙªÝHÞTã�A�ãe¨�àH¥�ÛHÞ�à�ÛuäuÙ/0�èfätÛHäÑàH¥ïÚ��ýãeÞTà�ÞT¥WàH¥½� þ�þ~­ , £ ¤f® ! + þ�è4Ún¥�"�¥�ÞT¥�¨�ÿ'ãYë�¦$èfäâÝHÚn¥�ä�¥�¨ ß à�è'&�Û�¦�Ø
¥§¦$ß�Ý4Ù�ÞEA;Ù�èfßT¥�ä�¥�¨ ßï¦TãeÛ�¦$ß$Þ�Ù�èfß9-�Ú��ý¥�Þ$ÞT¥�ÛHÞ ÞTØ§¦$ènà�Û�¥�ÚfÚn¥\èf¨�à�ÛHèfßT¥~Ý4Ù�ÞNÚéÙ©&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥|¦$èfäâÝHÚn¥�ä�¥�¨�ßïà�è'&�Û�¦TØ§¥~¥�ßEÚn¥§¦
Ý ê ãeßTãe¨�¦\ätÛHÚfß$è'
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fluorescence directe

ckov réfléchi

signal total

pic de diffusion

au sol

difficile à distinguer 

du reste du signal

faible amplitude du 

pid de diffusion 

dans le aérosols;

le signal est 

simplement déformé

pic de faible 

amplitude 

comparée aux 

fluctuations

pic 

"Cerenkov multi-

diffusé réfléchi au sol"

faible amplitude du 

pid de diffusion 

dans le aérosols;

le signal est 

simplement déformé

le signal est 

déformé par la 

couche d'aérosols,

mais pas de pic

¹�º�»T¼ } + a }K½ � Â ~ �³e ¿ O ~ hÞf'e=c � À } ¿F��À�À h ¿�À Ç�� c Ç�~ � À h { Â À } �a¡ { h � � À[Å � h.O ¿   { �a� À h � � � c À h } À f�¡ { � � ~ c ~ �³c � � e �*{ � À�¿ e ��Ò�{ O³h��Â OCcPO Ò OC�%O ¿ � ©�Ó ¼ �
�0Ô À c � À } ¿F��À Ç�~ � À h�f À c �   ~ ¿ ~ÖÕ � � À } ¿F� ~ h�c À c ¿ ~ Ò.¿�À h9e V;� {[�P¿ O � f/eHc � À } ¿F��ÀRÀ h ¿�À Ç�� cLf À c �   ~ ¿ ~ h�cLcFe �� { � À h ¿ O³�³� ÀRÀ h�cPO Ç e/� { h ¿�× ¹6¹ � ~ OCcJ� {;� � �D~ h�c À f/e7f � ¿�À } ¿�À e � ��Ô À c Ò�{%�F��À cJf�¡ Àd�F��À e �J��À � � � c À h ¿�À h ¿ � { f.O³c � Àd� cPO ~ h8f'e�cPO � h { �{ e ¿ ~ e � f À � { Ç�~ � À h�h À f'e Àw{ e'| b e } ¿ e {C¿ O ~ h�ckc ¿*{(¿ O³c ¿ O � e À c �7Ô À c ¿�À Ç�� c }E~ �F��À c �D~ h�f { h ¿­{ e/| O Ç�� { } ¿ c�f À � {ì�!Àd��Ò�À cFe � � {}E~ e }   À f�¡ { � � ~ c ~ �³c � { � ¿ �!¥�Ó ¼ � À#¿ V � { cFe � � { } À f À � {ÞzwÀþ�F��À c ~ h ¿ cFe � Àd� �D~ c � c { e'|xc � À } ¿F��À c �ØÔ À cJc � À } ¿F��À c Ç�~ � À h�cwf À c}E~!Ç��D~ c { h ¿�À c � b e ~ ��À c } À h } À f.O ��À } ¿�À � À�¿ � UmÀd��À h�È ~ Â � � b � }  �O { e½c ~ �3� � e/h À c À e�� À O³h ¿�Àd�*{ } ¿ O ~ h � c ~ h ¿ cFe � Àd� �D~ c � c { eGcPO � h { �¿ ~ ¿*{ �5��� À c b e } ¿ e {C¿ O ~ h/c«c ¿*{C¿ O³c ¿ O � e À cªh
¡ � ¿*{ h ¿ � { c ��À � � � c À h ¿ � À cÖf { h�c } À cÁf À e/| } { c
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fluorescence directe

ckov réfléchi

signal total

pic Cerenkov 

réfléchi au sol

clairement visible

pic Cerenkov 

réfléchi au sol

clairement visible

pic Cerenkov 

réfléchi au sol

clairement visible

pic Cerenkov 

réfléchi au sol

clairement visible

le signal est 

déformé par la 

diffusion dans 

la couche 

d'aérosols

le signal est 

déformé par la 

diffusion dans 

la couche 

d'aérosols

pic Cerenkov 

réfléchi au sol

clairement visible

pic Cerenkov 

réfléchi au sol

clairement visible

amplitude du pic 

au sol faible devant 

les fluctuations

amplitude du pic 

au sol faible devant 

les fluctuations

¹�º�»T¼ } + a�� ½ � Â ~ �³e ¿ O ~ h½f/eGc � À } ¿F��ÀTÀ h ¿�À Ç�� c Ç�~ � À hGf'e½cPO � h { � À h�� ~ h } ¿ O ~ hHf À �a¡ { h � � À5Å � h.O ¿   { �!f À �a¡ �dÂ=Ù h À Ç À h ¿ � À h� � � c À h } À f�¡ { � � ~ c ~ �³c � � e �*{ � À#¿ Ç {[� O ¿ O Ç À � Â O³cPO Ò O³�%O ¿ � ¥ � Ó ¼ �
�CÔ À c � À } ¿F��À Ç�~ � À h@f À c �   ~ ¿ ~CÕ � � À } ¿F� ~ h/c À c ¿ ~ Òc¿�À h9e VÖ� {[�P¿ O � f'ec � À } ¿F��ÀµÀ h ¿�À Ç�� cüf À c �   ~ ¿ ~ h/cücFe � � { � À h ¿ O³�³� ÀµÀ h\cPO Ç e�� { h ¿~× ¹6¹ � ~ O³cª� {L� � �D~ h�c À f'e\f � ¿�À } ¿�À e � �.Ô À c ¿�À Ç�� c }E~ �F��À c �D~ h�f { h ¿{ e'|�O Ç�� { } ¿ cyf À � {­�ÖÀd��Ò�À cFe � � { }E~ e }   À f�¡ { � � ~ c ~ �Cc � { � ¿ �9¥�Ó ¼ � À�¿ V � { cFe � � { } À f À � {Lz7Àd�F��À c ~ h ¿ cFe � Àd� �D~ c � c { e'|Jc � À } ¿F��À c �Ô À cwc � À } ¿F��À c Ç�~ � À h/cwf À c }E~!Ç��D~ c { h ¿�À c � b e ~ ��À c } À h } À f.O ��À } ¿�À � À#¿ � UmÀd��À h�È ~ Â � � b � }  �O { e�c ~ �3� � e�h À c À e�� À O³h ¿�Àd�*{ } ¿ O ~ h �c ~ h ¿ cFe � Àd� �D~ c � c { e;cPO � h { � ¿ ~ ¿*{ �5��� À c b e } ¿ e {C¿ O ~ h�cªc ¿*{C¿ O³c ¿ O � e À cªh
¡ � ¿*{ h ¿ � { c ��À � � � c À h ¿ � À cÖf { h�c } À cÁf À e/| } { c
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fluorescence directe

ckov réfléchi

signal total

"pic" de 

diffusion de 

faible amplitude; 

déforme 

simplement le 

signal

pic diffusion 

au sol de 

faible 

amplitude

pic de diffusion 

sur le nuage  

visible

pic diffusion au 

sol difficile à 

distinguer pic 

de diffusion sur 

le nuage

pic diffusion au sol 

clairement visible,

précédé d'une 

déformation du 

signal

"pic" de 

diffusion de 

faible amplitude; 

déforme 

simplement le 

signal

pic de diffusion 

sur le nuage  

visible

signal 

fortement 

déformé par 

le nuage
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> ¨ Ø�ß$Û�à�èn¥�Ü´ÝHÞTØ§¦�¥�¨ ßtÚ��ý¥!&K¥�ßtà�Û àHØ�ßT¥§á�ßT¥�ÛHÞv¥�ßtàH¥�ÚéÙ�¦TØ�Ún¥§á�ß$ènãe¨ àH¥§¦ªÝHè£0H¥�Ún¦tàHØ§á�Þ$èfßT¥�¥�¨ ¦T¥§á�ß$ènãe¨Ä} + � + e¦$ÛHÞïÚ���Ù�äâÝHÚfèfß$Û�àH¥tàH¥~á§¥§¦ ÝHèná§¦\àH¥Wä­ÛHÚfß$è'
6à�è'&�Û�¦Tènãe¨ + ü?� @5�ß��0�Ø§¥D-�¨�¥|á§ãe¨�¦$ènàHØ�ÞT¥�Þ�	 Û�¥~Ún¥§¦ Ý ê ãeßTã�
6Ø�Ún¥§á�ß$ÞTãe¨�¦
¦$èfß$Û�Ø§¦|à�Ù�¨�¦|Ún¥­ÝHè£0�¥�Ú2ÞT¥�ÝMØ�Þ�Ù�¨ ß|ÚéÙ�Ý�ã"¦$èfß$ènãe¨ àH¥­ÚéÙuå'¥�Þ��M¥và�Ù�¨�¦WÚn¥vá ê Ù�äâÝçàH¥­ë�Û�¥tÝM¥�Þ$ä�¥�ß©à��ýØ�ß$Û�à�èn¥�Þ~Ú�� èf¨0

ß$Þ$ènáYÙ�ß$ènãe¨±¦$Ý4Ù�ß$èéÙ�Ún¥ª¥�ßQßT¥�äâÝMãeÞT¥�ÚfÚn¥ªàH¥§¦ïÝ ê ãeßTãe¨�¦\ätÛHÚfß$è'
6à�è'&MÛ�¦TØ§¦~ÙYë'¥§á©Ún¥ª¦$èfå"¨4Ù�Ú�àH¥��4Ùe¦T¥ +

I ãeÛHÞvá ê Ùeá�ÛH¨¾àH¥§¦­Ø�ë���¨�¥�ä�¥�¨ ßT¦vÝHÞTØ§¦T¥�¨�ßTØ§¦­¥�¨ ¦�¥§á�ß$ènãe¨à? +%$ -KÚéÙ´ÞTØ�ÝMãe¨�¦T¥�à�ÛÄàHØ�ßT¥§á�ßT¥�ÛHÞ­¥§¦$ß­¦$èfätÛHÚnØ§¥¿Ü
á§¥�¨�ßWÞT¥�ÝHÞ$èn¦T¥§¦\Ý�ãeÛHÞ\ÛH¨�¥tá§ãe¨0��å"ÛHÞ�Ù�ß$ènãe¨ à�ÛJßTØ�Ún¥§¦Tá§ãeÝM¥ªàH¥ªß
®�ÝM¥ÞY��©þ > q�à�èéÙ�ä+��ß$ÞT¥­à��ý¥�¨ ß$ÞTØ§¥vàH¥ªÚéÙæÝHÛHÝHèfÚfÚn¥�w,C� ¤ r + ú�¥§¦ ¦$ÝM¥§á�ß$ÞT¥§¦�¥�¨�ßT¥�äâÝ�¦ ä�ãp®'¥�¨�¦ïàH¥§¦NÝ ê ãeßTã�
6Ø�Ún¥§á�ß$ÞTãe¨�¦ï¦�ãe¨ ß ÝHÞTØ§¦T¥�¨ ßTØ§¦ï¦TÛHÞNÚn¥§¦[��å"ÛHÞT¥§¦\} + a }�-�} + a�� -} + a�N ¥�ß\} +%$ É + ú=¥§¦��4Ù�Þ$ÞT¥§¦�à��ý¥�Þ$ÞT¥�ÛHÞïÞT¥�ÝHÞTØ§¦�¥�¨ ßT¥�¨ ß\Ú��ý¥!&M¥�ß àH¥§¦N&�Û�á�ß$Û4Ù�ß$ènãe¨�¦Q¦$ß�Ù�ß$èn¦$ß$è1	�Û�¥§¦ à�Û�¥§¦ Ü­ÚéÙtÞTØ�Ý�ãe¨�¦�¥
à�ÛJàHØ�ßT¥§á�ßT¥�ÛHÞ + ú�¥§¦Q¦$ÝM¥§á�ß$ÞT¥§¦ïä�ãY®'¥�¨�¦Wà�Û�¦$èfå"¨4Ù�Ú=àH¥ �4Ùe¦T¥©¦�ãe¨ ß\¦$ÛHÝM¥�Þ$ÝMã"¦TØ§¦9-�Ún¥§¦ &�Û�á�ß$Û4Ù�ß$ènãe¨�¦\¦Tß�Ù�ß$èn¦$ß$è1	 Û�¥§¦
¨)�ýØ�ß�Ù�¨�ßWà�Ù�¨�¦\á§¥©áYÙe¦QÝ4Ùe¦QÞT¥�ÝHÞTØ§¦T¥�¨�ßTØ§¥§¦ +

> ¨�ÝM¥�ÛHßïá§ãe¨�¦$ß�Ù�ßT¥�Þ5	 Û�¥~Ún¥WÝHèná~àH¥|à�è'&MÛ�¦$ènãe¨Cá§ãeÞ$ÞT¥§¦$ÝMãe¨�à�Ù�¨ ß\ÜtÚ�� èfäâÝ4Ùeá�ßQàH¥WÚéÙtå'¥�Þ��M¥~¦TÛHÞ�Ún¥§¦ïÙeØ�ÞTã"¦TãeÚn¦
ãeÛ¾Ún¥§¦t¨�Û4Ù�å'¥§¦v¥§¦Tß­àH¥+�M¥YÙ�Û�á§ãeÛHÝ ÝHÚfÛ�¦GA;Ù�è��HÚn¥�Ù�äâÝHÚfèfß$Û�àH¥á	 Û�¥�á§¥�ÚfÛHèNã9��¦T¥�Þ$ë'Ø�¥�¨¾¦T¥§á�ß$ènãe¨y? +%$ ÚnãeÞT¦C	 Û�¥uÚn¥
¦$èfå"¨4Ù�Ú�ÚfÛHäâèf¨�¥�Û10âØ�ß�Ù�èfß-èf¨ ßTØ�å"ÞTØQà�Ù�¨�¦2ßTãeÛHßlÚn¥�á ê Ù�äâÝuàH¥�ë�Û�¥ + ú��ýØ�ë���¨�¥�ä�¥�¨�ßN¦$èfä­ÛHÚnØïÜ�â ¢ B þ'� ¥�¨æÝHÞTØ§¦T¥�¨�á§¥
à���ÙeØ�ÞTã"¦TãeÚn¦WàH¥|ß6®�Ý�¥|Þ$ÛHÞ�Ù�Ú�q �­]�¤ ë�èn¦ + r�¥�¨�¥§¦TßïÛH¨�¥|èfÚfÚfÛ�¦$ß$Þ�Ù�ß$ènãe¨¾qD��å"ÛHÞT¥­} + a }Cq,å Ù�Û�á ê ¥pr$r + þ�ÛHèfßT¥tÜvÚéÙæ¦�Ø�Ún¥§á!

ß$ènãe¨JàH¥§¦\ÝHè£0�¥�Ún¦'-�Ún¥©Þ�Ù�ÝHÝ�ãeÞ$ßW¥�¨ ß$ÞT¥ªÚ���Ù�äâÝHÚfèfß$Û�àH¥­à�Û�ÝHènáªàH¥©à�è'&MÛ�¦$ènãe¨J¥�ßQÚn¥|äuÙ/0�èfätÛHäÕàH¥©ÚéÙv&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥
à�èfÞT¥§á�ßT¥­¥§¦$ßQà�èfäâèf¨ Û�Ø­à�� ÛH¨�A�Ùeá�ßT¥�ÛHÞ~�æ¥�¨ ë�èfÞTãe¨ +

ú���Ù�äâÝHÚfèfß$Û�àH¥|à�Û�ÝHènáWàH¥Wà�è'&MÛ�¦$ènãe¨´¦$ÛHÞEÚn¥§¦ ÙeØ�ÞTã"¦TãeÚn¦ ¥�ßEÚn¥§¦N¨ Û4Ù�å'¥§¦ï¥§¦$ßNå'Ø�¨�Ø�Þ�Ù�Ún¥�ä�¥�¨ ß�A;Ù�è��HÚn¥Wá§ãeäâÝ4Ù�ÞTØ§¥
Ù�Û10±&�Û�á�ß$Û4Ù�ß$ènãe¨�¦­¦Tß�Ù�ß$èn¦$ß$è1	 Û�¥§¦tà�Ûç¦$èfå"¨4Ù�Ú + I ãeÛHÞªÛH¨ Ù�¨Hå"Ún¥â{YØ�¨Hèfß ê Ù�Úãâ ¢ B þ'� ¥�ß©ÛH¨ç¨ Û4Ù�å'¥uà��ý¥60�ßT¥�¨�¦$ènãe¨
ë'¥�Þ$ß$ènáYÙ�Ún¥¦� ]�¤ ¦Tèfß$Û�Ø�Ü � ]�¤ à���Ù�Úfß$èfß$Û�àH¥u¦TãeÛ�¦|Ún¥æäuÙ/0�èfä­ÛHä àH¥æàHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ß­àH¥æÚéÙ¿å'¥�Þ��M¥D-Mãe¨ø¨�¥æÚn¥
ë'ãeèfßæÙ�ÝHÝ4Ù�Þ�Ù.änß$ÞT¥�	�Û�¥âÝMãeÛHÞtàH¥§¦ªÝHÞTã�A�ãe¨�àH¥�ÛHÞT¦­ãeÝHß$è1	�Û�¥§¦t¦TÛHÝ�Ø�Þ$èn¥�ÛHÞT¥§¦­ãeÛ¾Ø�å Ù�Ún¥§¦­Ü�:ÄqD��å"ÛHÞT¥¿} +%$ É'r + I ãeÛHÞÛH¨ç¨�Û4Ù�å'¥uàH¥æÝHÞTã�A�ãe¨�àH¥�ÛHÞtãeÝHß$è1	�Û�¥�Ø�å Ù�Ún¥uÜ¦�1-Kà��ý¥60�ßT¥�¨�¦$ènãe¨çë'¥�Þ$ß$ènáYÙ�Ún¥ � ]�¤ ¥�ßª¦$èfß$Û�Ø�ÜÛ� ]�¤ à���Ù�Úfß$èfß$Û�àH¥
¦TãeÛ�¦�Ún¥WäuÙ/0�èfä­ÛHä àH¥WàHØ�ë'¥�ÚnãeÝHÝM¥�ä�¥�¨ ß9-Hãe¨¿ë'ãeèfßQÙ�ÝHÝ4Ù�Þ�Ù.änß$ÞT¥~ÛH¨¿ÝHènáWÝMãeÛHÞ�àH¥§¦ïÙ�¨Hå"Ún¥§¦�{YØ�¨Hèfß ê Ù�Û10¿á§ãeäâÝHÞ$èn¦
¥�¨�ß$ÞT¥,� þ � ¥�ß=: þ � + ��¯�ä�¥âà�Ù�¨�¦ªá§¥§¦©á§ãe¨�à�èfß$ènãe¨�¦ªÝ4Ù�Þ$ß$èná�ÛHÚfè1��ÞT¥§¦9-=Ú���Ù�äâÝHÚfèfß$Û�àH¥âä�ãY®'¥�¨H¨�¥�à�ÛøÝHènáæÞT¥§¦$ßT¥æÝM¥�Û
¦$èfå"¨Hè'�4áYÙ�ß$èfë'¥­á§ãeäâÝ4Ù�ÞTØ§¥­Ù�Û10¿&�Û�á�ß$Û4Ù�ß$ènãe¨�¦W¦Tß�Ù�ß$èn¦$ß$è1	 Û�¥§¦\à�ÛJ¦$èfå"¨4Ù�Ú +> ¨C¨�ãeßT¥�Þ�ÙK	 Û)�ý¥�¨CÝHÞTØ§¦T¥�¨�á§¥tàH¥~á§ãeÛ�á ê ¥§¦\à���ÙeØ�ÞTã"¦TãeÚn¦WàH¥ ê Ù�ÛHßT¥©ë�èn¦Tè��HèfÚfèfßTØ�qF�D� ]�¤ r6-HÚn¥|ÝHèná©àH¥©à�è'&�Û�¦Tènãe¨
á§ãeÞ$ÞT¥§¦$ÝMãe¨�à�Ù�¨ ß|ÜvÚ�� èfäâÝ4Ùeá�ßWàH¥|ÚéÙvå'¥�Þ��M¥tÙ�Û�¦TãeÚ�¥§¦$ßQá�ÚéÙ�èfÞT¥�ä�¥�¨�ß\ë�èn¦$è��HÚn¥|ÝMãeÛHÞQàH¥§¦\Ù�¨Hå"Ún¥§¦Q{YØ�¨Hèfß ê Ù�Û10Cèf¨1A�Ø!

Þ$èn¥�ÛHÞT¦~Ü�B þ'� +

ú=Ù­àHØ6A�ãeÞ$äuÙ�ß$ènãe¨Cà�ÛC¦$èfå"¨4Ù�ÚM¥�¨�ÝHÞTØ§¦T¥�¨�á§¥|àH¥W¨ Û4Ù�å'¥§¦ ãeÛCà���ÙeØ�ÞTã"¦TãeÚn¦ àHØ�Ý�¥�¨�à¿àH¥~ÚéÙªß$Þ�Ù/.$¥§á�ßTãeèfÞT¥
àH¥@ÚéÙQå'¥�Þ���¥�¥�ß*àH¥§¦2áYÙ�Þ�Ùeá�ßTØ�Þ$èn¦$ß$è1	�Û�¥§¦2àH¥§¦2á§ãeÛ�á ê ¥§¦-àH¥EÝ4Ù�Þ$ß$èná�ÛHÚn¥§¦2¥�¨æ¦$Û�¦$ÝM¥�¨�¦$ènãe¨ + ú���Ù�ÝHÝ4Ù�Þ$èfß$ènãe¨à�� ÛH¨	ÝHèná�àH¥�à�è'&MÛ�¦$ènãe¨õá§ãeÞ$ÞT¥§¦$ÝMãe¨�à�Ù�¨ ß�ÜøÚ�� èfäâÝ4Ùeá�ßCàH¥�ÚéÙçáYÙe¦TáYÙeàH¥±¦$ÛHÞ¿Ún¥§¦u¨�Û4Ù�å'¥§¦¿ãeÛGÚn¥§¦
ÙeØ�ÞTã"¦TãeÚn¦­¨)�ý¥§¦$ßtÝ4Ùe¦v¦$®�¦$ßTØ�äuÙ�ß$è1	 Û�¥ + ü\Û�¦�¦$è�-KèfÚ�Ý4Ù�Þ�Ù.änßtÝM¥�Û ÝHÞTã9�4Ù��HÚn¥á	 Û�¥uÚéÙ�¦T¥�ÛHÚn¥�¦$ß$Þ$Û�á�ß$ÛHÞT¥
à�Ûø¦$èfå"¨4Ù�ÚlÝHÛHèn¦T¦T¥½A�ãeÛHÞ$¨HèfÞtÙe¦T¦T¥�{âà�� èf¨1A�ãeÞ$äuÙ�ß$ènãe¨�¦tÝ�ãeÛHÞ|ä�¥�ß$ß$ÞT¥â¥�¨çØ�ë�ènàH¥�¨�á§¥â¥�ß©áYÙ�Þ�Ùeá�ßTØ�Þ$èn¦T¥�Þ
Ún¥§¦@á§ãeÛ�á ê ¥§¦�àH¥ïÝ4Ù�Þ$ß$èná�ÛHÚn¥§¦�¥�¨u¦$Û�¦$ÝM¥�¨�¦$ènãe¨uà�Ù�¨�¦EÚ��ý¥�¨ ë�èfÞTãe¨H¨�¥�ä�¥�¨ ßïàH¥ïÚéÙ|å'¥�Þ��M¥D-"èf¨1A�ãeÞ$äuÙ�ß$ènãe¨�¦
¨�Ø§á§¥§¦T¦�Ù�èfÞT¥§¦­Ý�ãeÛHÞvÙe¦T¦$ÛHÞT¥�ÞtÛH¨�¥uÞTØ§¦TãeÚfÛHß$ènãe¨OãeÝHß$èfäuÙ�Ún¥ + "��ý¥§¦$ß­Ý�ãeÛHÞ(	�Û�ãeèEèfÚ�¥§¦$ßª¨�Ø§á§¥§¦T¦�Ù�èfÞT¥�àH¥
à�èn¦$ÝMã"¦T¥�Þ*à�� ÛH¨æèf¨�¦$ß$Þ$ÛHä�¥�¨�ß-àH¥ ¦Tãe¨�à�Ù�å'¥�àH¥NÚ���Ù�ß$ä�ã"¦$Ý ê ��ÞT¥ï¥�ä��4Ù�Þ(	�Û�ØïÙ�Û10­á åeßTØ§¦-à�Û­ßTØ�Ún¥§¦Tá§ãeÝM¥ +�\¨�¥­¦TØ�Þ$èn¥vàH¥ªß$èfÞT¦|úKènà�Ù�Þ|¥�¨±à�èfÞT¥§á�ß$ènãe¨øàH¥ªÚéÙuå'¥�Þ��M¥­àHØ�ßT¥§á�ßTØ§¥æàH¥�ë�Þ�Ù�èfßWÝM¥�Þ$ä�¥�ß$ß$ÞT¥­àH¥­ä�¥�ß$ß$ÞT¥
¥�¨�Ø�ë�ènàH¥�¨�á§¥t¥�ß\àH¥©áYÙ�Þ�Ùeá�ßTØ�Þ$èn¦T¥�ÞWá§¥§¦\á§ãeÛ�á ê ¥§¦~àH¥|Ý4Ù�Þ$ß$èná�ÛHÚn¥§¦W¥�¨�¦$Û�¦TÝ�¥�¨�¦$ènãe¨ +







æ çéèëêßìÆíëî©ïµçéè

ú��ýãeÞ$èfå"è�ð�ñ�à�ñ ò©Ý4Ù�Þ$ß$èná�ÛHÚ1ñ ò­á§ã�ò$äâè1	 Û�ñ ò©à��ýØ=ð�ñ�Þ$å"è1ñ�ò$ÛHÝMØ�Þ$è1ñ�ÛHÞ(ñ�ÜW� þ�ó�ô�õ.ö Þ(ñ ò$ß(ñ�ñ=ð�á§ãeÞ(ñâäuÙ�Ú@á§ãeäâÝHÞ$è1ò(ñ +Y��©þ > ñ ò$ß�Û�ð´ÝHÞTã�.Jñ�ßïà�ñ|àHØ�ß(ñ§á�ß$ènã9ðEò$Ý4Ù�ß$èéÙ�Ú1ñ|à�ñ|á ñ~Þ�Ù ÷'ã9ð�ð�ñ�ä+ñ=ð ß~á§ã�ò$äâè1	�Û�ñ~à�� ÛHÚfß$Þ�Ù.
 ê Ù�ÛHß(ñtØ=ð�ñ�Þ$å"è1ñ + þ�ã9ðÝHÞ$è�ð�á�èfÝøñ\á§ã9ð�ò$è1òTß(ñWÜ©ã9��ò(ñ�Þ$ë�ñ�ÞNÚ1ñ ò@Ý ê ãeßTã9ð�ò�à�ñ�ù�Û�ãeÞ(ñ òTá ñ=ð�á ñ~Ø�äâè1ò@Ý4Ù�Þ@Ú1ñ òEå�ñ�Þ��mñ ò�Ù�ß$ä�ã�ò$Ý ê Ø�Þ$è1	�Û�ñ ò�à�ñ�ÝHÛHè1ò
Û�ð�ßTØ�Ú1ñ ò�á§ãeÝmñ�ñ�ä��4Ù�Þ(	 Û�Ø­ÜK��ãeÞTàCà�ñªÚéÙ�þ�ß�Ù�ß$ènã9ð þ�Ý4Ù�ß$èéÙ�Ú1ñ�ú�ð ß(ñ�Þ�ð4Ù�ß$ènã9ð4Ù�Ú1ñ +

û ÛHÞ�Ù�ð�ßuäuÙ±ß ê � ò(ñD-«.=��Ù�èQÝ4Ù�Þ$ß$èná�èfÝMØ�Ü±ÚéÙçá§ã9ð�á ñ�ÝHß$ènã9ð¡ñ�ß�Ü ÚéÙøÞTØYÙ�Úfè1ò�Ù�ß$ènã9ð	à�ÛÅÚnãeå"èná�è1ñ�Ú\YNþ�ü�ü�-@àHØ�ë�ñ!

ÚnãeÝHÝMØªà�Ù�ð�ò Ú1ñ©áYÙeà�Þ(ñªà�ÛCÝHÞTã�.�ñ�ßìY��©þ > Ý�ãeÛHÞQØ�ß$Û�à�è1ñ�Þ\Ú1ñ òïáYÙ�Þ�Ùeá�ßTØ�Þ$è1ò$ß$è1	 Û�ñ òWà�ñ|ÚéÙæàHØ�ß(ñ§á�ß$ènã9ð�ò$Ý4Ù�ß$èéÙ�Ú1ñ©à�ñ ò
Þ�Ù/÷'ã9ð�òEá§ã�ò$äâè1	�Û�ñ ò@à�� ÛHÚfß$Þ�Ù.
 ê Ù�ÛHß(ñ\Ø=ð�ñ�Þ$å"è1ñ + ^���Ù�èHÝHÞ$è1ò�ñ=ð�á ê Ù�Þ$å�ñQÚéÙ~ä�ã�àHØ�Úfè1ò�Ù�ß$ènã9ðuà�ñ ò@à�è'&KØ�Þ(ñ=ð ß(òEÝHÞTã�á ñ ò(òTÛ�ò
Ü¿Ú��ýãeÞ$èfå"è�ð�ñâà�Û|ò$èfå�ð4Ù�Ú-ÚfÛHäâè�ð�ñ�Û10çàHØ�ß(ñ§á�ßTØæÝ4Ù�Þ©Ú1ñvßTØ�Ú1ñ òTá§ãeÝøñ��BÚ1ñæàHØ�ë�ñ�ÚnãeÝHÝøñ�ä+ñ=ð ßæÙ�ð4Ù�Ú�÷�ß$è1	�Û�ñâà�ñ ò|å�ñ�Þ��mñ ò
Ù�ß$ä�ã�ò$Ý ê Ø�Þ$è1	�Û�ñ ò9-lÚ��ýØ�äâè1òCò$ènã9ðÅà�ñ òæÝ ê ãeßTã9ð�ò�à�ñ�ù�Û�ãeÞ(ñ òTá ñ=ð�á ñ`ñ�ß*"Tñ�Þ(ñ=ð�ÿ'ãYëÅÙ�è�ð�ò$èÞ	�Û�ñ�Ú1ñ�ÛHÞæÝHÞTãeÝ4Ù�å Ù�ß$ènã9ð.�Û�ò(	�Û)��ÜuÚéÙ�Ú1ñ=ð�ß$èfÚfÚ1ñ�à�Û ßTØ�Ú1ñ òTá§ãeÝmñ + ^Ø��Ù�èlè�ð ß$ÞTã�à�ÛHèfßªà�Ù�ð�ò©á ñ­ÝHÞTãeå"Þ�Ù�äâä+ñ�Û�ðøä�ã�à���Ú1ñæà���Ù�ß$ä�ã�ò$Ý ê ��Þ(ñuÙ�è�ð�òTè
	�Û)� Û�ð�ñá�4Ù9ò(ñ´à�ñ´àHã9ð�ð�Ø ñ òâà�ñ�ÚéÙ±á§ãeÛHë�ñ�Þ$ß$ÛHÞ(ñ
ð�Û4Ù�å�ñ�Û�ò(ñ�Ù.��ðÅà�ñ´àHØ§á�Þ$èfÞ(ñ´Ú1ñ òæëeÙ�Þ$èéÙ�ß$ènã9ð�òâà�ñ òâá§ã9ð�à�èfß$ènã9ð�ò
Ù�ß$ä�ã�ò$Ý ê Ø�Þ$è1	�Û�ñ ò|Ù§ë�ñ§á©ÚéÙæÚéÙ�ß$èfß$Û�à�ñD-�ÚéÙæÚnã9ðHå"èfß$Û�à�ñ�ñ�ßQÚ1ñJ.$ãeÛHÞ\à�ñ|Ú���Ù�ð�ð�Ø ñ +

ú=Ù�ò$èfä­ÛHÚéÙ�ß$ènã9ðCà�Û�ß$Þ�Ù�ð�òEAPñ�Þ$ß�Þ�Ùeà�èéÙ�ß$è£A*à�Ù�ð�òEÚ���Ù�ß$ä�ã�òTÝ ê ��Þ(ñ�ð�ñ�ò(ñ\Úfèfäâèfß(ñ\Ý4Ù9òïÜ©Û�ð´áYÙ�Úná�ÛHÚMà�ñ\ß$Þ�Ù�ð�ò$äâè1ò�

ò$ènã9ð + ú���Ù�Úfå'ãeÞ$èfß ê ä+ñ���ã9ð�ß(ñ!
#" Ù�Þ$Únãâà�ñ\ÝHÞTãeÝ4Ù�å Ù�ß$ènã9ðJà�ñ ò�Ý ê ãeßTã9ð�òïà�Ù�ð�ò Ú���Ù�ß$ä�ã�ò$Ý ê ��Þ(ñ 	�Û�ñw.=��Ù�èMàHØ�ë�ñ�ÚnãeÝHÝ�Ø
ÙtÝmñ�Þ$äâè1ò�à�ñRòTèfätÛHÚ1ñ�Þ Ú1ñ òNà�è'&MÛ�ò$ènã9ð�òTò$èfäâÝHÚ1ñ�ñ�ßEätÛHÚfß$èfÝHÚ1ñ|à�ñ ò�Ý ê ãeßTã9ð�ò à�ñ5ù�Û�ãeÞ(ñ òTá ñ=ð�á ñ ñ�ß5"Tñ�Þ(ñ=ð�ÿ'ãYë�Ø�äâè1ò
Ý4Ù�ÞWÚ1ñ òïå�ñ�Þ��mñ ò~Ù�ß$ä�ã�ò$Ý ê Ø�Þ$è1	�Û�ñ ò9-�ñ=ðJá§ã9ð�à�èfß$ènã9ð�ò~à�ñªá�è1ñ�Ú=á�ÚéÙ�èfÞ|Ù�è�ð�ò$è)	 Û)�Äñ=ðJÝHÞTØ ò(ñ=ð�á ñtà�ñ-ð�Û4Ù�å�ñ ò\ãeÛJà���ÙeØ!

ÞTã�òTãeÚ1ò + ú)ñ ò�á§ãeäâÝ4Ù�Þ�Ù�è1òTã9ð�òQÙ�Û10*ò$èfä­ÛHÚéÙ�ß$ènã9ð�ò5��ã9ð�ß(ñ!
#" Ù�Þ$Únãæà�ñ\ß$èfÞ(ò�úKènà�Ù�Þ à�Ù�ð�òNÚ1ñ òãð Û4Ù�å�ñ ò�ä�ã9ð�ß$Þ(ñ=ð ßÞ	�Û�ñ
á ñ�ßWÙ�Úfå'ãeÞ$èfß ê ä+ñ�ò$èfätÛHÚ1ñªÚéÙæÝHÞTãeÝ4Ù�å Ù�ß$ènã9ð�à�ñ òïÝ ê ãeßTã9ð�òWà�ñ©äuÙ�ðHè1��Þ(ñ�ò�Ù�ß$è1ò"A�Ù�è1ò�Ù�ð�ß(ñ +

ú��ýãeÛHß$èfÚEà�ñ+ò$èfä­ÛHÚéÙ�ß$ènã9ðý	�Û�ñ;. ��Ù�è@àHØ�ë�ñ�ÚnãeÝHÝ�Ø¿Ù¿Ýmñ�Þ$äâè1ò­à�ñâÝHÞTØ§á�è1ò(ñ�ÞªÚ�� è�ð0ù�Û�ñ=ð�á ñ�à�ñâÚ���Ù�ß$ä�ã�ò$Ý ê ��Þ(ñ*òTÛHÞ
Ú1ñ ò©Ýøñ�ÞEA�ãeÞ$äuÙ�ð�á ñ òtà�� Û�ð àHØ�ß(ñ§á�ß(ñ�ÛHÞ;ò$Ý4Ù�ß$èéÙ�Ú + ú)ñ òªë"Ù�Þ$èéÙ�ß$ènã9ð�òtà�ñ òªÝHÞTã���Ú1òtÙ�ß$ä�ã�ò$Ý ê Ø�Þ$è1	�Û�ñ ò�ñ=ð á§ã9ð�à�èfß$ènã9ð�ò
à�ñ´á�è1ñ�Ú á�ÚéÙ�èfÞæã9ð�ßæÞ(ñ�ÚéÙ�ß$èfë�ñ�ä+ñ=ð ßâÝøñ�ÛÄà�� èfäâÝ4Ùeá�ß�ò$ÛHÞvÚ1ñuÞ(ñ=ð�à�ñ�ä+ñ=ð�ßuà�ñ*ù�Û�ãeÞ(ñ òTá ñ=ð�á ñáñ�ß­ÚéÙ�ß$Þ�Ù�ð�ò$äâè1ò(òTènã9ð
à�ñ ò\Ý ê ãeßTã9ð�ò\à�Ù�ð�òQÚ���Ù�ß$ä�ã�òTÝ ê ��Þ(ñ�ñ=ð�á§ã9ð�à�èfß$ènã9ð�ò~à�ñªá�è1ñ�Ú=á�ÚéÙ�èfÞ9-HäuÙ�è1òïÚ1ñ ò\ëeÙ�Þ$èéÙ�ß$ènã9ð�òWà�ÛCÝHÞTã���Ú*à�ñ©à�ñ=ð�ò$èfßTØ
Ýøñ�ÛHë�ñ=ð ß|è�ð ß$ÞTã�à�ÛHèfÞ(ñâà�ñ ò�ñ�Þ$Þ(ñ�ÛHÞ(ò-ò$èfå�ðHè'�4áYÙ�ß$èfë�ñ ò-ò$ÛHÞ\ÚéÙuÞ(ñ§á§ã9ð�ò$ß$Þ$Û�á�ß$ènã9ðçà�ñ­ÚéÙ�ÝHÞTã�A�ã9ð�à�ñ�ÛHÞ©à�Û�äuÙ/0�èfätÛHä
à�ñªàHØ�ë�ñ�ÚnãeÝHÝøñ�ä+ñ=ð ß|à�ñ|ÚéÙæå�ñ�Þ��øñ-ò$è)ñ�ÚfÚ1ñ òÞð�ñ-ò�ã9ð ßQÝ4Ù9òïÝHÞ$è1òCñ òÞñ=ðJá§ãeäâÝHß(ñ +

ú���Ù�Úfå'ãeÞ$èfß ê ä+ñuà�ñvÝHÞTãeÝ4Ù�å Ù�ß$ènã9ðý�±ã9ð ß(ñ!
#" Ù�Þ$Únã±Ù�Ýmñ�Þ$äâè1òªà�ñæä�ã9ð�ß$Þ(ñ�Þ�	�Û�ñæÚéÙ´á§ã9ð ß$Þ$è��HÛHß$ènã9ð¾à�ñ ò|Ý ê ã�

ßTã9ð�ò à�è'&MÛ�òTØ òïÙ�ÛBò$èfå�ð4Ù�Ú�ÚfÛHäâè�ð�ñ�Û10¿á§ãeÚfÚ1ñ§á�ßTØ~Ý4Ù�Þ�ÚéÙªÚ1ñ=ð�ß$èfÚfÚ1ñ|à�Û�ßTØ�Ú1ñ òTá§ãeÝøñ�ñ ò$ßNèfäâÝMãeÞ$ß�Ù�ð ß(ñ + Y�ð¿á§ã9ð�à�èfß$ènã9ð�ò
à�ñ­á�è1ñ�Ú*á�ÚéÙ�èfÞ9-�Ú1ñ�ÛHÞWè�ð ß$Þ$ènáYÙ�ß$ènã9ðfò$Ý4Ù�ß$èéÙ�Ú1ñ�ñ�ßWß(ñ�äâÝ�ãeÞ(ñ�ÚfÚ1ñvÙ§ë�ñ§á­Ú1ñ�ò$èfå�ð4Ù�Ú2à�ñ-ù�Û�ãeÞ(ñ òTá ñ=ð�á ñtÞ(ñ ò$ß(ñ�ð�ØYÙ�ðHä�ãeè�ð�òA;Ù�è��HÚ1ñD-�ñ60Há ñ�ÝHß$ènã9ðTA�Ù�èfß(ñJà�Û¡"Tñ�Þ(ñ=ð�ÿ'ãYë¶ò$èfäâÝHÚ1ñ�ä+ñ=ð�ß�à�è'&MÛ�òTØ + "TñCà�ñ�Þ�ðHè1ñ�Þ�á§ã9ð�ß$Þ$è��HÛ�ñJà�ñ´äuÙ�ðHè1��Þ(ñEòTèfå�ðHè'

�4áYÙ�ß$èfë�ñ Ù�Ûþò$èfå�ð4Ù�ÚªàHØ�ß(ñ§á�ßTØçá§ã9ð ß$Þ�Ù�èfÞ(ñ�ä+ñ=ð�ß ÜÄÚéÙýù�Û�ãeÞ(ñ ò�á ñ=ð�á ñÿò$èfäâÝHÚ1ñ�ä+ñ=ð�ßJà�è'&�Û�ò�Ø ñ©ñ�ßJÙ�Û10GÝ ê ãeßTã9ð�ò
ä­ÛHÚfß$è'
6à�è'&�Û�òTØ ò + ú�� èfäâÝ4Ùeá�ßtà�ñâá ñ òtà�ñ�Û10 à�ñ�Þ�ðHè1��Þ(ñ òªá§ãeäâÝMã�ò�Ù�ð�ß(ñ ò�ð)��Ù§ë"Ù�è1ñ=ð ß­Ý4Ù9ò�ñ=ð�á§ãeÞ(ñâØ�ßTØâØ�ß$Û�à�ènØ + ^���Ù�èÝHÛ�ä�ã9ð ß$ÞTØR	�Û)��Ù�ÝHÞ(� òNÛ�ð�ñÞòTØ�Ú1ñ§á�ß$ènã9ð�à�ñ òEÝHè£00ñ�Ú1òãò(ñ�Únã9ðuÚéÙ©ß$Þ�Ùeá ñ\à�ñïÚéÙ�ù�Û�ãeÞ(ñ ò�á ñ=ð�á ñWà�Ù�ð�òEÚ1ñQá ê Ù�äâÝ´à�ñïë�Û�ñD-

��� e



ikj\lnmLoqpkrnsML'tum@s@r�]wvJrR^�l\ßxikswà¦á`_ãâÁßäá��\pksni�pksÞâkr�à�mylgpkodl�� �����
ñ�ÚfÚ1ñ ò�á§ã9ð ß$Þ$è��HÛ�ñ=ð�ß�Ýøñ�Û�Ù�Û*òTèfå�ð4Ù�Ú4àHØ�ß(ñ§á�ßTØD-7ñ�ß[ð�ñQàHØ�å"Þ�Ùeà�ñ=ð ß�Ý4Ù9òEà�ñ\äuÙ�ðHè1��Þ(ñRò$èfå�ðHè'�4áYÙ�ß$èfë�ñ\Ú1ñ ò@ÞTØ òTãeÚfÛHß$ènã9ð�ò
ò$ÛHÞ\Ú��ýØ=ð�ñ�Þ$å"è1ñ�ñ�ßQÚéÙvÝHÞTã�A�ã9ð�à�ñ�ÛHÞWà�ÛCäuÙ/0�èfätÛHä à�ñtàHØ�ë�ñ�ÚnãeÝHÝmñ�ä+ñ=ð�ßWà�ñ©ÚéÙvå�ñ�Þ��øñ +

ú�� ÛHß$èfÚfè1ò�Ù�ß$ènã9ðâà�ñ@ÚéÙR�4Ù9ò(ñ�à�ñEàHã9ð�ð�Ø ñ òÆ@ >�� þ­ÙïÝøñ�Þ$äâè1ò2à�ñNä�ã9ð ß$Þ(ñ�ÞÆ	�Û�ñ@ÚéÙ\ÝHÞTØ ò(ñ=ð�á ñ�à�� Û�ð�ñNá§ãeÛHë�ñ�Þ$ß$ÛHÞ(ñ
ð�Û4Ù�å�ñ�Û�ò(ñ�à�Ù�ð�ò|Ú1ñâá ê Ù�äâÝçà�ñæë�Û�ñæà�� Û�ðøßTØ�Ú1ñ òTá§ãeÝøñ;òTÝ4Ù�ß$èéÙ�Ú�ñ ò$ß\A,ÞTØ 	�Û�ñ=ð ß(ñ + ú�ñ ò©àHØ6A�ãeÞ$äuÙ�ß$ènã9ð�òªà�Û|òTèfå�ð4Ù�Ú
è�ð�à�ÛHèfß(ñ òuÝ4Ù�ÞâÚéÙ à�è'&�Û�ò$ènã9ð	à�ñ òæÝ ê ãeßTã9ð�òuà�Ù�ð�òâÚ1ñ ò�ð�Û4Ù�å�ñ ò*òTã9ð�ß�á§ãeäâÝHÚ1ñ600ñ ò + YÆð¶ò$èfä­ÛHÚéÙ�ð ß�à�ñ´äuÙ�ðHè1��Þ(ñ
àHØ�ß�Ù�èfÚfÚnØ ñJÚéÙ ß$Þ�Ù/.Jñ§á�ßTãeèfÞ(ñ�à�ñ ò�Ý ê ãeßTã9ð�òuätÛHÚfß$è'
6à�è'&MÛ�òTØ ò�à�Ù�ð�òuÚ1ñ ò�ð Û4Ù�å�ñ ò'-«. ��Ù�èïä�ã9ð ß$ÞTØ�	 Û�ñ´Ú���Ù�ÝHÝ4Ù�Þ$èfß$ènã9ð
à�� Û�ð�ÝHènáªà�ñªà�è'&MÛ�ò$ènã9ð�á§ãeÞ$Þ(ñ ò$ÝMã9ð�à�Ù�ð ß|ÜæÚ�� èfäâÝ4Ùeá�ß|à�ñ©ÚéÙæå�ñ�Þ��øñ�ò$ÛHÞQÛ�ð�ñªá§ãeÛHë�ñ�Þ$ß$ÛHÞ(ñ�ð Û4Ù�å�ñ�Û�òCñ�ð)�Äñ ò$ßQÝ4Ù9ò
ò�÷0ò$ßTØ�äuÙ�ß$è1	�Û�ñ + üWÛ�ò(ò$è�-HÛ�ð�ñtäâè1ò(ñ�ñ=ð±Ø�ë�ènà�ñ=ð�á ñ­à�ñªÚéÙâÝHÞTØ òCñ=ð�á ñtà�� Û�ðEð�Û4Ù�å�ñ­à�Ù�ð�òWÚ��Äñ=ð ë�èfÞTã9ð�ð�ñ�ä+ñ=ð ß©à�ñtÚéÙ
å�ñ�Þ��øñâÝ4Ù�Þ�Ù.änßtà�è£ùuá�èfÚ1ñ�ñ=ðçÛHß$èfÚfè1ò�Ù�ð ßtÛ�ðHè1	 Û�ñ�ä+ñ=ð�ßtÚéÙ
ò$ß$Þ$Û�á�ß$ÛHÞ(ñuà�Ûÿò$èfå�ð4Ù�Ú[ñ=ðøß(ñ�äâÝ�ò + ú�� ÛHß$èfÚfè1ò�Ù�ß$ènã9ð¾à�� Û�ð
úKènà�Ù�Þ-ñ�ä��4Ù�Þ(	 Û�ØæÙ�Û10Já åeßTØ ò|à�ÛJßTØ�Ú1ñ òTá§ãeÝøñ�òTÝ4Ù�ß$èéÙ�Ú-Ù�ÝHÝ4Ù�Þ�Ù.änß|àHã9ð�á�ð�Ø§á ñ òCò�Ù�èfÞ(ñvÜ�ÚéÙâäâè1ò(ñ�ñ=ð±Ø�ë�ènà�ñ=ð�á ñ;ñ�ß
ÜæÚéÙæáYÙ�Þ�Ùeá�ßTØ�Þ$è1ò�Ù�ß$ènã9ð�à�ñ ò\á§ãeÛ�á ê ñ ò\à�ñ©Ý4Ù�Þ$ß$èná�ÛHÚ1ñ ò�ñ=ðEò$Û�ò$Ýøñ=ð�ò$ènã9ð�à�Ù�ð�òïÚ���Ù�èfÞ +

�JÛ�ðHè à�� Û�ðOÙ�Úfå'ãeÞ$èfß ê ä+ñ
�±ã9ð ß(ñ!
#" Ù�Þ$Únãøà�ñ�ÚéÙ�à�è'&�Û�ò$ènã9ðOä­ÛHÚfß$èfÝHÚ1ñCà�ñ ò­Ý ê ãeßTã9ð�òæà�Ù�ð�òvÚ���Ù�ß$ä�ã�ò$Ý ê ��Þ(ñD-YNþ�ü�üËñ ò$ß©Û�ð ãeÛHß$èfÚEÝmñ�ÞEA�ãeÞ$äuÙ�ð ß­Ý�ãeÛHÞ�ò$èfä­ÛHÚ1ñ�ÞtÚ1ñ òªà�è'&KØ�Þ(ñ=ð ß(ñ òvØ�ß�Ù�Ýøñ òªà�ñâÚéÙ´àHØ�ß(ñ§á�ß$ènã9ð¾à�ñ òªå�ñ�Þ��mñ òvÙ�ßJ

ä�ã�ò$Ý ê Ø�Þ$è1	�Û�ñ òQÝ4Ù�Þ\Û�ðCßTØ�Ú1ñ òTá§ãeÝmñ�ò$Ý4Ù�ß$èéÙ�Ú + û Ø�ë�ñ�ÚnãeÝHÝ�Øªà�Ù�ð�ò\Ú1ñ©áYÙeà�Þ(ñªà�ÛCÝHÞTã�.�ñ�ßgY��©þ > -�èfÚ�Ý�ãeÛHÞ$Þ�Ù�èfß�¯�ß$Þ(ñÛHß$èfÚfè1òTØ|Ý4Ù�Þ Ú1ñ òJA�ÛHß$ÛHÞ(ñ ò5ñ60�ÝMØ�Þ$è1ñ=ð�á ñ òQàHØ§à�ènØ ñ òQÜvÚéÙvàHØ�ß(ñ§á�ß$ènã9ð�à�ñ ò�4Þ"T�n2\YÅà�ñ�ÝHÛHè1òïÚ��Äñ ò$Ý4Ùeá ñ + ��ð�ñ ò$èfätÛHÚéÙ.

ß$ènã9ðJà�Û�àHØ�ß(ñ§á�ß(ñ�ÛHÞ~Ùeà�Ù�ÝHßTØ ñtÜ­ÚéÙæá§ã9ð0��å"ÛHÞ�Ù�ß$ènã9ð�à�Û
ð�ãeÛHë�ñYÙ�Û�ÝHÞTã�.�ñ�ßÞò(ñ�Þ�Ù�èfß5ð�Ø§á ñ ò(ò�Ù�èfÞ(ñD-�äuÙ�è1ò Ú��Äñ=ð�ò(ñ�ä��HÚ1ñ
à�ñtÚéÙâá ê Ù.ä1ð�ñvà�ñ�ò$èfä­ÛHÚéÙ�ß$ènã9ð±à�ñ�ÝHÛHè1òWÚ�� è�ð ß(ñ�Þ�Ùeá�ß$ènã9ð à�ÛJÞ�Ù/÷'ã9ð�á§ã�ò$äâè1	�Û�ñ�.�Û�ò(	�Û)��Ù�Û�ß$Þ�Ù�ð�òEAPñ�Þ$ß\à�ñ òQÝ ê ãeßTã9ð�ò
ò$ÛHÞ\ÚéÙvÚ1ñ=ð ß$èfÚfÚ1ñtà�ÛCßTØ�Ú1ñ ò�á§ãeÝmñ©Þ(ñ òTß(ñ©ëeÙ�ÚéÙ��HÚ1ñ +
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ú)ñ òªà�è1ò$ß$Þ$è��HÛHß$ènã9ð�ò;ñ=ðçÚéÙ�ß$èfß$Û�à�ñ+ñ�ßªÚnã9ðHå"èfß$Û�à�ñ�à�ñ ò©ÝMã�ò$èfß$ènã9ð�òtà�ñâÚéÙ�þ�ß�Ù�ß$ènã9ðÅþ�Ý4Ù�ß$èéÙ�Ú1ñ*ú�ð ß(ñ�Þ�ð4Ù�ß$ènã9ð4Ù�Ú1ñ
ã9ð�ßWØ�ßTØ|ÝHÞTØ ò(ñ=ð�ßTØ ñ ò~Ù�Û�á ê Ù�ÝHèfß$Þ(ñ � +Ë> ð�àHã9ð�ð�ñtèná�è)	 Û�ñ�Ú1	�Û�ñ òQàHØ�ß�Ù�èfÚ1ò\à�ñ ò\áYÙ�Úná�ÛHÚ1òRñ!&�ñ§á�ß$Û�Ø ò +

ú��ýãeÞ��Hèfß(ñ­à�ñtÚéÙ�þ�ß�Ù�ß$ènã9ðçþ�Ý4Ù�ß$èéÙ�Ú1ñ�ñ òTßQè�ð�á�Úfè�ð�Ø ñ­à�ñ � �9,CB('ªÝ4Ù�ÞWÞ�Ù�ÝHÝ�ãeÞ$ß©ÜâÚ��ýØ 	�Û4Ù�ß(ñ�ÛHÞ�ñ�ß�ò(ñ�òTèfß$Û�ñ�ñ=ð ß$Þ(ñ�D� � ñ�ßk:�B þ@]$) à���Ù�Úfß$èfß$Û�à�ñ + Yµ&øñ§á�ß$Û4Ù�ð�ßì�9BWÞTØ�ë'ãeÚfÛHß$ènã9ð�ò-Ý4Ù�Þ!.$ãeÛHÞ9-9ò�Ùïë�èfß(ñ ò(ò(ñNÝHÞTã�.Jñ�ßTØ ñïÙ�ÛKòTãeÚ0ñ ò$ß2à��Äñ=ð�ë�èfÞTã9ð� ]$) , # ®+* + ú[�ýãeÞ��Hèfß(ñ¿à�ñ�Ú��Äú$þHþøàHØ�ß(ñ�Þ$äâè�ð�ñ¿ÚéÙJà�è1òTß$Þ$è��HÛHß$ènã9ð ñ=ðÄÚéÙ�ß$èfß$Û�à�ñáñ�ßtÚnã9ðHå"èfß$Û�à�ñ´à�ñ�ÚéÙ�ÝMã�ò$èfß$ènã9ðOà�Û
ßTØ�Ú1ñ òTá§ãeÝøñïÙ�ÛHßTãeÛHÞlà�Ûvå"Únã9�øñ + ú)ñ ò-ÝHÞTãeÝHÞ$ènØ�ßTØ òlà�ñEÚ���Ù�ß$ä�ã�òTÝ ê ��Þ(ñïà�è'&ø��Þ(ñ=ð�ß�ò(ñ�Únã9ð­ÚéÙ\ÚéÙ�ß$èfß$Û�à�ñ5ñ�ß2ÚéÙQÚnã9ðHå"èfß$Û�à�ñD-
ñ�ß~èfÚ�ñ ò$ßRð�Ø§á ñ ò(ò�Ù�èfÞ(ñvà��Äñ ò$ß$èfä+ñ�ÞWÚéÙ�A,ÞTØ 	�Û�ñ=ð�á ñæÙ§ë�ñ§á­ÚéÙ9	 Û�ñ�ÚfÚ1ñtÛ�ð�ñtÝMãeÞ$ß$ènã9ð�à�Û�å"Únã9�mñ;ò(ñ�Þ�Ù�ã9��òCñ�Þ$ë'Ø ñtÝ4Ù�ÞWÚ1ñ
ßTØ�Ú1ñ òTá§ãeÝøñ +

I ãeÛHÞ|ÞTØYÙ�Úfè1ò(ñ�Þ|á ñ­áYÙ�Úná�ÛHÚ�-Mã9ðfñ!&øñ§á�ß$Û�ñ­Û�ð á ê Ù�ðHå�ñ�ä+ñ=ð ß­à�ñtÞ(ñ�Ýø��Þ(ñD-2ñ=ð±Ý4Ù9ò(ò�Ù�ð�ß~à�Û±Þ(ñ�Ýø��Þ(ñ-,/.|á ñ=ð ß$ÞTØ
ò$ÛHÞæÚ���Ù/0�ñ´à�ñuÞTãeß�Ù�ß$ènã9ðÀà�ñ¿Ú��Äú$þHþ¾Ù�ÛÄÞ(ñ�Ýø��Þ(ñ0,21©á ñ=ð ß$ÞTØáò$ÛHÞæÚ���Ù/0�ñ´à�ñuÞTãeß�Ù�ß$ènã9ðÀà�ñ¿ÚéÙ�@�ñ�Þ$Þ(ñ43D��å"ÛHÞ(ñ´ü + e3 ê Ù�ÛHß6575 + û Ù�ð�òªÚ1ñâÞ(ñ�Ým��Þ(ñ8,/.'-KÚ��ýãeÞ��Hèfß(ñ�à�ñæÚ��Äú$þHþfñ ò$ßªá§ã9ð ß(ñ=ð�Û�ñ�à�Ù�ð�òªÚ1ñâÝHÚéÙ�ð ê ãeÞ$è:9Yã9ð ß�Ù�Ú ��j ô�;=<2ô � -�ñ�ßtÚéÙ> Únã9ðHå"èfß$Û�à�ñ@?BA ô á§ãeÞ$Þ(ñ ò$ÝMã9ð�à�Ù�ð ß(ñ�ñ òTßïÞTØ�Ý4Ù�Þ$ß$è1ñ©Û�ðHè£A�ãeÞ$ä�Ø�ä+ñ=ð�ß + ú)ñtá ê Ù�ðHå�ñ�ä+ñ=ð ß|à�ñ|Þ(ñ�Ýø��Þ(ñ-ò/�ýãeÝm��Þ(ñ|å"ÞDCeá ñ
ÜuÚéÙ�ÞTãeß�Ù�ß$ènã9ð&,y� <môE;DF�GIH7J � à���Ù/0�ñ <mô ñ�ß|à���Ù�ðHå"Ú1ñ F�GIH7J ¢ � � ' 3,è�ð�á�Úfè�ð4Ù�è1òTã9ðøà�ñ­Ú��ýãeÞ��Hèfß(ñK5 + ú�ñ­á ê Ù�ðHå�ñ�ä+ñ=ð ß
à�ñtÞ(ñ�Ým��Þ(ñ©Ýøñ�Þ$ä+ñ�ßWÙ�ÚnãeÞ(ò~à��Äñ60�ÝHÞ$èfä+ñ�ÞWÚéÙæÚéÙ�ß$èfß$Û�à�ñ�â�·ML 1 ñ�ß\ÚéÙæÚnã9ðHå"èfß$Û�à�ñNAÄà�� Û�ðJÝMãeè�ð ß~à�ñ©Ú��ýãeÞ��Hèfß(ñtà�Ù�ð�ò\Ú1ñ
Þ(ñ�Ýø��Þ(ñ",21[-�ñ=ð�A�ã9ð�á�ß$ènã9ðJà�ñ|Ú���Ù�ðHå"Ú1ñ-A ô �

O=PRQ â�·ML 1 ¢ � O=PSQ FTGIH7JVUXWZY O A ô 3�ü + eK5
[=\ Q A ¢ [=\ Q A ôWZY O FTGIH7J 3�ü + � 5

ú)ñ òïà�è1òTß$Þ$è��HÛHß$ènã9ð�òQà�ñ~ÚéÙtÝMã�ò$èfß$ènã9ðCà�ñ~Ú��Äú�þHþ*ñ=ðÎA�ã9ð�á�ß$ènã9ð�à�ñ~ÚéÙ­ÚéÙ�ß$èfß$Û�à�ñ-â�·ML 1 ñ�ßïà�ñ~ÚéÙªÚnã9ðHå"èfß$Û�à�ñ-A]3qñ60�ÝHÞ$è'

ä�Ø ñ ò�ñ=ð�à�ñ�å"ÞTØ ò65�òTã9ð�ßWÙ�ÚnãeÞ(ò\àHã9ð�ð�Ø ñ ò\Ý4Ù�ÞÞ�

^ �qâ�·ML 1 � ¢ WZY O â.·_L 1�a` þcb � O=PRQ FTGdH7J � ó � � O=PSQ â.·_L 1 � ó
3�ü +%$ 5

^ �eA � ¢ WZY O FTGIHfJ�DB þ �T¤Ë� [=\ Q A � ó�ã¤ß� [=\ Q A WZY O FTGIHfJ � ó 3�ü + S 5
è
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l\ßnß\s�g;s<lxt�á;oEà«pkrnodhxâ�pkoqvJß=àns@ßý�Ölgpkoqp\âká;s<snpá�JvJßNi�o$p\âká\s á;swà;mnv�à�o$pkoqvJß=à;á;s`��_ o"à�à èfèfè
"Tñ ò~à�è1ò$ß$Þ$è��HÛHß$ènã9ð�ò�òTã9ð ß�ð�ãeÞ$äuÙ�Úfè1òTØ ñ ò~Ü<�©Ý4Ù�Þ\è�ð�ßTØ�å"Þ�Ù�ß$ènã9ð©ò$ÛHÞQÚ1ñ òQè�ð�ß(ñ�Þ$ëeÙ�ÚfÚ1ñ ò©Ù�ðHå"ÛHÚéÙ�èfÞ(ñ òNn � � �a' ; � �a'6oµñ�ßn þ ' ; �DB þ 'Zo�Þ(ñ ò$Ýmñ§á�ß$èfë�ñ�ä+ñ=ð�ß +

"�ãeäâä+ñ©Ú�� è�ð�à�è1	 Û�ñªÚéÙ���å"ÛHÞ(ñtü + ep3��4Ù9ò656-�Ú��Äú�þHþ´Ý4Ù9ò(ò(ñ|ÝHÚfÛ�òQà�ñ©ß(ñ�äâÝ�òWÙ�Û10B�4Ù9ò(òCñ òÞñ�ß ê Ù�ÛHß(ñ òQÚéÙ�ß$èfß$Û�à�ñ ò
	�Û�ñ|à�Ù�ð�òNÚéÙq9Yã9ð�ñ|Ø 	 Û4Ù�ßTãeÞ$èéÙ�Ú1ñ + ú*Ùtá§ã9ð0��å"ÛHÞ�Ù�ß$ènã9ð�å'Ø§ãeä�Ø�ß$Þ$è1	�Û�ñ|ÛHß$èfÚfè1òTØ ñWÝ�ãeÛHÞïá ñ~áYÙ�Úná�ÛHÚ�ñ ò$ßNß(ñ�ÚfÚ1ñ 	�Û�ñ\Ú1ñ ò
Ý4Ù9ò(ò�Ù�å�ñ òªÜuÚ��ýØ 	�Û4Ù�ß(ñ�ÛHÞ�ò/�ýãeÝø��Þ(ñ=ð ßªÙ�Û10�Únã9ðHå"èfß$Û�à�ñ òtà�ñKª þ ';ñ�ßÞ��� þ 'r3,è + ñ + ò$ÛHÞ~Ú���Ù/00ñ < à�Ù�ð�ò|Ú1ñvÞ(ñ�Ýø��Þ(ñæà�ñ
ÚéÙ*@�ñ�Þ$Þ(ñN, 1 5 + "Tñ ò\Ý4Ù9òCò�Ù�å�ñ ò~Ü�Ú��ýØ 	 Û4Ù�ß(ñ�ÛHÞ|á§ãeÞ$Þ(ñ ò$ÝMã9ð�à�ñ=ð ß©ÜâÚéÙ�ëeÙ�Ú1ñ�ÛHÞ~äuÙ/0�èfäuÙ�Ú1ñ­à�ñªÚéÙ�à�è1ò$ß$Þ$è��HÛHß$ènã9ðfñ=ð
Únã9ðHå"èfß$Û�à�ñ + ú)ñ òlÝ4Ù9ò(ò�Ù�å�ñ òNÜps â�·ML 1 s ¢ � �a'"3,è + ñ + ò$ÛHÞlÚ���Ù/0�ñ5j à�Ù�ð�ò@Ú1ñ Þ(ñ�Ýø��Þ(ñQà�ñïÚéÙ-@�ñ�Þ$Þ(ñt, 1 52á§ãeÞ$Þ(ñ ò$ÝMã9ð�à�ñ=ð ß
ÜæÚéÙvë"Ù�Ú1ñ�ÛHÞQäâè�ðHèfäuÙ�Ú1ñ­à�ñ|ÚéÙâà�è1ò$ß$Þ$è��HÛHß$ènã9ðEñ=ð�Únã9ðHå"èfß$Û�à�ñ +

ú=Ù�ÞTãeß�Ù�ß$ènã9ðÅà�ñ¿ÚéÙ�@�ñ�Þ$Þ(ñáò$ÛHÞKñ�ÚfÚ1ñ!
;ä+¯�ä+ñáð)��Ù�Ý4Ù9òæØ�ßTØ�ÝHÞ$è1ò(ñáñ=ðÄá§ãeäâÝHß(ñ´à�Ù�ð�òæá ñ òæáYÙ�Úná�ÛHÚ1ò + YlÚfÚ1ñ�òCñß$Þ�Ùeà�ÛHèfßWÝ4Ù�ÞQÛ�ðJàHØ§áYÙ�ÚéÙ�å�ñtà�ñªÝ ê Ù9ò(ñ©à�ñ©ÚéÙâà�è1ò$ß$Þ$è��HÛHß$ènã9ð�ñ=ð�Únã9ðHå"èfß$Û�à�ñ + ú*Ù�ò$ß�Ù�ß$ènã9ðEò$Ý4Ù�ß$èéÙ�Ú1ñ�ñ!&øñ§á�ß$Û�ñtÛ�ð�ñ
ÞTØ�ë'ãeÚfÛHß$ènã9ðçá§ãeäâÝHÚ1��ß(ñKñ=ð|ª þ�)�uev ñ=ð ë�èfÞTã9ð + I ñ=ð�à�Ù�ð ß­á ñtß(ñ�äâÝ�ò9-BÚéÙ�@�ñ�Þ$Þ(ñæßTãeÛHÞ�ð�ñæà�ñH�D�('vÙ�ÛHßTãeÛHÞ©à�ñ�ò�ã9ð
Ù/0�ñ + ü\è�ð�òTè�--Ù�ÛOß(ñ�Þ$ä+ñCà�ñu: ÞTØ�ë'ãeÚfÛHß$ènã9ð�òuà�ñ¿ÚéÙ�ò$ß�Ù�ß$ènã9ðª--ÚéÙf@�ñ�Þ$Þ(ñ�ÙJßTãeÛHÞ�ð�ØJà��Äñ=ð ë�èfÞTã9ð�ª þ ' Ù�ÛHßTãeÛHÞ�à�ñ
òTã9ðOÙ/00ñD-~ñ�ßtÚéÙJà�è1ò$ß$Þ$è��HÛHß$ènã9ðyñ=ð Únã9ðHå"èfß$Û�à�ñáò(ñâß$ÞTãeÛHë�ñBñ=ðOãeÝHÝ�ã�ò$èfß$ènã9ðOà�ñ�Ý ê Ù9òCñ�Ù§ë�ñ§á´á ñ�ÚfÚ1ñuÞ(ñ�ÝHÞTØ ò(ñ=ð ßTØ ñ
ò$ÛHÞ ÚéÙ���å"ÛHÞ(ñ©ü + e + Y�ð¿ÝHÞ(ñ�äâè1��Þ(ñªÙ�ÝHÝHÞTã90�èfäuÙ�ß$ènã9ðª-Bã9ð´Ýmñ�ÛHßïá§ã9ð�ò$ènàHØ�Þ(ñ�Þ5	�Û�ñWÚéÙvà�è1ò$ß$Þ$è��HÛHß$ènã9ð`ñ=ðCÚnã9ðHå"èfß$Û�à�ñ
ä�ãc÷�ñ=ð�ð�Ø ñ
ò$ÛHÞ�	�Û�ñ�Ú1	 Û�ñ òg.$ãeÛHÞ(ò�ñ ò$ßvÛ�ðHè£A�ãeÞ$ä+ñ + I Ù�ÞæÚéÙ`ò$ÛHèfß(ñD-*ÚnãeÞ(ò(	�Û�ñ�Ú��ýã9ðOá§ã9ð�ò$ènàHØ�Þ(ñ�Þ�Ù�ÚéÙJà�è1ò$ß$Þ$è��HÛHß$ènã9ð
ñ=ð Únã9ðHå"èfß$Û�à�ñæä�ã/÷�ñ=ð�ð�Ø ñ*ò$ÛHÞWßTãeÛHß(ñæÚéÙ�à�ÛHÞTØ ñâà�ñvÚ��Äñ60�ÝMØ�Þ$è1ñ=ð�á ñ�3F��w v # 56-Mã9ð ÚéÙ*ò$ÛHÝHÝMã�ò(ñ�Þ�Ù�Û�ðHè£A�ãeÞ$ä+ñ +Ö> ðð�ãeß(ñ�Þ�Ù*	 Û�ñ|ÚéÙvÞTãeß�Ù�ß$ènã9ð±à�ñ|ÚéÙ�@�ñ�Þ$Þ(ñ-ð)��ÙuÙ�Û�á�Û�ðEñ!&øñ�ß�ò$ÛHÞïÚéÙæà�è1ò$ß$Þ$è��HÛHß$ènã9ð�ñ=ðJÚéÙ�ß$èfß$Û�à�ñ +
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d�E�:�� �7�(� òV���E�c�(ñ/�=ð�ñZ�7�(�1ñ"���E� � � ��ð��(ñZ�7�p�����S�E�:�(ñq�����D�/÷��9ð�ð�ñZ�+ñ=ð�������ò7�8�1	���ñ( c¡t�0
¢��ñ � � ��ñ8£�¤ *e¥�õ�öp¦ � �;ò(ñ��Z�7�R�9ðñ6ù��a��� ñ��øñZ�c�+¯Z�7�(ñ��c�����c�:�(ñX��ñ � �§���1ò7�7�7���c�c�7�R�9ð]��ñ � �¨�c�=�E©ª�9ð���ñZ�c�p���«���­¬��:�q�c� j8® L û  �¡��c�(� ò���¯����:��c�9ð�ð���	���ñ � 	���ñ òp�c�Z�D�E� � ò*ò=�c� � ñ��c�7��ð��Z�:�mñ���ñX� ñZ�7�(ñ��+ñ ò7�c�(ñ ¦ �9ð¡ñ ò7�7�:�+ñ � � �:�8�����Z����ñ � �&¯��E�7�S�E�7�R�9ð°��ñ ò���9ð����:�7�R�9ð�ò��E�7�p��ò7�c���Z�7�1	���ñ òRò7�c� � �8�c�Z�(ñZ�7�8��ð��E�7�R�9ð¨��ñ � �Kò(ñ��Z�7�R�9ðEñ6ù��a��� ñ( 
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I ���c�N��ðýù���¬��c�c�;ñ=ðÀ�c�=���=�9ð ¦ ñZ��ñ=ðÀ���+ñZ�7�D��ð�� � ñ ò�ù����Z�7���E�7�R�9ð�ò8��ð��7�7��ð�ò(� 	���ñ òB���«�c�Z¯�ñ � ���c�øñZ�+ñ=ð����ñ � �N��ñZ���mñÁ3 � ��	�����ð��7�:�=��j HfÂ .¢Ã ¢ j ® L ûqÄ j * �Z�D��ð���� � ���(òt���9ð�ò7�D��ð��(ñK5 ¦ � ñ ò5ù����Z�7���E�7�R�9ð�ò2�������­¬��:�q�c�ò=�9ð��q�c�Z�(ñZ�7�8��ð�� ñ ò-���E�q� ñ �:� ñ ò"���4�c�(ñZ�8�1ñZ�-������ð��q��� ��ð��(ñZ�D���Z�7�R�9ðàj *   I ���c��jÆÅ j HfÂ .dÃ ¦ j8® L û ñ ò7�"�c�9ð�����1ò7�7�7���c����ò(ñ � �9ð���ð�ñ � ���)ñ@¬����9ð�ñ=ð��7�1ñ �:� ñZ�+ñ=ð��/�c���Z�=���1ò(òD��ð��(ñÁ3D���(�c�(ñ"Ç� �ep3È���E���D��ñK575"É
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�c�9ð�� � �N�øñ=ð��(ñ�ñ ò7�����:�(ñ��Z�(ñZ�+ñ=ð��2�(ñ � �R� ñ � � � � �9ðc�(��ñZ�c����� ��ð��(ñZ�D���Z�7�R�9ð¨�c�=���=�9ð0
d�E�:�a �Ó2�a��ðc�p����ð�ò ¦ � �Äñ!&øñZ�t��ñ òù����Z�7���E�7�R�9ð�ò���ñ � �q��ñZ���mñ�ò7�c� � �q���1ò7�7�7���c�c�7�R�9ð���ñ�j8® L û ð)�Äñ ò7�Ô���9òTð��Z� � �:��ña��� � ñ-ñZ� � �q�c�=��������ñ=ð��(ñ2©Õ���7�q� � ñ�c���:�R¯Z�7�(ñ"�p�����'��� ñpÖ ����× É Ê ��j8® L û Åyj � ¢ÙØ , õ�Í�Î � Ä jÁÏ0�ÕÚ�Ð Ñ ® L ÂÒH ��� 3ªÇ�  � 5Ø �Z�D��ð��t��ð����7ñ@Û��Z�1ñ=ð��t��ñ-ð����7��� � �1òD�E�7�R�9ðÜ ¾Ý)ñ2©e���Z�(ñZ�c��Ú©�fÅ{£ � �(ñ!ùØ�Z�(ñ �eÞ �E� � ��ðc�1ò(ò(ñZ�+ñ=ð��2��ñ � �Nß���ñZ��ñq��ñ���1ò7�7�7���c�c�7�R�9ð����E� � ñ òTù����Z�7���E�7�R�9ð�ò����r�c�Z¯�ñ � ���c�øñZ�+ñ=ð�� ¦ ñ=ðc��ñ=ð����=� ñ òV�c�7��ð��Z�:��� � ñZ�+ñ=ð��t���E� �eÞ �9ò�÷$�p�Z�7�7�1ñ/���ò7�øñ��Z�7�(ñ"� Þ ��ð�� � �9ò7�7�R�Z�:�=�-��ñ òV��ð��(ñZ�D���Z�7�R�9ð�ò��������=�9ðc�Rß���ñ òa 
Ý�� ���(�c�(ñ2Ç� �e�� �:� ��ò7�7�(ñ �eÞ ñ!&øñZ�Ô��ñ ò�ù����Z�7���E�7�R�9ð�ò���ð��7�7��ð�ò(��ß���ñ òà��ñ � �/��ñZ���øñRò7�c� � �"�c�Z�(ñZ�7�8��ð��E�7�R�9ðX��ñ � �� �9ðc�(��ñZ�c�t� Þ ��ð��(ñZ�D���Z�7�R�9ð��c�=���=�9ð0
d�E�:�a �Ý)ñ ò����1ò7�7�7���c�c�7�R�9ð�ò��9ð����Z�=�"�9�c�(ñ=ð���ñ òRñ=ð`ò7�:�-� � ��ð��t���Ò¬r�8� �:� ñ���ñZ���mñ ò��ñ/�c�=���=�9ð�ñ=ð��7�(ñÁ£�¤ *¢á õ.ö ñZ��âw,R£�¤ ó�ô õ�ö ��¯�ñ����2Ó�ú7ãwú#�� ��2Ó�ú7ãwú#�¬ñ ò7�V��ðX�c�=���(�D�E�8�+ñ-��÷w�c�7�R��ñ"��ñ"�c�Z¯�ñ!
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<Xmax> = 861 g/cm2

100 g/cm
2

Xmax  (g/cm2)

λp-air = 36.8 g/cm2
k λp-air = 44.2 g/cm2
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λ = 32.5 g.cm-2 λ = 37.9 g.cm-2

proton proton
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Öþä=W ×ÅË  c¡ � ¯(�E� � bU/!z����c��b � �t� �   ¦aÄ �����K  Æ � ¯m ��£ÓVÉe]
	 Õ=Õ D�_�Q Õ ? Õ=Õ ?
Öþä=y × Ø- +ØB ¶z�� �Z� ì �H� �q� �   ¦¶Ë   Ä �����a  Ð É+Ó���� �   Ä �E�7�a  Ä �����a  ÊaÌ�]:Q¡È=È�D�_¤y=? � /¸y�D&È�õ ÐN +Ç� �çå�$��� � �q� �   ¦Ä �����a  Æ � ¯m ��òÊ�Ò�]:Q¡È(ä=?�_RQ=Qaä=?�/FQ=Qaä=y�õ Í  |Î8 6Ð"�E����� � � � �V� �   ¦bÄ �����a  Æ � ¯m ��£ñ6Ó�]:Q¡È(ä � _¼Q¡?=W Õ /FQ¡?=W �
Öþä � × ã�  � �7�D�E���D� � �bì���]
	 Õ=Õ D�_V�
�=�7�=���c�Ví Õ DaQ9	=W=È
QÖþä(ä × z� c¡�� � � � �7�D� � �t� �   ¦ Ó���� �   Ä �����a cÇ�] Ä �=���( �ã��c�c� �  c_CÒbÚ���]:Q¡È=È=È�_�	�	�	�/I	�	�D
Öþä=È × z� bØ2�
����� � �t� �   ¦aÄ �����K  Æ � ¯m �Ý � �7�a +Ò
Ìa]:Q¡È=È=?�_�W�	=W�/¸W�	(äÖ�È Õ ×ÅÆ  
z� �Ç�� � �7�7���6�E�:�7��� � ��� �   ¦aÄ �����K  Æ � ¯m �Ý � �7�a VÚ6Êe]:Q¡È(ä�D�_¤Q¡?(ä Õ /FQ¡?(ä=?Ö�È
Q × z� bzÀ cÇ � ���Fì ¦ J� aØ�� � b � � ¦bÍ  ¾ã��D��� � ¯ ¦aÄ �����a  Æ � ¯� �Ý � �7�a �ð6ña]:Q¡È=È=È�_�D&È�	=y�/�D&È�	(äÖ�È�	 ×ÅË  c¡ � ¯(�E� � bU/!z����c��b � �t� �   ¦aÄ �����K  Æ � ¯m ��£ÓVÓe]
	 Õ=Õ 	�_ Õ ?=? Õ Q=Q
Ö�È=? × K2 �ã$�
�c� � ��� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a ºÇBîa]
	 Õ=Õ=Õ _ � /FQ¡?Ö�È�D × Ø- bzÀ  Ë  �ÇV�E�	-m���D� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a �Ê6Ê�]
	 Õ=Õ D�_¤Q¡W=È�/FQ¡y=yÖ�È=W ×��  c� � ã$����bK� � �2� �   ¦aÄ �����a  Æ � ¯� �� Ò
ña]
	 Õ=Õ y�_ Õ D&? Õ=Õ Q
Ö�È=y × K2 cÝÌ  Ä �S�|ì � ¦ ¡��7�7�=�����E�7�a  Ä �����a ºÇBîa]
	 Õ=Õ Q!_�?
Q¡È�/¸?�	(äÖ�È � × ¡- cÓB 6Kà� �:� ��� ¦bÄ �����a  Æ � ¯m ��òÚ6Ée]:Q¡È=È=È�_CQ=Q¡? Õ Q9	
Ö�È(ä × NB cÇ � �7�=��� ¦aÄ  �ÇÔ� �:� ���:� ¦ ã� ��/�E����� � �:/`K��E�8���E��� � ¦ ¡��7�7�=�����E�7�a  Ä �����a ¶Ç|îa]
	 Õ=Õ=Õ _CQ9	
QO/FQ¡? ÕÖ�È=È × ã� $çå���7�c�R��� ¦ zÀ  Í � �7�c�:��� ¦VÄ �=���(� � ���t�E© Í � � ��� � �7�R�a� � Ä �����7�R���¼ðVÉe]:Q¡È=È=?�_Vä=?=?Ö.Q Õ=Õ ×sÆ  aÐ/�������c� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a 6Úa]:Q¡È=È=y�_Vä
QO/FQ=Q ÕÖ.Q Õ Q × z� c¡��Z-c�=���7�R� � ��� �   ¦ ¡��=�7�=�����E�7�a  Ä �����a VÊaîa]
	 Õ=Õ W�_M?=W=W�/¸? � QÖ.Q Õ 	 × 56 $ç8 6Kà� � ÑV�7� � ������� Æ   Ë   Ä �=���7� � �=� � ¦aË   Ä �����a VÐ�ÉcÓ���� �   Ä �E�7�a  Ä �����a ¶Ç
Óe]:Q¡È=È Õ _�Ý�Q¡?�/¢ÝC	 ÕÖ.Q Õ ? ×p�  6K��E�D� � ����� � �t� �   ¦ 	 � �7�65	K Æ K�]
	 Õ=Õ Q!_�D&È(äÖ.Q Õ D ×sË  cÝ+����� ��� � ¦ 	 � �7�65:K Æ K�]
	 Õ=Õ Q!_MW Õ 	Ö.Q Õ W ×sÍ  bÎ8 VÐ/�E����� � �t������¡- ÏzÀ bØt� �:� �
� ¦ Q¡WE�7�65:K Æ K ¦bÄ � �K¯$���:¯ ¦ ð%]:Q¡È ��� _M?=W=?�/¸?=W �Ö.Q Õ y ×sÍ  c¡×-c�Hïm�9������� � �t� �   ¦ ¡��=�7�=�����E�7�a  Ä �����a ¶Ç
Óe]
	 Õ=Õ Q!_CQO/FQ=QÖ.Q Õ�� × K2 �ã$�
�c� ¦ ¡��=�7�=�����E�7�a  Ä �����a VÊVÊ�]
	 Õ=Õ D�_CQ¡W
QO/FQ¡W(ä
Ö.Q Õ ä × ã� cÇÔ���7�D�E� � ��� �   ¦ {�X/ã � /Iã�5¸z1/ Æ { Ä / Õ=Õ ?�/FQg]
	 Õ=Õ 	�_Ö.Q Õ È × �B  �  cÓ��E�c�p�a¯ ¦ {�X/ã � /Iã���¡�/ Æ { Ä / Õ Q¡W^]
	 Õ=Õ ?�_
Ö.Q=Q Õ ×sÍ  c¡3���=�
�c� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����K +ÇBîa]
	 Õ=Õ Q!_3	�D&W�/I	=y ÕÖ.Q=Q=Q × �B  Ë  c¯����X� � �×Ô�� � � ¦aË   Ä �����a �Ð�É�Ó���� �   Ä �����a ¶Ç|îa]:Q¡È(ä(ä�_CQ Õ W�/FQ=Q¡?Ö.Q=Q9	 × z� cÓ��E������� � �t� �   ¦aË   Ä �����a 6Ð�É�Ó���� �   Ä �����a ºÇ|Ìe]:Q¡È(ä�D�_VÝC	=?=W�/¢ÝC	=?=ÈÖ.Q=Q¡? × �B 6Ð/���D� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a �Êbîa]
	 Õ=Õ y�_�D�ä�D�/�D&È�DÖ.Q=QUD × �B 6Ð/���D� � �t�E�a  ¦ ¡��7�7�=�����E�7�a  Ä �����a �Ê6Ê�]
	 Õ=Õ D�_�	=È�/�D&WÖ.Q=Q¡W ×sË  cÓ- 6K��E�m� � ¯$� �Z�:��� ¦ 	 � �7�65	K Æ K�]
	 Õ=Õ Q!_CQO/�DÖ.Q=Q¡y × z�  Í  ����a¯(� � ��� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a ¶Ç|ða]
	 Õ=Õ ?�_M?=W
QO/¸?=y=WÖ.Q=Q � × ¡- bzÀ bØt� �:� �
� ¦bË   Ä �����a �Ð�ÉcÓt��� �   Ä �����a 6ðe]:Q¡È(ä�	�_�QUD&y
QO/FQUD � ?Ö.Q=Qaä × z� 6Ð2� �:��� � � �t� �   ¦aË   Ä �����a �Ð�É�Ó���� �   Ä �E�7�a  Ä �����a 6ñVÌe]
	 Õ=Õ D�_MÈ � /FQ Õ WÖ.Q=Q¡È × JÔ cÓ � � � ���c� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a VÊbî%]
	 Õ=Õ y�_�D�	
QO/�D&? �
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Ö.Q9	 Õ × ÐN ��/��¯$�R���=�
������� Æ   � Þ Ó � � � ¦aË ���c�S��� � �E©�Kà� � �8�R�a� � Ä �����7�R����î'Ç^]:Q¡È=y�D�_×?=È�D&y�/¸?=È=W=WÖ.Q9	
Q × ¡- cÓB cÇÔ����� � � ¦aÄ ���ò�7� � �7���`]:Q¡È=y � _×KÔ���S� �Z�:� X��c�:¯ � ���7�:�4�Ö.Q9	�	 × Ø- cÇÔ�7��� � � ¦ �7�aE�� � � �"�eÞ ���c�:¯ � ���7�:�=� Ä  ¾ã���-��E�7� � � ¦6Í ��� � ����� � ]:Q¡È � ?�_Ö.Q9	=? × Ç2 bÎ � � � ���E� � � ¦VÄ ���ò�7� � �7���`]
	 Õ=Õ ?�_MÎ"�E� � �7�7�c� �Ö.Q9	�D × Ç2 bÎ � � � ���E� � � � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a �Ê6Ú�]
	 Õ=Õ y�_�	=W=È�/I	=y(äÖ.Q9	=W × z� cÓ��E������� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����K VÊaÌa]
	 Õ=Õ ?�_P	=È=?�/¸? Õ ÈÖ.Q9	=y × JÔ bÎ"��ì$�:�p���=� � ��� �   ¦ Ó���� �  �5I���7�7�7�c�X az � �7�Ü  Ä �����a  Æ � �a c¡£ñ+ÒbÊ�]:Q¡È=È=y�_�W�	 � /¸W=?=?
Ö.Q9	 � ×sË  cÇ� �ÇÔ�:�	ì�� ¦R$'ëbê�$'ë
ê*Ü�ç�ã¦â�äVåsæ�ç	â3à�èfß�àFêsÜ#":-�àUß�ä6èfß�é é.â=èfß�Ü�äxÛ$Ü=ùBä6èfß�äBú ]:Q¡È=y�D�_ Ä � �7���E�p�
� Ä � � ���Ö.Q9	(ä × Ç2 ��/�¡Ñ��=�
� ¦ Ð�¡ Ä /I	 Õ=Õ 	�/ Õ y �
Ö.Q9	=È × z� cÓ��E������� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����K VÊ6Êe]
	 Õ=Õ D�_P	=?=W�/I	�D�äÖ.Q¡? Õ × ���7�7��ÉJí=í�ÑMÑMÑ � �E�c�Ü  ���;	E�6?�  ©ª��í�5!Ô�J�z Õ W3íÖ.Q¡?
Q ×sË  
Ô
 �Ç �Z� b � �2� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a VÊVÚ�]
	 Õ=Õ y�_CQ9	=È�/FQ¡?=ÈÖ.Q¡?�	 × JÔ c¡��=ß�� � �=� � ��� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a 6Ê6Óe]
	 Õ=Õ y�_3	=?
QO/I	�D�	Ö.Q¡?=? × Ó- �ã���ì(��ì�� � �t� �   ¦ 	=ÈE�7�65:K Æ K Ä ��� � ðe]
	 Õ=Õ W�_CQaä=W�/FQaä(äÖ.Q¡?�D × z�  Æ ����� � �����A�N bØ � �Fì ¦ ¡��7�7�=�����E�7�a  Ä �����a 6ÊaÌa]
	 Õ=Õ D�_�y=y
QO/¸y=y �Ö.Q¡?=W × ã� Ïz� �ã �Z� �Sb � � ¦ z�  Ë  cÇ � �7� � � ¦ 5I���a  Ë  ��E©�¡t�c� � � � � Æ ���+ añVÚe]:Q¡È(ä�D�_My=y=WÖ.Q¡?=y × ÐN cÝ � © � �c¯�� �,� �t� �   ¦ �E�SN��:¯§É Õ���Õ D� .Q¡W=?�	E¯�QÁÖþ�
�7�7�=��/e�c� ×Ö.Q¡? � ×sÄ  VKÔ� � ��� � �t� �   ¦ ¡��=�7�=�����E�7�a  Ä �����a C]
	 Õ=Õ�� _ ¦ �c���åÉ.Q Õ  .Q Õ Q¡y3íF[Z þ�
�=�7�=�����E�7�7�c�����a �	 Õ=Õ y� .Q=Q(  Õ=Õ äÖ.Q¡?(ä × Ç2 cÇÔ���
�����p� � �2� �   ¦ �
�7�7�=��/e�c�Ví Õ���Õ ?
Q¡?�	E¯+QÖ.Q¡?=È ×sÄ   Ä �7�:¯��:� � �D� ¦
÷3?	á�tKUy�6t¾égù
Ü�ç*ê�Ý�àFêOäVàFê6�ºß�êOé.åÅÞdê	â�Ý�ù|ç*êOÞdêOä6è�Ý@¦ �D� � ì��E�å¡��c� � �Ôã$���c�7�Á¡���� � ���=���¾z ��� /�7���c� ¦ ã � �c�a ;	 Õ=Õ yÖ.QUD Õ ×sÄ �E�7�7�R� ��� ���E�D�PÐ2�=���c� ¦aÆ � ¯$� � Ñ��E© Ä �E�7�7�R� ��� Ä �����7�R��� ¦aÄ �����a �Ý � �7�a �ÇmÚ6ÉVÊ�]
	 Õ=Õ D�_
Ö.QUDaQ × JÔ cÓ � � � ���c� ¦aÄ ���ò�7� � �=���`]
	 Õ=Õ W�_�Î"�E� � �7�7�c� �Ö.QUD�	 ×sÍ  ¾ã��D��� � ¯ � ��� �   ¦ Q � �7�^5:K Æ K Ä �E�7���RÓ%]:Q¡È(ä
Q!_�	=W=y�õ Ë  aÔò a{ � - � �7� � �2� �   ¦ QaäE�7��5	K Æ K Ç����c��� � ��� �Óe]:Q¡È(ä=?�_P	�	 � õ�¡B bzÀ bØt� �:� �
� ¦bË   Ä �����a VÐ ÉcÓt��� �   Ä �����a 6ðe]:Q¡È(ä�	�_¤QUD&y
QÖ.QUD&? ×sÆ  
z� �Ç�� � �7�7���6�E�:�7��� � ��� �   ¦aË   Ä �����a VÐ�É�Ó���� �   Ä �����a ºÇ|ñe]:Q¡È(ä � _¤Q=Q¡W�/FQ=Q¡ÈÖ.QUD=D × ÝÜ���=� Æ �9� ��� �:�(� ¦6Ä �c� � ���a az§�E�� bî¶Ò�]:Qaä=È=È�_�? � WÖ.QUD&W × ¡- cÇÔ���=��� � �Sb ¦ ¡t�c� �   � �c�a Vñaîa]:Q¡È=È=W�_3	 � y=W�/I	 ��� ?Ö.QUD&y × ¡- c¡¼- � �����D�=� � ��� ¦ Ð�¡ Ä /I	 Õ=Õ ?�/ Õ W=ÈÖ.QUD � ×sÆ  �Ç ��� � ¦ Kà���E�c� � �u	�É $aç:â�äaÝ�Þsß�Ý�Ý�ß�Ü�ä<è�ë&ç	Ü�ù�ú�ë è�ë
ê¤â3èfÞ�Ü�Ý�ø6ë
êUç	êZ¦ ���ÁÝT�
� � � Æ � �p��� � Kà� � �8�R�a� � ¡�����/� ���7��� ¦|Æ  bz� bz � �
�7�c� � � ¦ � �+  ¦�� � �  6È�D��E©¾Kà� � �8�R�a� � ¡3��� � ���7���`]�ÔÙ� ��� � ¦ Ó � Ñ çå���	ì ¦ Q¡È(ä(ä�_Ö.QUD�ä ×sÆ  
z� �Ç�� � �7�7���6�E�:�7��� � ��� �   ¦ Ó���� �  �54���=�7�a bz � �7�Ü  Ä �����a  Æ � �K $¡òÊbî�Ìe]:Q¡È(ä=W�_�DaQ Õ /�D�	(ä
Ö.QUD&È × Î8  Æ � � � ¦bÄ ���ò�7� � �7����]
	 Õ=Õ 	�_ ¦ X��c�:¯ � ���7�:�4���E©$Xt�D�E�Ö.Q¡W Õ × JÔ  NN bÎ:� � ��b���� � ��� �   ¦R$'ë
ê,V ÿRfg$¶á�÷3Tihkjml�á�ê!øbÜ�çOèMâ�ä�å@UMÿ�'e$¶á�÷�Ton`V ÿRf¼ûRU ]:Q¡È=È=y�_
Ö.Q¡W
Q × K2 �JÔ ¾Ç����c� � � ¦ Kà���E�c� � �¤yXÉ -+à*â=è�è!êOçOß ä|ú � ã�æ�â�çOèfß�àUé)ê�Ý@¦ ��� Ø������
-��$��ì��E© � �c�7�R��� ¦ ¯�� �   Q�]fz¨��Ð2�D��Ñ�/Øt� �:� ¦ Ó � Ñ çå���	ì ¦ Q¡È=È=W�_
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Ö.Q¡W�	 × Î8 (Ó- �Ý+�R��� ¦Bá�â3å�ß�â=èfßfÜ=ä¦â�ä�åPÛ�é.Ü�ùbåCæ�ç:Ü¡à�ê�ÝFÝ¡ê�Ý¼ß�ä è�ëbê�÷RèfÞ�Ü�Ý!ø6ë
êOç*êZ¦ Ó � Ñ çå���	ì ¦�� ¬$©Õ���=��X3�c�:¯ � ���7�:�I�Ä � � ���`]:Q¡È=È�	�_Ö.Q¡W=? × �B �� � �:�7� � ����[f�S��� ¦|û�é.ê	à¡èfç:Ü�Þ�â¡ú=ä�êUèfß�à:-�à*â3è�è!êOç�ß�äBú�Ü=ä�-3ø6ë
êOçOßfàFâ�é
æMÜ=é ã3å�ß Ý�øbêUçFÝOßfÜ�äaÝ@¦ Ó � Ñúçå���	ì ¦ ¡�� � /�7�R�a���1{ � � � ¯$� � � Ä �b-Ü �]:Q¡È=y=È�_Ö.Q¡W�D × ¡- �z� EÇV�
���æ����� Æ   Ë   Ä �E�c� ¦�Ä �=�$�( ��E©��7� ��� �������7� � ����� � � ba�
� � ã��$�8�����=�:�c�����sØ2� � ì$�R���.ì$� ¦ Ð2� ��� � � ¦

� ���:� � �¤-��ZK2 �ï � © � �=���T�����"¡B �Ð2����b�]:Q¡È(ä=W�_'y Õ y�/¸y
Q¡y�õKÝÌ  Í  ¡z�� � �����t������z�  Ë  ¡z�� � ����� ¦�Ë  �Ð � ���c�����a Æ � �uÉºÇ=]:Q¡È(ä=y�_�QUD&W Õ QO/FQUD&W Õ È�õ$Î8 Üçå���7�c����� � �N� �   ¦ Ä � ��� � �a �ã������ � ã$�Z�e �ñ6Ó�]:Q¡È(ä(ä�_u?=È=W�/¸?=È(ä�õ�zÀ K������Z�S���c� ¦ ¡B c��� ã��E�7�D� ¦ ÐN �Jæ�R�$����� ¦ � � �c�a ��E© Ä �����D�Z��� ¦ X��c�:¯ � ���7�:�4���E© Æ �����Å/åÝ��Áã��E�c� � ��bK� ¦ 5d�D� � � ¦54��� � �S��� � Ó���� � Ó��c �ä(ä�	A]:Q¡È(ä � _Ö.Q¡W=W × K2 bÎ8 VÐ/�E� � - �7� ��� �   ¦bË  �¡��7�p���a �ã$�( 
/Ôã�� � �Z�S� � {Ì���:�7�R�
� ÓVÊe]
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