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§�¨ª©^« ¡�)I�-½�´z¼PÄÃ½~À�¿ÅÀ3º»¼^¿ÅÉ��Ï¹»¼P½~¹Ê¶l¾\Á®½>¼P½~¹ÊÁ®½~¹»Î`ÂËÀK¸Ë¼PÄzÄ>¼P¸Ë¸x¶'ÄÃ½5��ÂË¾CÀ3¿Å¹ÊÁ®½ÃÄ~¹piCÂC½~¹Ê¶l¾0ÂË¾C¹($d¶'Ä~·�À�¿CÀsÁ¦É��CÉs¾CÀs·�Às¾`½~Áz¿ÅÉ³½~ÀsÆ³½~ÉsÁ¦¸E¼PÄð!ÝKð/¥Cð Às¾`½ÃÄ~ÀZñ�¼ ¹�á À³½�ñ�¼ ¹�áãâ äÈå � ¬ÚÆs¶`¶PÄ>¿C¶'¾Ë¾ËÉ³ÀsÁ�ÉáÎ`ÂE¼7½~¶'Ä~¹»¼'ºÊÀsÁ>²=Ô�ÕÖÀ�Æ³Às¾`½ÃÄ~ÀZ¬�Ý�´<²3À³½-ºÚì ¼'¾`½~¹ÊÆsÀs¾`½ÃÄ~À9¬ ¼P¾Ï½~¹�Ý�´<²3Ìl¼'º»¼'Æ³½~¹»Î`ÂËÀ³ÁÁÃ¶l¾`½G¸x¶lÁÃ¹È½~¹Ê¶l¾C¾ËÉsÁGºÊÀ�º»¶'¾ËÌ�¿ÅÂZ¸Cº¡¼P¾9Ìß¼Pº»¼'Æ³½~¹»Î`ÂËÀ�¬ÚÆs¶'ÂCÄ�ixÀK½ÃÄ>¼P¹Ê½G¸Cº»À³¹»¾E²3Û ���PÝ
~T�Ûz|�����6�g� õGø�o>viûqü
��L?A�>ML�Dy��EFA�EI:=DÑBD�A�>CB¿GIBe��Ùe:=�p9;:K�ML�D�ACBe��J�L�G L=ÙA�EI��<yBoBA�Bbì�A�>ML�ð J�L�G L=ÙA�EI��<yBo�CB¶��EFA�<yBQ%.>ML�EI�CB�V@ G L�@ GIB��BD�AsBD�A�>CB
õGø�o=��BA�õGø�o � ûqüd)���E;< DyBj9 >C:=9�:=>�A�EI:=DZ��EFJKD E���Ù|L�A�E&%¥B&N�<T>MLe�¥:=D DyB��BD�A?Be��AoÙe:=Dy��A�EFA�<y�¾N B?9 >C:=AC:=Dy�áNdþ :=>�EFJKEFDyB
J�L�G L=ÙA�EI��<yBhNyL�Dy�VÙeBAOEFD�ACB>y%=L�GFGIB�$g:=D«N B^%.>ML�EFAV:=@y�CB>y%¥B>V< DyBÓL�D EI�C:=A�>C:=9 EIBTN Be�ON�EF>CBeÙA�EI:=Dy�ÑNdþ EFDyÙEIN BDyÙeBTBD
o LG%¥B< >�N�<�ÙeBD�A�>CBHJ�L�G L=ÙA�EI��<yB�)¥�ÛBH>MLe�¥:=DÓN BH��L�>���:=>¶N�EF�pEFD�<�L�D�A���<�L�DyNpG þ �DyB>�JKEIB?L�< JK��BD�ACB�$�ÙeBA�ACB?L�D EI�M:�ð
A�>C:=9 EIB�N B^%�>ML�EFAo�|þÿL=ÙeÙeBD�A�<yB>f�$9 GF<y�¶��L�< ACB��DyB>�JKEIB�)���L&>�EFJKEIN�EFAC�j�ÓL�JKDy�A�EI��<yB�N�EF�pEFD�<�L�D�Ao��<�L�DyNhG L$ÙC��L�>�J¥B
L�< JK��BD�ACB�$;< DyB$9 >C:=9;:=>�A�EI:=D©�CEFJKD E���Ù|L�A�E&%¥B N BODy:|��L�<�ìÈGI:=< >CN �¾N B^%.>ML�EFA¾L�<RÙe:=D�A�>ML�EF>CB!o
:=>�ACB��BD�A$L�A�AC�D�<yB>
ÙeBe� L�D EI�C:=A�>C:=9 EIBe�')g��B>�AML�EFDy�V��:.N îGIBe�$9 >C�^%¥:=EIBD�ApL�<y�C��E¶< D{¤y<�ì�N BpDyB< A�>C:=Dy�VBD»9 >C:'%¥BD�L�DyÙeBTN�<«ÙeBD�A�>CB
J�L�G L=ÙA�EI��<yB iI§Ck})

Ú?< AC:=< >�N BJõGø o>v û�üd$gG þ Bbì�9��>�EIBDyÙeBÈÚ?Ü¾Ú¾�.Ú L+>CB9�:=>�AC�Z< DyB_L�D EI�M:=A�>C:=9 EIBÙ�RJK>ML�DyN BZ�eÙC�yBGFGIBÈÙe:=>�>CBe��ð
9;:=DyNyL�D�AY�6< DyBp��:.N�< G L�A�EI:=D N�EF9;:=G L�EF>CB�BD«L=�CÙeBDy�CEI:=D»N�>C:=EFACBÓN B2¤Ö� NdþÿL��p9 GFEFA�<yN B�$gL'%¥BeÙ�< D��ÓL�ì�EF�O< �
L�< AC:=< >?N�<+ÙeBD�A�>CB&J�L�G L=ÙA�EI��<yB$BAH< D_N ����ÙEFA?NyL�Dy�HG LÑN�EF>CBeÙA�EI:=D+N B¾G þÿL�D�A�E ðñÙeBD�A�>CBOJ�L�G L=ÙA�EI��<yBÓß8�yJK< >CB�¡�)I�¥à�)
�ÛB&�C< >�9 GF<y�HNdþ �^%¥îDyB��BD�AC�jNdþ BD�%.EF>C:=DL÷�øH�7NyL�Dy�áG LV>C�JKEI:=D_N�<_ÙeBD�A�>CB&J�L�G L=ÙA�EI��<yB¾9;B< Ao�MB�O@ GIB>?��AML�A�EI�CA�E ð
��<yB��BD�A���EFJKD E���Ù|L�A�E�o?ß~�æ¤Eß�à�)

�sþÿL�D�L�GF�.�MBV>C�eÙeBD�ACB�N Be�&N :=D Dy�eBe�$N BÑG þ Þj@y�CB>y%KL�AC:=EF>CBp��EIB>�>CBpÚj< J¥B>&DyBÑÙe:=D`�y>���Bp9�L=�¾G þ Bbì�Ùeîe�¾9 >C:.ÙC�yB
N�<_ÙeBD�A�>CB¾J�L�G L=ÙA�EI��<yB&:=@y�CB>y%¥�¾9�L�>áÚ?Ü¾Ú&�.Ú	iÿ �¢Ek}).Új< J¥B>áBe��Aá��EFA�<y�¾NyL�Dy�áG þ �y��pEI��9 �yî>CB&��<yN6:Eù6GIB&ÙeBD�A�>CB
J�L�G L=ÙA�EI��<yB&Be��AoN�EF>CBeÙACB��BD�AH:=@y�CB>y%KL�@ GIB�$�BA¿G þ Bbì�9��>�EIBDyÙeB$LVN � ED�VL=ÙeÙ< �V< GI�¾9 GF<y��N B¾N :=D Dy�eBe�á��<yB?AC:=< ACBe�
GIBe�VBbì.9;�>�EIBDyÙeBe�$9 >C�eÙe�eN BD�ACBe�')���LZ>CBeÙC�yB>CÙM�yBhNdþÿL�D EI�M:=A�>C:=9 EIBe�5�6JK>ML�DyN Bh�eÙC�yBGFGIBTN B^%�>ML�EFAO9 >C:�ÙM��L�EFDyB��BD�A
EFD`�y>���B>H:=<_Ùe:=D`�y>���B>HÙeBGFGIB�>CB9;:=>�AC�eB¾9�L�>oÚ?Ü&Ú¾�.Ú5)�è?DyB�GFEF�pEFACB¾��< 9;�>�EIB< >CB&��< >¿GIB ¤y<�ì6N BjDyB< A�>C:=Dy�?BD
9 >C:#%¥BD�L�DyÙeB$N�EF>CBeÙACB&N�<TÙeBD�A�>CB¾J�L�G L=ÙA�EI��<yB$LV�AC�¾N �ACB>��pEFDy�eB�) Ø GFGIB&LVN � Ey�V9;B>��pEI�áN B?>CB E�BACB>o< D6ÙeB>�AML�EFD
Dy:=�V@ >CBpN BO��:.N îGIBe��A��y�e:=>�EI��<yBe�¾��< E�9 >C�^%¥:=EIBD�A&< Ds¤y<�ìÈ��< 9;�>�EIB< >-��ÙeBA�ACB GFEF�pEFACB�);�sþÿL�< JK��BD�AML�A�EI:=D«N B
G Lp�CAML�A�EI��A�EI��<yB&NyL�Dy�?GIBe�?L�D Dy�eBe� �5%¥BD EF>?9�B>���BA�A�>MLÑ< DyBO�C�GIBeÙA�EI:=D_9 GF<y�T�yDyB&BDyÙe:=>CBVN Be�á��:.N îGIBe�')
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§�¨ª©^« ¡�)I¢ ½Hf3¹ÊÄ~À³Æ³½~¹Ê¶l¾ËÁ¦¿Hì ¼PÄÃÄ~¹(�ßÉ³À�¿ÅÀsÁ�É��CÉs¾CÀs·�Às¾`½~Á�¿CÉ³½~À³Æ³½~ÉsÁ�¸E¼PÄ5ð!ÝKð/¥Åð�À³½5ð�ïlÀs¾Ë¶�¬ ð<��çl²�Às¾�Æ³¶`¶'Ä>¿C¶'¾Ë¾CÉsÀsÁ�ÉáÎ`ÂE¼P½~¶PÄ~¹»¼'ºÊÀsÁsÔÕÖÀsÁ�¸x¶'¹Ê¾Ï½~Á#�ßÀ³ÄÃ½~Á�À³½�º»À³Á�Æá¼PÄÃÄ~É³Á�Ä~¶lÂËÌ'ÀsÁ�Ä~Às¸ÅÄ~ÉsÁÃÀs¾`½~Às¾`½�Ä~ÀsÁÃ¸xÀsÆ=½~¹p�lÀs·�Às¾`½^ºÊÀsÁ�Ä>¼sÍ`¶'¾ËÁ�Æ³¶lÁÃ·�¹»Î`ÂËÀsÁ�¿Xì És¾ËÀ³Ä~Ì'¹ÊÀ9Æs¶l·�¸ÅÄ~¹ÊÁÃÀ0Às¾`½ÃÄ~À½\étñ+¼ ¹�è À³½�ñ+¼ßô�é å �^ÐxÀ=½3ÆsÀ³ÂCÙõ¿Xì És¾ËÀ³Ä~Ì'¹ÊÀ^ÁÃÂË¸xÉ=Ä~¹»À³ÂCÄ~ÀÚ�9ñ+¼ßô�é å �^ÔXÕHÀsÁ3¸Cº»¼'¾ËÁ�Ìß¼Pº¡¼PÆ³½~¹»Î`ÂËÀ\¬ ½ÃÄ>¼'¹È½3Ä~¶'ÂËÌlÀá²GÀ³½3ÁÃÂË¸xÀ³Ä.o Ìß¼Pº»¼'Æ³½~¹»Î`ÂËÀ¬ ½ÃÄ>¼'¹È½�iËºÊÀsÂE²�ÁÃ¶l¾`½&¹Ê¾E¿Å¹»ÎÏÂCÉsÁsÔ�ÕÖÀ³Á�ÆsÀ³Ä~ÆsºÊÀsÁ&¹Ê¾E¿Å¹¡Î`ÂCÀs¾`½�ºÊÀsÁ�É��CÉ³¾ËÀs·�Às¾`½~Á�Ä~ÀsÌ'Ä~¶'ÂË¸xÉsÁ\¿Ë¼P¾ËÁ�ÂC¾ ¹Ê¾`½~À³Ä��'¼'ºÊºÊÀõ¼'¾CÌlÂCº¡¼P¹ÈÄ~Àõ¿CÀ�¦�ê ënìßÐ¿CÀ�ºÚì ¶'Ä>¿ÏÄ~À0¿ÅÀ�º»¼ZÄ~ÉsÁÃ¶lºÊÂÅ½~¹»¶'¾fÀ³ÙÅ¸xÉ³Ä~¹Ê·�Às¾`½>¼'ºÊÀ9¬ öZ¿Å¶lÂ�iËºÊÀ³½~Á-Às¾HiCºÊÀsÂÖÐÖÂË¾�½ÃÄ~¹»¸CºÊÀ³½�Às¾m�Ï¹Ê¶lºÊÀ³½=²=Ô�ÕHÀsÁ�Ä~ÉsÌl¹Ê¶'¾ËÁ�Æs¶lºÊ¶'Ä~¹ÊÉsÀ³Á^Às¾[iËºÊÀsÂ¹Ê¾E¿C¹»Î`ÂËÀ³¾Ï½µºÊÀsÁ<Ä~ÉsÌ'¹Ê¶l¾ËÁ�¿CÂ0Æs¹ÊÀsºH¾Ë¶l¾�o ¶niËÁÃÀ=Ä��ßÉsÀsÁ-¬ Ä~À-,ªÀ³½�¿CÀsÁ<É��nÉs¾ËÀs·�À³¾Ï½~Áz¿Hì ¼'¾CÌlºÊÀ�)sÉs¾Ë¹È½��Ë¼'ºSí�½Cë ì ²�Û ���'Ý
~T�dlm�g��x�ñ{�g� õGø o �iû�ü
Új<�ìÓ�DyB>�JKEIBe�o��< 9��>�EIB< >CBe�T�dõGø�o � ûqüd$�GIB?>MLe�¥:=D6N Bj��L�>���:=>�Ndþ < DT9 >C:=AC:=DZBe��A¿N B?G þ :=>CN�>CBjN B5õGø-{Cú�\�$�G L�>�J¥B
Ùe:=�p9�L�>C�Ù�+G þ �9�L�EI�C�CB< >pN BTG L+J�L�G L�ì.EIB�)ùÚjEFDy��ER$�< D�¤y<�ì8N BÓ9 >C:=AC:=Dy�b�ÈÙeBe�p�DyB>�JKEIBe�p�CB>ML�EFAY%.>ML�EI�CB�O@ G L�ð
@ GIB��BD�A¾Ndþ :=>�EFJKEFDyBÑBbì�A�>ML�ð J�L�G L=ÙA�EI��<yB�$;BAj9�L�>�Ùe:=Dy�C�e��<yBD�A�EI�C:=A�>C:=9;B5��JK>ML�DyN BV�eÙM�yBGFGIB�) n Be�¾L�D EI�C:=A�>C:=9 EIBe�
�69;BA�EFACBe�$�eÙM�yBGFGIBe�$9;:=< >�>ML�EIBD�AOEFDyN�EI��<yB>$G LT9 >C�e�CBDyÙeBÓN Bp�C:=< >CÙeBe�&9 >C:.ÙC�yBe�')���þ EFGI�V�C:=D�A&9 >C:.N�< EFAC�ONyL�Dy�$GIB
N�EI�C��<yB J�L�G L=ÙA�EI��<yB�$dN Be��Dy:���L�<�ìR9 GF<y��GI:=< >CN �¾9;:=< >�>ML�EIBD�A1CA�>CBÑÙe:=D`�yDy�e�&��<`ÆÓ�ML��p��BD�A&GI:=D JKACB�p9y�&9;:=< >
CA�>CB$N �ACBeÙAC�e�#$yBAHG þ :=D_9;:=< >�>ML�EFA?:=@y�CB>y%¥B>?N Be�jL�D EI�C:=A�>C:=9 EIBe�')

�sþÿL�D�L�GF�.�MB N Be�ON�EF>CBeÙA�EI:=Dy�$Ndþ EFDyÙEIN BDyÙeB�N�<©>MLe�¥:=D DyB��BD�A Ùe:K���pEI��<yB 9�:=< >$N Be�&�DyB>�JKEIBe�O��< 9��>�EIB< >CBe�
�º¤b1�õGø�o � ûqü LÈ�AC�Ó�ACBDyN�<yB+�ZG þ BDy�MB�O@ GIBTN Be�VN :=D Dy�eBe�ÑN Be� Bbì.9;�>�EIBDyÙeBe�Oës:=GIÙ|L�Dy:RåjL�DyÙM�v$�æ¾LG%¥B>ML��
�ùL�>yÚniI��¡ßk}$'î¿L�Ú.< AC�yÚ÷iI�K Ck}$.í�GF�;þ � Ø �¥B¾BA�Ú?Ü&Ú¾�.Ú5$�>CBJK>C:=< 9�L�D�A?L�EFDy��E�9 GF<y��Ndþ < DyB¾ÙeBD�AML�EFDyB&Ndþ �^%¥îDyB��BD�AC�')
ãêG�>C�e��< GFACBjN B?ÙeBA�ACB�L�D�L�GF�.�CBj��<yB?GIBH>ML|�¥:=D DyB��BD�AáÙe:K���pEI��<yB?Be��A¿G L�>�J¥B��BD�AoEI�C:=A�>C:=9;B?BA¶DÛþ Be�CAs9�L=�¿Ùe:=>�>C�GI�
L�<�ì�9 G L�Dy�VJ�L�G L=ÙA�EI��<yBTBAV�C< 9�B> ð J�L�G L=ÙA�EI��<yBniI���Ck})ù��B9�BDyNyL�D�A'$g< DyBhL�D EI�C:=A�>C:=9 EIB��Z9;BA�EFACBÓ�eÙM�yBGFGIBTLÈ�AC�
>CB9;:=>�AC�eB$9�L�>?Ú?Ü&Ú¾�.Ú iI��¡xk}$ @ EIBDÈ��<yB&N Be�jL�D�L�GF���CBe�á< GFAC�>�EIB< >CBe�jEFDyN�EI��<yBD�Aj��<Ûþ BGFGIB$DyBO�C:=EFAá9�L=�?��AML�A�EI�CA�E ð
��<yB��BD�A���EFJKD E���Ù|L�A�E&%¥B iF¡'¢Ck})���B¾>C�e�C< GFAML�A?�AML�EIB&G þ ���.9;:=A��yîe�CB$Ndþ < D+¤y<�ì_Bbì�A�>ML�ð J�L�G L=ÙA�EI��<yB�)

è?D�ÙeB>�AML�EFDhDy:=�O@ >CB�N BHN :=< @ GIBAC�¶BA¶N BHA�>�EF9 GIBAC�¿:=D�A¶�AC�?N �ACBeÙAC�e�¿NyL�Dy�sGIBe�¶N :=D Dy�eBe�M�¾��L�< ACB?�DyB>�JKEIB�)
èjD«JK>C:=< 9;B6Ndþ �^%¥îDyB��BD�AC�Èß�N :=< @ GIBA�:=< A�>�EF9 GIBAnà Be��A EIN BD�A�E����6��<�L�DyN«GIBe�pL�D JKGIBe�pBD�A�>CBhGIBe�ÑN�E�(d�>CBD�ACBe�
N�EF>CBeÙA�EI:=Dy�áNdþ EFDyÙEIN BDyÙeB&�C:=D�AoEFD`o��>�EIB< >CBe�T�OG L$>C�e�C:=GF< A�EI:=DZBbì�9��>�EF��BD�AML�GIB�) Ú?Ü¾Ú&�.Ú3L$>CB9;:=>�AC�9�ON :=< @ GIBAC�
BAeõ A�>�EF9 GIBAÓß8�yJK< >CB6¡�)I¢¥à�$�BA¾G þÿL�D�L�GF���CBÑ�ACBDyN�<yB�L�<�ì+N :=D Dy�eBe�&N B ës:=GIÙ|L�Dy:ZåjL�DyÙM�v$�æ¾LG%¥B>ML����ùL�>yÚ�$lî¿L�ð
Ú.< AC�yÚ+BA&Ú?Ü¾Ú&�.Ú�9 >C�e�CBD�ACB�yTN :=< @ GIBAC�$BA-÷ÓA�>�EF9 GIBAC�#)d��Lh9 >C:=@�L�@ EFGFEFAC�p��<yBÑÙeBe�¾JK>C:=< 9;Be�&Ndþ �^%¥îDyB��BD�AC�
���B>�J¥BD�A¿Ndþ < DyBHN�EI��A�>�EF@ < A�EI:=DÓ< D E�o�:=>���BHBe�CAsN BxõGøH��)�ÞjD�DyBo9;B< AsN :=DyÙo9�L=�sÙe:=DyÙGF< >CB:��< DyB?L�D EI�C:=A�>C:=9 EIB�)
Ý��|L�D ��:=EFDy�'$=ÙeB>�AML�EFDy��N Be�ùN :=< @ GIBAC��BA�A�>�EF9 GIBAC�ù�CB���EFA�<yBD�AsL�<5%¥:=EI��EFD�L�J¥BoN�<V9 G L�Dp��< 9;B> ð J�L�G L=ÙA�EI��<yB¾ß Ò õGø ¶
L�< AC:=< >$N�<©9 G L�D�à�)d��Lh9 >C:=@�L�@ EFGFEFAC��Ndþ < DyBÑACBGFGIBÑ:.ÙeÙ< >�>CBDyÙeBpBe��A¾EFD`o��>�EIB< >CBu�LõÅ� 9�:=< >¾< DyBpN�EI��A�>�EF@ < A�EI:=D
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< D E�o
:=>���B iI���Ck}$�BAj�CB�V@ GIBV�C< JKJ¥�>CB>j��<Ûþ < DyB$9�L�>�A�EIBÑL�<È��:=EFDy��N Be�H>MLe�¥:=Dy�¾Ùe:K���pEI��<yBe���C:=D�A�Ùe:=>�>C�GI�e�<��G L
��A�>�<yÙA�< >CB6��< 9;B> ð J�L�G L=ÙA�EI��<yB�)gèjD«�eÙM��L�D�A�EFGFGI:=D ��AML�A�EI�CA�EI��<yBh9 GF<y� EF�p9�:=>�AML�D�AÑN B^%.>ML�EFA 9�B>���BA�A�>CBTNyL�Dy� GIB
o�< A�< >?Ndþ EFD`�y>���B>j:=<_Ùe:=D`�y>���B>�ÙeBA�ACB&ACBDyNyL�DyÙeB�)
:<;-¬K;Ãï ¯ ��AEJÚÙÃBx�¦BXA)L`Í�����FH@=��L5�GBx�<J�ÍÜÛTv�DG����DGAE@ÃBX@~DG�2��J�FX���GDG����L���L���B

åjL�9 9;BGI:=Dy����<ÛþI�RA�>Cîe�Ó��L�< ACB_�DyB>�JKEIB�$�G þ :=@y�CB>y%KL�A�EI:=D0N�<5>MLe�¥:=D DyB��BD�A6Ùe:K���pEI��<yB_Be��ApEFDyN�EF>CBeÙACB+BA
>CB9;:K�CBO�C< >?G LhN �ACBeÙA�EI:=DRN Be�jJ¥B>�@�Be�¾L�A���:K��9 �y�>�EI��<yBe�') n �ACB>��pEFDyB>jG LhÙe:=�p9�:K�CEFA�EI:=DRN Be��åH��èjæ Ø >CBe�CACB
9�L�>$Ùe:=Dy�C�e��<yBD�A&< DyB APO=ÙM�yBpN�E�ÆÓÙEFGIB�) n B<�ìRÙ|L�>ML=ÙAC�>�EI��A�EI��<yBe�ON Be�¾J¥B>�@�Be�&�C:=D�A¾< A�EFGFEI�C�eBe�¾9�:=< >¾EFD`o
�>CB>¾GIB
Aê��9;B_N B69 >�EF�ÓL�EF>CBÛ¥�GIBZÙe:=D�ACBD�<ÎBD �O<y:=Dy�hBApG LR9 >C:�o�:=DyN B< >TN�<!�ÓL�ì.EF�V< �ÅN BZN �^%¥BGI:=9 9;B��BD�A')áÞjD
N �eÙ>�EF>MLÑN Bj�ÓL�D EIî>CB¾9 GF<y��9 >C�eÙEI�CB�GIB�Ùe:=�p9;:=>�ACB��BD�AjN Be��N B<�ìTBe��A�EF�ÓL�ACB< >C�HBDbo�:=DyÙA�EI:=DZN B�G LV�ÓL=�C�CB�N�<
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���Á�Â�ÃAÄ����.���x���«�¿¾ �����q�q���q�.���x�.�"�q�q���_�7���_���E�q�i¯��K�UíE�.�d���x�á�.�i���_�«�x���E���E��±������«�x���q�«�K�A���q�á�q���q��¿¾À�.�_�7�E�.�C�x�.���x¥7�E�A�.�'�E�����(������ïr£¤�E���'¼"�¡x���K�_�������1���   * ©®¸�© / �Q�E�x�'�x���q�N�x�C�x���A�������äò  

î[ï`ð ñóò�ô½õ"öp÷møºù½÷Yú�ûQôüø¢ýNöpýLþ ÿ2ùÓöpÿ�ò�ô ����� ÿ���ò��UúNøºøKòBþ ò�û+ù � ò�ô
	�ò@ö��Ýò�ô
~&�.�É���E�_�¡�x���.�����7����´(�_��¦:�q�.�*���.�_�����$�����'���i´¤�������N�x���q�*�A���x���x�1�x�'�_���`�x�����F���.�î�¤���_��.�*���_���K���x¥q���_��¦:�q�.�  ¼�� �q�����.�.�1�����Y�x�E�x�q�.�.�«����Q���_�������$�A�����.�G�E�á�����<�����¡�x�5���_���E�q��¤��E�:���± ° ���_���x¯V�������.�"���E�x�_�x���A�����:�1�x�q�`�x�.�_±���_���x�_���E�í���,´¤���x�q�.���x�.�G�����_�_�_��x�x�_���E�q�G�x�
�7���_�_�����x���.�C���á�.�E�x���«���í�x��£¤�����E�x���������:�  {¸ ���x���.�����:�����q���q��.���_���N�A�.���_���E�����.�a���E�q���_���E�q�����7����´(�_��¦:�q�.�3���$�_���$���x�����.�*�q���q�ÉÇ º ¼�á���E�x�É�x�.���_�����������x�����q�q���E�x�K���_�q�����7���¿¯:�5������_�_�_��x�x�_���E�<�5�������A�����C���F���1���Q�.���_���G�������q���_�K���C�x�.�������.���_���E�q�i¯����E�q�F�_���E���N�����x����¦:�q�.�N�q���q�F�5�`�¤���q���A���_���E��x�.�'�x¥q�E���E�q�'�x�1�q�q�E���.���.���q�.�`��� ° ���������¤�i£  ��������� ������� ���!�#"%$#&('�)%*+&�"%,-�
~&�î�x�����q�����E�x�K���_�q�����7���WÌ/.rÁ10{�V¾ �x�q�*�¤���_Q�F���_���K�_�x¥q���_��¦$�q�*�x�E�x�q�*�����q�E�¡x�����x���7���_�_�����x���.�3��¥7���_�¤�.�.��������E�q���_���E�<�x�G�5�d¦$�7���:�_�����`�V¾P�����N�_�A�.£¤�����A�.�C�x���x�x���N�¿¾À���$�_���.�¡���§�A�i´¤�E�<�.�K�_����¦$�q�C�q���q���¿¾P���_���K�_�x¥q�����  2VyTm43á}65rsÎw{s87�mts(nruis$z ®{�E�x�d���.�d�i�E���i�E�x�.�d�����.���_���E�����K�q���_��¦$�q�.�i¯a�5�����E�_�¡�x�����x��£¤�����E�x���.�I�7��� Æ �����¢±����� * ¶(© / �.�_�N�¤���q���A�����������:�"�x�_���������.� ¡

Ì ã × Ð�Ý)©�Ï9 Ü�Â*Ã�Ä Ó;: Ø à%<(=� Ø × ©�ÜÜ Î Ú�Ü Â�ÃAÄ ï�¨  Pª.¸ ò
Ø �.�_���x�Î���q�����i�������x�����ê�_�A�E�x���x�§�x��£¤�����E�x���������:�   ¼"�x�������?>®ÀXÂFêXÂA@r�µÀXÂ7¼ÄÃYÂ.¯ Ø × Ï<�.�E�_���.�_�Q�E�q�ê������t�����¡�x� ���Î�x�����q�   ~{�á£E���_�5��x���<���.���x����� ÜI× BB�C £E���x�~Ü Â*Ã�Ä ×ED�F~ß à CàHG å ���Î���t�����¡�x�§¯%I Ò ���A���:��¿¾À���q���_�K���«�����x�_�����������K¯JILKî�¿¾À���q���_�K���"���_���_��¦$�q�1���îÁ Ò �5�C���E�x�K�q���x�*�x�'�A�E���5���_���E���x��q�x���.���������.���_���E�I¨  �©K �©K ¸ �������_���E�x£¤�
�����v�5�������5���_���E�����$�_���`�5���x�������E�q�x���x�1�������t�(���`�x�Õ���'�¿¾À���q���_�K���K¯Q�����_�q�`���Y���(�x�����`�������x����x�C�x��£¤�����E�x���������:�«�x�.�N�i�E���i�E�x�.�"�����.���_���E�����K�q���_��¦:�q�.��ï����.���_���E��¨  �©K �© ò  T° ���_���G���E�_���C���7����´$�_��¦$�q�C�.�_�"�����E���E�.�.�E�����i£¤�.�"���.�F�_���`�x�5���_���E�q�N¤Y�E�$���± ° ���_��� * ©®¸Kª /  ;£ �"�x�����7���:�F�7�E�F���I�.�E���x���1�¿¾À�³V���*~&®�¤Í¯��������"�q������x�'�.�������q�q���:�'�7�E�'²��_���G�x�_���������.�¡���������q���_�K���.�'�_�x�����_�����x���.�"�d¦$�q����¦$�q�.�MI`Ó�Ô  
2VyTm43á}65rs�w]sN7PORQ » �7��(���������x���q�_�����x�������E�_���.�*���7����´$�_��¦$�q�.���Q�E�x�����.�î�x�_�����������.��¥7�E�����E�x��¦:�q�.�  ;é ���q������x���E���E�x�¤�������$�F�x�N�¿¾À��(�x���.�������E���x� Æ �����������&¯¤�5�"���E�_�`�x���'�x�TS%UWVæï Æ ������������± » �¿¾ ���7�t±µ~V���q�_����´qò3�x�.���_���É�����x�����q�
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���E�x�K���_�q�����7���]�x�.�F�¤���_Q�.��¥7�E�����E�x��¦$�q�.�N���F�¿�����N���x�7���A�YX��_���¡����x�����������������:�N�5�d�x�������q�q���q�.�¡�����q�E�¡x���¡�x����E���A�[ZÙ�K�UíE�.�`�����x�_���q�����Q�`�x�G�_�x�Q���_���K�_���_���E� * ©®¸ ¨�¯ ©®¸�È / ¡

Ì\. Ø 0É× II ¦ Ó^] : à :`_�aWb à Ñ : æ ced ]gfihjh Ø × Ú�ÜÜ Î Ü�Â*Ã�Ä ï�¨  Pª�© ò
ÜÉ× ÁlkíÁ ¦Á Ò Ü Â�Ã�Ä`× Ò?Î è�.�Ù ×nm IIoK^p kµÙ × .qZr0W0 ï�¨  PªKª ò

�^sêÁ ¦ �.�_���5�í�x�������E�q�x���x�����å�x�������������Q�E���$���V¾ ���:�����A�E���_���E�&¯FÁ Ò ×Ú©¤â$Ý�ÏiÛ{Ü7ÝPÞßáà Ñ ¯�I ¦ × ÏEÝ�«:Û�tGÓtÔ�¯IoKî×�Ø�Ï�u�Ó�ÔI¯ Ò × ÏEÝ â
���LèF×�Ð�Ý âEã   ~v�
£K�������x�N�x�rI ¦ �d�����G�x�������_�����q�.�G�7�����x�<��?�q�_���������:�"��� Ì`Â�ÃAÄ�_���`�x�����7��� °�¸1¹1º(»wv ¼'± ÅGÆ º(è ÇÉÈG¯ Ò ���Bè��E�$�É�����N�� �q�����.�]���x�3���.�3�x�E�x�q�.�.�É��(�����A���:���.�É����ILK3�.���]�¿¾À���q���_�K������_���_��¦$�q�<ï����.���_���E�æ¨  �©K �© ò   Ë*�����p¦$�q�d�5�����E�_�`�x�����x� Æ » ~ �x����£¤�E�����x�.�G£K�������x���G�x�dÁ�Â�ÃAÄ§���íQ�E�æ�E�.�.�E����i£¤�.� °�¸1¹1º(»wv ¼N± ÅGÆ º(è ÇÉÈé���E�x�F���xq���'�����¿¾À�i�(´(�¤���q�K¯��5�`���E�_�`�x���C�x�E�x�q�G�x�§�.�i���_���x���E���E��±�q���"�x���.��¦$�q��x���������E���N�_�x�����_�����x�'���.�����x�v��� ¤��E�:���± ° ���_���  2Vyzy43á}65rsíw{s/7�oqnruiuis{y}|�~§nq5q5roxu ~&�`�7���A�������_�A���¤���x��SM�������ÄÂ&¼&¿q�x�j@�@��^����S%��� * ¶(© ¯ ©®¸�� / �x�E�x�q�
���¡�x�����q����E�x�K���_�q�����7���v���I���E�q���_���E�������q�E�`x���G�x�"�7���_�_�����x���.�"�������t�����¡�x�P�LÌ`Â�ÃAÄq¯$�x�1�5�¡�x�������E�q�x���x�N�������t���¢±�`�x� Á�Â�ÃAÄq¯&�x�d�5���x�������E�q�x���x�`���í�x�����������`�Q�E���$�¡�V¾ ���:�����A�E���_���E�çÁ ¦ ���C�x���5�����E�x�K�q���x�`�V¾ ���:�����A�E���_���E�¥7�E�����E�x��¦$�q��� ¡
Ì\.rÁ�0É× Ì Â�ÃAÄ m Á�kíÁ ¦Á�Â�ÃAÄ[kíÁ ¦ p[� _�aWb}���� Ó � _zaWbY� �� ï�¨  Pª ¨¤ò

° �������q�q���:�i¯E�.���_���3���E�_�¡�x���������¡x���*�.£¤�E���a�����3���(���¢�7�.�*���¡�.�E�x���]���C�������q�]���v�.�_�]�x��£¤���:�q� *�,.- ¯ ©®¸ - ¯ ©®¸¤¶ / ¡
Ì/.rÁ10É× Ì`Â�ÃAÄ m Á�kíÁ ¦Á�Â�ÃAÄ[kíÁ ¦ p � _�aWbY� �-�� Ó � _�aWb � �� ï�¨  Pª�È ò

�^s§�����x���LÌ¡Â*Ã�Ä�����Á�Â�ÃAÄ��:�����x���:�'�x�q�G�����K�x�¢�7�i���_���E�§�x¥:´��_��¦$�q�K¯�Á ¦ ���o�§���A���$�"�����E���N�.�E�q�_���x�����.�N�.�E������x�1�_�����x���.�*�7���A�������_���.�F�V¾P�� �q�_���������$�   Ç3���¿¾À�(�.���x�_�����q�.�K¯(���.�*��?�q�_���������$���N�������x�E�x�q�.�.�*�x���"� ¹ �.� * ©®¸ -�/�����q�_�{¦:�&¾P�������_���¡�x�5���_���E�q�1�x� °�¸1¹1º(»wv ¼ * ©®¸¤¶ / �x�E�x�q���:�1�x�.�N£K�������x���N�x�GÁ ¦ �q���:���_��£¤�.�  7P�H�#���Y�j�J� � �N�¡�/¢�£z� ®]�����;¤G¦$�H¤'�`¤1�x�����q�����E�x�K���_�H¥����7����¤��I���E�q���_���E�N¥�¤1�¿¾�í���¤ Ø ¤;¦_��¦:�7�^¦����T¤��:�§¦_´(���±�_�_��¦$�H¤K¯x�x�H¤«���E�_�T¤G�:���H¦¨¦_�`¤��x�H¤�ï�¨
�7���A�������_�¨¤;¦äòN�d�����G�x���E����¦��;¤ * ©®¸ - ¯ ©®¸¤¶ / ¡
Ì\. Ø 03× Ì Â�Ã�Ä Ý·Óª©¬« � �j ���® � Ø × ©�ÁÁ Î Ú�Á�Â*Ã�Ä ï�¨  Pª�� ò

¤�²��T¤x¦_���¿¾P���7����´J¦�¤�¥�¤;¦N��¤��_�¤;¦§¦_���`�x���;¤;¦��7��� °�¸1¹1º(»wv ¼é���E�$�_�¨¤C¦:�H¤1�5�
�:���H¦¨¦��`¤��x�H¤«�H¤"�7���_£(�`¤��:�'�7�^¦N�¥x�.���_���¨¤
�`¤;¦"���E�H¦"�x�¨¤����`¤��¨¦r¦_�A�^¥�¤;¦�¥��1¥x��£�¤����E�x��¤��T¤��$� * ©®¸¤¶ / ¯¯¦��E�Y�x�_�����`¦A���_���E�á�¨¤;¦_�¨¤`£E���5��x�`¤
�i���'�¿¾À�EH¦¨¤��?±£K���_���E��¥��Y�x�����q�v���E�x�K���_�H¥����7���]�&¾°¤;¦_�'����¦¨¦_��x�`¤C¦$�H¤G���E�x� Ø ¦_�VÞ�¦A�����T¤��$�"�K�A���H¥çï Ø²± Ð�Ý�«��Q�E�x���'� ¹ ¤;¦äò  ¸ �ç�_���E�x£�¤��A�³¥�¤;¦`�A��x�x�5���_���E�H¦²¥�¤~Ì`Â�ÃAÄ�¤��¡Á�Â*Ã�Ä´¤��p���E�q���_���E�\¥�¤��¿¾À���H¤��_�K�`¤����E�x�¡�`¤��x���E���E�\¤��`�`¤��(¤��¥q���H¦ º �E�x��¤��'���   * ©®¸¤¶ /  µ �)��û¢üäú�ý þ!¶Püäú��X� ü��!¶�	�¶·útùÉù���þ#¶·ýw¶X�¿ù û ü��
�D�����?ù��Kü&���&û���¶��¿ù�¶Pú.þ¿ù �
l�ù?úY¶��&ù�_��¬¶·ýw¶Pþ¿ù ��ù?ú.þ�· _�aWb
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Protons  UNISIM

Proton    GIL

Fer          GIL

Gamma  Greisen
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�Kù�ù�þ������¿ù��§¶Pù ���Kü�¶Púiþ�X� ¶Pú.þ¿ù �`�äý þ!¶Püäú �Á�¤;¦C���E�_�ÃÂx�`¤;¦Ä¥�¤ Æ�Å ¤��`¦¨¤��&¯ Æ » ÁÉ¯ Æ ���`¦¨¦¨¤ Å ±��"�����5�^¦²¤RÆ Æ �4ÂH¦�¦_�`¤��x�H¤Ç¤��(í���¤�ÈE�{ÆÄÉRÆ¨É����¡Æ Å È¡¥ÊÂx�gÆ¨¤;¦Ä¥q���H¦Ç º ¼�   Áv�¡�q��Â Å ¤C¨   , � Å É;¦¨¤��{Æ¨¤«�`¤;¦F� Å È��q�`¦��`ÈE�x�K�gÆWÂH¥����7�4Â��N¥�ÈE�x�HÉ;¦��7� Å �`¤;¦*�(È Å �ÃÂx�`¤;¦§¥�¤ Æ » Á1¤RÆM¥�¤ ÆrÅ ¤��¢±¦¨¤��á��Ï.ÐKÑ_ÒvÓ�Ô�¯¯¦WÂx��¤ Å �-È�¦¨É;¦1�Ä¥��¢��� Å È��q�`¦o¦_����Âx�`É;¦'�7� Å Âx�<� Å ÈE� Å �����T¤`¥:´( Å �`¥�¤�¥�¤Ã¥�É�£�¤��`ÈE�x��¤��T¤��¡Ær¥�¤;¦��¤ Å -¤;¦i¯�Ë;ÈE�¡x�gÌ7�4Ì¡ÆÇ¦_����Âx�5�4Æ_�`È^Ì ¤�È^Ì¡Æ¨¤± ° � 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 ÞÑÁ ÒILKÝ â . Ñ 0�í m «�çî p ð ì Ý·ãtÜ7ÝPÞß 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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�����Y�`���N� þ��`�U	ù�� } �(úYûWüYý(þ!ø�ªÿ��Y�!¶ ��þ!¶Püú��&ù?ú"û¢üútý þ!¶Püú��,ù���� �U	ù � �������	��
�� ù���þ��¿ù����
����ù?ú.þ
�3ù?ú"ü��`�tüäú�ú�?ù �
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 ¼o1ÜgÌ¡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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óFôrõ*ö-êÊëgñ�ê ÷ ��ó^ôYõHö;÷{ø�p���Àþ!¶Àþ
���tùB���?���U_}¶��E��çù?ú"û¢üútý þ!¶Püú[�,ù���� �Aú�	&�Pù����?úY¶Pþ
Z����½���(¶)�D���)�Aþ!¶Püäú_�pcR��d���k���d���b�d h ^��(ù ���¿ùÉù þ�Aþ
��ü�����Z4À��¿ù@����Z� �!¶e¼®�tù��`� } �(úYûWüYý(þ!ø� � ý`Z������B�,ù@��!¶Pú�ýw¶)�Kù ¶��)�����þ��`�äú.þ"� �D����Kù ú����Aú�ý?ù2�ml�ù?ý@��� �äú	&�PùN���?úY¶Pþ
Z����X�tù2� �+¼Ä���äú.þ!¶Àþ
��tùN����þ!¶eÀ��¿ù*þ��`�ml�ù �
���?ùN��ù��Püäú¢��útù*þ��`���rù?ý þ¿ü�¶��¿ùN�¿ù?ý�þ!¶)�¬¶�	útù&^�ù ú¢������Kü&�
�äú.þB�)�2�(ù����¿ùN���)�Aþ¿ù���aS��e c i bEdrb	��drb?b�d i	� �	�(�h d�e��Uk+�������
� � � c �.i ���)� b ��� d h e i � �ÜgÌ�ÜgÆWÜ`É;¤ÃÏ¯Ý Å Â�ÌAÏ Å È^Æ¨È^Ì³¥�¤�Ï.Ð Ñ_Ò Ó�Ô � Â�Ì³Ý4Ì�Þ�Î`¤1?�ÉRÌ�ÜgÆ�!¯Ý4Î ¥�¤¡â�Ð ¥ ë

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�$�¤;ËÃÎ¿¾ ÜgÌHËRÎgÜgÌ¯Ý4Ü`¦¨È^Ì�ë�'1¾°¤;¦WÆoÎ�Ý Å Ý4Ü`¦�È^Ì
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Ï-È^Â Å Î�Ý:�¡ÂH¤RÎgÎ`¤LÎ`¤;¦ É�$��RÌH¤RÐT¤RÌ{Æ¨¦ ÜgÌHËRÎgÜgÌHÉ;¦§Ý4ÆWÆ¨¤RÜgÞ�ÌH¤RÌ{Æ�Î`¤RÂ Å Ð�ÝA�JÜgÐ�Â�Ð � Ï�ÎgÂH¦�!¯Ý4Â�Æ¨¤rÝ4ÎgÆWÜgÆWÂH¥�¤�ë º Â Å Î�Ý2�HÞ�Â Å ¤êÊëgñ�ê�ï�Þ{Ý4ÂHË�!H¤,ò���Î�ÝÇ¥ÊÜ`¦WÏ�¤ Å ¦¨Ü`È^Ì�¥�¤;¦n$^Ý4Î`¤RÂ Å ¦�¥�¤�¤�Â�Ã�Ä � Ý4Ì�Þ�Î`¤�?�ÉRÌ�ÜgÆ�!¯Ý4ÎK�7��É�¦�È^Ì{Æo¥ÊÂH¤;¦xÝ4Â��NÍHÂHËRÆWÂ¯Ý4ÆWÜ`È^ÌH¦¥ÊÂAÏ Å ¤RÐÄÜ`¤ Å Ï�È^ÜgÌ¡Æo¥V¾ ÜgÌ{Æ¨¤ Å Ý^ËRÆWÜ`È^Ì�ë
���l���jÔ ºM,-��$�Ùz)���*%)»V+���ª� �r���#"�$#&!'�)%*%&i"�,ª�§Ù¯" *+&�ÖY'�,ª"%ÛÊÙ½¼¿¾^ÀTÁ

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$ò��ÊÎ¿¾¬Ý4ÎgÆWÜgÆWÂH¥�¤Ã¥ÊÂNÐ�ÝA�ÊÜgÐÃÂ�ÐlÉRÆ�Ý4Ì{Æ�¦WÂ�Ï�Ï�È�¦�É;¤rÏ¯Ý Å �(Ý4ÜgÆ¨¤RÐT¤RÌ¡ÆoË;È^Ì�Ì{ÂH¤�ë
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�?ýw¶)��ùL�,ùL�)�þ��`���rù?ý þ¿ü�¶��¿ùD�tù2� �$	äù �
�Kù�������)�E�¿ù?ý üú���þ��
�tý þ!¶Püú��������¿ü�T��t�Püú	¸¶Àþ
���}¶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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óFôrõ*ö6êÊëgñ - ÷ ��ó^ôYõHö;÷{ø� ò ���Kù?ú����Aú�ý?ùN�,ùN��� ù����¿ù��� ° ø _�aWb v ��ø _�aWb�Ú	Û5Ü5ÝHÞ ø _zaWb�ß5à µDá � �ml�ù?ý$��� �äú	&�Pù[���?ú4¶Àþ
Z����%z�^;�Kü&���Y¶��t� �¿ù?ú.þ¿ù��Éù ���¿ù ��
��° zQ���(¶��D���)�Aþ!¶PüúJ�pcR��d���k��,â�ãAã�d � � } �(úYû¨üYýqþ!ø�� � üW».ù?ú�útùFù þ��}¶)���Kù��
�(¶·üäúH�tùN��� ù ���¿ù����F° ø _�aºb �Kü&��B�tú¿���_o¶���üAþ��¿ü&�Kù��tù@���¿üäþ¿üäú¢�5�pcR��d���k��,â�ãAã�d � � }
� yOä£å¸äz�Hæ �J�#y_æ6�Ó3n��ç#�q31� 3 Á�Â*Ã�ÄÁ#ÝJ�HÞ�Â Å ¤�êÊëgñ - ï�Þ{Ý4ÂHËS!H¤,òxÏ Å É;¦¨¤RÌ¡Æ¨¤TÎ¿¾°É;Ë�Ý Å Æ Â Á Â�Ã�Ä ×�.�Á Â*Ã�Ä�Ò0Ó GlÔ kíÁ Â�ÃAÄ «lÕ _ k 0r¤RÌè�(È^ÌHËRÆWÜ`È^Ì?¥�¤ÄÎ¿¾¬Ý4Ì�Þ�Î`¤?�ÉRÌ�ÜgÆ�!¯Ý4Î-¥�¤MÎ�Ý[Þ�¤ Å� ¤��{Ï�È^Â Å ¥ÊÜ-.-É Å ¤RÌ¡Æ¨¤;¦"$�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{Ü7ÝPÞß 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]Ü7ÝPÞß 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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	�¶Pù@�¿ù?ý?üú��þ��
�4¶Àþ¿ù2���U���)�D�N��þ
Z�ü®�tù��X� ¶Pú.þ
��	��`��þ!¶Püú?���+���¿ü�T���^}¶Pú����4¶Àþ¿ù���Y���tú�ùaù����¿ù���W° z�����"��� ù ��þ!¶)����þ!¶Püú��,ù���� �Aú�	&�Pù)���?úY¶Àþ
Z����;�tù2� �$	äù �
�Kù?���(¶��E��)�Aþ!¶PüúG�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�$�¤RÎ`È^Ï�Ï�¤RÐT¤RÌ¡Æ�¦¨¤ÇÆ Å Ý^¥ÊÂ�ÜgÆ�Ï¯Ý Å Â�ÌH¤P¤ ÅWÅ ¤RÂ Å ¥�¤Î¿¾°È Å ¥ Å ¤�¥�¤CÛEÐ]Ü7ÝPÞß à ÑÃ¦WÂ Å Á�Â*Ã�ÄHëÁ#Ý§�!Ý4Ü  Î`¤�¥ÊÜ`¦WÏ-¤ Å ¦WÜ`È^Ì/¥�¤TÎ¿¾°¤ ÅWÅ ¤RÂ Å Ý4Â�Æ¨È^Â Å ¥�¤�Î�ÝAÐTÈCB�¤RÌ�ÌH¤�ï5�HÞ�Â Å ¤PêÊëgñ R òÃ¦WÂ�Þ�Þ�� Å ¤X�¡ÂH¤TÎ¿¾°¤�.ª¤RÆ�¥V¾ Â�ÌH¤¤ ÅWÅ ¤RÂ Å ¤RÌNÝ4ÎgÆWÜgÆWÂH¥�¤x¤;¦WÆ Å ¤RÎ�Ý4ÆWÜ�$�¤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�$�¤�Ý4ÂN¥�¤�Î�Ý�ÐT¤ Å �Êu ×�ÚKØ(Ý ì ãKãÄ¤;¦¨Æ+Î�Ý�Ð�Ý^¦¨¦¨¤oÐTÈ^Î�Ý4Ü Å ¤r¥�¤�Î0ù¬Ý4Ü Å �3õ Î�Ý�Ë;È^ÌH¦WÆ�Ý4Ì{Æ¨¤¥�¤;¦ÇÞ{ÝO?AÏ¯Ý Å �!Ý4ÜgÆÇ¤RÆ+ö × ÚKØKØ4ú Î�ÝnÆ¨¤RÐÄÏ�É Å Ý4ÆWÂ Å ¤�ë Á)ù¬Ý4ÎgÆWÜgÆWÂH¥�¤´Ë�Ý Å Ý^ËRÆ¨É Å Ü`¦WÆWÜ��¡ÂH¤³¥�¤³¥�É;Ë Å È^Ü`¦�¦�Ý4ÌHË;¤³¥�¤³Î�Ý¥�¤RÌH¦WÜgÆ¨É Ñ Ò ×¿û7üýÿþ ¤;¦WÆo¥�¤¡Ø(Ý�«�c(ßnëPZoÌ Å Ý4Ï�Ï�¤RÎgÎ`¤��{ÂH¤xÎ�ÝÄÏ Å ÈO�qÈ^ÌH¥�¤RÂ Å ¥ÊÂ³Ð�ÝA�ÊÜgÐÃÂ�Ð��G÷*Ã�ø�¤;¦¨ÆMÎ0ù ÜgÌ{Æ¨ÉRÞ Å Ý4Î`¤¥ÊÂÓÏ Å ÈO�HÎL¥�¤³¥�¤RÌH¦WÜgÆ¨É³¥�¤RÏ�Â�Ü`¦�Î0ù¬Ý4ÎgÆWÜgÆWÂH¥�¤�¥ÊÂÑÐ�ÝA�JÜgÐ�Â�Ð �ºÂH¦��¡Â�ù¬Ý4ÂÑ¦¨È^ÐÄÐT¤RÆÇ¥�¤AÎ0ù¬Ý4ÆWÐTÈ�¦WÏ7!D� Å ¤��+Ë�Ý4Î`ËRÂ�Î`É;¤
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óFôrõ*ö êÊëgñ Rá÷ �W���¿ù���n° ø _�aWb v ��ø _zaWb�Ú	ÛlÜ�ÝHÞ ø _�aWb ß�à µDá � ¶Pú����4¶Àþ¿ù����U���tú�ù1ù����¿ù���������N��� �U�Àþ!¶Pþ
���tù[���Ý���Y_Y¶��D��� �tù���lù��Pü&���Kù ��ù?ú.þ��,ù[� �H	äù �
�Kù ��� � ��üW».ù ú�ú�ù1ù þ��)� �Y¶����Kù �
�(¶Püäú¬�,ùI° ø _�aWb ��üäúiþ+�¿ù���
� ��ù?ú.þ
�?ù��'ù?ú�û¢üäú�ý þ!¶PüúF�tù�° ® _�aWb���(¶��E���)��þ!¶·üäú+��c	��d��Uk��,â�ãOãd � �
¦¨¤RÎ`È^ÌPÎ�Ý�Æ Å Ý�W¤;ËRÆ¨È^Ü Å ¤x¥�¤LÎ�Ý�Þ�¤ Å� ¤dï(Ý4Ì�Þ�Î`¤F?�ÉRÌ�ÜgÆ�!¯Ý4Î�Q$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{Ü7ÝPÞß 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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óFôrõ*ö¯êÊëgñ , ÷ � ���¿ù������¿ù��)�Aþ!¶�l�ù ñ ÚRÛlÜ�Ý � ñ ß�à µDáñ ß�à µDá
�������� �?ú�ù �
	�¶Pù@�¿ù?ý?üú��þ��
�4¶Àþ¿ù2���U���)�D�N��þ
Z�ü®�tù��X� ¶Pú.þ
��	��`��þ!¶Püú?���+���¿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!¶PüúG�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

óFôrõ*ö+êÊë¬ì ¸<÷ � üW».ù?útú�ù'ù þ��Y¶����Kù �
�(¶PüäúK�,ù���� ù ���¿ù���[° ø _�aºb ¶Pú����4¶Àþ¿ù+���U�N�)�[�N�?ý?üäú�ú���¶����
�äú�ý ù?�� ���¿ü�T��p�tù?�,ù?ú��(¶Àþ
�+�tù��� ��þ
��ü&���Z4À �¿ùN���(¶��E��)�Aþ!¶PüúG�pcR��d���k��	�@ã��^ã��B�
¥�¤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�$�¤RÐT¤RÌ¡ÆL¥�¤Äk'Ø{Ü7ÝPÞß à Ñx¤RÆ'ÚKã{Ü7ÝPÞß à Ñ¡ë7ZoÌ Å Ý4Ï�Ï-¤RÎgÎ`¤@�¡ÂH¤rË;¤;¦E$^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{Ü7ÝPÞß 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{Ü7ÝPÞß à ÑM¤RÆîÚKÛ{Ü7ÝPÞß 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

é Ý4ÌH¦�Ë;¤RÆWÆ¨¤´¦¨¤;ËRÆWÜ`È^Ì��+È^Ì8¤��JÏ-È�¦¨¤�¥HÝ4ÌH¦�Â�Ì8Ï Å ¤RÐÄÜ`¤ Å Æ¨¤RÐÄÏH¦�Î`¤��qÈ Å Ð�Ý4ÎgÜ`¦WÐT¤1Ý4ÂD�¡ÂH¤RÎ�¦¨¤ Å É��R� Å ¤RÌ¡ÆÇÎ`¤;¦¤��ÊÏ�É Å Ü`¤RÌHË;¤;¦L¥�¤rÐT¤;¦WÂ Å ¤x¥�¤rÎ�ÝÃÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤[¥�¤rÎ0ù¬Ý4Ü Å ë£ZoÌA¥�É;Ë Å ÜgÆL¥HÝ4ÌH¦�Â�ÌA¥�¤RÂ��ÊÜ��RÐT¤rÆ¨¤RÐÄÏH¦§Î`¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦¥�¤PË;¤;¦�ÐT¤;¦WÂ Å ¤;¦��4�¡Â�Ü ¦¨È^Ì¡Æ � Î�Ý  Ý^¦¨¤P¥�¤;¦�ÐTÈ¡¥7�RÎ`¤;¦Ä¥�É�$�¤RÎ`È^Ï�Ï-É;¦Ä¥HÝ4ÌH¦��4� � 
Ï-È^Â Å ¦WÜgÐÃÂ�Î`¤ Å Î0ù°ÉRÐÄÜ`¦¨¦WÜ`È^Ìµ ���;���)�$���4¶����7���.�	���)�
��� ���.������� �?�U�����A���7���&�H�D�������D���)�����7���T���T�D�����&�&�(¶������7��
�&�



�R��� �¢¡@£R¤ ¥�¦�§©¨«ª¬�ª¤ �®£R¡@¯2¬e°�¥4±²���¯Q£�¯2¬Q± ñ�³&³

états 

électroniques

niveaux d'énergie 

de vibration

´«µ�¶2·¸Hëgñ�¹jº �7�A�»�,¼»�;½ ò ¶)�?�A�`���N���¿¾�������`�A�
�¢¾ÁÀ ��Â��º¶��`�;�!¶.�?�Ã¾�����À �ÿ���A���ÅÄDB�=�B�Æ�Ç º ¾����¸¶����;½�ùÈ�7����É&���4¾��N�&�?�������!¶D���Ê¾��«������¶��
���`�A�
�T���D���������?�4¶e¼Ë�»���T¾���·¢Ì º �D�����Y¶.Í7�m�?��Â�¾FÀ ���»������¶D�¾��R���A�`�A�!¶D�7�Q���@���7�Ë�"���U����� �����������Ë�����,½4ÄDB�=7=?Æ
¥�¤;¦�Ï7!HÈ^Æ¨È^ÌH¦rÏ¯Ý Å Î`¤;¦oÞ�¤ Å� ¤;¦xÝ4ÆWÐTÈ�¦WÏ7!HÉ Å Ü��¡ÂH¤;¦�ë-Á�¤;¦ Å É;¦WÂ�ÎgÆ�Ý4Æ¨¦r¥�¤�¦¨ÜgÐÃÂ�Î�Ý4ÆWÜ`È^ÌnÈ  Æ¨¤RÌ{ÂH¦[Ý�$�¤;ËM�4� � Î ¦¨È^Ì{Æ¤��ÊÏ�È�¦�É;¦T¥HÝ4ÌH¦TÂ�ÌH¤NÆ Å È^Ü`¦¨Ü��RÐT¤AÏ¯Ý Å ÆWÜ`¤�ë�Á�¤;¦Ç¦¨È^Â Å Ë;¤;¦TÏ-È^Æ¨¤RÌ{ÆWÜ`¤RÎgÎ`¤;¦�¥qù°¤ ÅWÅ ¤RÂ Å ¦�¦�BJ¦¨Æ¨ÉRÐ�Ý4ÆWÜ��{ÂH¤;¦�Ý^¦�¦¨È¡ËRÜ`É;¤;¦ �Î0ù°ÉRÐÄÜ`¦¨¦¨Ü`È^Ì³¥�¤rÍHÂHÈ Å ¤;¦¨Ë;¤RÌHË;¤�¦¨È^Ì{ÆM¥ÊÜ`¦¨ËRÂ�Æ¨É;¤;¦o¥HÝ4ÌH¦MÂ�ÌH¤1�¡Â¯Ý4Æ Å Ü��RÐT¤[Ï¯Ý Å ÆWÜ`¤�ë
ÏÐ)ÑPÐ,Ñ Ò�Ó!Ø£�8ÙÕÔÖ�Ö×Ö�Ù%ØJØ�ÙÁÚ¸×	Û�Ù¯Ö
ÜTÝ�ÞÊÝßÞÕÝßÞ à ç�áÁâäã�å�ã�â5äÈæèçÁãÃéHîëê�ç�ç�áëâìã�å�ã�âläÈæîíHêËï�ê�ã�ðëñ©çëêÃéRçóòRåJæTéRçÁê
�®ôKõËö÷ô�ø;ùMú�ôjú�û $Fü@ý ö÷þ�þ ü@ÿÃü���� ú ù ô �Jü��Fü ø  ü�����ÿ ö&ù�þ ! û@ø
	 � ô ü��ý ü ùLû ý ü õ � ø;ö � ù ü�� õ�	 �;ü�����ý ü ù ÿ ö ý ûËõ@ô ý ü ù

ú ù��O? ö �;ü þ�ø;ûËù ü����;ü ù ú ��� ù ý0ù�� 	�ø� '2ü@ý�ý ü ù & õ�	Uù ü ú�ûËù ü�� õ�	 �;ü����²ü�� û ÿÃü��
������� ú ü ù×þ ! ö � ö � ù ú ü�� ôJö÷ø ü ù;õ ü�� õ ü �)ù û ÿ 	 ùAù
	 ö �©ü ù ��ý�� þ ý ôJù�	 ���;ü�� ù ü ú ��� ù ý ü þ�ø;ö^õ !Jü ô ý�� ø �A&0$ 	 ö ý ü����gñ��&³��^��� ö ���»ÿ�ÿÃü���� ü���� ø ü������²ü�� �!���#"%$ &'� ù;õ�(Jû ÿ)� ù
	 ÿ þ ý 	+*ÕûUú ü ù � 	�, ü�� ô.- ú ù û �Jü ø � 	 ü ú ü�ý��Mÿ ö ý ûËõ@ô ý ü ú ù���/ ö �;ü ü ù � þ�ø;ûËù ü���� û�* � ô�ø ü ¸ �0�1 ��� ôJõ2( ü43� 0 � 0 �  ��ü ù�û ����� ù�ú ù�ü -�õ�	 ����� 	 ö � ú ù ô �Jü ÿ ö ý ûËõ@ô ý ü ù;ö ��� þ ý ôJù�õËö ÿ þ ý ü - ü ù65ëô ü õ ü ô.-jú ü ù ��� ö ÿÃü ù�7	õ � ø�ô �Jü
ÿ ö ý ûËõ@ô ý ü þ ü ô �8� ôJù;ù2	9,�	�:�ø ü ø ü��;� ö÷ô�ø �Jü ø�#<=( � 5Áô ü û ����� û ý ü õ � ø;ö � 	>5ëô üÃü ù �8� 	 � ù2	ú.	�,�	 ù;û ü�� ùAö÷ôJù@? � 	�, ü�� ô.-
ú ü ,A	�:�ø ��� 	 ö � 7 ü ô.-A? ÿ�B@ÿÃü ù®ú.	�,A	 ù;ûËù ü�� ùAö÷ôJù@? � 	�, ü�� ô.- ú ü ø;ö ����� 	 ö � �C�D� ôJö÷ø ü ù;õ ü�� õ ü ú ü«ý0ù���/ ö �;ü ù ü ú�ûËõËö ÿ þÈö&ù ü þ�ø
	 � õ�	�þ �»ý ü@ÿÃü����4ü�� ú ü ô.-�ù2E^ù �2F@ÿÃü ù	ú ü : ��� ú ü�G»ý ü ù
E^ù �2F@ÿÃü��H ú üJILKLü���ý ü ù
E�ù �2F@ÿÃü 0NMYú üJIPOK  ��ü þ�ø ü@ÿ 	 ü ø ü ù � õËö � ù � 	 � ôJûMú ü ùQú.	+QPû@ø ü����;ü ù � ø ��� ù
	 � 	 ö � ùUþÈö&ù;ù2	�: ý ü ù



�R��� �¢¡@£R¤ ¥�¦�§©¨«ª¬�ª¤ �®£R¡@¯2¬e°�¥4±²���¯Q£�¯2¬Q± 0 ³ 0
ü���� ø ü ý ü ù4û ����� ù4û ý ü õ � ø;ö � 	>5ëô ü ùDR;SUT'VXWZYJS�TD[! ��ü ù ü õËö � ú ü ù � õËö � ù � 	 � ôJû�ú ü ù4ú.	+QPû@ø ü����;ü ù � ø ��� ù
	 � 	 ö � ù4þÈö&ù
?
ù
	�: ý ü ù ü���� ø üÃý ü ù û ����� ùUû ý ü õ � ø;ö � 	>5Áô ü ùLY K�\ OV W^] K4\ O[ C<=( � 5ëô ü : ��� ú ü ú%_ ô � ù
E^ù �2F@ÿÃü õËö÷ø�ø ü ù�þÈö � úa` ý��� ø ��� ù
	 � 	 ö � ú%_ ô ��� 	�, ü�� ô�,A	�:�ø ��� 	 ö �b�Jü@ý ú ü®ý _�û ����� û ý ü õ � ø;ö � 	>5Áô ü ù�ô�þ û@ø
	 ü ô�øc, ü ø;ù4ô ��� 	�, ü�� ô�,A	�:�ø ��� 	 ö �b�Jü@ý ú ü
ý _�û ����� û ý ü õ � ø;ö � 	>5Áô ü 	 �.d û@ø
	 ü ô�ø� �C� ù � ø�ôJõ � ô�ø ü ú ü õ2( � 5ëô ü : ��� ú ü ø;ûËù;ô ý��;ü ú ü ù¿ù;ö÷ôJù@?,û ����� ù®ø;ö ����� 	 ö �b�Jü@ý ù ú ü ù� 	�, ü�� ô.-�,A	�:�ø ��� 	 ö �b�Jü@ý ù� &D�Jü : ��� ú ü õËö � ù2	 ù �;üLü�� ô �Jü ý�� ø �Fü ù;û@ø
	 ü ú üUý 	 ���Jü ù�ù�þ ü õ � ø �»ý ü ù � ø F ù�þ�ø;öëõ�( ü ù ý ü ù
ô �Jü ùHú ü ù � ô � ø ü ù� � _ 	 ���;ü�� ù2	 � û � :Jù;ö ý ô ü ú%_ ô �Jü : ��� ú ü ú�û@þ ü�� úLú ü ùRþ�ø;ö�: � :b	 ý 	 � ûËùú ü=� ø ��� ù
	 � 	 ö ��ü���� ø ü2ý ü ù	ú.	 d ?d û@ø ü���� ù � 	�, ü�� ô.- ú%_�û �Jü ø � 	 ü e< ü@ý�ý ü ù@?,õ�	�þ ü ôb, ü����DB�� ø ü õ �»ý õ@ô ý û ü ù'` ý _ � 	 ú ü ú�ô�fhgjilk�m�infboLp�o�qeg
r�k�mUsutUv9w�k�p�w�kbx5ëôb	2ù � 	�þ�ô ý ü 5ëô ü×ý ü ù � ø ��� ù2	 � 	 ö � ù�û ý ü õ � ø;ö � 	>5Áô ü ù ÿ ö ý ûËõ@ô ý�� 	�ø ü ù�ù ü)d ö ��� ù�ô.yÅù �»ÿ�ÿÃü���� ø � þb	 ú ü@ÿÃü���� þ ö÷ô�ø
ù�ô�þ�þ ö&ù ü ø ý�� ú.	 ù ����� õ ü 	 ���;ü ø@? � ôJõ ý û � 	�ø ü õËö � ù �������;ü X< ü@ý�� õËö÷ø�ø ü ù�þ ö � úz`�ú ü ù � ø ��� ù
	 � 	 ö � ù�, ü ø � 	 õ �»ý ü ùÅù;ô�ø
ý�� * � ô�ø üÅ¸ �0{1ßú�ø;ö�	 �;ü43  �C� þ�ø;ö�: � :b	 ý 	 � û ú ü)� ø ��� ù
	 � 	 ö � ü���� ø ü ú ü ô.-nû ����� ù ü ù �L�»ý ö÷ø;ùLþ�ø;ö÷þ ö÷ø � 	 ö �b�Jü@ý�ý ü|� ô
ø ü õËö÷ôb,^ø ü@ÿÃü���� ú ü ù d ö � õ � 	 ö � ù®ú%_�ö � ú ü ú ü ù¿ú ü ô.- û ����� ù � 0 � 0 � } � þ ü ô � ú.	 ù � 	 �b� ô ü ø¿ú ü ô.-Åþ�ø
	 � õ�	�þ � ô.- � E^þ ü ù�ú%_ ü -�õ�	 ����� 	 ö � ú ü®ý��Lÿ ö ý ûËõ@ô ý ü ú%_ ��/ ö �;ü6� 0 � 0�7e0 ��~ 7e0 �»¸��9G
¹��
� o
�!m�i���r���i�w�kzp�ilg
o2mN��o GTý ü ùLû ý ü õ � ø;ö � ùMú üÃý��|�Fü ø
: ü 	 ö � 	 ù ü����Lý�� ÿ ö ý ûËõ@ô ý ü ú%_ ��/ ö �;ü²ü�� ú�ö �b�Jü���� ô �Jü
ÿ ö ý ûËõ@ô ý ü 	 ö � 	 ù;û üUü -�õ�	 � û ü �< ü þ�ø;ö^õ ü ù;ù�ôJù¿õËö � õ ü ø �Jü ý ü ù
E�ù �2F@ÿÃü 0NMhú ü8IPOK GI Kc���'� I O%�K ������� 1 ¸ �0 3

¹��
� o
�!m�i���r���i�w�k)f.r�g � oj��� � o2mN��g@w�kb���No2m2w�k�p!r�i�g2oj� G^ý ü ù�þ � ø � 	 õ@ô ý ü ù�( � ô �;ü@ÿÃü���� û �Jü ø � û � 	>5ëô ü ù¿ú ü�ý��L�Fü ø
: ü	 ö � 	 ù ü���� ý��jÿ ö ý ûËõ@ô ý ü ú%_ ��/ ö �;üKü�� þ�ø;ö^ú�ôb	 ù ü���� ú ü ù û ý ü õ � ø;ö � ùóú ü þ ý ôJù|: � ù;ù ü û �Jü ø � 	 ü 7¿õ � þ � : ý ü ù
ú%_ ü -�õ�	 �;ü ø ý ü ù
E^ù �2F@ÿÃü���H ú ü;I K þ � ø®ûËõ2( ���b�Fü ú%_�û ý ü õ � ø;ö �{� , ü õLõ2( ���b�Fü@ÿÃü���� ú ü ù�þb	 ��GI K����=�l�A��� I �K)� R S T'V!� ���c�l�A� 1 ¸  �!3��ü ù
E�ù �2F@ÿÃü���H þ ü ô �D� ôJù;ù
	 B�� ø ü ü -�õ�	 � ûQþ � ø�ø ü õËö ÿ :b	 ��� 	 ù;ö ��GI{OK ����� I �K�� R S T V �

�C� þ�ø;ûËù ü�� õ ü ú%_ � ø � ö � ú ��� ù ý _ ��/ ö �;üP� ô �&ÿÃü����;ü"ý _ 	 ���;ü�� ù
	 � û�ú ü ý _�û ÿ 	 ù;ù
	 ö � ú ü�� ôJö÷ø ü ù;õ ü�� õ ü�� 0 � 0 � �< ü��
ü Q ü�� ø;ûËù�ô ý��;ü ú ü ý��{� ø ��� ú ü ù ü õ � 	 ö �èü yÅõ � õ ü ú ü ý�� ø;û � õ � 	 ö � ú%_ ü -�õ�	 ����� 	 ö � �����D ^� �'  � 7¢ù�ôb	�,�	 ü ú ü�'  � � I K{� �' L� I �K6¡ R;S�T'V�¢4cM û ����ÿ ö�	 � ù�7 ý _ � 	�ø ����ÿ ö&ù�þb(Jû@ø
	>5ëô ü õËö ��� 	 ü���� ô � þ ü ô ÿ ö�	 � ùÅú ü¤£4¥ú%_ � ø � ö � 7 ü��®ý ü ù'	 ÿ þ�ô�ø ü�� ûËùD	 � (b	�: ü�����ý�� ù ü õËö � ú ü ø;û � õ � 	 ö �  �9� ú�ûU* � 	 � 	�, ü 7 ý�� õËö ��� ø
	�:�ô � 	 ö � ú üUý _ � ø � ö � `
ý��L� ôJö÷ø ü ùAõ ü�� õ ü ú ü�ý _ � 	�ø ü ù �¿ü ù � 	 ÿ û ü 	 �.d û@ø
	 ü ô�ø ü ` £4¥¦� 0 � 0 � 
ÜTÝ�ÞÊÝßÞÕÝ�§ ¨ª© ê�ç!«�áÁâäã�å�ã�âl¬Êæ çFã))å�á&ã�ç�®°¯»êÃéc± âßæ³²â�ò	âìã�âl¬Èæ éåJæê�´µ±�åJâ�¯&D�Jü¶d ö�	 ù ü -�õ�	 � û ü ù47 ý ü ù ÿ ö ý ûËõ@ô ý ü ù«ú%_ ��/ ö �;ü þ ü ôb, ü���� ù ü ú�ûËù ü -�õ�	 �;ü ø ü�� û ÿÃü��
������� ú ü ù2þb(Jö � ö � ù��· � 	 ù=	 ý
ü -.	 ù �;ü ú%_ � ô � ø ü ùQþ�ø;ö^õ ü ù;ù�ôJùQú ü ú�ûËù ü -�õ�	 ����� 	 ö � 7 � ö � ?�ø � ú.	 ��� 	 d ù�7%5ëôb	9	 � (b	�: ü����Uý _�û ÿ 	 ù;ù
	 ö � ú ü�� ôJö÷ø ü ù;õ ü�� õ ü ¸ Eëþb	>5ëô ü@ÿÃü���� 7�ú ��� ù4ô � ù;õ�	 ��� 	 ý�ý����;ü ô�ø�7 ý ü ù2ú ü ô.- � ô � ø ü ù ÿ ûËõ ��� 	 ù ÿÃü ù«õËö � õ@ô�ø�ø ü���� ù�ù;ö ���¢ý ü ù2õËö ý�ý 	 ù
	 ö � ù4ù;ô�ø
ý ü ù ÿ ö ý ûËõ@ô ý ü ù;,Fö�	 ù
	 �Jü ù ü���ý ü ù � ø ��� ù
	 � 	 ö � ù�	 ���;ü ø �Jü ù�C< ü ù�ú ü ø � 	 F ø ü ù�ø ü�� ø;ö÷ô�þ ü����;� ö÷ôJù ý ü ù�þ�ø;öëõ ü ùAù�ôJù�þ � ø
ý ü ù25ëô ü@ý ù ô �Jü ÿ ö ý ûËõ@ô ý ü 	 ù;ö ý û ü þ ü ô ��ü Q ü õ � ô ü ø�ô �Jü8� ø ��� ù2	 � 	 ö � , ü ø;ù ô � û ����� û ý ü õ � ø;ö � 	>5Áô ü 	 �.d û@ø
	 ü ô�ø ù ��� ù
û ÿÃü��
� ø ü ú ü ø � ú.	 ��� 	 ö �a� 0 � 0 � 



�R��� �¢¡@£R¤ ¥�¦�§©¨«ª¬�ª¤ �®£R¡@¯2¬e°�¥4±²���¯Q£�¯2¬Q± 0 ³��¹ 	�ºN»�7�º�¼ ü�� ºN½ù;ö ���4ý ü ù �;ü@ÿ þJù4ú ü ,�	 ü®ÿ ö�E ü�� ù2ú%_ ô � û �����¢ü -�õ�	 � û�7ÁõËö÷ø�ø ü ù;þÈö � ú ����� ø ü ù�þ ü õ � 	�, ü@ÿÃü������ ô.-
ú�ûËù ü -�õ�	 ����� 	 ö � ù ø � ú.	 ��� 	�, ü ù�7b	 ���;ü ø �Jü ù ü�� õËö ý�ý 	 ù
	 ö �b�Jü@ý�ý ü ù�7 ý ü���� ô.- ú ü ú�ûËù ü -�õ�	 ����� 	 ö ��� ö ���»ý�¾¿ ,Fû@ø
	+* ü�G£º�À £ºN» � £ºN½ � £º�¼�À £ºNÁ � £ºN½ 1 ¸  ~!3ºNÁ2û ������� ú�ûU* � 	JõËö ÿ�ÿÃü¿ý üX�;ü@ÿ þJùú ü ,�	 ü«ÿ ö4E ü�� ú ü«ý _�û �����ü -�õ�	 � û�ú%_ ô �Jü�ÿ ö ý ûËõ@ô ý ü 	 ù;ö ý û ü  } � ú�ûU* � 	 �=�»ý ö÷ø;ù�2� o�Âzm2r!m�i����Jp�ocÃ=Äbw�g2oj��mjoUk�m�o�Å õËö ÿ�ÿÃüUý ü���� ô.- ú ü ú�ûËù ü -�õ�	 ����� 	 ö � ø � ú.	 ��� 	�, ü ø � þ�þÈö÷ø � û � ô ��� ô.- � ö ���»ýcGÅ À ¿�Æ¿ÈÇ£ � ¿ Æ¿�É 1 ¸  ¸�3
Ê;��� ù ý ü õ � ú�ø ü ú ü²ý��{� (JûËö÷ø
	 ü õ�	 � û � 	>5ëô ü ú ü ù ����/ 7 ý�� ø;ûËù;ö ý ô � 	 ö � ú�ô þ�ø;ö�: ý>F@ÿÃü `"ú ü ô.- õËö÷ø�þJù�þ ü ø ÿÃü��
ú%_ ü -�þ�ø
	 ÿÃü ø ý ü���� ô.-�ú ü õËö ý�ý 	 ù2	 ö � ¾¿ É ú%_ ô �Jü ÿ ö ý ûËõ@ô ý ü ú üP� E^þ üa£{� , ü õ�ú ü ù ÿ ö ý ûËõ@ô ý ü ù ú ü�� E^þ ü{Ëjü��d ö � õ � 	 ö � ú ü×ý�� ù ü õ � 	 ö � ü yÅõ � õ ü ú ü õËö ý�ý 	 ù2	 ö ��Ì ¾
Í K 7	ú ü×ý�� ú ü�� ù
	 � û " K ú üÅÿ ö ý ûËõ@ô ý ü ù�ú ü�� E^þ ü�Ë 7	ú ü×ý���;ü@ÿ þ û@ø ��� ô�ø ü;Îhü�� ú ü�ý��Mÿ)� ù;ù ü ø;ûËú�ôb	 �;ü;Ï ¾
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
Í K 1 ¸ �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
	 ö � ,Fû@ø
	+* ü�G£ºN½8À �!Ì ÛhÛ " Û Ò Ô ÎÕ × Û 1 ¸ �Ý 3Ê _ � þ�ø F ù ý���ý ö�	�ú ü ù ����/ þ � ø d�� 	 �DÞ À " Û Ô Î 7�ö � þ ü ô � ø;ûËûËõ@ø
	�ø üQý _�ûN5Áô ��� 	 ö � þ�ø;ûËõËûËú ü����;ü ù;ö÷ôJù ý���d ö÷ø ÿÃü�G£ºN½ À �!Ì ÛhÛß Õ × Û Ô Î Þ 1 ¸ nà 3} � ú�ûU* � 	 � �»ý ö÷ø;ù¿ô �Jü þ�ø ü ù;ù2	 ö � ú ü ø;û d û@ø ü�� õ ü8Þ;á 7�þ ö÷ô�ø ý�� 5ëô ü@ý�ý ü ºN½ À ºNÁ G£Þ á À �!Ì Û�Û ºNÁß Õ × Û Ô Î 1 ¸ �â 3
ü��¿ý _ ü yÅõ � õ�	 � ûLú ü � ôJö÷ø ü ù;õ ü�� õ ü ù4_�ûËõ@ø
	 �8G Å À Åuã£ �åääeæ 1 ¸  � 3Åuã À ¿�Æ¿µÇ û ������� ý _ ü yÅõ � õ�	 � û ü�� ý _ � :Jù ü�� õ ü ú ü õËö ý�ý 	 ù
	 ö � 1l	� ü �`�þ�ø ü ù;ù2	 ö �|� ô ý�ý ü43 ��ü�d ö÷ø ÿ)�»ý 	 ù ÿÃü ú�û�, ü@ý ö÷þ�þ û¶	 õ�	 ü ù � , �»ý�� : ý ü þ ö÷ô�ø � ö÷ô �;ü ù ý ü ù¢ú�ûËù ü -�õ�	 ����� 	 ö � ù2ø � ú.	 ��� 	�, ü ù�A<=( � 5ëô ü¶� ø ��� ?
ù
	 � 	 ö � ø � ú.	 ��� 	�, ü þ�ø;ö^ú�ôb	 � ô � þb(Jö � ö � ú ü®ý ö �b� ô ü ô�ø4ú%_�ö � ú ü *b-�û ü þ � ø ý�� ú.	+QPû@ø ü�� õ ü®ü�� û �Jü ø � 	 ü'ç6è'é ü���� ø ü
ý ü ù � 	�, ü�� ô.- ú%_�û �Jü ø � 	 ü ú ü ú�û@þ � ø �®ü�� ú%_ � ø�ø
	�,Fû ü�G�ç6èDé Àëê ½é 7�ì ü��Dí û ������� ø ü ù�þ ü õ � 	�, ü@ÿÃü���� ý�� õËö � ù �������;üú ü�Hý���� õ2î ü��¿ý�� ,A	 �;ü ù;ù ü ú üQý���ý ô ÿ 	 F ø ü ú ��� ù ý ü ,A	 ú ü 
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	�ø ü�G£º ï½ À �!Ì Û�ïß Ë Õ Ï Ûhï Ô Î ð ï Þ 1 ¸ �0 �!3
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	 ÿÃü������»ý ü ù ù;ö ���



�R��� �¢¡@£R¤ ¥�¦�§©¨«ª¬�ª¤ �®£R¡@¯2¬e°�¥4±²���¯Q£�¯2¬Q± 0 ³ Ö

280 300 320 340 360 380 400 420
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Longueur d'onde λ  (nm)

d
P

 /
 d
λ

  
(n

m
-1
)

´«µ�¶2·¢¸  �ó¹HGJI ���������LK�¾ÁÀ �NMPOQKRKROD�7�×¾��TS÷�»�A���NK����������VUXWZY[WZ\�]�^`_����VWZa�b�c4�Õ¾���¾��?O��dK�¾��NKeM��NK������NK�¾��gf�hFiJOQM��A���L���Ph?�kj
º ����M I �D�������NKT¾��LK��lhFOD�NKT¾���mÈ���»�»�)�HÄonZprq?Æ ½ º ���7���7� I �.�LO.�÷½ ���ts`hA�uh?�������=h?�kj º ���lhrO��TÉ»�D���&½
ü ù � 	 ÿ û ü ù ` £��!¥ Ê _ � ô � ø ü ù ü -^þ û@ø
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ø ü�� ú ü@ÿÃü���� 1 � ö ���»ý ö÷ô þ ö÷ô�ø�õ�( � õ@ô �Jü ú ü ù�ø � 	 ü ù 3 7 ù � ú�û@þ ü�� ú ��� õ ü�� , ü õ ý _�û �Jü ø � 	 ü ú ü ù�þ � ø � 	 õ@ô ý ü ù�7 ù � ú�ûU?
þ ü�� ú ��� õ üQü�� þ�ø ü ù;ù
	 ö � ü��X�;ü@ÿ þÈû@ø ��� ô�ø ü 7 ü��«ý _ ü Q ü�� ú ü ý _ 	 � (b	�:b	 � 	 ö � õËö ý�ý 	 ù2	 ö �b�Jü@ý�ý üQü�� þ�ø;ûËù ü�� õ ü ú ü , � þ ü ô�ø
ú%_ ü�� ôù } �J� ø;ö÷ôb, ü ø � ô � 	 � , ü������ 	�ø ü ú ü ùHú.	+Q û@ø ü����;ü ù ü -�þÈû@ø
	 ü�� õ ü ù ü�� õËö÷ô�ø;ù	ù�ô�ø ý ü ù
	 �;ü ú�ô � ø;ö�	 ù
	 F@ÿÃü¶���;ü@ý 	 ü ø
ú�ûËú.	 û � ô.- ÿÃü ù�ô�ø ü ù¢ú ü�ý��'� ôJö÷ø ü ù;õ ü�� õ ü 1v5 ���;ü ø ����� 	 ö ���»ý�w ö÷ø
î^ù2(Jö÷þÅö � Î ý ôJö÷ø ü ù;õ ü�� õ ü · ü�� ù�ô�ø ü@ÿÃü���� ù 3 5ëôb	
ù�_ ü ù ���;ü�� ô ü���Ë���� ýÃþ�ø F ù®ú%_ Ü �b�Jü õ�E � 0 ~&³�� ��ü ù ÿÃü ù;ô�ø ü ùú ü < � î�	 ÿ ö � ö ü��³�»ý �ú%_ ô �Jü þ � ø �	ü�� ú ü M ������� ö ü��9�»ý �ú%_ � ô � ø ü þ � ø � ö ��� û � û=	 ��� û � ø;û ü ù � ô.-�»ý�� ö÷ø
	 � ( ÿÃü ù2ú�û�, ü@ý ö÷þ�þÈûËù4ú ��� ù � ¹ Ü�Î þÈö÷ô�ø � û � û@ø ü ø ý ü ùþb(Jö � ö � ù¢ú ü�� ôJö÷ø ü ù;õ ü�� õ ü û ÿ 	 ùHþ � ø ý�� �Fü ø
: ü  } �
þ�ø;ûËù ü����;ü ú ��� ù ý ü ù	þ � ø ��� ø � þb( ü ù4ù�ôb	�, ����� ù ý ü ù�þ ü õ � ø ü�ü���ý ö �b� ô ü ô�ø¢ú%_�ö � ú ü 7 ý�� ú�û@þ ü�� ú ��� õ ü ú�ô�ø ü�� ú ü@ÿÃü����� , ü õ ý _�û �Jü ø � 	 ü ú ü ùUþ � ø � 	 õ@ô ý ü ù�7 � 	 � ù
	�5ëô ü ù;ö � û�,Fö ý ô � 	 ö ��� , ü õ ý _ �»ý�� 	 � ôJú ü þ�ø;ûËú.	 �;ü þ � ø ý ü ù ú�û@þ ü�� ú ��� õ ü ù
ü�� þ�ø ü ùAù
	 ö �óü����;ü@ÿ þ û@ø ��� ô�ø ü û ��� : ý 	 ü ù¿þ � ø¿õ ü ù ú ü ô.- ü -�þ û@ø
	 ü�� õ ü ù�
ÜTÝ�ÞÊÝ�§ Ý�§ x ÚçÁá&ã�¯»çóç^æz´l¬Êæzy�®ç�®°¯Åé=±�¬Êæéç��ü ù ø;ûËù�ô ý������ ù ú ü < � î�	 ÿ ö � ö!ú�ö �b�Jü���� ý ü ø ü�� ú ü@ÿÃü����|� ö ���»ýQü���� ø ü¤����� ü��Z�!��:³"%$ 7 � 	 � ù
	;5ëô üóý ü ù
õËö ��� ø
	�:�ô � 	 ö � ùMø ü ù�þ ü õ � 	�, ü ùLú ü ù � ø;ö�	 ù ø � 	 ü ùUþ�ø
	 � õ�	�þ �»ý ü ù6` ���!õ 7 � ý õóü�����÷.£e"%$  ��ü�ÿ ö^ú F@ý ü ô � 	 ý 	 ù;ûÅþ � øC 	�D ü ù�ø ü þ�ø ü�� ú ý ü ù6, �»ý ü ô�ø;ùÅú�ô ø ü�� ú ü@ÿÃü���� ÿÃü ù�ô�ø;û þ ö÷ô�ø ý ü ù � ø;ö�	 ùÅø � 	 ü ùÅþ�ø
	 � õ�	�þ �»ý ü ù ü�� ú.	 ù � ø
	�:�ô üóý ü
ø ü�� ú ü@ÿÃü���� ø;ûËù
	 ú�ô ü@ý ü���� ø ü������Kü����!��:³"%$ ù ü@ý ö � ý ü ùÃø � 	 ü ù�ø;û@þ ü ø � ö÷ø
	 û ü ù×þ � øX;2ô �b�Jü ø � 0 � 0�7¶0 � â �  } �
ô � 	 ý 	 ù ü®ý���ÿ�B@ÿÃü þ�ø;ö^õËûËú�ô�ø ü ú ��� ù � ¹ Ü Î"þ ö÷ô�ø ý ü�ÿ ö^ú F@ý ü ú�ûËú�ôb	 � ú ü ù ÿÃü ù�ô�ø ü ù¢ú ü < � îA	 ÿ ö � öb �Tü ù�þ ü õ � ø ü
ø;ûËù�ô ý�������� ` £N�b£�� ì Þ#@ ü��|£ ý A R ü ù � ø ü þ�ø;ûËù ü���� û ü�� ø;ö÷ô �Fü ù�ô�ø ý�� * � ô�ø ü ¸  �  ��ü ù;þ ü õ � ø ü 	 � ù�þb	�ø;û ú ü ù
ÿÃü ù�ô�ø ü ù®ú ü M ������� öJE ü ù � ù�ô�þ ü ø�þ ö&ù;û�7 ý ü ù«ø � 	 ü ù¿û ������� þÈö&ù
	 � 	 ö �b� û ü ù®ù ü@ý ö � ý��Lý ö �b� ô ü ô�ø®ú%_�ö � ú ü õ ü���� ø �»ý ü
ú ü ù¶* ý�� ø ü ù�ô � 	 ý 	 ù;ûËù�
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�C�Lÿ)� � ü ô�ø ü þ � ø � 	 ü ú ü ù � ô �;ü ô�ø;ù®ù�ô�þ�þÈö&ù � 	 ü���� � ôJù25Áôù_�`Lþ�ø;ûËù ü���� � é À £ 7 ü�� õËö � ù2	 ú�û@ø � 	 ü����¿ý ü ù � ø ��� ù2	+?� 	 ö � ùD	 ���;ü ø �Jü ùJ1 �;ü ø ÿÃü º ¼ ú üUý _�ûN5Áô ��� 	 ö � ¸  ~!3 õËö ÿ�ÿÃü û ������� ý�� ù ü ô ý ü õËö ��� ø
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�;ü (�E^þÈö � ( F ù üJ� û � û�ø ü@ÿ 	 ù ü�ü�� õ � ôJù ü þ � ø;Ü®ø25ëô ü ø;ö&ù ü����»ý  � 0 ~���� %< ü ô.-A?,õ�		þ � ø �;ü����
ú�ô�þ�ø
	 � õ�	�þ ü 5Áô ü�ý ü ù � ø ��� ù
	 � 	 ö � ù�	 ���;ü ø �Jü ù � _�ö ��� þ � ù ý 	 ü ô�ú ��� ù ý _ ��/ ö �;ü�ü�� ú ��� ù ý _ � 	�ø�1l	� ü %Å é À £43 �5 ý ù	 ���;ü ø�þ�ø F��;ü���� � é õËö ÿ�ÿÃü�ý���d ø � õ � 	 ö � ú ü®ý _�û �Jü ø � 	 ü ú�û@þÈö&ùAû ü 5ëôb	 ü -�õ�	 �;ü����«ý ü¶� 	�, ü�� ô²ù�ô�þ û@ø
	 ü ô�ø2ú ü ý��;� ø ��� ?ù
	 � 	 ö � õËö÷ø�ø ü ù�þ ö � ú ����� ` ý��Lý ö �b� ô ü ô�ø�ú%_�ö � ú ü+' AM ������� ö ü����»ý �ù;ö ��� ø ü , ü�� ôJù¿ù;ô�ø ý ü ô�øX	 ���;ü ø�þ�ø;û ����� 	 ö � ú ü� é|� 0 ~�~�� 7 ü��'� ú�ö÷þ �;ü���� � ô � ö÷ô�ø;ú%_ (Áôb	 ý���ÿ�B@ÿÃü8� þ�þ�ø;öëõ�( ü 5ëô ü Ü®ø25ëô ü ø;ö&ù ü��D�»ý ��ü ù�ú.	+Q û@ø ü����;ü ù6	 ���;ü ø�þ�ø;û ����� 	 ö � ù ÿÃü���� 	 ö �b� û ü ù×õ�	+?,ú ü ù;ù�ôJù � _�ö ��� þ � ù�ú%_ 	 ÿ þ � õ � ù;ô�ø ý ü ù ÿÃü ù;ô�ø ü ù�ú�ô
ø ü�� ú ü@ÿÃü���� ú ü�� ôJö÷ø ü ù;õ ü�� õ ü�� �Ukho�gv��i�o�ilk�m�i�p�oUk���o��°���2oN7Áþ�ôb	 ù25ëô ü ý ü ù ü -�þÈû@ø
	 ü�� õ ü ù2ú�û �;ü ø ÿ 	 �Jü������ û � û@ø �»ý ü ?
ÿÃü���� � é ù ��� ùú.	 ùAù;öëõ�	 ü ø ý ü ù¢õËö ��� ø
	�:�ô � 	 ö � ù2ø ü ù�þ ü õ � 	�, ü ù¢ú ü ù¢þ�ø;öëõ ü ùAù�ôJùú%_ ü -�õ�	 ����� 	 ö � ü�� ú ü ú�ûËù ü -�õ�	 ����� 	 ö � � _ 	 ���;ü ø�þ�ø;û ����� 	 ö � ú ü � é6� ú ü ù¿õËö � ù;ûN5ëô ü�� õ ü ù¿ù�ô�ø ý _ ü - � ø � þ ö ý���� 	 ö � ü�� û �Jü ø � 	 ü �� � ü Q ü�� 7�ù
	 ý _�ö � ù�ô�þ�þÈö&ù ü� é À £ 7 ý ü ø ü�� ú ü@ÿÃü���� , � ø
	 ü)�»ý ö÷ø;ùUþ�ø;ö÷þ ö÷ø � 	 ö �b�Jü@ý�ý ü@ÿÃü���� ` ý _�û �Jü ø � 	 ü ú�û@þÈö&ùAû ü  ¹ 	 � ö � 7z� é ü ù � ù�ôJùAõ ü þ.?� 	�: ý ü ú ü , � ø
	 ü ø � , ü õ ý _�û �Jü ø � 	 ü 7 ü��Hý ü ø ü�� ú ü@ÿÃü���� ú üX� ôJö÷ø ü ù;õ ü�� õ ü þ ü ô �9�Jü þ � ùû�,Fö ý ô ü ø ý 	 � û � 	�ø ü@ÿÃü������ , ü õ
ý _�û �Jü ø � 	 ü ú�û@þÈö&ù;û ü Ü®ø25ëô ü ø;ö&ù ü����»ý ^ö ��� ú�û�, ü@ý ö÷þ�þÈû�ô � ÿ öëú F@ý ü ú üD� ôJö÷ø ü ù;õ ü�� õ ü�ü�� 	 ��� û � ø �����¿ý ü ù=, � ø
	 ��� 	 ö � ù�ú ü � éJ� , ü õ
ý _�û �Jü ø � 	 ü ú ü«ý _�û ý ü õ � ø;ö � 	 � õ�	 ú ü����  ��ü ô�ø¢õ �»ý õ@ô ý ú�ôÅø � þ�þÈö÷ø �¢ü���� ø ü�ý ü ø ü�� ú ü@ÿÃü���� ú üX� ôJö÷ø ü ù;õ ü�� õ üT!#"hü��¢ý��
ù ü õ � 	 ö � ü yÅõ � õ ü ú ü þ ü ø �;ü ú%_�û �Jü ø � 	 üDÌ��d� 1µ����wjf!f�ilk2�¶f.w��=o�g�m�g
w��j�jt���o
mN��i�w�k 31������v� ü ù � ø ü þ�ø;ûËù ü���� û ü��6d ö � õ � 	 ö �ú ü�ý _�û �Jü ø � 	 ü ù�ô�ø ý�� ú�ø;ö�	 �;ü ú üMý�� * � ô�ø ü�¸  ~  �Tü ùUûËõ � ø � ù8` ý�� þ�ø;ö÷þ ö÷ø � 	 ö �b���»ý 	 � û ü���� ø üÅý ü ø ü�� ú ü@ÿÃü�����ü��
ý _�û �Jü ø � 	 ü þ ü ø;ú�ô ü ù;ö ��� ù
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ü ù � ú�û@þÈö&ùAû ü þ � ø2ú ü ù¢þ � ø � 	 õ@ô ý ü ù«ú%_�û �Jü ø � 	 ü õËö ÿ þ�ø
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ý��Uÿ)� � ü ô�ø ü þ � ø � 	 ü ú ü®ý _�û �Jü ø � 	 ü�ü ù � ú�û@þÈö&ùAû ü ú ��� ù ý _ 	 ���;ü ø
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dE/dx déposée (1cm)

      1 hPa

    20 hPa
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intervalle dans lequel

la gerbe dépose

~ 90 % de son énergie
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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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[p\ Ê)(/å ^ ��h�¶dOohF²dOQ°�³FN7µP¶d´N³�NJ´NMP´N³�²Ú¯�´L¶d´N³?i�°-kÄh�ku´L·z±fP hr±¸²dO¸²dµ�NJ´�Ç I °rµ7¶�N7Oie�¹L¶d´N³�²d´NKÚ¹L³?´L¶dºrOo´LKON7´�±fP ¹N±Q´N·L²R¶d°r³�L�h�²dMP°�K ITg �L¶d´h G Ê G ²lhr³TN?hF¶iNTU
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$ÄQº�Ã0��º OSÂpÈxÅ�É¯º�¿�¿�º�½¿JÀpºr¹]¾��x¼�¿�¼�½x¹ÀMÈfÉ�Èf½Âxº-OÂµÇT½xÀòÆ�_mÇTÆf¿�Èf¿�ÂxÀpºÌÇTÂpÄ�É¯º�½¿�º�Ê
ú	û��cû�ë �9
xÿ�
����n���*í����l�ðî��ÿ �l
��áït
µÿ�ñP
��ËOº�½x¼�É,�pÃ�º$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/$D¾��x¼�¿�¼�½x¹7ÀpºÖÁxÂx¼�Ã�ºr¹�»rº�½x»rº5NOÅ�É�ÈH¹ÀpºÖÉÜÇT½pÈP��Ã�º�ÈH¹�¼�¿�Ã�¼�¾�º5N�ÆHºr¹$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$ÆÒÇ�ÀMÈH¹�¿�Ã�È)�pÂp¿�ÈH¼�½DÇT½pÄ�ÂpÆÒÇTÈfÃ�º7Àpºr¹�¾��x¼�¿�¼�½x¹ `�Æ�_ÝÅ�É�ÈH¹�¹�ÈH¼�½OÊ } ½�¾pÃ�År¹�º�½S¿�º�ÆHºr¹»/ÇTÃ-Ç�»�¿�Å�Ã�ÈH¹�¿�ÈPOÂxºr¹FÀpº�»rº�¿�¿�ºÀMÈH¹�¿�Ã�È)�pÂp¿�ÈH¼�½DÇTÂ_Àpº�Ã�½pÈHº�Ã�¾µÇTÃ-ÇTÄ�Ã-ÇT¾��xº�Ê
£¥¤>§l¤�{l¤�¦ ò ¬l® © ´Z©Zª/°M¨4©l¬�²ó®´¬�´µ± © Î³©Zª/ª:©�¬�² � ¬�¯:¬u²���¬�> ®´°x²BªX¼ x Ø9ôËOº�Ã�º�½xÀpº�É¯º�½¿H�
º�Ã�º�½bîQ¼#��ÀpÅ�¾�º�½xÀ�Àpº�ÆÒÇ-��ÇTÆHº�ÂpÃ
ÀpºaÆ�_ Èf½xÀMÈH»rº$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¿$»r¼�É�¾p¿�ºÀpºÖ»rºr¹aÀpÅ�¾�º�½xÀxÇT½x»rºr¹/ÊhÜ�Âp½D¹�¿-Ç�Àpº7Àp¼�½p½xÅÖÀMÂDÀpÅ7�Qº�ÆH¼�¾p¾�º�É¯º�½S¿�ÀpºÌÆÒÇ�ÄQº�Ã0��ºRSZÃ�º�¾pÃ�År¹�º�½¿�ÅÌ¾µÇTÃFÆ�_QETÄQº ö V%NµÆHº½x¼�É,�pÃ�º7Àpº�¾��x¼�¿�¼�½x¹6�
º�Ã�º�½bîQ¼#�ð&2± ½�½��o¾ Å�É�ÈH¹�¹�ÂpÃ�Âp½xº7ÀMÈH¹�¿-ÇT½x»rº#&/.Ôºr¹�¿�Å�ÄSÇTÆ°`+�&2± ½�½��´¾&2. À ± � � ö � 3}ù?¿ú � þ�ê ª é û � £± � &�± �& è � ö � � 3B¶ " , � èXê0! � ü & è S \ Ê ~�~ V
¼�� ± � � ö � ºr¹�¿�ÆHº½x¼�É,�pÃ�ºÌÀ%_ÝÅ�ÆHºr»�¿�Ã�¼�½x¹$Àpº7ÆÒÇ�ÄQº�Ã0��º5N�¶ "-, � èXê0! � ÆHºÃ�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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[p\ Ê)( ~^ ��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¿�¹ÀMÂÕÀpÅ7�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}ETÄQºÀpº7ÆÒÇ�ÄQº�Ã0��ºÌ»r¼�É�¾pÃ�ÈH¹�º�½¿�Ã�º Ø.ô Ó º�¿£�ônË NµÆHº�Ã�º�½xÀpº�É¯º�½S¿$º%¹�ºr»�¿�È d ºr¹�¿�»r¼�É�¾pÃ�ÈH¹Fº�½S¿�Ã�º £�£ º�¿ £/× ¾��x¼�¿�¼�½x¹a¾µÇTÃ�ÉZ��¿�Ã�º�¾µÇTÃaÅ�ÆHºr»�¿�Ã�¼�½DÇTÂ�½pÈ)�Qº/ÇTÂDÀpºÆÒÇ�É¯º�Ã/Ê�5iÆOºr¹�¿�Ã�ÅrÀMÂpÈf¿aÀ%_Ýº�½2�uÈfÃ�¼�½�Âp½ d Ç�»�¿�º�ÂpÃ\��` £rØ Ô Û ÊÊ ÇT½x¹P� ¹ Üa��NuÆ�_mÇTÆfÄQ¼�Ã�Èf¿0�pÉ¯ºÀ%_ÝÅ�É�ÈH¹�¹�ÈH¼�½�ÀMÂ?�
º�Ã�º�½bîQ¼��Ûºr¹�¿X¹�ÈfÉ�ÈfÆÒÇTÈfÃ�º�`7ÆÒÇÌÄQÅ�½xÅ�Ã-ÇT¿�ÈH¼�½�Àpºr¹X¾��x¼�¿�¼�½x¹�ÀpºÁxÂx¼�Ã�ºr¹�»rº�½x»rºE��ÆÒÇ$¿�Ã-Ç � ºr»�¿�¼�ÈfÃ�º�Àpº�ÆÒÇ�ÄQº�Ã0��º�ºr¹�¿@ÀMÈH¹�»�Ã�Å�¿�ÈH¹�Årº�º�½¯¾µÇ�¹@Àpº�ÆH¼�½pÄ�Âxº�ÂpÃ�&2.�Ê�ËOº�½x¼�É-�pÃ�ºg&2± ½�½��´¾ Àpº¾��x¼�¿�¼�½x¹aÄQÅ�½xÅ�Ã�År¹�¾µÇTÃ�ÆHºr¹H± � ö � Å�ÆHºr»�¿�Ã�¼�½x¹aÀpº$ÆÒÇ¯»/Ç�¹�»/Ç�Àpººr¹�¿�ÇTÆH¼�Ã�¹a»/ÇTÆH»�ÂpÆHÅ¹�º�ÆH¼�½�Æ�_ÝÅAOÂµÇT¿�ÈH¼�½ \ Ê ~ Ö/NµÇT¾pÃU�r¹Ç#�Q¼�ÈfÃ»/ÇTÆH»�ÂpÆHÅ�ÆHºÌÃ�º�½xÀpº�É¯º�½¿7º%¹lºr»�¿�È d ÀpÅ%Cx½pÈ]¾µÇTÃ$Æ�_ÝÅAOSÂµÇT¿�ÈH¼�½ \ Ê ~T\ Ên�
º�»/ÇTÆH»�ÂpÆ]¿�ÈHº�½S¿»r¼�É�¾p¿�º�ÀpºÖÆÒÇR��ÇTÆHº�ÂpÃÀpº�Æ�_ Èf½xÀMÈH»rº7Àpº�Æ�_mÇTÈfÃ�¾pÃ�ÈH¹�º$ÆH¼u»/ÇTÆHº�É¯º�½S¿$ÇTÂ�»rº�½S¿�Ã�ºÌÀMÂò¾µÇ�¹/Ê
£¥¤>§l¤�{l¤�§ J ²�¨/¬²Bª4©�¨ © ®#® ¯T°Q±h¬;²´²¥¬uÎÑ¬²�¨ � ¬�¯:¬u²���¬�> © Î³©Zª�Ú´°b¯�´Z¬Sªÿyµ¬�¯TÏ	¬ª} ½Õ¾pÃ�År¹�º�½S¿�º�ÈH»�È]ÆHºr¹�»/ÇTÃ-Ç�»�¿�Å�Ã�ÈH¹�¿�ÈPOSÂxºr¹ÌÀMÂÕÃ-ÇA�Q¼�½p½xº�É¯º�½S¿Z�
º�Ã�º�½bîQ¼#��N¥¹�ÈfÉ7ÂpÆHÅ�¾�¼�ÂpÃ�ÆHºr¹�ÄQº�Ã0��ºr¹7ÀMÂÕÆH¼�¿À%_ÝÅ7����½xº�É¯º�½¿�¹F¶�g
w���w�k·L�Z¸.oN��r?S�¹�ºr»�¿�ÈH¼�½ ~ Ê�ÖMÊ)(�V3ÊMËOºr¹X¾��x¼�¿�¼�½x¹Y�
º�Ã�º�½bîQ¼#�Û¹�¼�½¿
ÄQÅ�½xÅ�Ã�År¹�¹-º�ÆH¼�½eÆ�_mÇTÆfÄQ¼�Ã�Èf¿0�pÉ¯º¾pÃ�År¹�º�½¿�Å¯¾pÃ�År»rÅrÀpº�É�É¯º�½¿/ÊBËOºr¹¾pÃ�¼CxÆH¹7Àpº�¾pÃ�ºr¹�¹�ÈH¼�½Ðº�¿Àpº�¿�º�É�¾�Å�Ã-ÇT¿�ÂpÃ�ºe¹�¼�½S¿�¿�ÈfÃ�År¹ÌÀMÂÕÉ¯¼À���ÆHº¯À%_mÇT¿�É¯¼�¹�¾��L��Ã�º-: ¹ � ¹ ¿-ÇT½xÀxÇTÃ�ÀlÊ

ËOº�½x¼�É,�pÃ�ºa¿�¼�¿-ÇTÆ�Àpºa¾��x¼�¿�¼�½x¹ �
º�Ã�º�½bîQ¼��eÅ�É�ÈH¹@¾µÇTÃ@ÆHºr¹@ÄQº�Ã0��ºr¹@ºr¹�¿
¿�Ã-Ç�»rÅFº�½ d ¼�½x»�¿�ÈH¼�½�ÀpºaÆ�_mÇT½pÄ�ÆHºY@/Å�½pÈI�¿0�µÇTÆµ¹�ÂpÃ]ÆÒÇHCxÄ�ÂpÃ�º \ Ê)( \ SZÄSÇTÂx»U�xº�V3ÊË�_ Èf½S¿�º�½x¹�Èf¿�ÅaÀMÂ�Ã-ÇA�Q¼�½p½xº�É¯º�½¿XÇT¿�¿�º�Èf½¿JÂp½�ÉÜÇ�$MÈfÉ7ÂpÉ ÇTÂp¿�¼�ÂpÃJÀpº'ý Ø A N�º�¿
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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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º�¿�¿�ºÌ¾pÃ�¼�¾pÃ�ÈHÅ�¿�ÅÖºr¹�¿Fºr¹�¹-º�½S¿�ÈHº�ÆfÆHºÌ¾pÂpÈH¹UOSÂù_Ýº�ÆfÆHº¾�º�Ã�É¯º�¿eÀ%_mÇ�¹�¹-¼»�ÈHº�Ã¯ÆHº�¾pÈH»�Àpº�¹�ÈfÄ�½µÇTÆ�ÀMÂ��
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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-ÑQõËÍÌ�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"ÌÉ�Ê�ËÍÌ¥Â ËJÉ¥Æ"Î�NKÂ-Ó"Å�É�Æ1ÊSÆ1ËÍÒ�ÓMÌ�È-Ì�Õ�Ê�ÈsÊ�Ä t È;õ�ËÍÓMÌÎJÆ"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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non
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individuel dirigé 
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corrections en position et temps 

de vol, selon les distributions 

associées au paquet
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détecteur ?
photon rejeté

photon sur la 

pupille du télescope

2. Transmission des photons individuels jusqu'au détecteur

1. Propagation des  paquets : génération de photons individuels (diffusés ou réfléchis)

oui

non
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TOTAL :              33766

Fluo directe :          68 % 

Ckov réfléchi :         8 % 

Ckov rayleigh :      23 %  
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Fluo directe :             66 %

Ckov réfléchi :            0 %   

Ckov rayleigh :         14 % 

Ckov nuage :             20 %
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Cerenkov sur le nuage
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Monte-Carlo "complet"

probabilité P

Monte-Carlo "complet" : N0   photons

Simulation des photons diffusés exactement n fois
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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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Ò>Ô9Ë�Õ|ÛYÌ+/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì/ØÐÓ|ÙàÕ�Ö�ÑFÏ�á�Ñ�ÍÎÌÐÏ'<1ÌOÌÐÒ^Ý�Ô9áÜáàÌ�ÝÐÒ>ØêÖ�ÑFÏ�á�ÑKáàÌÐË�ÒyÙÜáÜáàÌ/Õ'ÑFË�Õ|Ñ�ßÎÔ9ÙÜÏ^ÙÜË+Ò>ÌÐÏ'ÑFÍ�Ù	ÛDÚYÏ'ÑFË�Ò|áàÌÐÚYÏ
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ÖYÏ>Ô���Ô9Ë�ÛYÌÐÚYÏ�ÛDÚ`ÖYÏ>ÌÐÓ|ÙàÌÐÏ3ÖäÔ9ÙÜË�Ò3Û � ÙÜË+Ò>ÌÐÏ'Ñ9ÝÐÒyÙàÔ9Ë^Õ>Ì�Ï>ØÐÖ1ÌÐÏ>ÝÐÚYÒ>ÌpÛDÙÜÏ>Ì�ÝÐÒ>ÌÐÓ�ÌÐË+ÒkÕyÚYÏ-á�ÑèÖYÏ>Ô���Ô9Ë�ÛYÌÐÚYÏ�ÛDÚ_ÓuÑm�DÙÜÓ�ÚYÓ� 
ÌÐÒnÖ�ÑFÏnÝ�Ô9Ë�Õ'Ø�9+Ú�ÌÐË�ÒnÕyÚYÏOá � ÑFáÜÒyÙÜÒyÚ�ÛYÌ5ÛDÚ´ÓuÑm�DÙÜÓ�ÚYÓ�� � ÙÜË�ÕyÙ[ ���ÙÜË�ÝÐáÜÙÜË�ÑFÙàÕ>Ô9Ë~�2�YØ�Ì% �á � ÙÜË+Ò>ÌÐÏyß�ÑFáÜáàÌ@<�ÑFá�ÑE ÎØ5ÌÐË
ÑFáÜÒyÙÜÒyÚ�ÛYÌ�Ì�Õ>Ò`Û � ÌÐË+ßbÙÜÏ>Ô9Ë�ï��]�}� é�� ÑFËYÍ�áàÌuÑ*j�ÙÜÓ�ÚYÒ'ÑFá�Ì�ÕyÒ4�2�YØ#�¯� �¨ð �  äÌÐÒ_á � ÙÜÓ|Ö�Ñ9ÝÐÒ�ÛYÌ�Õ�ÍÎÌÐÏ'<äÌ�Õ�ÑFÚ�Õ'Ô9á�Õ'Ì
ÕyÙÜÒyÚ�Ì�ÑFÚ/Ë�Ñ9ÛDÙÜÏ�ÛDÚ/Ò>ØÐáàÌ�Õ>Ý�Ô9Ö1Ì%� â ËKË�Ô9Ó|Ó�Ì`Ý�Ì�áàÔ9Ò�Û � ØÐß�1ÐË�ÌÐÓ�ÌÐË+Ò>Õ.�	`�_�e[_����.³�´#�Eµ%�

â ËnÝ�Ô9Ó|Ö�ÑFÏ>Ì�á � Ì�ÕyÒyÙÜÓuÑFÒyÙàÔ9ËKÑFË�ÑFáM �ÒyÙk9�Ú�Ì�ÛYÌ	á�Ñ�ß�ÙÜÒ>Ì�Õ'Õ>Ì�ÑFËYÍ�ÚYá�ÑFÙÜÏ>Ì�ØÐÒ'Ñ*<YáÜÙàÌ:ÖYÏ>Ø�Ý�Ø�ÛYÌÐÓ|Ó�ÌÐË+ÒZ��Ý�ÌÐáÜáàÌ�Ô:<YÒ>Ì�-
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é ÑA��Ô9ÏyÓ�ÚYáàÌ_ÑFË�ÑFáM bÒyÙk9+Ú�Ì�Ì�ÕyÒèß9ÑFá�Ñ*<YáàÌ_ÑFÚnÖYÏ>ÌÐÓ|ÙàÌÐÏ�Ô9Ï>ÛDÏ>Ì�Ö1Ô9ÚYÏLÛYÌ�Õ�ÍÎÌÐÏ'<1Ì�ÕLÛYÔ9Ë+Ò�áàÌ�ÓuÑm�bÙÜÓ�ÚYÓ ÛYÌ:ÛYØÐßÎÌÐáàÔ9Ö.-
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Ñ]ßÎÌ�Ý`áàÌ_Ý]ÑFáàÝÐÚYá�ÑFË�ÑFáM bÒyÙk9+Ú�Ì%�
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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�ÚYÓÛYÌÐÖYÚYÙàÕLáàÌ: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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largeur corrigée de l'effet de θ (simulation)

inverse de la densité (US-Std)

inverse de la densité (exponentielle)

impact prématuré 

de la gerbe au sol
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á�Ñ|ÛDÚYÏ>Ø�Ì�ÛDÚ�ÕyÙÜÍ�Ë�ÑFá3Ñ�ßÎÌ�ÝAÓ e3flk}m_n�o  YÌ�ÕyÒyÙÜÓ�Ø�Ì`Ö�ÑFÏ	á � Ø�9+Ú�ÑFÒyÙàÔ9ËÒ�.�xÖ]�

� ��Ë^ÛYÌpÏ>ÌÐáÜÙàÌÐÏpÑFË�ÑFáM bÒyÙk9�Ú�ÌÐÓ�ÌÐË+Ò�á�Ñ�á�ÑFÏyÍÎÌÐÚYÏåÌÐË�Ò>ÌÐÓ|Ö�Õ¿��á � ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÛDÚ^ÓuÑm�bÙÜÓ�ÚYÓ� �Ô9Ë�ÚYÒyÙÜáÜÙàÕ>ÌèáàÌ�Ó�Ô�Û21ÐáàÌ
Û � ÑFÒyÓ�Ô�ÕyÖY×B1ÐÏ>Ì�ÙàÕ>Ô9Òy×�ÌÐÏyÓ�Ì f[Õ'Ì�ÝÐÒyÙàÔ9Ë@ã.����h�� é Ì�ÖYÏ>Ô*��ákÛYÌ_ÛYÌÐË�ÕyÙÜÒ>Ø`Ý�Ô9ÏyÏ>Ì�ÕyÖ1Ô9Ë�Û�ÑFË+Ò:Ì�ÕyÒ	Ì��bÖ1Ô9Ë�ÌÐË+ÒyÙàÌÐá}$

Ó egè�o Õêévë�ìîí i èè &�ï f¤�.��ð�h
Ñ]ßÎÌ�Ý è & � ?bëHîP�]�}��Ê�Ë�ÌA�[Ô9Ë�ÝÐÒyÙàÔ9ËNÙÜË�ßÎÌÐÏ>Õ>ÌÐÓ�ÌÐË+Ò`ÖYÏ>Ô9Ö1Ô9ÏyÒyÙàÔ9ËYË�ÌÐáÜáàÌ#�nÝ�Ì�ÖYÏ>Ô*��á�Ì�Õ>Ò�Ñ ÿ Ú�ÕyÒ>Ø�Ì|ÑFÚ.��Ï>Ø�ÕyÚYáÜÒ'ÑFÒ>Õ
ÛYÌ�á�Ñ�ÕyÙÜÓ�ÚYá�ÑFÒyÙàÔ9Ë�� é Ì�Ý�ÔbÌ�,uÝÐÙàÌÐË+Ò�ÛYÌ�Ë�Ô9ÏyÓuÑFáÜÙàÕ'ÑFÒyÙàÔ9Ë�ÙàÕ>ÕyÚ/ÛYÌ:á � Ñ ÿ Ú�ÕyÒ>ÌÐÓ�ÌÐË�Ò�Ì�ÕyÒ�ØÐÍ+ÑFá;� � ë p ���%� � � <�Ñ9Õ>Õ'Ì
ÑFáÜÒyÙÜÒyÚ�ÛYÌ% �Ý�ÌÐÒ�Ñ ÿ Ú�ÕyÒ>ÌÐÓ�ÌÐË�Ò	ÛDÙ5��1ÐÏ>ÌM9�Ú�ÌÐák9+Ú�Ì:Ö1ÌÐÚKÛYÌ�Ý�ÌÐáÜÚYÙ�Ï>Ø]ÑFáÜÙàÕ>Ø`Ñ�ßÎÌ�Ý�á � ÑFÒyÓ�Ô�ÕyÖY×B1ÐÏ>Ì�Ê�çC-Jç�Ò'ÑFË�Û�ÑFÏ>ÛD YÓuÑFÙàÕ
á�Ñ�ÖäÌÐË�Ò>Ì�ÛYÌ�ÕèÛYÌÐÚ.�uÝ�Ô9ÚYÏ'<1Ì�Õ�Ì�ÕyÒ	9+Ú�Ñ9Õ>ÙÜÓ�ÌÐË+ÒLÙàÛYÌÐË+ÒyÙk9�Ú�Ì%��æåËnÛYØ���ËYÙÜÒyÙÜßÎÌ% báàÌ�ÕèÛYØÐÖäÌÐË�Û�ÑFË�Ý�Ì�ÕLÛYÌ	á�Ñ�á�ÑFÏyÍÎÌÐÚYÏLÌÐË
Ò>ÌÐÓ|Ö�Õ�Ñ�ßÎÌ�Ý:á � ÑFËYÍ�áàÌ�j]ØÐËYÙÜÒy×�ÑFá�ÌÐÒpá � ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÛDÚOÓuÑm�DÙÜÓ�ÚYÓ Ö1ÌÐÚYßÎÌÐË+Ò�Õ>Ì���Ô9ÏyÓ�ÚYáàÌÐÏ	ÑFÚOÖYÏ>ÌÐÓ|ÙàÌÐÏLÔ9Ï>ÛDÏ>Ì�Ö�ÑFÏèá�Ñ
Ï>ÌÐá�ÑFÒyÙàÔ9ËÔ$ VlWqßO�xàP���ÑV�W & e_pYrtsvu b d o évë�ìîí f k�m_nè &ñï f¤�.� �Eò h
Ñ]ßÎÌ�Ý è & � ?bëHîP�]� ÌÐÒ�V�W & � � ë p ���%� �

ç�Ù+áàÌåÖYÏ>Ô*��áDÛYÌpÛYÌÐË�Õ>ÙÜÒ>Ø�ÛYÌpá � ÑFÒyÓ�Ô�ÕyÖY×B1ÐÏ>Ì�ÑFÙÜË�ÕyÙâ9�Ú�Ìåá � ÑFËYÍ�áàÌ	j]ØÐËYÙÜÒy×�ÑFáDÛYÌåá�Ñ�ÍÎÌÐÏ'<äÌ�Õ>Ô9Ë+Ò�Ý�Ô9ËYË+Ú�Õ� Qá�Ñ	ÛDÚYÏ>Ø�Ì
ÛDÚ�Õ>ÙÜÍ�Ë�ÑFá-ÛYÌ4/�Ú�Ô9Ï>Ì�Õ>Ý�ÌÐË�Ý�Ì`ÛDÙÜÏ>Ì�ÝÐÒ>Ì_Ö1ÌÐÚYÒÀ,ÐÒyÏ>Ì�ÚYÒyÙÜáÜÙàÕ>Ø�Ì�Ö1Ô9ÚYÏ�ÙÜË��[ØÐÏ>ÌÐÏ	á � ÑFáÜÒyÙÜÒyÚ�ÛYÌ�ÛDÚ/ÓuÑm�bÙÜÓ�ÚYÓ� �ÌÐÒ·�[Ô9ÚYÏyËYÙÜÏ
ÑFÙÜË�ÕyÙ�ÚYË�Ì�Ï>ØÍ��ØÐÏ>ÌÐË�Ý�Ì�ÌÐËÅÑFáÜÒyÙÜÒyÚ�ÛYÌ�Ë�Ø�Ý�Ì�Õ>Õ'ÑFÙÜÏ>Ì���á�ÑNÏ>Ì�Ý�Ô9Ë�ÕyÒyÏyÚ�ÝÐÒyÙàÔ9ËÄÛYÌ�á�ÑNÒyÏ'Ñ ÿ Ì�ÝÐÒ>Ô9ÙÜÏ>Ì�ÛYÌ�á � ØÐß�1ÐË�ÌÐÓ�ÌÐË+Ò��
7èÌÐÒyÒ>Ì/Ï>ØÍ��ØÐÏ>ÌÐË�Ý�ÌKÌÐËãÑFáÜÒyÙÜÒyÚ�ÛYÌ/Ö1ÌÐÚYÒ#,ÐÒyÏ>Ì/ÚYÒyÙÜáÜÙàÕ>Ø�Ì/ÛYÌêÓuÑFËYÙk1ÐÏ>Ì�Ý�Ô9Ó|ÖYáàØÐÓ�ÌÐË+Ò'ÑFÙÜÏ>Ì²�5Ý�ÌÐáÜáàÌ'�[Ô9ÚYÏyËYÙÜÒuÖ�ÑFÏ|áàÌ
ÕyÙÜÍ�Ë�ÑFáG7èÌÐÏ>ÌÐËYÞÎÔ]ß/Ï>Ø�/�Ø�Ý>×YÙ�ÑFÚKÕ>Ô9á[ �Ô9ÚKÕ �  êÕyÚ2<�ÕyÒyÙÜÒyÚ�ÌÐÏ�ÕyÙ�áàÌ�ÖYÙàÝÙ7èÌÐÏ>ÌÐËYÞÎÔ]ßêË � Ì�ÕyÒ�Ö�Ñ9Õ	ÛYØÐÒ>Ì�ÝÐÒ>Ø%�
n0/�12/314/Mó ô�v�9�sâvuwP8¬9 « tG� wP8�:Æv�qBx

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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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�AÖäÔ9ÚYÏ�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
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[�<}� HCE$325 �.��ã ò f H < EA= O 5 ha8 3216,254*9025 : 5j*A>?B < 325S@$5 8$O >?02>?*A,�@$5 / EA>?3256,7=654*A=65r540 7 543254*$P">�Q�@F. � EA,216, �
: ��>?32@F325 p 54* � >?*A=40�.T>?* @$5 : � < *$H : 5 j 14*$./0 OJ<I:[�D[ 56,X./*'0254*A,�./0216,r,2>?*'0X*A>?3�B <I: .T,71656, � =65 :/: 5�@FE 7 543254*$P">RQ
,�./B 8$: 54B-54*90%@F. � EA,21 8 >?E$3�E$*A5oH"543 < 5oQ"543�0�.T= <I: 5  C9 E$.A56,�0�14H <I: 5 �%)(
 �C� 8$O >?02>?*A,q54*'Q^./32>?* 8 >?E$3�E$*A5 : 54*'0�. :/: 5
@$5 )^���i� @$5t3 <O >?* �

[ 5�3 <O >?*$*A54B-54*90 7 543254*$P">RQ-14BN.T, 8J< 3 : 56,�H"543 < 56, 8$: EA,�./*A= : ./*A1656, 8J< 32=6>?E$3�0q@$5 8$: EA, : >?*$HCEA56,�@F.T,�0 < *A=656,� 0�3 < Q"5432, : 56, <J< ,2,256,o=6>?EA= O 56,D@$5 : � < 0�B->C, 8$OB1 325 �2�U< 3M=6>?*A,21 9 EA54*'0  A: � ./*'0254*A,�./021V@FE 7 543254*$P">RQi,�./B 8$: 54B-54*'0
@F. � EA,21 < E$HCB-54*'025 < Q"56= : � < *$H : 5 j 14*$./0 OJ<I:[� � ? ���  9: 5)*A>?B < 325V@$5 8$O >?02>?*A,o@F. � EA,216,o56,�0 ¥-� >?.T,o,�E 8 143�.T54E$3 �
=65 : E$.�@D� E$*A5VH"543 < 5tQ"543�0�.T= <I: 5 �

[ � ./*'0254*A,�./021a@$5 :�< / EA>?3256,2=654*A=65-,�./B 8$: 54B-54*90d@F. � EA,7165N=432> = 0 < EA,2,�. < Q"56= : � < *$H : 5 j 14*$./0 OJ<I:[ �8 E$.T, 9 E�� E$*
8$: EA,\HC3 < *A@�*A>?B < 325M@$5 8$O >?02>?*A,�,2>?*'0\H"14*A143216, 8J< 3 :�< H"543 < 5 f = OJ<I8 ./0�325 Áâh���w ��54*'Q^./32>?* ¥ �?�C� 8$O >?02>?*A, 8 >?E$3
E$*A5DH"543 < 5oQ"543�0�.T= <I: 5+540�E$*A5 : 54*90�. :/: 5+@$5o3 <E >?* )^���i�} ': � ./*'0254*A,�./021+@$5 :�<4/ EA>?3256,2=654*A=65+,�./B 8$: 54B-54*'0�@F. � EA,7165
56,�0`=4./* 9î� >?.T,d,2E 8 143�.T54E$325 8 >?E$3VE$* < *$H : 5 j 14*$./0 OJ<I: @$5 ? � �:�_[ 5a*A>?B < 325-02>?0 <I: @$5 8$O >?02>?*A,v,�./B 8$: 54B-54*'0
@F. � EA,216,  ./*90214HC321D54*N0254B 8 ,q540�@ < *A, : 5o= OJ< B 8 @$5oQ^EA5  56,�0 8J< 3�=6>?*A,21 9 EA54*'0%@FE-B , B-5M>?32@F325M@$5oHC3 < *A@$54E$3
9 EA5 : � ./*'0254*A,2./021d@FEX,�./HC* <I: @$5 / EA>?3256,7=654*A=65d@F./3256=4025 �
ÅÂ8��W�uwP8�Qcv {��ix¬9P8È|Gxds
n *´=6>?*A,�.T@ 1 325 �]8 3216,254*90 : � ./*'0254*A,�./021b@$5 :�< =6>?B 8 >C, < *'025WBdE : 0�. - @F. � EA,2165  =6>?*A,20�./0�EA165b@$56, 8$O >?02>?*A,j@$5
/ EA>?3256,2=654*A=65�540 7 543254*$P">�Qc=6> :/: 56=40216, 8J< 3 :�<i: 54*90�. :/: 5 <I8 3 1 , < Q">?./3`./*902543 < HC. < E]B->?./*A,�@$54E �ç� >?.T,v,�E$3 : 56,
B-> : 16=4E : 56,�@D� < ./3q>?E �;:�< ,2E$3 ��< =65M@$5 :�<.� 543�325 �^[�<M� HCE$325 �.��ã ò f @F32>?./025 h�8 3216,254*9025 : � ./*'0254*A,2./021+@$5 :�< =6>?B 8 > -
, < *9025tBdE : 0�. - @F. � EA,2165  =6>?B 8J< 32165 � =65 :/: 5V@$5 :�< @F. � EA,�.T>?*j,2./B 8$: 5 $F: 56,o./*'0254*A,2./0216,D@$56,D@$54E � =6>?B 8 >C, < *'0256,
,2>?*90MH : > <J<I: 54B-54*'0;,�./BN. :�< ./3256, 9 EA5 :k9 EA5t,2>?./0 : � < *$H : 5 j 14*$./0 OJ<I:[�

[�<Ò� HCE$325 �.��ã � 8 3216,254*9025 :�< =6>?*90�3�. < E$0�.T>?*Y@$56,a@F. � 143254*'02,�>?32@F3256,a@$5r@F. � EA,�.T>?* �W: � ./*'0254*A,2./021r@$5 :�<
=6>?B 8 >C, < *'025+BdE : 0�. - @F. � EA,2165 $ �?� A @$56, 8$O >?02>?*A,q,7>?*'0�@F. � EA,216,�@$54E ��� >?.T,  540�=6540�025+=6>?*'0�3�. < E$0�.T>?*�@F./BN./*'EA5
@D��54*9Q9./32>?*GE$* ��< =40254E$3 ).� = OJ<:9 EA5D>?32@F325M@$5o@F. � EA,2.T>?* � � ./*A,�.  ?: 56, 8$O >?02>?*A,�@F. � EA,216, 9 E < 0�325 � >?.T,\*A5M=6>?*A,20�. -
0�EA54*90 9 EA5 p ��A @$5 :�< =6>?B 8 >C, < *9025MB`E : 0�. - @F. � EA,2165 � §�*a5 � 0�3 <I8 > :�< *'0q=65D=6>?B 8 >?3�0254B-54*90  >?* 8 54E$0�56,�0�./B-543
9 EA5 : ��>?32@F325 � =6>?*90�3�. < EA5 �Â
%A @$5 :�< =6>?B 8 >C, < *'025-BdE : 0�. - @F. � EA,2165  540 � 54*9Q9./32>?* ��A @FEb*A>?B < 325N02>?0 <I:
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@$5 8$O >?02>?*A,o@F. � EA,716, �]7 5)=6>?B 8 >?3�0254B-54*90M56,�0�./*A@$1 8 54*A@ < *'0M@$5 : � < *$H : 5 j 14*$./0 OJ<I:[�^[ 56,%>?32@F3256,�@$5)@F. � EA,2.T>?*
,�E 8 143�.T54E$32, �v¥ =6>?*'0�3�. < EA54*90 �x< . <$: 54B-54*'0 �d: � ./*90254*A,�./021V@$5 :�< =6>?B 8 >C, < *'025t@F. � EA,2165  540M=%��56,�0 8 >?E$3 9 EA>?.�. : ,
*���>?*90 8J< ,M14021V,2./BdE : 16, �

" *90214HC32165X54*l0254B 8 ,a540-@ < *A, : 5i= OJ< B 8 @$5�Q^EA5i@FEh021 : 56,2=6> 8 5  \:�< =6>?B 8 >C, < *'025X@F. � EA,2165i@FE�,2./HC* <I:
8 3216,254*9025NE$*A5�./*'0254*A,2./021-54*'Q^./32>?*c@$54E �î� >?.T,t,�E 8 143�.T54E$325 � =65 :/: 5N@FE�,�./HC* <I: @$5 / EA>?3256,2=654*A=65-@F./3256=4025 �i7 5 -
8 54*A@ < *'0  ,254E : , : 56, 8$O >?02>?*A,;@F. � EA,216,+./*'0�3�. 9 EA16,;0254B 8 >?325 :/: 54B-54*90V540+, 8J< 0�. <I: 54B-54*90 < Q"56= :�< / EA>?3256,2=654*A=65
@F./3256=4025`,2>?*'0ME$*A5t,7>?E$32=65 8 >?0254*90�.T5 :/: 5d@D��543�3254E$3),  ,20214B < 0�. 9 EA5 �
EGF»�GF�� �mVu\%QCZJUF(Æ\�Z[OuV \%R��µÌ�O�Q�RTLIL[R�(A��RTUgLJRYS:Z�Í�V�(DL#X�R]#	NPO�Q�RTS:U.RTVWU.R�XWZ[Q�RcU]\:R

n *µ,�� ./*902143256,2,25 �c8 3216,254*'0 < E¤, 8 56=40�325S54*¤0254B 8 ,�@$56, 8$O >?02>?*A,i@F. � EA,216,�=6>?*A,�.T@$143216,i@ < *A,�02>?E$0 : 5
= OJ< B 8 @$5tQ^EA5  J<m� *S@D��140�EA@F.T543 : 54E$3D./*90�3�.T= < 0�.T>?*r0254B 8 >?325 :/: 5 < Q"56= : 5V,2./HC* <I: @$5 / EA>?3256,2=654*A=65`@F./3256=4025 � [g<
� HCE$325 �.��ã%ãN8 3216,254*9025 : 5V, 8 56=40�325V54*r0254B 8 ,D@$56, 8$O >?02>?*A,)@F. � EA,216,D,�E 8 543 8 >C,21 � =65 : E$.g@FEr,�./HC* <I: @$5 <J< ,75  
8 >?E$3q@$56,�H"543 < 56,q@$5D@F. � 143254*'0256,q./*A= : ./* < .T,2>?*A, �'[g< =6>?B 8 >C, < *'025 FGD�´�Þ2LM�v´#�v�Te @F. � EA,7165M56,�0�325 8 3216,254*902165+,2E$3
:�<=� HCE$325t@$5)H < EA= O 5t54*i@F.T,�0�./*$HCE < *90 : 56,%=6>?*90�3�. < E$0�.T>?*A,M3256, 8 56=40�./Q"56,o@FE 7 543254*$P">�Q�540o@$5 :�< / EA>?3256,2=654*A=65 �
¨ E$3 :�<�� HCE$325v@$5v@F32>?./025�,2>?*'0;0�3 < =61656, : 56,;=6>?B 8 >C, < *'0256,t,�./B 8$: 54B-54*90V@F. � EA,71656,)540)BdE : 0�. - @F. � EA,21656,  , < *A,
@F.T,�0�./*$HCEA543 : 56, 8$O >?02>?*A,D@$5 / EA>?3256,7=654*A=65d@$56, 8$O >?02>?*A, 7 543254*$P">�Q �w E ��< ./0%@$5 : 54E$3 8$: EA, : >?*$H 8J< 32=6>?E$32,o@ < *A, : � < 0�B->C, 8$OB1 325  ^: 56, 8$O >?02>?*A, FÍD¬´�Þ2LÄ�Í´|�Í�Te @F. � EA,216, < 3�3�./Q"54*'0
@$16= <I: 16,i54*µ0254B 8 , 8J< 3G3 <I8$8 >?3�0 < Eµ,�./HC* <I: @$5 / EA>?3256,2=654*A=65b@F./3256=4025  540 <m� 56=40254*'0 8 3�./*A=4. 8J<I: 54B-54*'0 :�<
,256=6>?*A@$5VB->?./0�.T1d@FEX, 8 56=40�325V54*i0254B 8 , �

[ � ./*'0�3�.T= < 0�.T>?*�@$56, 8$O >?02>?*A, ´�KJLþe3D»¸ @F. � EA,216, < Q"56= : 5o,�./HC* <I: @$5 / EA>?3256,2=654*A=65+@F./3256=4025M56,�0 8$: EA, �x< . <$: 5 9 EA5
=65 :/: 5�@$56, 8$O >?02>?*A,t,�./B 8$: 54B-54*90V@F. � EA,216, �2w E ��< ./0;@FE 8$: EA,+HC3 < *A@W*A>?B < 325�@D� ./*'02543 < =40�.T>?*A,  =656, 8$O >?02>?*A,
8J< 32=6>?E$3254*90�@$5 8$: EA,VHC3 < *A@$56,d@F.T,20 < *A=656, < Q < *90`@D� , 0�325a@F. � EA,216,dQ"5432, : 5N021 : 56,2=6> 8 5 ��"k: ,d,2>?*90 < ./*A,�.�32540 < 3 -
@$16,+54*X0254B 8 , 8J< 3+3 <I8$8 >?3�0 � =654E � *�� <E '< *'0;@F. � EA,716, 9 E�� E$*A5d,254E : 5 � >?.T, �A[�< =6>?B 8 >C, < *9025VBdE : 0�. - @F. � EA,2165
@$16=432> = 0 � >?3�0254B-54*'0 <I8 3 1 , : 5 8 .T= 7 543254*$P">�Qj321 / 16= O .  = < 3;E$*A5 :�< 3�H"5 8J< 3�0�.T5�@$56, 8$O >?02>?*A, 7 543254*$P">�QS,2>?*'0
<*< ,2>?3 < 16, �v: 54E$3D./B 8J< =40 < Ej,2> : 540o*A5V=6>?*90�3�. < EA54*'0 8$: EA,M@ 1 , : >?32, �v:�< =6>?B 8 >C, < *9025d@F. � EA,2165 �

§�*�@$1 � *$./0�./Q"5  �: 56, 8$O >?02>?*A,V@F. � EA,216, <m� 56=40254*'0 8J< 3�0�.T=4E : . 1 3254B-54*90 :�< ,756=6>?*A@$5�B->?./0�.T1-@FE�, 8 56=40�325N54*
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@F. � EA,�.T>?*i@$56, 8$O >?02>?*A, 7 543254*$P">�Q�,25;,�./0�EA5 �d8 32> � ./BN./021t@$5 : � <m� 5;@$5 :�< = < ,2= < @$5 �T7 5)*���56,�0 8J< , : 5;= < ,%@$56,
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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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�x�U�_���'�0���0�%�M�#�M�	�����U�V�0�!�S�%�_�x��� ^�« ���x�U�©�	�����"�x�U�0�na��%�M�_�������6���6���#�#�_�M�_���	�Z�%�x���©�? ��	�6���#�	�����#�Z�U�������M�x�����	�
���U�r�U�	�	�%�	�6�n�)À,�6�l�0�!�_�������#�M�	��� ^

« ��©	�����x� + ^ * ¤����x���#�x� § ���x�6�S�U�8�x���6�6�����U�r�U�	�	�%�	�6�6�N_��)�%�_�U���_�6�6���U�µ¼����	�U�M�_���Ì�����0�Í�6���	�6�U�8�M�S�%�M�_���
� � �Na~}~�"�U�	�������	�,�%�x���©�? 8�	�©�������	�6�����%�C�_�q���~�â�U�_�n� � �%�M�����x��¬��U�x��Î´Ï æ Ï~Ð ^�� � �%�����6�"�6�U�M�x�!�U�M�	����½ g +�Ñ ¾ _
� � �#���x�U�	�M�#�x��À��%�M�_���U�8�M�x� ¸�Ò ¯��U� ¹ ¯�¯ î�Â ï%Ãfï »ÅÄ ðnñÁònð Ä)Æ ð »ÅÄ��	�%�	�Ó�0�t�8�%�©���������0�%�M�#�M�	�����6����À,�U�M�x�����%�Ó� � ���¢���#�x�
���l� �çæ Ï�Ï ^
ø�Ô�Õ�Ô0ÖrÔ0Ö × ú�Ø�Ù üÉÚ�ü þÒú�Û�Ü�þ ýný¨þàþ8Ý�ÞEû j/üÉß�à ûâá)Ù

ã ���x�U�_�6�x�6�������M���%�M�0�%�¨���M�_�U�8�x��À,�U�x�C�0��äÅ�U�M�x�!�6�M�C�%�	�S�M�É�S�U�	�M�¬���_���%�ì�	��å'�#���©�#�	�U��å����o¡r�	�x�n���%��� � �%��ª
�����M��¬��U�x���U���_���S���Iæ�ç����M�x���_�����#��¬8�M���_�)(�è��_�6�C�%���M�x�6���x�����x�6�6�����Ä���M���#�C���"¼����	�à 8���É�6���	�M�M�#�M�	�U�8�C�_� �	��å
�#�	�U�_���U�������l��¬	���x���	�C�%�'�x���©���U�����l� � �%�M�����M��¬��U�x�n�x���8�n½#é + é ¾ê�
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Ë �0�´�#���©�?�U�x�W°������0���)�%�_�i¤�
 í� ���"¥������e�#�%$ ¦�§²� �_�S�M�	�'���'�0�´���o¡��	�x�_��� �����0���#���©�?�U�x���S���0�%�#�x�'�M�����_�6�
�����	�x�x�?�U�x�6�V�#�8�x�U�M���0�%�	�U�S�%�#�x�6�)è��x���.�	��å��6�M�����"� � ���x���x�n���©®6¯�¯ î�Â ï%Ã�ï »ÅÄ ðnñÁònð Ä=Æ ð »ÅÄ
Ë �_�²¼����	�.�#�8�x�U�x�M�x�U�#�0�%�#�x�/¤���� ¦�� ����� ¦������ ����� ¦���¦ �����[� ��$ ¦�§²� �6���	�M�M�#�M�	�����6���U�x���#�_�6�����U� ���M�#�#�0�%���x�6�²���
�©�#�#�_�U���#�8�x�U�x�M�x�U�#�0�%�#�x��è��x���.�	��å��6�M�Z���"� � ���x���x����� ê ¯ î�Â ï%Ã�ï »ÅÄ ðnñÁò¼ð Ä=Æ ð »ÅÄ
Ë �_�6�t�U�x���#�_�6�t���_�M�M�#�	�U�x�6� � ���)},�U���	�"�M��� ¸�� è8�_�F�	��å����)},�U���6�M�t���Z� � ���x���x�C���CÁ�¯ îrÂ ï%Ãfï »ÅÄ ðnñÁò¼ð Ä)Æ ð »ÅÄ

È �#�	�M�Iè��r�����¨���	�;�#�8�x�U�	�M�#�x�����©���#��¬��M���_�)( ����Á�¯�¯ î�Â ï%Ã�ï »ÅÄ ðnñ ò ð Ä=Æ ð »ÅÄ8è%�_�,�	��ån�x���S�%���#�	�U�_���U�8�ê�%���x���©���U�
���l� � �%�M�����x��¬��U�x�q�6�M����� Ò ®6¯ î�Â ï%Ãfï »ÅÄ ðnñÁònð Ä)Æ ð »ÅÄq�U�8�M�x�nÁ�¯�¯��U��º,¯�¯e» ñ æ

« �q¼��S���U�M�_�������.�	��åo�#�	�U�_���U�8�Z���o¡r�	�x�"���%�;� � �%�M�����M��¬��U�x�l�x�U�M�x�6�M�M�x��À,�U�x�;�_���x�U�_�6�S�6�����l�6�M�V���U�x�U�M�©�#�	�6�
���%��� � �%�¬�r�6���©���"�0�!äÅ�U�M�x��æ  �l���U�M���_�U���!�U�x�l�)�%�_�U���_�q�6À,�6���_�"���x�����S�%�©����Î������x��ª  �%�M�_�����"���x�����%�8�%�M�_���
���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

extension vert. = 1 km

altitude sup. = 5 km

Ç�È=É,Ê + æ " Ë�þ J ÿ�O?B3K¨B¼ÌÅJ X?� Ìa@A@6Ì1Ì?P < @IO?N
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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���
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�0�q�c�%�_�x���Óæ�Ð��#�_���6�M�;�6���	�M�M�#�M�	�6�"���²&Z�#��¬��M���_�)(¶�r�U��7U�o�U�oÀ��_�x�_���o���#�x�6�U�x�"�U�;��� �	��å��#���©�#�	�U��å
���o¡��	�S�����%�É�0�Zäâ�U�M�x��æ « � �#�8�x�U�	�M�#�x�V���ê�x�H¼��U�x�U�	�6�t�U�8�%�_�V�Vº Ò ¯ î�Â ï%Ãfï »ÅÄ ðnñ ò ð Ä)Æ ð »ÅÄt�x�U�S�Z���M�#�#�_�x�6�
���%�Ó�0�V�M���#�x���������Å�x�#�q���_�U�Å� � ��¸��)���U�#�x�ê�������6�U�_�U�	�S¬	�U���U�8�¨� � �����x�U�_�6�x�6���r���M���%�M�0�%�~�U�����x�6�x�U�	�6�
���%���M���#�e���¨¼A���	���#���©�#�	�U��å æ « �6�É�S�����x�6�6�â�������M���#�É����¼����	�!�%�8�M¬��x�����? ��	�6�e�U�Å�_�6�â��¬	�U�	���]�U�	�6�
���%�M���x�U�_���M�S�%�	�M�#�x���#�x�6�Z�	�l�x�U�x���8�������V���M�_���U�'�6���©���x�q�	�%�	���6�U�M�x���U�M�	����æ

³.¹�º »�¼9½¿¾�À�ÁSÂo¼9Ã�ÄÆÅo¼9½ÈÇyÀ�¼fÉyÊMËÍÌ�¾ÎÌ�ÊÏÂoËMÐ�ÂoËM¾¯Ñ

Uâ�����Ò%U�M�x�²���U�x�6�U�x�6�)èÉ�_�6����¬	���x���	���6���#�_�6�U�x�6�©�x���n�0���_�U�8�M�#�#�_�²���Í�x�U�_�6�x�6���r�������#À,�U���P%U�M�x�o�M�S�%�	�M�©�_�©�
�M�S�)À,�U�x�;��Ó �����M�¤Ô8�	�"�U�t�_�6�¥Õ	�#�M�x�6�=è8�����_�S%U�M�x�C�6���8À,�U�M�M�_�V�U�²��¬	���x�rÖ��U�_�6�U�M�x���	�;���%�;�_�6����¬	���x�rÖI�n���#�M�#���#�_�)�%�x�U���x�)æ
È Õ	���EÓ �U�M�	���_�U���_�6�e�r�U�?¼����M���%�	�6�6�ê�EÓ ���©�x�U�_�6�x�6�����V�x���%�M�0�%���#�	���U���U�	�	�%�©���U���ê���;�0�"�6���×Õ	�����S�%�M�_�������x�6�U�_�x�
���ê��Ó �#�	�M�M�M�����U�8�)è%���	�t�M�#�q���0�%�M�_���!�M�#�©���#�ØÕ��6�t�������U�x�6�U�x�U���¨���U�x���#�©���_�U���U�8�x�6�V�	�%�	�ÉÐêÏ È.6 æAUÉ�����e�S¬���Ô8�	�
��¬	���x����6���#�_�6�U�x�´���%���0���_�U�8�M�#�#�_�Ç��� �x�U�_�6�x�6���r��è��6�U�#���ØÖ��U���ÙÓ �6�M�'���������x�����%�,�³�Í�M�S�)À,�U�x���_�6�����ØÚ �U�x�U�8�x�
���~�����_�6�!���Ç�x�U�_�6�x�6���r�o���6�U�M�#�x�!�%�Í�x¬��%���#�M�x� * èâ���%�_�����	�����x��Û��rÛ��#�#�#�x�²���o�6���8À,�U�x�M�_���¦���6����¬	���x���	�!�U�
��¬	���x�rÖ��U�_�6�U�M�x���	�©�6�M���)�%�_�U���_�6��æ�Üt�U�M�x�����x��Û��rÛ��#�#�#�x�²����Õ	���#����Ý �2ÞHß � ß �2à ��� V �[� à �fß à � V~�UèÉ���U�r�U�	�	�%�8�x�²�����0�
�_�������	�U���C�EÓ ���	�����U�Z���"��ÓF�%�����_�q�EÓ �#�	�U�_���U�	�6�n������¬	���x�����M���V�0���_�U���M�#�#�_��æ

ç��!���U�S�%�#�#�_�Z�	�%�	�¨���©���x�U�©�_�U�¨�x�U�©�	�¨�_�6�����ØÚ �U�x�U�8�x�¨�x�U�M���6�¥Ô8���	����Õ	���_�x�S�U�8�¨��Ó ��¸��)���U�#�x�Z���©���U�x�6�U�x�U���)æ
È ����á6���6À,���#�����6�U�M�#�"�0�o���_�x�U�x�U�M�_�S�%�M�_���´���´�M�#�����%�Ièr�������x�6�x�U�8�x�©�	�%�	�"���¿�M�x���_�M�¤áU���!�x�U�©�	�l�6���©���U�8���6�x�
�M�#�n���_�Z�_�<Û��M���#�ê����¼����	�©���%�ê��� å��U���U�����%�ê�����#�x�Z�����x�U�©�	�;�%���x�����ê���o�M�#�����%�����Z�0�"�,�U�fÛr��æ « �q�M�#�q���0�%�M�_���
���'���6�U�_�U�	�S¬	�U���U�8�l�������U�x�6�U�x�U�����6�x�Z�rÛ����x���6���U�8Õ	�������x�6�U�M�_���Óæ
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çX�gè���� é�ê ã× �ãJë�ì$í§î«ô=ïÅô?íJì$ð§ñ�ì$ð§ï�õ
ç��Ç���x�6�x�U���x�o�_�U�ê�_�6�n�x�U�M���6�©�EÓ ��¸��)���U�#�x��Ô8���;����Õ	���_�x�x�U�����0�'���x��Û��rÛ��#�#�#�x�o��������������¬	���x���Í�6���#�_�6�U�x�

���%�©�0���_�U�8�M�#�#�_�'�EÓc%U�M�x���6���8À,�U�M�M�Z�U�¦��¬	���x�rÖ��U�_�6�U�M�x���	�)æòÜt�U�M�x�²���x��Û��rÛ��#�#�#�x���6�M�©�)�%�_�U���_�6���U��¼����	�U�M�_���¢���6�
�)�%�S���U�x�U�M�_�M�M�¤Ô��	�6�C�������������_�������M�¤Ô��	��è	���6��Õ	�#�M�x�6���U�Z���6�V��¬	���x�rÖI�n���#�M�#���#�_�)�%�x�U���x�)æ

t û�ýrm�ÛâÿPþàþ à þPÿ�Ý ß�ó þuô�þàÿ Ú ú=ú=þ ÿ�Ý ß�Úo) ô+þ�á G ¦ Ú Ý Ú*) á
« �"¼��~�)�%�#�_�S�%�M�_�������;�0�"�#���©�¤áU�x�����%���_�6�¨�_�U�8�M�#�#�_�6�t��� 6 �x�6�M�	�U���U�S�%�8�ê���������#�	�MÛ������	�<Ô8���%�#�#�x���x���¨�_�6�MÛ����x���=è
�������0�%��¬��S�%�����C�6�M�¨�#�	�x�U�x�Z�U�8�M�x���_�6�����U��å!�_�U���M�#�#�_�6���r�������M�x�����r�U���_�6�¨��¬	���x���	�ê�_�6�¨���#�	���U�_���#���	�6�ê���V��ÓF�3å��
�����M�¤Ô��	��æ×Üt���©���Z�#�	���¤Ô8�	�C�%���S¬��%���#�M�x� * è��_�����0�%�PáU�M�x�������0�l�������#�#�_�Z�EÓ �U���M�x�6�"�����x�U�_�6�x�6���r���x�U�x�U�8�o�r�����
Ð ã Ï�ç �6�M����� ¸�õ Á ñ èÓ�U�.Õ�å��n�0�²�x���?¼A���6�!��Ú �6�U�M�#À,�����!�6���#�_�6�U�M�_���³���6�"��¬	���x���	�q�oº õ ® Ò ñÁò æ È ���6�����x�q���
�6�"�x¬��%���#�M�x��è����²�U�M�	���_�U�S�©�%�	�x�M�����	�"�%���M�x�C�6���×Õ	�����S�%�M�_�������o���U�x�6�U�x�U���)è	�)À,�6�����	�"�M���?¼I���6�C���C�6���#�_�6�U�M�_���
º¿¼A���_�n�M���r�U�M�_�U���x��èÉ�x���#�n���Í���0�%�PáU�M�x�²�����0�'�������#�#�_�²�EÓ �U�8�M�x�6������º õ ¹ ñ æ?Üt�U�M�x���x�6�6���	���²�6���×Õ	�����S�%�M�_���
�6���M�x�6�M�r���	�²�l�6�U�#�_�Z���M�#�#�_�S�6���%���S¬��%���#�M�x�.ö�è��U���M�����r���S�%���������S�%���r���M�ê�U���M�x�Z�_�6�t���0�%�PáU�M�x�6�t�����0�l�������#�#�_�
�U�����6���_�U�8�M�#�#�_�6���_���U���M�¤Ô8�	�o���6�U�#���ê�����0���6���×Õ	�����S�%�M�_���Í�M�S�%�	�	�%�x�Ç���Ç���U�x�6�U�x�U����Ð ã Ï�ç�æÏ÷��	�U�¤Ô��	���S���#�
�_�²���0�%�PáU�M�x�����o�0���������#�#�_���EÓ �U�8�M�x�6��è¨����¼I�%�#����Ó ¬�}��r���M¬�á6�x�øÔ��	�o�x�����x�6�!�_�6���%���M�x�6�©�)�%�S���U�x�U�M�_�M�M�¤Ô8�	�6�����
���U�x�6�U�x�U�����x�6�M�x�U�8���#�	�x¬��%���,�6�6�)æ

FNù ÿ,Ûâÿ ß Ý)Ùuô�þìú K#Ú§G Ý ß�¨ û+þ
« Ó ��¸��)���U�#�x�o���!�M�S�6À,�U�x�S�6�����!��Ó �����M�¤Ô��	������Õ	���_���%���S¬��%���#�M�x� * �x�U���x�6�x�U���x���0�²���x��Û��rÛ��#�#�#�x�¶úAû2ü	ý;�������q���
��¬	���x���Í�M�S�6À,�U�x�c�%�8���0�'�������#�#�_�²���Ç�x�U�_�6�x�6���r�o�EÓF�%�M�x�U�#�	���x�²�0�'�M���?¼I���6��¼��~�)�%�_��æXUe�%�©����Õ	���#�M�_���Óè¨�6���x�U�M���
�M�_�U���o�6���©���x�¿������Ó ��Ú �U�������M���?¼A���6�'���x�%Ë?�U�x�'�����������pþ	��å¢�#�	�U�#�#�	�'���%���S�%���r���M�²����ÓF�3å��������M�¤Ô��	�¿���
�x�U�_�6�x�6���r��æ « Ó ��Ú �U�����q���x�%ËM�6�U�M�_�����U�S�%�8�l���aËx�����M�_�"�U�´�6���©���x�!�	�%�	�"�0�o�M�#�q���0�%�M�_���������M�#�����%�e�#���©�#�	�U��å
�6���#�_�6�U�x�l���%�Z�0�q�_�U���M�#�#�_��è	�#� �ÙÓ �6�M�V�������%�����#�¤Ô��	���	�%�	�V�0�!�x�#�q���0�%�M�_���'�������U�x�6�U�x�U���)æoÿ��	���U�r�U�	�	�%�©���U�8�C���
��Ó ��Ú �U�����;�M���?¼A���6�t���x�%ËM�U�x�6��è���Ó ��¸��)���U�#�x�V���t�M�S�6À,�U�x�x�6�����t��Ó �����M�¤Ô��	��è��U�8�%�_�V��¯ õ Ò Á�è8�6�M�e�%�����x�)å~�#���%�M�#À,�U���U���
�#�	���U�r�U�	�	�%�8�x�C���V��ÓF�%�����_���EÓ �#�	�U�_���U�	�6�C���6�¨��¬	���x���	���x�����0�C�_�U�8�M�#�#�_��æ[U¨�#�	�¨¼I�%� Û��_���EÓ �U�8À~�#�x����® Ò � �����������	�
�#�	�U�_���U�	�6�¿����Á�¯���è����.�0���6���	�x�_�JáU�x�'�6���	�M�S�%���x���	�%�	���0�´���x�6�x�U���x���x�#�q���0�%�M�_���Óæ « �'�S¬��%�©� ���'À��	�����
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�x�U�_�6�x�6���r�"�U�S�%�8�����lÁ�¯���DA�%�����_�l�������U�©�ØÖ�����À,�U�M�M���x��EHè��_�6�ê��¬	���x���	�V�6���#�_�6�U�x�6�;���%�;�0�n�_�U�8�M�#�#�_���)À,�6�C���o���#�	�
���S�%�	�¿�%�����_�l�ÙÓF�%�M�x�U�#���	�U�8���������0�!�M���?¼I���6�C¼��~�)�%�_���U���x�������x�aËM�U�x�6�)æ

« ��¼��S���U�M�_���&ú!F û�GIH$J ���6�C��¬	���x���	�l�6���#�_�6�U�x�6���M���C�0�o�M���?¼A���6�q¼A���)�%�_�yÔ����É�x�����C¼��~�)�%�#�_�x�6�"�	�%�	�C�����6�U�x�U�_�
��� ÒLKMK ���l���0�%�PáU�M�x�q���U���U�	�����6���rÛ��U�M�S�%�M�_���	�������M�¤Ô8�	�6�(D��S¬��%���#�M�x� * EHæ ã ���6�U�x�U�_�����l�6�U�M�x�����#���U�	�M�_���
�6���M�x�6�M�r���	� �%�����x�)å~�#���%�M�#À,�U���U�������0���S�%�#�#�_���EÓ ���¢��� å��U�Iè��U���_�6����¬	���x���	��¼A���)�%�#�_�S�6�©¬	���x�������6���6�U�x�U�_�
�x�������6���#�_�6�U�x�6���	�%�	���_�6�©��� å��U�_��À,���_�M�#�	�)æ � �%�	�©�0�¿���x�6�x�U���x�'�M�#�n���0�%�M�_���Óè����¢�x�aËM�U�M�x���6�6�©��¬	���x���	��w����%�
¼A���)�%�#�_�S�6��xSæ « �����x��Û��rÛ��#�#�#�x�Qú�F û�G�H$J z%NÏ{ê�r�����V������¬	���x�����EÓc%U�M�x�"¼A���)�%�#�_�x�"�	�%�	�V�_�.Ûr������� å��U� �6�M�V�M�S���6�6�l�x���
�0��Õ	�����x� + æ + D��8�%�	�x¬	��E��U�²¼����	�U�M�_���'������ÓF�%�����_���EÓ �#�	�U�_���U�	�6�ON�������¬	���x���'�x���V�0���_�U�8�M�#�#�_��æ
PVßAQ ÝSR!T Ú§G Ý ßg¨VU TWT,ÝXT ùZY Û Y8ß Ý)Ù8áTôLT8á G ¦ Ú Ý Ú\[�k]U^Q Ý ßgG-Q�ß�Y Û�ÝST U R%á
ã �	�"¼A���_�Z�6���#�_�6�U�x�6�Z�x�����0�©�M���?¼I���6�"¼A���)�%�_��è��_�6�Z��¬	���x���	�Z�����#À,�U�����M�S�)À,�U�x�x�U�Z�_�,Õ	�#�M�x�n�����M�¤Ô8�	�n�6À��%�8���EÓc%U�M�x�
�6����À,�U�M�M�_�©�U�Ç��¬	���x�rÖ��U�_�6�U�M�x���	�©���%���_�6����¬	���x�rÖI�q���#�M�#���#�_�)�%�x�U���x�)æòÜt�6�����U��åÇ���x���6�6�x�x�	�n���U�r�U�	���U�8�©�����0�
�_�������	�U�����EÓ ���	���!���¿��¬	���x���Óæ « �6�"�M���6�U�M�x�6�"�U�¿�_�������	�U�����EÓ ���	���!���q��Ó ��¸��)���U�#�x�ÒÔ����%�8�M�¤Ô��	�!���6����¬	���x�rÖ
�n���#�M�#���#�_�)�%�x�U���x���q���#�M�ØÖ��%�	�~���6�M_"�%���%���%�x�M� ~ ü$>�Ñ�Ñ Ö Ñ ý�Ö�Î�ý$öÇ�U�²���!Õ	�#�M�x�¿�����M�¤Ô��	�u�.`�ýÇ�)À,�6�¿�U�	�����#�
�n���#�M�ØÖ��6���	�x¬	� ¡ba9cLd!e�fhgVijd �x���8�;�x�U���x�6�x�U���x�6�V�M�����0�QÕ	�����x� + æ + D����x���#�x��EHæJÿ��_�ê�S���8�t�#�	�U�#�	�t�	�%�	�t�0�n�M�#�q�×Ö
�0�%�M�_�������������)�%�_�U���_�U���0�l���x��Û��rÛ��#�#�#�x�<ú!kmlon?zIpo{rq]ú!s+t8z�p*{É�r�����¨������¬	���x�������V�M�S�)À,�U�x�x�U���_�SÕ	�#�M�x���U���EÓc%U�M�x�
�6����À,�U�M�M�r�U�o��¬	���x�rÖ��U�_�6�U�M�x���Óè��U���x�U���%���;�6���©���x�C�����0�l�_�������	�U���;�EÓ ���	�������C�x¬���Ô��	�Z��¬	���x���Óæ « Ó ��¸��)���U�#�x�
�����6���#�_�6�U�M�_�������6�l��¬	���x�rÖI�q���#�M�#���#�_�)�%�x�U���x�Òú G�û�J u�GQ5 ¯ õ ¹;: �6�M���6���	�M�_���U�x�6���#�	���U���U�	�	�%���x�����©�0�²�_�������	�U���
�EÓ ���	����æ

Ð¨�µ�x�6�M������èt��Ó ��¸��)���U�#�x�´�x���S�%�_�´���¶���U�x�6�U�x�U�����6�M���EÓ �U�8À~�#�x��� Ò � è;�U�o�_�6�²���M�#�	�U�#���%��å ¼I���U�x�U���x�����
�x�6���	�U�M�_���¿���'�M�#�����%�Ó�x�����Z�wv	� �� �%�'���0�%��¬��S�%�����xD2ú u�üSy?zb{ Ò � E� �!��Ó ��¸��)���U�#�x�����l�M�S�)À,�U�x�x�6�q���"��Ó �����M�¤Ô��	�|D2úAû2ü	ý z Ò Á � E� �%��å��rÛr�U�M�S�%�M�_���	�������M�¤Ô��	�6�(D2ú�F û�G�H$Joz ¹ ¯ � E� �!��Ó ��¸��)���U�#�x�QÔ����%�8�M�¤Ô��	�q���6�V��¬	���x�rÖI�n���#�M�#���#�_�)�%�x�U���x�XD2ú s+t}z ¸�Ò � E� �!��Ó ��¸��)���U�#�x�������6���#�_�6�U�M�_���¿���6�V��¬	���x�rÖI�q���#�M�#���#�_�)�%�x�U���x�XD2ú G�û�J u�G~z ¹;: � E
« �����x��Û��rÛ��#�#�#�x�3� 3���� z%N~��po{q�r������Ô��ÙÓ ������¬	���x���Í�����_�������	�U���©�EÓ ���	����pÓèâ�6���#�_�6�U�x�����%�!�0�'�_�U�8�M�#�#�_���6À,�6�
�����%�����_�q�EÓ �#�	�U�_���U�	�6�ONêè	�x���#�;¼A���)�%�#�_�x�l�	�%�	�Z�_�"��� å��U�â�6���M�x�6�M�����	�	�%���C�©�c�!���#�x�6�U�M�_���'�EÓ �#�	�U�_���U�	�6�n�U���S���#�
�6����À,�U�M�M�â�U����¬	���x�rÖ��U�_�6�U�M�x�����6�M���)�%�_�U���_�6���x�U�_���'�0�n¼����M�n���_� �

� 3I��� z�N/��p*{ 5 ú u�ü�y q8úAû2ü	ý/q8ú�F û�G�H$J z%NÏ{.q8ú kVlon z�po{�qnú s+t zIp*{
q8ú G�û�J�u;G D + æ * E
UÉ�����l�x¬���Ô��	�n��¬	���x���Óèr�����M�#�x���%�_�)�%�x���#�x�U���U���q�x�U�_�����6�U�M�x�����x��Û��rÛ��#�#�#�x���r�����C���U�x�U�M�©�#�	�U�l�Ó �#�É�6�M���M�S�%�	�fÖ
¼A���M�����U����¬	���x�rÖ��U�_�6�U�M�x���Óæ

ã �	�C�,�U�fÛr�l�EÓ �U�	�U�M���_�©®6¯ d��m�!� �U���EÓF�%�����_�B�)�U���#�M¬��%� ¹ ¯����#�	�����#�������M�#�����%�Ó���.þ	�	���x�6�x�6�U�	�6���EÓ �U��À��#�x���
¹ ¯�¯�¯¿��¬	���x���	���M���q���	���_�U�8�M�#�#�_�¿® õ ¸�ÒLK �������0�%�PáU�M�x��æXUÉ�����n���	���6���×Õ	�����S�%�M�_���¦���Ç���U�x�6�U�x�U���!������}~�r�
Ð ã Ï�ç�è��_���x�#�����%�Å�6���M�x�6�M�r���	�	�%�8���6�x�����"��Ó ���x���x�q����Á�¯�¯���¬	���x�rÖ��U�_�6�U�M�x���	�=æ

çX�gè���è � ë�î�ñw�;í�ì$ë�îr oì;ëI�m�b�¥ï î�ëI�m�? +�
« �����_�x�U�x�U�M�_�c�%�M�_���������x¬��%�©�Í����À~�	�����³�x�U�_�6�S�6�����o�6�M�q���U�x�U�M�©�#�	�6�o���%�q��ÓF���S�x�U�]Û��0�%�,�o���6�q��¬	���x�rÖ

�n���#�M�#���#�_�)�%�x�U���x���M�����0�'�M���?¼I���6�©¼A�~�)�%�_��æeç����	���M�_�U���n�����!�6���©���x�²�	�%�	�n�0�����x�6�x�U���x�²�M�#�q���0�%�M�_���¦�����0�
�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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�����
	 + æ ü�����`�� #V< J��VB���N%< EcP X Jo�?P < G%K�IK � O?J��?>�A@IKHP3N?^ < KcD3@êD%P��VE��a@Iÿ&�ZB8m O?P!�a@IE�<����MTHyA�w�$����tB8m X P3EHJ����?O?P!<�IG X Jo"cT����?P
>?KHP%B!<)�<FKHP3NâB��e>�<��?J8>?J X < @m�� < KHD=@ÓD%PZNAKHJ8J X�# ÿ&��@%�< �aPCB,m X JFÿ�OMB3K�"���� -0/�132�46587%9r:)< �?>�A@��-�aPj�� #V< N B3DZN%<FEHP X J~B�<FNA>a@IO��<FNAO �?P
D%P!<�IO *�� � - Q�¡ "£¢�� 9,d�-Af3gxh3i�jI739L¤ <FNAA@�< ÿ3D!�<FKHPnB!�aN < G3K�IK � O?J��?>;A@IKHP%N�B X P3NeJ��?N < < `��?JFN¨B!�êJ X NAD3@AY X >��êY K6> X J � - N%<FEcP X J¥<FP�IO?Ec@IO
B X P%N�J����� #V< N 9;¦�þ D3P�<)IO�B!�1�� #V< N-'3`3O��H^8N%�?D%JFN�NAKHP��>?KHP3N%< B=Oa@IO?N�J��?N < G%K$IK � O?J��?>�A@IKcP%N�N%<)ID%O?N�B X P%N�J�� < < `��?J	@�� < Oa@ X PS�J X
< KHN%<)�<FKHP�B��eJ X E��a@Iÿ&��B X P%N J��¨>�G X$#V< B!� p D!�
�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��?NAÅ>?KHP3N%< B3Oa@IO¨>?K #.# �eO� X PS X B$Ô X >��?P� XMp �?>¨JFD�< �Õ#.Ö�# �
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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



ëÉìCí�î�ïUðÉñ�òãâ=ó²î�ò�ñNäêôtñ<å¿íCõ!ëÉòêö�÷8æ[øâõÌ÷CùCðÉò�ëVðÉò�øÉñúö~î�íZðÉïaí�û õ ý ü
« �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 ���%� �
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������� °��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¥©¥§¦$ß7Ê Û4Ù�¨�ß�ÓÜDÓ6¥�ÚfÚn¥|ÞT¥�ÚfènØ§¥ªÙ�Û
¨�ãeäPÒHÞT¥¿à�ÉýØ�Ún¥§á�ß$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@ðø3Tön5BAp8'9F	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¦J6á�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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Fluo directe
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fit fluo
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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$èfäuÙ�ßT¥�ÛHÞ¿Ún¥±ÝHÚfÛ�¦CÙ.&K¥§á�ßTØ±¥�¨06àH¥§«YÜÄàH¥Û� þ'� -NÚéÙ¾á§ãe¨�ß$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§¥
¥�ßQÚn¥§¦QÝ ê ãeßTãe¨�¦QätÛHÚfß$è'6à�è'&MÛ�¦TØ§¦ +"�ãe¨ ß$Þ�Ù�èfÞT¥�ä�¥�¨ ßªÙ�Û10JÙ�ÛHß$ÞT¥§¦\á§ãeäâÝMã"¦�Ù�¨�ßT¥§¦WàH¥©ÚéÙuà�è'&�Û�¦Tènãe¨ª-HÚn¥�"�¥�ÞT¥�¨�ÿ'ãYë�¥§¦$ßQà�è'&�Û�¦�ØtÜæÝHÞTã$0�èfäâèfßTØvàH¥
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õAöµ÷wø } + a $ ùBU ~ h ü � O � e ü O ~ hÞf û � { }E~	ý��D~ c { h ü û f.O ¸ e/c � û�V �a¡ OCh ü�� �%�*{ � û f/e;cPO � h { � � ·XW·�� 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@9FÀóEF

> ¨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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õAöµ÷wø } + a�� ù �F����� � } { � {O� û�û h ü ûSý�� c2�[�q�q� W�� f'e � O } U û � û h �q~ Â û h�� ~ h } ü O ~ hgf û �a¡ { h � � û�ÿ � h.O ü   { ��f û � {@� û � � û d �����H� �F� û e �cFe � ��� �P� W�� f'e û�V � { }E~	ý��D~ c { h ü û f.O ¸ e�c � û � { Â ûE}k~ egc { h�c U û � û h �q~ Â cPO ý�� � ûSý7û h ü fcO ¸ e/c � d �F�'�4� �F� û e � }d~ �F� û c �D~ h�f { h ü û cFe �
� Z ��\

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$Þ�Ùeà�ÛHèfßæÝ4Ù�ÞÛH¨�¥´¦TãeÛ�¦J6¥§¦Tß$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 ¥§¦$ßQã9�HßT¥�¨ Û±¥�¨�èf¨�á�ÚfÛ4Ù�¨ ß~ãeÛ
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¹�º�»T¼ } + a ? ½ �F���2¾ h�f.O } {C¿�À e � �[�PÁ�ÂÄÃ W f À � { f/e � � À f'eìcPO � h { �
f À b e ~ ��À c } À h } À f.O ��À } ¿�À~À h5� ~ h } ¿ O ~ h;f À �a¡ { h � � ÀÆÅ � h�O ¿   { �a� À hO³h } �³e { h ¿ ~ eìh ~ h�� { }E~!Ç��D~ c { h ¿�À fcO ¸ e�c � À d ���/�4� �F��À e � cFe � �[� Á�ÂÄÃ W f'e À V � { }d~!Ç��D~ c { h ¿�À fcO ¸ e/c � À � { Â À }Á~ e�c { h�c UmÀd��À h�È ~ ÂcPO Ç�� � À Ç À h ¿ fcO ¸ e/c � d �F�'�M� �F��À e � }E~ �F��À c �D~ h�f { h ¿�À cFe � � Z ��\
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¨�ãe¨�ÚéÙ�á§ãeäâÝ�ã"¦�Ù�¨�ßT¥ªà�è'&MÛ�¦TØ§¥ + s Ù�¨�¦ïÚn¥§¦QàH¥�Û10�áYÙe¦9-�Ú���Ù/.�Û�¦$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$ènãe¨¢àH¥´Ú���Ù�¨Hå"Ún¥�{YØ�¨Hèfß ê Ù�Ú + ú=Ù á§ãeäâÝMã"¦�Ù�¨ ßT¥�à�è'&�Û�¦�Ø§¥´ßT¥�¨�àÀÜøà�èfäâèf¨ Û�¥�Þ � � X · � ú
¥�¨06àH¥§«YÜuàH¥;: þ'� -H¥�ß\ÜæÚ���Ù�ÛHå"ä�¥�¨ ßT¥�Þ©Ù�Û06àH¥�ÚéÜ +ú=Ù���å"ÛHÞT¥â} + a ?±q��BrïÝHÞTØ§¦T¥�¨�ßT¥vÚn¥§¦~Ø§áYÙ�Þ$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$è'6à�è'&MÛ�¦TØ§¦W¦TÛHÞïÚéÙæÝHÞTã�A�ãe¨�àH¥�ÛHÞWà�Û�äuÙ/0�èfäÛHä ÞT¥§¦$ßT¥©èf¨1A�Ø�Þ$èn¥�ÛHÞT¥tÜ�� þ~ , £ ¤ ® ! +

s ÛGA;Ù�èfß2àH¥ ¦Tãe¨vèf¨ ß$Þ$ènáYÙ�ß$ènãe¨�¦TÝ4Ù�ß$èéÙ�Ún¥�¥�ß2ßT¥�äâÝMãeÞT¥�ÚfÚn¥QÙ§ë'¥§á�Ún¥ ¦$èfå"¨4Ù�Ú�àH¥N&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥ à�èfÞT¥§á�ßT¥D-eÚn¥
"�¥�ÞT¥�¨�ÿ'ãYëJ¦TèfäâÝHÚn¥�ä�¥�¨ ß|à�è'&�Û�¦TØá§ãe¨ ß$Þ$è��HÛ�¥vàH¥ªäuÙ�¨Hè1��ÞT¥v¦$èfå"¨Hè'�4áYÙ�ß$èfë'¥æÙ�Û�¦$èfå"¨4Ù�Ú2àHØ�ßT¥§á�ßTØ + þm� èfÚ¨)�ý¥§¦$ßlÝ4Ùe¦E¦�ãeÛ�¦$ß$Þ�Ù�èfß9-"èfÚ�ÝM¥�ÛHß@èf¨�à�ÛHèfÞT¥ïÛH¨�¥Q¥�Þ$ÞT¥�ÛHÞ�¥�¨uØ�¨�¥�Þ$å"èn¥QàH¥g� þ Ü\: þ � ¦T¥�Únãe¨uÚ��ý¥§¦$ß$èfäuÙ�ßT¥�ÛHÞ
ÛHß$èfÚfèn¦TØD-�Ù�èf¨�¦$è2	�Û)� ÛH¨�¥W¥�Þ$ÞT¥�ÛHÞ àH¥QÚ��ýãeÞTà�ÞT¥|àH¥½� þ�þ~ , £ ¤ ® ! ¦TÛHÞEÚéÙtÝHÞTã�A�ãe¨�àH¥�ÛHÞ à�Û�äuÙ/0�èfätÛHä àH¥
àHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ßWàH¥©ÚéÙvå'¥�Þ��M¥ +
ú�¥§¦\á§ãe¨�ß$Þ$è��HÛHß$ènãe¨�¦WàH¥ªÚéÙv&�Û�ãeÞT¥§¦Tá§¥�¨�á§¥t¦TèfäâÝHÚn¥�ä�¥�¨ ß|à�è'&�Û�¦TØ§¥t¥�ß\àH¥§¦ïÝ ê ãeßTãe¨�¦WätÛHÚfß$è'6à�è'&MÛ�¦TØ§¦
¥�¨øá§ãe¨�à�èfß$ènãe¨�¦ªàH¥æá�èn¥�Ú-á�ÚéÙ�èfÞ|ÞT¥§¦$ßT¥�¨�ß;A�Ù�è��HÚn¥ + ú�¥�ÛHÞ©èfäâÝ4Ùeá�ßª¦TÛHÞWÚéÙ�ÞTØ§¦TãeÚfÛHß$ènãe¨ç¥�¨øØ�¨�¥�Þ$å"èn¥â¥§¦$ß
èf¨1A�Ø�Þ$èn¥�ÛHÞ�Ü �'� ¥�ß@Ún¥§¦@¥�Þ$ÞT¥�ÛHÞT¦Eèf¨�à�ÛHèfßT¥§¦E¦$ÛHÞlÚéÙ~ÝHÞTã�A�ãe¨�àH¥�ÛHÞNà�ÛâäuÙ/0�èfätÛHä àH¥ïàHØ�ë'¥�ÚnãeÝHÝ�¥�ä�¥�¨�ß
¨�¥©àHØ�Ý4Ùe¦T¦T¥�¨�ß\Ý4Ùe¦Þ� þ~ , £ ¤ ® ! +

Æ~Ç�Ì Í îÆÎ§ÒìðMÓ Ê ÖyêTÒìëÐÏvËéèËêT×ìëvÊìíCÏë ÔHðyîèBÏëÐ2ÏAÏÏ ë|ËvÊQ×QÏè Ï2ÖÑÏuñ;Êìî�ðMÒìè4Ògí[è
> ¨JÙvë�Û�¥�¨J¦�¥§á�ß$ènãe¨E? +%$ 	 Û)�ý¥�¨CÝHÞTØ§¦�¥�¨�á§¥ªàH¥©¨ Û4Ù�å'¥§¦W¥�ßQà���ÙeØ�ÞTã"¦TãeÚn¦9-HÚn¥§¦Qèf¨ ßT¥�Þ�Ùeá�ß$ènãe¨�¦~¦$Û�á§á§¥§¦T¦$èfë'¥§¦QàH¥§¦

Ý ê ãeßTãe¨�¦ï¦$ÛHÞ�Ún¥§¦NÝ4Ù�Þ$ß$èná�ÛHÚn¥§¦ï¥�¨¿¦$Û�¦TÝ�¥�¨�¦$ènãe¨´àHãe¨H¨�¥�¨ ßïÚfèn¥�ÛCÜtÛH¨¿ãeÛ¿ÝHÚfÛ�¦$èn¥�ÛHÞT¦�ÝHèná§¦ àH¥\äÛHÚfß$è'6à�è'&�Û�¦$ènãe¨�¦TÛHÞ
Ún¥v¦$ÝM¥§á�ß$ÞT¥¥�¨±ßT¥�äâÝ�¦|à�Û�¦$èfå"¨4Ù�Ú2èf¨ ßTØ�å"ÞTØæà�Ù�¨�¦~Ún¥á ê Ù�äâÝøàH¥të�Û�¥ + "�¥§¦~ÝHèná§¦~á§ãeÞ$ÞT¥§¦$Ý�ãe¨�à�Ù�èn¥�¨�ßtÜ�Ú�� èfäâÝ4Ùeá�ß
àH¥©ÚéÙvå'¥�Þ��M¥¬¦$ÛHÞïÚéÙ�á§ãeÛ�á ê ¥tàH¥|Ý4Ù�Þ$ß$èná�ÛHÚn¥§¦WãeÛ�ÜvÚéÙâ¦$ÛHÞEA;Ùeá§¥©àH¥©ÚéÙK@*¥�Þ$ÞT¥ +
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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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¡ � ¿*{ h ¿ � { c ��À � � � c À h ¿ � À c«f { h�c } À c«f À e'| } { c
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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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� ð��N�c�=� ò(ñ=ð��=�-�E���D���E�c�:�7�(ñ $8� ñ ò��p�Z�7���$��ñ ò��c�7� � �1ò=� ñ òt�����c���+ñ ò7�c�(ñZ� � �+òCñ��Z�7�R�9ðEñ6ù��a��� ñ"�c�=���=�9ð0d�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( 
± ðm²=³B´T²7µ0¶ Ï-¶�·=¸º¹»¶�¼¾½q¿m¶

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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<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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Ö�W × z� cÓ��E����ð�� ¦ ¡B  ¡- Ô��E�(ò=�9ð ¦6Æ ñZ¯$�1ñUÑÞòV�E©�z¨����ñZ��ð Ä ��÷0ò7�R� ò ¦ ¯�� �   ��� ¦ Ó��c a? ¦aË � � ÷ �=Õ=Õ=ÕÖ�y ×ÅÍ  ÏÎ8 VÐ/�E�1ò(ò(ñZ� ¦bÍ  �ã��D��ð�ñZ¯ ¦ Ó���� �   Ä �7÷wòa �¡ÖÒVÒ6Ò¨3 �=Õ=Õ y�5×È(ä�/FQ=Q Õ
Ö � ×ÅË   Æ  bØRÙ��D��ð���ñ � ¦ ¡�ò7�7�=�����E�7�a  Ä �7÷wòa  � Q�3 �=Õ=Õ D�5 � DaQO/ � y=WÖþä × ¡- bØ��E��ðc��òÞñZ��� �   ¦ Ó���� �   Ä �7÷wòa �Çò3 Ä �=���( ¾ã��c�c� �  M5¤Q¡WQ�3 �=Õ=Õ y�5CQ¡y � /FQ � DÖ�È × {� Mã� ¾ãwñ�� ¦ ¡V��¯m ���ð¨ã������ ñ Æ ñ òa b?=?X3 �=Õ=Õ D�5CQ �(�(� /FQ � ä=WÖ.Q Õ ×ÅÆ  �¡ � ���1ò=�R�+ñZ�t� �   ¦ ¡�ò7�7�=�����E�7�a  Ä �7÷wòa �Ê�Ò§3 �=Õ=Õ�� 5 � y�/¸ÈQÖ.Q=Q × {� �ü�ñZ�7�8� ¦6Ä ��÷0òa  Æ ñZ¯m VÒbÚ�3:Q¡È�D&È�5¤Q=Q¡y=È
Ö.Q � ×ÅÍ  ÏÎ8 VÐ/�E�1ò(ò(ñZ� ¦�Û$Ü�Ý�ÞsßfàRáMâ�ã�Ýuâ�äVåsæMâ�çUèfß�àUé.êCæ�ëBã�ÝOßfàUÝ@¦ K��E�Z-c�7�R����ñÅX�ðc�:¯�ñZ�(ò7�:��÷ Ä �(ñ ò(ò-3:Q¡È=È Õ 5
Ö.Q¡? × z�  � ò7�7�=��ÑÞò	ì$� ¦ �9ò7�7�=��/e�c�Ví Õ Q Õ Q Õ W=?8¯ � 3 �=Õ=Õ(� 5
Ö.QUD × ¡-  ¡B  Ä ñ=ðc9��S�9ò2��ð�� Æ  Ôò ÔÙ� � ò=�9ð ¦ ¡�ò=�7�=���c��÷0òa  Ë  ¶Ç|î�Ê&3:Q¡È=y=W�5MDaQ¡ÈÖ.Q¡W × Î8 6Ð2�(ñZ�1ò(ñ=ð ¦aÄ �7÷wòK  Æ ñZ¯m �Ý)ñZ�a ¶Ç|Ó�3:Q¡È=y=y�5 � D�äÖ.Q¡y × ÐN  Í  6ïm�E�(ò(ñZ�c��ð���ð�� �   ¡B bÎ��c9 Þ �8��ð ¦6Ë { ÍMÄ Ý)ñZ�7�a aîÀ3:Q¡È=y=y�5 � äÖ.Q � × ã� $çå��ò7�c�R���p��ð��@zÀ  Í ñ ò7�c�:��� ¦VÄ �=����  Í ��ñ����a  Ä ��÷0òa 6ð6É�3:Q¡È=È=?�5Vä=?=?
Ö.Qaä ×ÅÆ   Ë   Ä �=���7��ñZ�=�wñ-��ð�� Ä   Ë ����ð�ò=�9ð ¦ ¡�ò7�7�=�����E�7�a  Ä �7÷wòa 6î�3:Q¡È=È=y�5 � W=?
Ö.Q¡È ×ÅË   Ô 6Kà�=�9ðc��ð ¦ Ót��� �   Ä ��÷0òa �Ç 3 Ä �=�$�( ¾ã��c�c� �  M5CÇñ6ð�3 �=Õ=Õ W�5�D&y=W�/�D&ÈQÖ �=Õ × û   û ñ¤z§�E�=���+ñZ�t� �   ¦ ¡�ò7�7�=�����E�7�a  Ä �7÷wòK VÊaÌ�3 �=Õ=Õ ?�5MW=?�/¸y=WÖ � Q ×ÅÄ   Ä  6Î��=�9ðB-mñZ�7� ¦VÆ ñZ�Ü  Ä �=����  Ä ��÷0òa VÚ�Ò&3:Q¡È=È�D�5M? � WÖ �(� × Ø-  � ����ì(�KñZ��� �   ¦ Ó���� �  �ú�ð�ò=�7�a bz�ñZ�7�Ü  Ä ��÷0òa  Æ ñ òK $¡£ñ6ð�Ú43:Q¡È=È=y�5 � y(ä
Ö � ? ×ÅÆ  ÏzÀ $ÇV� � �7�7��òD�E�:�7�1ò�ñZ��� �   ¦ Ó���� �  �ú�ð�ò=�7�a bz�ñZ�7�Ü  Ä ��÷0òa  Æ ñ òK $¡òÊbî�Ì�3:Q¡È(ä=W�5�DaQ Õ
Ö � D ×ÅË  cÇ��/÷�ñZ��ñZ�t� �   ¦ Ót��� �  �ú�ð�ò7�7�a bz�ñZ�7�Ü  Ä ��÷0òa  Æ ñ òa c¡óîVðVÊ43 �=Õ=Õ(� 5�D&W �
Ö � W ×ÅÄ �1ñZ�7�(ñ"¡��c��ñZ� Ä �=��[�ñ��Z� ¦aÍ ñ��D��ðc�R�a� � û ñ ò7�:��ð Æ ñZ�����7�q3 �=Õ=Õ D�5Ö � y × ÐN  Ç�  Í �����+ò=�9ð�©Õ���V�7��ñ�Øt� Æ ñ òV��� �:� ��-����D�E�7�R�9ð ¦ �9ò7�7�=��/e�c�Ví Õ y Õ È�D Õ ?Ö ��� × Ó- ¤Ø�� ÷��9ò7�c�R���ßñZ��� �   ¦ ¡�ò7�7�=�����E�7�a  Ä �7÷wòa �Ç|Ì 3:Q¡È=È=È�5ô? Õ ?�/¸?Q=Q$õqÓB ¤Ø2�/÷��9ò7�c�R���ËñZ��� �   ¦ �9ò=�7�=��/�c�Ví�È=È Õ y Õ W=y

�Ò¬
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Ö � ä × z�  Í ��ì�ñ����+ñZ�t� �   ¦ ¡�ò7�7�=���c�Ü  Ë  6W �(� 3:Q¡È=È=È�5 �(� W�/ � ? �Ö � È ×ÅË  K¡¼-c�D�E���E� ñZ��� �   ¦�÷¼ä6ß�Ý�Ü=èfç:ÜOøVã×ÝUèfùå=ß�ê�ÝMâ�ç	Ü�ùBä�å�è�ëê$ú&â�é^â&à�èfßfà¼àFêOä6èfç*ê¼â=èaû�êbü9êOä�êOç�ú�ß�ê�Ý�ý$ßfè�ëuè�ëê¾÷¼ùBþú&êOç ÿ � Ý�êOç���â=è�Ü�çOã(¦ ¡��7�7�=�����E�7�a  Ä �����a �3
	 Õ=Õ�� 5 ¦ �c����É.Q Õ  .Q Õ Q¡y3íF[� þ��7�7�=�����E�7�7�c�����a �	 Õ=Õ y� .Q=Q(  Õ=Õ 	�3Õ�E�7�7�R� ��������c� � ���65Ö�? Õ ×ÅË   ¡- TÇ �Z�:� �R�c� ¦�Æ   Ô �K � ��� ¦ Ç�  Æ  ��/��Ñ��=�� ¦ zÀ  Ë �������7�=��/!Ø2� �:� �:�7� ¦ ¡��=�7�=�����E�7�a  Ä �����K ¾ÇbÚ]3
	 Õ=Õ QK5Q¡y � /FQ � WÖ�?Q × z� c¡B cÝ���ÑV� � ��� ��� ��� �   ¦bË   Ä �����a VÐ Ç6Ò§3:Q¡È=ÈQK5 � ?=?Ö�?�	 × Ç2 �ÓB �¡�©e������7� � ¯ � ��� �   ¦¾æ�ç	Ü¡à! ¤Ü#"<è�ëê%$VÜ�&�ã3Ü('sÜ�ç)&¡ÝFë|ÜOømÜ�ä*$Vê*àOë&äaß
+Uùaê�Ý,"UÜ=ç¦è�ëbê.-Vèfùbå�ã Ü#"<è�ëê

û0/=èfç*êOÞdêOé ã21Cß.ú�ëdû�ä�êOç�ú�ãjÛ$Ü�Ý�Þsß�à¼áMâ=ã�ÝZ¦ X3�c�:¯ � ���=�:�4���E© Í ��ì�����3:Q¡È=È=?�5Ö�?=? × çN bX2�=�c�:�����7� � �2� �   ¦ ¡��=�7�=�����E�7�a  Ä �����a ¶Çñ�3
	 Õ=Õ=Õ 5¤Q¡WQO/FQ¡y ÕÖ�?�D × z�  Í � �7�c�:��� � ��� �   ¦aÄ �=���( �	(äE�7�65	K Æ K ¦aÍ ��ì�����3
	 Õ=Õ ?�5Ö�?=W × z� c¡T¯ �7� �t� �   ¦aÄ �����a  Æ � ¯m �8@ÓVÚ&3
	 Õ=Õ 	�5 Õ y=? Õ=Õ��Ö�?=y × z� �ã��c������9K��ì$� � ��� �   ¦ ¡��7�7�=���c�����a  Ë  aW � QpÉ Ý�Q=Q � /¢Ý�Q9	 Õ 3
	 Õ=Õ 	�5Ö�? � × z�  Æ ����� �:� ��� �   ¦bÄ �=�$�( ;	=ÈE�7�65	K Æ K ¦bÄ ��� � Ò&3
	 Õ=Õ W�5CQUD&?�/FQUD&yÖ�?(ä ×ÅË  c¡×-c�D�E���E� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a �Ê�Ò§3
	 Õ=Õ�� 5¤Q¡W=W�/FQ¡y(äÖ�?=È ×ÅÄ  åã$��ì�� � �	ì�� ¦$Ë  �Ç �Z� 9������ �7� � Ø�� Æ � �N��� �:� ��-����D�E�7�R�� ¦�Ä �=�$�( <	=ÈE�7�=5:K Æ K ¦$Ä ��� � 3
	 Õ=Õ W�5�õå��=�7�=��/�c�Ví Õ W Õ�� D�ä=WÖ D Õ × Ó- bØ�������7�c�R��� � ��� �   ¦bË   Ä �����K VÐ�ÉcÓ���� �   Ä �E�7�a  Ä �����a VÊ¶Ç¨3:Q¡È=È=W�5¤Q=Q Õ QO/FQ=Q=Q¡ÈÖ DaQ ×ÅÍ  c¡×-c�/`ïm�9������� � �t� �   ¦aÄ �����a  Æ � ¯� cÝ � �a ¶Ç|É�3
	 Õ=Õ=Õ 5�D�	 � y�/�D�	 � ÈÖ D�	 ×ÅË  cÝ+����� ��� � ¦�Û$â�é é"�Ü�ç¼æ�ç	Ü#>¡ê	à�è�ÝÅâ�ä�å@?Uå&ê*â�Ý�ß äA1Cß.ú�ëPû�ä�êUçfú�ã�÷RÝUèfç:Ü�øVë&ã�Ý�ß�àOÝ 3:Q¡È � È�5Ö D&? × {�X�ã � Ä 5æ������{�X/ã � /`KÔ� �:� ��-m���D�E�7�R�� ¦|û@BC-'ÿ%?�äbÝUèfç�ù|ÞdêOä6èºþ á×ê!øÜ�çUè�Ü=ä è�ëê�æ�ëâ�Ý�ê�÷(-Vèfùbå�ãED�á×ê	å�þF Ü¡Ü&�G�þHBbøå&â=è!ê�Ý@¦ {�X�ã � / Ä 5�/ Æ { Ä / Õ=Õ W�/FQr3
	 Õ=Õ D�5Ö D=D × çN  Í ��ì��:9K�¡ÑÔ� � �2� �   ¦ Ót��� �   Ä �����a �Ç 3 Ä �=�$�( ¾ã��c�c� �  M5CÇÓ6Ó43
	 Õ=Õ�� 5 � 	�/ � yÖ D&W × ÝÌ  Í ì��E�=�D� � ¯ � �t� �   ¦ 	(äE�7�65	K Æ Kò3
	 Õ=Õ ?�5�D&È � /¸W Õ=ÕÖ D&y × �B c¡��=�c���c��� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a VÊaÓ�3
	 Õ=Õ y�5M?�DaQO/¸?=W ÕÖ D � × K2 6Ð2�7�c� � � � �t� �   ¦ ÇÔ�D�E9�� � �S��� Ë  ��E© Ä �����a  ¦ ¯�� � ?=y ¦ ���c bD�¡ ¦ � � � � �u- � �:	 Õ=Õ yÖ D�ä × Ó�¡/ã$¡ ¦ {�X/ã � / � z1/4�R{Ôã�5:Ð�Ó×/ Õ=Õ QO/I	¨3
	 Õ=Õ ?�5Ö D&È ×ÅÄ  �¡¼-c� � � � �t� �   ¦ {¾X�ã � /Iã���¡×/ Æ { Ä / Õ Q9	�3
	 Õ=Õ ?�5Ö�W Õ × Ó2�E�7�R���� � ¡ � �=����E�c�7�R���X������ã������ � ¡V���8���c���7�7�D�E�7�R���3ªÓ�¡/ã$¡/5 ¦ Ó��E�7�R���� � � � � ���c�R�4�����]¡��7�p���:/�c� � �7�R�-¡V���8���c���7�7�D�E�7�R��ú3ªÓ � ¡2¡�5 ¦ X��c�:� � �§ã��D�E� � ��¡��:��J����=� � ¦�BK �-L M-�è�â�äVå3â�ç	å�÷RèfÞ�Ü�Ý�øVëêOç*êZ¦ Q¡È � y3ªÓ�¡/ã$¡�/ Í z1/ON¼/ � D&?=?=W�5P	�DaQZ�Ö�WQ × ���7�7��ÉJí=í�p�$� �Z� Ñ � -Ü  ���f©Õ�(  ����D��  ���K¯bí��E�7�p����í���9Q��7�D�������E�=�+  ���7� �Ö�W�	 × Ó�¡/ã$¡ ¦,BK �-L R-Vè�â�äVå&â�ç:å@÷RèfÞ�Ü�Ý!ø6ëêOç*êE-6ù�ø3øVé)êOÞdêOä6è�Ý 3:Q¡È=y=y�5 ¦ XB Mã� �Ð��K¯ � �S�c� � ��� Ä �7�����7���c� � Û�� � ¦Ô���7�c���c�(�=�� ¦ �N JK2 Ö�W=? ×ÅË  Ïz�  Ä �R���� � ¦ ¡B Ï{� $Ø � ����� ¦ �B  Ä  0�2�=��- ¦ ����� ¡- JK2 �¡��.ì���� ¦<T×á3UMVA-�?W-bû�þ#X�XjêUÞ×ø�ß çOßfàFâ�é�Þ�Ü�å&êOé�Ü#"è�ëê�â=èfÞ�Ü�Ý!ø6ëêOç*êZY[-Vè�â=èfß ÝOèfß�à*â�éºà*Ü�Þ¼øâ�çOß ÝUÜ�äbÝZâ�ä�åsÝUà�ß�êOäVèfß \�à�ß�Ý�Ý�ùaê�Ý@¦Ë  6Ð � ���c�����a  Æ � �a  ¦ Ç|Ì¶Ò^]ª¡ÅQ9	�_ ¦QUD&y(ä ¦ �c���ÌÉ.Q Õ  .Q Õ 	=È3í	 Õ=Õ 	 Ë ¡ Õ=Õ È�D&? Õ ¦ 	 Õ=Õ 	� Ö�W�D × ¡- a{t 6Ø � ����� ¦+û0/3è!êOäbÝ�ß�Ü�äôÜ#"Åè�ëê`VA-�?W-ôè�ëêOçOÞ�Ü�Ý�øVëêOç*êÅÞ�Ü¡å&êOé�ß äVè�ÜPè�ëbêuÞÅß�å3åé)êÅâ�äVå é.Ü�ý�êOçsâ=èfÞ�Ü�Ý�þø6ëêOç*êZ¦6Ë  6Ð � ���c�����a  Æ � �a aÉ6Óa]:Q¡È=ÈQ!_CQ=Q¡W=È�/FQ=Q � 	
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Ö�W=W × Î8 $ÝT��-c�:�Sb�ì � ¦bË   Ë  cÇV�E�S� � �7� ¦ ������Ç� |{Ì�ÑÔ�E�=���@] � ���a c_ ¦ Ø2�����-m�$��ìdz�¡ Ä Q¡y ¦ ãbK � ã Í { Äæ¦ X3�c�:¯ � �:/

�7�:�4�r�E©K5 �:� ��������� ¦ X��	-������ ¦ Q¡È(ä=WÖ�W=y × ���7�7��ÉJí=í�p�$� �Z� Ñ � -Ü  ���f©Õ�(  ����D��  ���K¯bí��E�7�p����íd�c� � �2�=��� � Õ=Õ   ���7� �Ö�W � × ���7�7��ÉJí=í�ÑMÑMÑ"  �ba�� �Z� �9� � �a  �����(��  ���a¯aí����Z�7�R���Ví�=�K¯��a  ���7�Ö�W(ä × K2  Ë  ¾ã��7�b- � �c�D�E���=� � �2� �   ¦bË ���c�S��� � �E©�� � �:���E� � ÇÉe]
	 Õ=Õ y�_MW=W=?QO/¸W=W=W=?Ö�W=È × Ó- c¡B �ã$�����7� � �t� �   ¦ ÇÔ� �:�  �¡�� � �a bz � � � ���a �ã$���( 6ðVÌe]:Q¡È=È=È�_P	=y � È�/I	 ��Õ QÖ�y Õ × JÔ  NN bÎ:� � ��b���� � ��� �   ¦R$'ëê,V ÿRfg$¶á�÷3Tihkjml�á�ê!øbÜ�çOèMâ�ä�å@UMÿ�'e$¶á�÷�Ton`V ÿRf¼ûRU ]:Q¡È=È=y�_Ö�yQ ×ÅË   Ä  �ÇÔ�c�7�=�¡Ñ�� � ��� �   ¦<$'ëêZp�é.Ü � â=é$ÿ<q�Ü�ä�ê:VHÜ�äaßfè�Ü�çOß äBúuû0/�øbêOçOß�Þ�êUä6è3D)pCÿrV<û�G2YsV1ß ÝFÝOßfÜ�ä Û$Ü=äVàFê!ø�èâ�äVåZt�ß�ç�ÝOè0-+àUß�êUä6èfß \�àRá�êOÝ�ù|égè�ÝZ¦aË  �¡��7�p���a �ã$�Z�e �ÚaÓe]:Q¡È=È=È�_OQ¡WQO/FQ � WÖ�y�	 × z� ¾KÔ� � � � Ñ � � � ��� �   ¦u-6ù|çv"�â3àFê=BRüºþcw�ù/ ê�ÝUèfß Þ�â=èfß�Ü�ä6"Oç	Ü�ÞxpCÿyV¦ûzYu?�Þ¼øâ3à¡èuÜ#"¦ý¾â��êUé.êOä|ú=è�ë å&êOþ
øbêOäVå&êUä6è�ê|{¼ê	à�èfß|��ê�â=é � ê*å3Ü(¦ { Æ ã&/!{0��¯����6�E��ã��$�8�����7�:�c�~}ZÝÜ�$��ì����c�0�c�¡ÑP���=� � �E�7�7�������7� � � � Ñ z�� � /��� �c�:�c�6} ¦ {àã$¡ ã�� � �Z�S� � Ä �b- � �R�a�E�7�R��xD&yQ ¦ Ky�¼/ Æ�� z ¦ 5fã$Ç�Ó È�	�/¸È Õ È�	�/¸y(ä=W�/¸y ¦ {àã$¡ Ä �b- � �R�a�E�7�R����
���:¯$���7�R�� ¦ Ó2�����=�ÑV� [:ì ¦ Ø�� �:� ����� ¦ 	 Õ=Õ=ÕÖ�y=? × ¡-  Æ �R�=��� � �2����� Ë   Ä  �ÇÔ�c�7�=�¡Ñ�� ¦ ¡V��¯� �ã������ � Æ � �a 6Ê6Ée]
	 Õ=Õ 	�_CQ¡y � ?�/FQ¡y(ä=?Ö�y�D × ¡-  Í � � � � �t� �   ¦ 	=ÈE�7�65:K Æ K ¦bÄ ��� � Ì6Ìa]
	 Õ=Õ W�_CQ Õ QO/FQ Õ DÖ�y=W × ���7�7��ÉJí=í�=�$���a  � � �S�Ü  �=�VíÖ�y=y × ã� cÇÔ���7�D�E� � ��� �   ¦ {�X/ã � /Iã�5¸z1/ Æ { Ä / Õ=Õ ?�/FQg]
	 Õ=Õ 	�_Ö�y � × ¡-  Í � � � � �t� �   ¦ 	=ÈE�7�65:K Æ K ¦bÄ ��� � ðe]
	 Õ=Õ W�_CQ9	=È�/FQ¡?�	Ö�y(ä × ¡-  Í � � �D� ¦ 54��� � �S���E�7�R���� � Ô4���	ì��=�����`� Í � � XRØ¼{9X��c�:¯ � ��� � ÉE��¯$���7�R��-©ª���æ�7� � � � ¬$��� � �a��� ��� ]
	 Õ=Õ y�_ ¦���7�7��ÉJí=í�ÑMÑMÑ"  �=������	�  ����©��Ü  �:��í�c� � QMÑà���	ì��7����� Õ y3íÖ�y=È × Ô Ø � �:� ��� � ¦R$'ëêH��ùbâ�ä6èfù|Þ�$'ëê	Ü=ç�ãPÜS"�á�â3å�ß�â=èfßfÜ=ä�¦ �7�c�:�=� � �+  ¦�� ¬�©Õ���=�<X3�c�:¯ � ���=�:�4� Ä � � ��� ¦ ÝÜ����c��
]:Q¡È=W�D�_Ö ��Õ ×ÅË  bz¨�E�7�7� � Ñ�� ¦ ¡��=�7�=�����E�7�a  Ä �����a VÊVÊ�]
	 Õ=Õ W�_M?(ä � /¸?=È �Ö � Q ×ÅÍ  bÎ8 VÐ/�E����� � � ¦�Û$Ü�Ý�ÞsßfàCáMâ�ã�ÝZâ�äVåsæMâ�çUèfß�àUé.êCæ�ëBã�ÝOßfàUÝ@¦ K��E�u-c�7�R��� � X��c�:¯ � ���7�:�4� Ä � � ����]:Q¡È=È Õ _Ö � 	 ×ÅË  bÎ:���E�c� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a ¶Ç|Éa]
	 Õ=Õ ?�_ ��� /¸È=ÈÖ � ? ×ÅÆ  {0�c� �Z� ¦ 	 � �7��5:K Æ K�]
	 Õ=Õ Q!_CQaäQÖ � D × Ð/�E����� � � � �t� �   ¦aÄ �����a  Æ � ¯m ��òî¶Ò�]:Q¡È=È=?�_CQ¡ÈQ¡ÈÖ � W × �B &Ø � �Fì � �à� �   ¦ Û�ÿ¾á�-�?S�C÷*YV÷�VHÜ�ä6è!êsÛ$â�çOé.Ü<Û$Ü¡å&êRè�Ü�-6ß�ÞsùBé.â=è!êMû0/=è!êUäbÝ�ß|��ê�÷¼ß�çP-aë|Ü=ý�êOçFÝZ¦ J�ï�Î/¡
y Õ Q¡ÈA]:Q¡È=È(ä�_Ö � y × ã�  Ë  ¾ã$�Z�:�c�7�=� ¦V÷�?	á�ûr-1÷òÝOã�ÝOè!êOÞ("�Ü�çuâ=ß çCÝ�ë|Ü�ý�êOçCÝOß Þsù|é^â=èfß�Ü�äbÝ ]:Q¡È=È(ä�_Ö ��� × Ô  Æ  cÓ �Z� �=�� � �t� �   ¦6Æ � �m���7��ã$ÝÜ¡×K�	=WA]:Q¡È(ä=W�_Ö � ä × ¡- bzÀ bØt� �:� �� ¦ Ót��� �   Ä �����a cÇ�] Ä �=�$�( ¾ã��c�c� �  c_�Ú6ÊXÇ*]:Q¡È=È � _Ö � È × ÝÌ ��N �Ý��������E�������A5@  Ë   Ä ��� � �D�����=���bì ¦ ����ìm c¡×ì(���+ cÓ2�E�bìm �ãcãcã Æ É�Ê�]:Q¡È=W=?�_×W=?=W�/ � ?=WÖþä Õ × ¡- cÇ� bz��:����� � ¦aÄ �����a  Æ � ¯� �ÇÌ6ñe]:Q¡È=W=y�_�QaäQ=QÖþäQ × ã� bÎ ��� ��� ¦aÆ � ¯m bz��$�+  Ä �����a ¶ÒVÇ^]:Q¡È=È=È�_¤Q¡W Õ QO/FQ¡W=?(äÖþä�	 × Ó- cÓB bÎ"� � �`�|ì��a¯ � �t� �   ¦ Ó���� �   Ä �����a �Ç�] Ä �=���( ¾ã��c�c� �  c_¼Ú6Êe]:Q¡È=È � _CQ �Öþä=? ×ÅÆ  �ã� �J ��� �=�=� � � � �t� �   ¦aÄ �����a  Æ � ¯� �� Ú6Ìe]:Q¡È=È�D�_MW � Q ÕÖþä�D ×ÅË   Æ  bØRÙ��D����� �Z�C� ��� �   ¦ Ó���� �   Ä �����a �Ç�] Ä �=���( ¾ã��c�c� �  c_CÇÚ+Ç�]
	 Õ=Õ y�_P	 Õ W�/I	 Õ ä
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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�$��� � �q� �   ¦Ä �����a  Æ � ¯m ��òÊ�Ò�]:Q¡È(ä=?�_RQ=Qaä=?�/FQ=Qaä=y�õ Í  |Î8 6Ð"�E����� � � � �V� �   ¦bÄ �����a  Æ � ¯m ��£ñ6Ó�]:Q¡È(ä � _¼Q¡?=W Õ /FQ¡?=W �
Öþä � × ã�  � �7�D�E���D� � �bì���]
	 Õ=Õ D�_V��=�7�=���c�Ví Õ DaQ9	=W=ÈQÖþä(ä × z� c¡�� � � � �7�D� � �t� �   ¦ Ó���� �   Ä �����a cÇ�] Ä �=���( �ã��c�c� �  c_CÒbÚ���]:Q¡È=È=È�_�	�	�	�/I	�	�D
Öþä=È × z� bØ2������ � �t� �   ¦aÄ �����K  Æ � ¯m �Ý � �7�a +ÒÌa]:Q¡È=È=?�_�W�	=W�/¸W�	(äÖ�È Õ ×ÅÆ  z� �Ç�� � �7�7���6�E�:�7��� � ��� �   ¦aÄ �����K  Æ � ¯m �Ý � �7�a VÚ6Êe]:Q¡È(ä�D�_¤Q¡?(ä Õ /FQ¡?(ä=?Ö�ÈQ × z� bzÀ cÇ � ���Fì ¦ J� aØ�� � b � � ¦bÍ  ¾ã��D��� � ¯ ¦aÄ �����a  Æ � ¯� �Ý � �7�a �ð6ña]:Q¡È=È=È�_�D&È�	=y�/�D&È�	(äÖ�È�	 ×ÅË  c¡ � ¯(�E� � bU/!z����c��b � �t� �   ¦aÄ �����K  Æ � ¯m ��£ÓVÓe]
	 Õ=Õ 	�_ Õ ?=? Õ Q=Q
Ö�È=? × K2 �ã$��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 � ¯� �� Òña]
	 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�_VäQO/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 $ç8 6Kà� � ÑV�7� � ������� Æ   Ë   Ä �=���7� � �=� � ¦aË   Ä �����a VÐ�ÉcÓ���� �   Ä �E�7�a  Ä �����a ¶ÇÓe]:Q¡È=È Õ _�Ý�Q¡?�/¢ÝC	 ÕÖ.Q Õ ? ×p�  6K��E�D� � ����� � �t� �   ¦ 	 � �7�65	K Æ K�]
	 Õ=Õ Q!_�D&È(äÖ.Q Õ D ×sË  cÝ+����� ��� � ¦ 	 � �7�65:K Æ K�]
	 Õ=Õ Q!_MW Õ 	Ö.Q Õ W ×sÍ  bÎ8 VÐ/�E����� � �t������¡- ÏzÀ bØt� �:� �� ¦ Q¡WE�7�65:K Æ K ¦bÄ � �K¯$���:¯ ¦ ð%]:Q¡È ��� _M?=W=?�/¸?=W �Ö.Q Õ y ×sÍ  c¡×-c�Hïm�9������� � �t� �   ¦ ¡��=�7�=�����E�7�a  Ä �����a ¶ÇÓe]
	 Õ=Õ Q!_CQO/FQ=QÖ.Q Õ�� × K2 �ã$��c� ¦ ¡��=�7�=�����E�7�a  Ä �����a VÊVÊ�]
	 Õ=Õ D�_CQ¡WQO/FQ¡W(ä
Ö.Q Õ ä × ã� cÇÔ���7�D�E� � ��� �   ¦ {�X/ã � /Iã�5¸z1/ Æ { Ä / Õ=Õ ?�/FQg]
	 Õ=Õ 	�_Ö.Q Õ È × �B  �  cÓ��E�c�p�a¯ ¦ {�X/ã � /Iã���¡�/ Æ { Ä / Õ Q¡W^]
	 Õ=Õ ?�_
Ö.Q=Q Õ ×sÍ  c¡3���=��c� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����K +ÇBîa]
	 Õ=Õ Q!_3	�D&W�/I	=y ÕÖ.Q=Q=Q × �B  Ë  c¯����X� � �×Ô�� � � ¦aË   Ä �����a �Ð�É�Ó���� �   Ä �����a ¶Ç|îa]:Q¡È(ä(ä�_CQ Õ W�/FQ=Q¡?Ö.Q=Q9	 × z� cÓ��E������� � �t� �   ¦aË   Ä �����a 6Ð�É�Ó���� �   Ä �����a ºÇ|Ìe]:Q¡È(ä�D�_VÝC	=?=W�/¢ÝC	=?=ÈÖ.Q=Q¡? × �B 6Ð/���D� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a �Êbîa]
	 Õ=Õ y�_�D�ä�D�/�D&È�DÖ.Q=QUD × �B 6Ð/���D� � �t�E�a  ¦ ¡��7�7�=�����E�7�a  Ä �����a �Ê6Ê�]
	 Õ=Õ D�_�	=È�/�D&WÖ.Q=Q¡W ×sË  cÓ- 6K��E�m� � ¯$� �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?=WQO/¸?=y=WÖ.Q=Q � × ¡- bzÀ bØt� �:� �� ¦bË   Ä �����a �Ð�ÉcÓt��� �   Ä �����a 6ðe]:Q¡È(ä�	�_�QUD&yQO/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$'ëbê�$'ëê*Ü�ç�ã¦â�äVåsæ�ç	â3à�èfß�àFêsÜ#":-�àUß�ä6èfß�é é.â=èfß�Ü�äxÛ$Ü=ùBä6èfß�äBú ]:Q¡È=y�D�_ Ä � �7���E�p�� Ä � � ���Ö.Q9	(ä × Ç2 ��/�¡Ñ��=�� ¦ Ð�¡ Ä /I	 Õ=Õ 	�/ Õ y �
Ö.Q9	=È × z� cÓ��E������� � �t� �   ¦ ¡��7�7�=�����E�7�a  Ä �����K VÊ6Êe]
	 Õ=Õ D�_P	=?=W�/I	�D�äÖ.Q¡? Õ × ���7�7��ÉJí=í�ÑMÑMÑ � �E�c�Ü  ���;	E�6?�  ©ª��í�5!Ô�J�z Õ W3íÖ.Q¡?Q ×sË  Ô �Ç �Z� b � �2� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a VÊVÚ�]
	 Õ=Õ y�_CQ9	=È�/FQ¡?=ÈÖ.Q¡?�	 × JÔ c¡��=ß�� � �=� � ��� �   ¦ ¡��7�7�=�����E�7�a  Ä �����a 6Ê6Óe]
	 Õ=Õ y�_3	=?QO/I	�D�	Ö.Q¡?=? × Ó- �ã���ì(��ì�� � �t� �   ¦ 	=ÈE�7�65:K Æ K Ä ��� � ðe]
	 Õ=Õ W�_CQaä=W�/FQaä(äÖ.Q¡?�D × z�  Æ ����� � �����A�N bØ � �Fì ¦ ¡��7�7�=�����E�7�a  Ä �����a 6ÊaÌa]
	 Õ=Õ D�_�y=yQO/¸y=y �Ö.Q¡?=W × ã� Ïz� �ã �Z� �Sb � � ¦ z�  Ë  cÇ � �7� � � ¦ 5I���a  Ë  ��E©�¡t�c� � � � � Æ ���+ añVÚe]:Q¡È(ä�D�_My=y=WÖ.Q¡?=y × ÐN cÝ � © � �c¯�� �,� �t� �   ¦ �E�SN��:¯§É Õ���Õ D� .Q¡W=?�	E¯�QÁÖþ��7�7�=��/e�c� ×Ö.Q¡? � ×sÄ  VKÔ� � ��� � �t� �   ¦ ¡��=�7�=�����E�7�a  Ä �����a C]
	 Õ=Õ�� _ ¦ �c���åÉ.Q Õ  .Q Õ Q¡y3íF[Z þ��=�7�=�����E�7�7�c�����a �	 Õ=Õ y� .Q=Q(  Õ=Õ äÖ.Q¡?(ä × Ç2 cÇÔ��������p� � �2� �   ¦ ��7�7�=��/e�c�Ví Õ���Õ ?Q¡?�	E¯+QÖ.Q¡?=È ×sÄ   Ä �7�:¯��:� � �D� ¦÷3?	á�tKUy�6t¾égùÜ�ç*ê�Ý�àFêOäVàFê6�ºß�êOé.åÅÞdê	â�Ý�ù|ç*êOÞdêOä6è�Ý@¦ �D� � ì��E�å¡��c� � �Ôã$���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(äQ!_�	=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&yQÖ.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�ëê¤â3èfÞ�Ü�Ý�ø6ëêUç	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
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