
HAL Id: tel-00001595
https://theses.hal.science/tel-00001595

Submitted on 30 Aug 2002

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Etude expérimentale des performances du module 0 du
calorimètre électromagnétique bouchon d’ATLAS. Etude

de la corrélation de spin dans la production des paires
ttbar au LHC

Luc Hinz

To cite this version:
Luc Hinz. Etude expérimentale des performances du module 0 du calorimètre électromagnétique
bouchon d’ATLAS. Etude de la corrélation de spin dans la production des paires ttbar au LHC.
Physique des Hautes Energies - Expérience [hep-ex]. Université de la Méditerranée - Aix-Marseille II,
2001. Français. �NNT : �. �tel-00001595�

https://theses.hal.science/tel-00001595
https://hal.archives-ouvertes.fr


�����������	��
����������� ����������

��
�


UNIVERSITE DE LA MEDITERRANEE
AIX-MARSEILLE II

FACULTE DES SCIENCES DE LUMINY
163, avenue de Luminy

13288 MARSEILLE Cedex 09

����� �!� "#� "%$'&(�)$+*-,��
.0/213�46587:9;5=< 13 >@?BACEDF58G6HI3!J�36DK?L7EMN<O5=4NH9P36D

QSRUTV�W�VFXSYSTVNVZQU[ER

\^]	_a`cb�dfe

VFXhg0iUV^j�kmlEnUY�VFXSopR�qrVKsERt[jV^jV^jlIuFY�VFiSR^jVKqvkmw�XSoOg�VFRxWvorYSTV�jVKqr[!yzTV�j0oOY�VFR�Rt[EX�TVNV

{}|�]�~Z�a�I�L�h��S�E���%�S��|������ ~��U���^�����t�@���%���	_U�U��~�]+�%��~�]������
~�]�_U�����@�E�������|����������U_�|����@�%���@�h��S|E����]��� ^�@]�_0¡����'~K¢r£}¤¥\!£ ¦�§

{}|�]�~���~��c���¨_���������I���@|E���@�©~Z� �E������~��@���ª���
������~�]�_S|:���@�%~��U��������������«¬«��@]�\!`f

®°¯±³²F´EµU±�´!¶r´ 
�·¹¸ ±�ºrµ 
���U�

» ´E¼�½�µ�²	¶r´ ¸ ±³¾F¿�ÀÁ¯�Â�Ã�¯I®�Ä´ » ´
�-Å ÆKÅÇ�ÉÈUÊ��2Ë��tÌ!Æ	È � ¾UÄ´�®�º » ´�µ�² » ± ¸ ±�¾F¿�-Å Í	ÅÇÎK�2Ï�Ï^Æ��FÏ�Ð)�!Ê�Ð2ËÉÈ�Ð Ï ½�Ã�Ã�¯¾F²t´E±�¾� Â�´ �-Åp�KÐ2ÎK�!ÊÑ��Ò2Ï��ÉÈ³ÈU� �!Ë!Ë Ï ½�Ã�Ã�¯¾F²t´E±�¾�-Å Ì}ÅÇÍ�Ð2Ó!Ï^Ë��tÆZÏ
�-Å �}ÅÇÏ�Ð�Ô��!Ë�ÐKÕ
�-Å ��Å;�����2�FÊ
�-Å È�ÅÇ�	�NÈ�È�ÆZÏ^�!Ë!� Ì ºr¾F´�ÀÁ²t´E±�¾ » ´�²tÖ�×´�®°´





ØÚÙ�ÛÜKÝ	Þ�ß�ÛSà�á�Ü





âäãKå ãKæ�ç�èEãKå ãKé�ê�ë

ì ´K¾t´EÂí´E¾NÀ6ºr´ È ¿�¶r¼�½:ºrµ � º8®t®°´E¾x½0µU²EîSÂ�¯�µ » ºr¾F´�À�²F´E±�¾ » ´K²FÖB×´:®°´SîÃ�¯�±�¾�®°´�®�ÀÁ¯�µ�®°´Áºï¶8®Z´�²�Ã�¯±�¾�¶8½ ¸ ±�®°²t´�®F®�´» ´}®�´�®	Ã�¾t¯Ã�¯S® Å

Ó µ�Âí´E¾NÀNº�×½ Æ ¶pºr´ � ®�¶=½�µ�º » ´�®KÃ�¯±�¾KÂaðÇ½E¼S¯0ºr¾�½À�ÀÁ±�´Áºï¶ï¶ïºL½0± � ´EµU²F¾t´ » ´ � ÖU¿�®�º8ñ�±�´ » ´�® � ½0¾F²�º8ÀÁ±�¶r´�® » ´� ½�¾N®�´Áºï¶p¶r´ò´E²KÃ�¯±�¾2®F½�¼S¯0¶r¯µU²UÄ´ » ´ò¼S¯±�¶r¯�ºO¾^²F¯�± ¸ ¯±³¾N®}ó´E²F¾t´¥×½}¶�ð�Ä´�À�¯±�²t´ » ´�® » ¯UÀÁ²t¯¾N½�µ�²x® Å

ì ð;½ » ¾t´�®F®�´�²F¯±³²F´�Â¥½�ô¾x½0²�ºO²t± » ´õ×½ � ½�¾°ºrµ�½ � ¯ö�½E¶ ��Ò ¾N½�®F®°Âh½0µ(´E² Í ´E¾tµ�½0µ » ¯ Î ½�¾F¾F´�ºO¾t¯�Ã�¯�±�¾!½E¼S¯�ºO¾
½�ÀEÀÁ´EÃ³²�Ä´ » ð=ó´E²F¾t´�¾x½0Ã�Ã�¯¾t²F´E±³¾ Å�� ´�¾NÀ6º÷×½ Ì ½0µ�ºr´Á¶ Í ¯�±�¾FµUºO´�¾Eî � ¶O´�ø�½�µ » ¾F´ Ï ¯ù�½�µ�¯�¼ú´E² � ºr´E¾F¾t´ � ½:øUºp¶
ñS±�ºûÀÁ¯ÂíÃ�¯S®°´�µ�²K¶r´ ¸ ±³¾F¿ Å

ì ´a²°ºr´Eµ�®¨Ä´EôI½:¶r´EÂí´EµU²(×½-¾F´EÂí´E¾NÀNºO´�¾�²F¯±³²F´ ¶�ð�Ä´�ñS±�ºrÃ@´ » ± ���Z��� ½:¼S´:À�ñS±�º ¸ ð;½:º�²t¾N½E¼�½:ºï¶ï¶�Ä´ » ´EÃ�±Uº=®
²t¾F¯�º=®�½�µ�®�ü � ºr´E¾F¾t´ Î ½0¾t¾°ºï¶ï¶O¯�µ�î � Ö�½:ý�þ Î ´Eµ�ÀNÖ�¯±�þ�î Í ½�¾F´�® Ì�¸ ½0Âh½�î Æ ÂíÂ¥½�µ�±³´Á¶ � ¯�µ�µ�ºr´E¾�î � ½®tÀE½:¶� ¾x½:¶8½E¼S¯¾°ºr¯³î Ì ¯�Âªºrµ�º8ñS±�´ È ½0±�¼�½0ô�´!´E²�öUºO´�µ�®°±�¾ È ¿S¶r¼�½:ºrµ Å ì ´�²�ºr´Eµ�®�½0±�®t®�º�×½�®°¯�±�Ö�½:ºr²t´E¾	ö�¯µõÀÁ¯±�¾x½0ô�´
×½ � ºr´E¾t¾F´}Ã�¯�±�¾!®t½ » ´E¾Fµ�ºv×´E¾t´ò½0µ�µ�Ä´�´ » ´É²tÖ�×´�®�´}½�±a®°´Áºrµ » ±�ô¾t¯±�Ã�´ Å

Ê ðm´Eµ�®�´EÂ�ö�¶r´ » ±¥Ã�´E¾N®�¯µ�µ�´�¶ÿ½ » Âªºrµ�º8®°²t¾N½�²°º���´E²�²F´�ÀNÖ�µ�º8ñS±�´ » ±õ¶8½�ö@¯�¾N½�²F¯0ºr¾t´}Â Ä´E¾°ºr²F´2±�µ¥ô¾x½0µ » Âí´E¾NÀNº
Ã�¯�±�¾ ¶r´E±³¾Kô´EµU²°ºï¶ï¶r´�®F®�´Sî�¶r´E±³¾!½Eº » ´}´E²	¶r´E±�¾x®�À�¯ÂíÃ	Ä´E²F´�µ�ÀÁ´�® Å

Ó µ Â�´E¾xÀ6º�½0±�®t®�º÷×½�¶�ð�Ä´�ñS±�ºrÃ@´íÃ�Ä´ » ½0ô¯�ô0º8ñS±�´a½:¼S´:À}ñS±�º ¸ ðÇ½Eº�´E± ¶8½cÀNÖ�½�µ�ÀÁ´ » ðm´Eµ�®°´�ºOô�µ�´E¾ » ±�¾x½0µU²òÀÁ´�®
²t¾F¯�º=® » ´E¾tµ�º�×´E¾F´�®2½0µ�µ�Ä´�´�®Áî�´Eµ�ºrµ�À6¶r±�½�µ�²òÂ�¯�µ-À�¯0¶ï¶�×´Eô±�´ » ´�ö³±�¾F´�½�±�î Ï ´Eµ�Ä´SîBñ�±�º�´�®°²�±�µ(´Áø³´EÂ�ÃU¶O´a×½
®�±�ºr¼�¾t´�´Eµ�Â¥½�²°º�×´E¾F´ » ðm´Eµ�®�´Áºrôµ�´EÂí´EµU² Å

Æ µ�ý�µ�î�±�µ-ºrÂíÂ�´Eµ�®°´�Â�´�¾NÀ6º÷×½ Õ ºr¼SºO´�µ Å ì ´¥µ�ðm¯±�ö�¶ïºr´�Ã�½®�µ�¯µ Ã�¶r±�®}¶r´c¾t´�®°²t´ » ´�®�½�Âªºrµ�ÀNÖ�´�®¥ü�¶r´
öUºO´�µ�²�ó¯²	²t¯±�² ¸ ´E±�µ�´2Â¥½�¾°º�Ä´ � ºr´E¾F¾t´Sî Í ½�ö�ºr´Eµ�î ì Ä´E¾ó¯�Â�´Sî Ò ±�ºï¶ï¶8½0±�Âí´Sî � ø³´Á¶�î Í ¾x½0µ�þí´E² ì ¯���¾F´E¿Iî�Ã�½�¾NÀÁ´
ñS±�ðm¯µ�µ�ðÇ½}Ã�½®^®°¯±³¼S´Eµ�²	¶�ðm¯UÀEÀE½®�ºr¯µ » ´�¾F´�Â�´E¾xÀ6ºr´E¾Z¶r´�®^½0Â�º8® » ´É²t¯± ¸ ¯�±�¾N® Å

Ó µ�Ã@´�²°ºr²�À6¶ïºrµ » ðm¯S´Áºï¶�½0±�®t®�º�×½�²t¯±�®�¶r´�®�²FÖ�Ä´:®F½0¾ » ®�´E²�®�²N½0ô�º8½:ºr¾F´�® » ±�¶=½�ö�¯¾N½�²F¯�ºO¾t´Sî�×½ Í ½��KùÁº8½�î � ½0²�º8½0µ�½
´�² Ï ±³ö�ºrµ�½�îU½0±Uø ¸ ´E±�µ³´�®�²FÖ�Ä´E¯¾�º=ÀNºO´�µ�® » ðm´Eµ � ��½ÀÁ´Iî�×½ � ¯¾x½:¶ïºr´Sî � ¯�¾°ºrµ�µ�´Iî Õ Ä´E¾F¯�µ�º8ñ�±�´Iî � ¶8½EºOµh´E²��!½�µ�® �Ë ºOþS¯�¶8½® Å

Æ µ�ý�µ�î�¶r´òÃ�¶r±�® ö�´�½�± » ´�®K¾F´EÂí´E¾xÀ6ºr´EÂ�´�µ�²x®Z´�®�²�×½í½ » ¾t´�®F®�´E¾ ×½ªÂí´�®KÃ�½0¾t´Eµ�²x®	´E² ×½ªÂí´�®^®°¯S´E±�¾x® Ã�¯�±�¾
¶r´E±³¾^®°¯±³²°ºr´EµU²Eî�¶O´�±�¾^ÀÁ¯µUý�½0µ�À�´Sî�¶r´E±�¾^²F´Eµ » ¾F´�®t®°´�´E²Z¶r´E±³¾!½�Â�¯�±�¾ Å





� 	�
 �� � �� � 	�����������

� ��� �"!$#&%('*),+"- �.+"�&/10-2%43"-65879-1:&�<;-2/�'*->="?1-A@CB<��@ED F
��ÅO� � µU²F¾t¯ » ±�ÀÁ²�ºO¯�µ ½�± � ¯ » ×´Á¶r´ È ²N½�µ » ½0¾ » Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å �
��ÅÇ
 Ê ºrÂ�ºr²F´ » ± � ¯ » ×´Á¶r´ È ²x½0µ » ½�¾ » Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å G
��ÅIH Ó µcÂí¯ » ×´Á¶r´ ½0± ��» ´Á¶�×½ » ± � ¯ » ×´�¶O´ È ²x½0µ » ½0¾ » ü�¶8½í®°±�Ã�´E¾x®°¿UÂ Ä´�²F¾°ºr´ ÅòÅÉÅòÅ�Å}Å�Å}Å�Å J

K �L79-1:&�<;->/�'*-2=&?1-M@CBN�O@EDP�Q+&�"/R0->%S3"+T��UWV �>X

UÅO� Ê ð;½0µ�µ³´�½0± ×½�ÀÁ¯�¶ï¶pº8®�ºO¯�µ » ´ÉÃ³¾F¯²t¯µ�® » ± ��ÆZÏ^Ë ü Ê � ��Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å �E�
UÅÇ
 Ð ö ¸ ´�À�²°º���® » ð ���KÊ��ÉÈ Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ��H
UÅÇ
UÅO� Ê ´�®K¾F´�ÀNÖ�´E¾xÀ6Ö³´�® » ±�ö@¯I®°¯�µ » ´N� ºrôôS® Å�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ��H
UÅÇ
UÅÇ
 Ê ´�®K¾F´�ÀNÖ�´E¾xÀ6Ö³´�® » ´ò®�ºrôµ�½�²F±�¾t´�®!®�±�Ã�´E¾N®�¿�Â Ä´E²F¾�º8ñ�±�´:® Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ��Y
UÅÇ
UÅIH Ê ½�Ã�Ö�¿³®�º8ñS±�´ » ´�®^ñ�±�½0¾Fþ³®	´E²	¶r´EÃ�²t¯µ�®	¶r¯±�¾ » ® Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å �0·
UÅÇ
UÅ � Ê ½�Ã�Ö�¿³®�º8ñS±�´ » ´�®KÂ Ä´:®°¯µ�®[Z Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ��J


UÅÇ
UÅI\ Ê ´�®Kö�¯S®°¯�µ�® » ´ ¸ ½�±�ô´ Ä´Á¶r´�ÀÁ²t¾F¯]��½:ºrö�¶r´ ÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä
�
UÅÇ
UÅIY Ê ´�®^½0±�²t¾F´�®	Âí¯ » ×´Á¶r´�®^½0± ��» ´�¶�×½ » ± � ¯ » ×´Á¶r´ È ²x½0µ » ½0¾ »äÅ}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä
�
UÅIH � ¾UÄ´�®°´EµU²N½�²°ºr¯µ » ± ®�¿�®�²�×´EÂí´ » ´ » Ä´�²F´�ÀÁ²�ºr¯µ » ´!¶�ð ´Áø³Ã	Ä´E¾�ºO´�µ�ÀÁ´ ���KÊ��ÉÈ¨ÅÉÅòÅ�Å}Å�Å}Å�Åä
��
UÅ � Ê ´:® » ´�²F´�ÀÁ²t´E±�¾x® » ´�²F¾x½ÀÁ´:®KÀ6Ö�½�¾FôÿÄ´E´�® Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä


UÅ �³ÅO� È ¿³®°²�×´EÂ�´ » ðÇ½EºOÂh½0µU²N½�²°ºr¯µ ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä



UÅ �³ÅÇ
 Ì Ä´E²t´�ÀÁ²t´E±�¾ » ´É¼S´�¾F²F´�ø Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä


UÅ �³ÅIH Ì Ä´E²t´�ÀÁ²t´E±�¾�×½�Â�º=À�¾F¯ÃUº=®�²F´�® ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä
0�
UÅ �³Å � � ¾N½ ¸ ´�À�²F¯ô�¾N½�Ã�Ö�´�×½}¾x½ » º8½�²°ºr¯µ » ´�²F¾x½0µ�®�ºO²�ºr¯µ Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä
^\


UÅI\ Ê ½íÀE½E¶O¯�¾°ºrÂ Ä´E²F¾�ºO´ ÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä
^G

UÅI\UÅO� Ê ´òÀE½:¶r¯�¾°ºrÂa×´�²F¾F´(Ä´Á¶r´�ÀÁ²t¾F¯Âh½0ô�µ	Ä´E²�º=ñS±�´ Å�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Åä
^G
UÅI\UÅÇ
 Ê ´�®^ÀE½:¶r¯�¾°ºrÂa×´�²F¾F´:® Ö�½ » ¾F¯�µ�º8ñ�±³´�® ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_H�
UÅI\UÅIH Ê ´òÀE½:¶r¯�¾°ºrÂa×´�²F¾F´ ½E¼½�µ�² Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_H^\
UÅIY Ê ´ò®�Ã@´:ÀÁ²F¾t¯Âa×´E²F¾t´¥×½�Â�±�¯�µ�® Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_H�·
UÅp· Ê ´ò®�¿�®�²E×´EÂí´ » ´ » Ä´�À6¶r´Eµ�ÀNÖ�´EÂí´EµU²�´E²^½ÀEñS±�º8®�ºr²�ºO¯�µ » ´�® » ¯µ³µ	Ä´E´�® Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ���

` ��-a?1�25*b$/�'*cd0-1e]/]-f;-15*-2?^e]/]b$c��2gh=<;-iej'*),+"-6k�b$+"?]!&bl= F$F
HUÅO� Ê ´ » Ä´�²F´�ÀÁ²t´E±�¾ Å�ÅÉÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ��HUÅO��ÅO� Ê ´�®^½0ö�®�¯¾tö@´�±�¾N® Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å �1\

HUÅO��ÅÇ
 Ê ´�®íÄ´Á¶r´�À�²F¾F¯ » ´�® Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ��·HUÅO��ÅIH Ê ´�®K´�®°Ã�½ÀÁ´E±³¾N® Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_\�HUÅO��Å � Ê ðÇ½�®F®�´EÂ�ö�¶8½0ô�´ Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_\

HUÅO��ÅI\ Ê ð�Ä´�¶O´:ÀÁ²F¾t¯µ�º8ñS±�´C� ¾F¯0º » ´ Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_\

HUÅO��ÅIY Ì º8®°²t¾°ºrö�±�²�ºr¯µ » ´!¶=½�Ö�½�±�²F´ò²F´Eµ�®�ºr¯µ ÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_\0�

�



HUÅÇ
 Ê ð�Ä´Á¶r´�ÀÁ²t¾F¯µUº=ñS±�´òÀNÖ�½0± » ´ Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_\^YHUÅÇ
UÅO� Ê ½íÀE½0¾t²F´ » ð�Ä´�¶O´:ÀÁ²F¾t¯µ�º8ñS±�´C� ¾F¯µU²N½E¶r´ ÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_\�·HUÅÇ
UÅÇ
 Ê ½íÀE½0¾t²F´ » ´òÀE½:¶ïºrö�¾x½0²°ºr¯�µ ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y�HUÅÇ
UÅIH Ê ´òÀ6ÖLó½®F®�º8®<m6¶r´�ÀÁ²t±�¾F´ » ´ò®�¯¾F²�ºr´]n ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y^H
F oL-2/�p8b$/]c��Q=&?1-a3&+Tq�b,3"+,5*- X r$F
�³ÅO� Ì ´�®FÀÁ¾�ºrÃ�²°ºr¯µ » ± � ¯ » ±�¶r´ ��Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y0��³ÅO��ÅO� � ®t®°´EÂ�ö�¶8½�ô´ » ±�Âí¯ » ±�¶r´ ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y0��³ÅO��ÅÇ
 � ¯µU²F¾�ó¯0¶r´ » ±E� ¯0º8®�¯µ�µ�´�Â�´EµU² Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y^\�³ÅO��ÅIH � ´Eµ�±³´ » ± � ¯ » ±�¶r´ � ×½ ¶8½�Ö�½0±�²t´�²F´Eµ�®�ºr¯µ Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y�·

�³ÅO��Å � � ó½0öU¶=½�ô´ » ±�Âí¯ » ±�¶r´ Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_Y^G�³ÅO��ÅI\ � ½0¾t²F´ » ð ´(sõÀE½�À6ºr²�Ä´ » ± � ¯ » ±U¶O´ ��ÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·���³ÅÇ
 Ì ´�®FÀÁ¾�ºrÃ�²°ºr¯µ » ±c²t´�®°²K´�µt��½Eº8®FÀÁ´�½�± ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·S��³ÅÇ
UÅO� � ¾UÄ´ � Ä´�ÀNÖ�½0µU²°ºï¶ï¶r¯µ�µ³´E±�¾ Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·S��³ÅÇ
UÅÇ
 � ¾F¿S¯I®°²x½0² ÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·S��³ÅÇ
UÅIH Ê ºrôµ�´ » ´u��½Eº8®FÀÁ´�½�± Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·�
�³ÅÇ
UÅ � È ¿³®°²�×´EÂ�´ » ´ » Ä´�À6¶r´Eµ�ÀNÖ�´EÂí´EµU²	´E²�Â¥½�¾NñS±�½0ô�´ » ´:®	Ã�½0¾t²°º8ÀÁ±�¶r´�® ÅÉÅòÅ�Å}Å�Å}Å�Å ·E��³ÅÇ
UÅI\ Ê ´�®^À6Ö�½0Â�ö�¾t´�®!×½<��½:º8®FÀ�´�½0±�ø ÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·]\
�³ÅÇ
UÅIY Æ ¶r´�ÀÁ²F¾t¯µ�º8ñS±�´ Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·]Y�³ÅÇ
UÅp· � Ä´E¾°ºr¯ » ´ò´E²K²�¿�Ã�´�® » ´ÉÃ³¾°º8®°´ » ´ » ¯µ�µ�Ä´E´�® Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ·]Y�³ÅÇ
UÅIG Í ¯¾tÂ�´�® » ´�®K®�ºrôµ�½0±�ø Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å ··�³ÅIH � ¾N½Eºr²F´EÂí´EµU² » ±a®�ºrôµ�½E¶ Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_G0��³ÅIHUÅO� Í ºï¶r²F¾x½0ô´�¯�Ã�²°ºrÂh½:¶�ü�Ã�¾�ºrµ�À6ºrÃ�´�²FÖ�Ä´E¯�¾°º8ñS±�´ » ´!¶=½�Â Ä´E²FÖ�¯ » ´ ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_G^\�³ÅIHUÅÇ
 Î ¾F±UºO²K´�² » Ä´E²F´�¾FÂ�ºOµ�½0²°ºr¯�µ » ´!¶=½�Âh½0²F¾�º8ÀÁ´ » ðÇ½�±�²F¯UÀÁ¯�¾F¾UÄ´Á¶8½0²°ºr¯�µ ÅòÅ�Å}Å�Å}Å�Å_G^G
�³ÅIHUÅIH � ½:¶8ÀÁ±U¶ » ´:®KÀÁ¯S´(sõÀ6ºr´Eµ�²x® » ±¥ý�¶r²F¾x½0ô´�¯�Ã�²°ºrÂh½:¶ Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_G^G�³ÅIHUÅ � � ½:¶ïºrö�¾x½0²°ºr¯�µ » ± » Ä´E²t´�ÀÁ²F´�±�¾ ÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_J��³ÅIHUÅI\ Î ½®�´�® » ´ » ¯�µ�µ	Ä´E´�® Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_J
�³Å � � ¾N½Eºr²F´EÂí´EµU² » ´�® » ¯�µ�µ	Ä´E´�® » ´�ö�¾t±�ºr²�´E²^À�½:¶ïºrö�¾N½�²°ºr¯µ Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_J^H
�³Å �³ÅO� � º�Ä´ » ´�®�²N½0±Uø�´�²Kö�¾F±�ºr²hÄ´Á¶r´�À�²F¾F¯�µ�º8ñ�±³´ ÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_J^H�³Å �³ÅÇ
 È ²x½0ö�ºï¶ïºr²�Ä´ » ´!¶8½�À�½:¶ïºrö�¾N½�²°ºr¯µ » ± � ¯ » ±�¶r´ � Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_J�·�³Å �³ÅIH Ì º8½0Ã³Ö�¯µ�ºr´ Å�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å_J^J�³ÅI\ � ¾N½Eºr²F´EÂí´EµU² » ´�® » ¯�µ�µ	Ä´E´�® » ´�Ã�ÖU¿�®�º8ñ�±�´ ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�����³ÅI\UÅO� Ï ´�ÀÁ¯µ�®°²F¾t±�ÀÁ²�ºO¯�µ » ´!¶�ð�Ä´�µ�´E¾Fô�ºr´ Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�����³ÅI\UÅÇ
 Ì Ä´EÃ�´Eµ » ½0µ�À�´ » ± ®�ºrô�µ�½:¶L´Eµ6v Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK���
�³ÅI\UÅIH � ¯¾t¾F´�À�²°ºr¯µ�®KôÿÄ´�¯Â Ä´E²F¾�º=ñS±�´�® ÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��j\�³ÅIY Ó µ�º�� ¯¾FÂ�ºr²UÄ´ò´Eµ6v ÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��jY�³ÅIYUÅO� Õ ±�´�ô0¶r¯ö�½:¶r´ » ´!¶8½ª¾UÄ´EÃ�¯µ�®�´ » ± � ¯ » ±�¶r´ � ´Eµ6v Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��jY
�³ÅIYUÅÇ
 Í ±�ºr²F´�®	¶8½0²UÄ´E¾N½E¶O´:® Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�E
���³ÅIYUÅIH � ¯ » ±�¶8½�²°ºr¯µ�®!´EµAw Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�E
�
�³ÅIYUÅ � Ï Ä´�®°¯�¶O±³²°ºr¯µ ´Eµ Ä´Eµ³´E¾Fô�ºO´ Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�E
���³Åp· Ó µ�º�� ¯¾FÂ�ºr²UÄ´ò´EµAw ÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�E
xG�³Åp·IÅO� Õ ±�´�ô0¶r¯ö�½:¶r´ » ´!¶8½ª¾UÄ´EÃ�¯µ�®�´ » ± � ¯ » ±�¶r´ � ´EµAw Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�E
xG
�³Åp·IÅÇ
 Õ ±�´ » Ä´E²x½:ºï¶ï¶�Ä´�´ » ±�ö�½E¶=½E¿U½�ô´�´EµAw ÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�E
xG�³Åp·IÅIH Ó µ�º�� ¯�¾FÂ�ºO²UÄ´}´EµAw�´E²K¾UÄ´�®°¯�¶r±�²°ºr¯µ ´�µ�Ä´�µ�´E¾Fô�ºr´ Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��H�


�³ÅIG È ¯0¶r±�²°ºr¯�µ�®!Ã@¯�±�¾2½0Â Ä´Á¶ïºO¯�¾F´E¾K¶�ð ±�µUºy� ¯�¾FÂ�ºr²�Ä´ ÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��Hx\






�³ÅIGUÅO� � ¾F¯UÀ�Ä´ » ±�¾F´ » ´�Âí¯µU²N½�ô´ ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��Hx\�³ÅIGUÅÇ
 Ï Ä´ » ±�ÀÁ²�ºr¯µ » ´÷¶8½�¼�½0¾°º8½�²°ºr¯µ » ´!¶�ð ºrµ » ±�À�²N½0µ�ÀÁ´ Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��Hx\�³ÅIGUÅIH Ï Ä´ » ±�ÀÁ²�ºr¯µ » ´÷¶8½ » º8½0Ã�Ö³¯µ�ºr´ » ´�®KÀ�½0¾F²t´�®KÂa×´E¾t´�® Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��HS·�³ÅIJ Ï Ä´�®�¯0¶r±�²°ºr¯�µ ´Eµ�Ä´Eµ�´E¾tô0ºr´ Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��HxG�³ÅIJUÅO� Ì ´�®tÀÁ¾°ºrÃ�²�ºr¯µ » ´�® » ¯µ�µ�Ä´�´�® ÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��HxG�³ÅIJUÅÇ
 Ì ´�®tÀÁ¾°ºrÃ�²�ºr¯µ » ´!¶�ðÇ½�µ�½:¶r¿³®°´ ÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��HxG
�³ÅIJUÅIH � ´�®�±�¾F´ » ±�ö�¾t±�ºr² » ½�µ�®	¶O´:® ²t¯±�¾x® » ´òÀÁ´�¶p¶r±�¶r´�® Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��HxJ�³ÅIJUÅ � Ï Ä´�®°±�¶r²x½0²N® Å�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�Á�I�

�³ÅO�E��Ï Ä´�®�¯0¶r±�²°ºr¯�µ(®°Ã�½�²°º8½:¶r´ Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�Á�RJ�³ÅO����ÅO��Æ ø�²t¾N½�Ã@¯�¶8½0²°ºr¯�µ » ´:® ²t¾N½À�´�®�×½É¶8½�Ã�¯S®�ºr²�ºO¯�µf¶r´òÀE½E¶O¯�¾°ºrÂa×´E²F¾t´ ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�Á�RJ�³ÅO����ÅÇ
 � ¶ïºrôµ�´�Â�´EµU² » ´!¶�ð ´Áø³²F¾x½0Ã�¯0¶8½�²°ºr¯µ » ´�®KÀNÖ�½0Â�ö³¾F´�®�×½Éý�¶8®^½E¼S´�À�¶O´ » Ä´�²F´�ÀÁ²t´E±�¾ ÅK��\���³ÅO����ÅIH Ï Ä´�®°±�¶r²x½0²N® Å�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��\�

�³ÅO��z� ¯�µ�À6¶r±�®�ºO¯�µ-®�±�¾	¶r´�®KÃ@´�¾z� ¯¾tÂ¥½�µ�ÀÁ´�® » ± � ¯ » ±�¶r´ � Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��\xY

{ q�->%�+"/]-T3&-|5*��?1b$/]/";-i5*�2ej'*bl=}3"-~%��,'*=�3"->%��&�2'*/]-2%�����63&�Q=&%�5*-�?1�Q="�>5M%�->c�'�5*->���
e]b$=,'*),+"-A3"�.="%�587�-1:&�<;->/�'*-2=&?1-6@CB<��@ED �Q{.�
\UÅO� � µU²F¾t¯ » ±�ÀÁ²�ºO¯�µ Å�ÅÉÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��\xG\UÅÇ
 � ¾t¯ » ±�ÀÁ²�ºO¯�µ » ´�®	Ã�½Eºr¾F´�® �(�� Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��\xJ\UÅIH Ì Ä´�®�ºrµU²�Ä´Eô�¾N½0²�ºr¯µ » ± ñ�±�½�¾Fþ¥²t¯Ã Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��YU�\UÅ � Æ ø³Ã�¾F´:®F®�ºr¯�µ » ´!¶8½¥ÀÁ¯�¾F¾UÄ´�¶=½�²°ºr¯µ » ´}®�Ã�ºrµ ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��Y��\UÅI\ Æ ��´E² » ´	¶8½�ÀÁ¯¾t¾UÄ´Á¶8½�²°ºr¯µ » ´^®°Ã�ºrµ » ½0µ�®�¶r´�® » º8®°²t¾°ºrö�±�²�ºr¯µ�®K½�µ�ô±�¶8½EºO¾t´�® » ´�®ÿÃ�¾F¯ » ±UºO²x®» ´ » Ä´�®�ºrµU²�Ä´Eô�¾N½0²�ºr¯µ » ±aÀE½�µ�½:¶ » ºï¶r´EÃ�²F¯�µ�º8ñ�±³´�ü � ���� ��������� ������j�,�Q���]� �� � � Å}Å�ÅK��Yx\\UÅIY Æ ��´E²x® » ´�¶8½!ÀÁ¯�¾F¾UÄ´Á¶8½0²°ºr¯�µ » ´�®°Ã�ºrµ » ½�µ�®B¶r´�® » º8®°²t¾°ºrö�±�²�ºr¯µ�®�½0µ�ô�±�¶8½:ºr¾F´�® » ´:®ÑÃ�¾F¯ » ±UºO²x®» ´ » Ä´�®�ºrµU²�Ä´Eô�¾N½0²�ºr¯µ » ±¥¶r´�ÀE½�µ�½:¶L®�´EÂ�ºp¶r´EÃ³²F¯µUº=ñS±�´hü � ���� ���h��� � �����j�Q�8���>� Å}Å�ÅK��YxJ\UÅIYUÅO� È ´Á¶r´�À�²°ºr¯µ » ´�®�Ä´E¼�Ä´Eµ�´EÂí´EµU²N® ÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��YxJ\UÅIYUÅÇ
 Æ ��´E² » ´÷¶8½íÀÁ¯¾t¾UÄ´Á¶8½�²°ºr¯µ » ´ò®�Ã�ºrµ ®F½�µ�®K¾N½ » º=½�²°ºr¯µ(µ�ºÿö�¾t±�ºr² » ´�� ¯�µ »'Å�Å}Å�ÅK��YxJ\UÅIYUÅIH Æ ��´E² » ´É¶8½¥ÀÁ¯�¾F¾UÄ´�¶=½�²°ºr¯µ » ´�®°ÃUºOµ ´�µcºrµ�À6¶r±�½�µ�²�¶r´�®K¾N½ » º8½0²�ºO¯�µ�®É´�²	¶O´òö�¾F±UºO²» ´C� ¯µ » ÅòÅ�Å}Å�Å}Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�0·I�
\UÅp· È ºOô�µ�½0²t±�¾F´ » ð ±³µ�´�µ�¯±�¼S´�¶p¶r´òÃ�Ö�¿³®�º8ñS±�´ Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK�0·�G\UÅIG � ¯�µ�À6¶r±�®�ºO¯�µú´�²	Ã�´E¾N®�Ã�´�ÀÁ²°ºr¼S´ Å�Å}Å�ÅòÅÉÅ�ÅòÅÉÅòÅ�Å}Å�Å}Å�Å}Å�Å�Å}Å�ÅòÅÉÅòÅ�Å}Å�Å}Å�ÅK��G�


H



� � 	¡  �&���� ¢

£ 	   �¥¤ �¦��§�¨  	}¨   ����� �  �C©Q�ª«  ¬������ ®¯
° � £ ° ±

²N³]² ´"µ4¶¸·�¹6º » ¼O¶¸½�¹�µ ¾¿» À ¹EºÂÁÃCÄjÃ Å ¶Æ¾Sµ ºA¾<·Oº
Ê ´�®íÃ�Ö	Ä´Eµ�¯�Âa×´�µ�´�®�¯�ö�®°´E¾t¼�½0ö�¶r´�®(×½f¶�ð�Ä´:À6Ö�´�¶p¶r´ » ´�®�Ã�½�¾F²�º=À�±�¶r´�®�®°¯µU² » Ä´�ÀÁ¾�ºr²N®�Ã�½�¾�¶r´ Â�¯ » ×´Á¶r´

Ä´Á¶r´�ÀÁ²t¾F¯���½Eºrö�¶r´�Ç�È�É�Ç 
1ÊÌË6Í É�Ç �]ÊÌÎ ±�µ�ºïý�ÀE½�²°ºr¯µ » ´�¶�ð ºrµ�²UÄ´E¾N½�ÀÁ²°ºr¯�µ�Ä´�¶O´:ÀÁ²F¾t¯Âh½0ôµ�Ä´E²°º8ñS±�´�´E²���½EºOöU¶O´tÏ ��ÐÑÊ
´�²÷¶8½aÀ6Ö�¾t¯Âí¯ » ¿Uµ�½0Â�º8ñ�±�´hñS±�½0µU²°º8ñS±�´EÇÒÈ�ÉuÇ HiÊÒÊNÅÆÓ ´�®�²!¶�ðmÖ�¿UÃ�´E¾NÀNÖ�½�¾Fô´í´E²�Ã�´E¾FÂí´E² » ð ºOµ�ÀÁ¯¾tÃ@¯�¾F´E¾
¶�ð�Ä´Á¶r´�ÀÁ²F¾t¯Âh½0ô�µ	Ä´E²°º8®�Â�´ ÅUÆ ¶ï¶r´É´:®°² » Ä´Áý�µUºO´2Ã�½0¾2ülÔÖÕT×jØ�Ù ÓOÚ:
 î�¯�×± Ô'´:®°²�¶8½�À6Ö�½�¾Fô�´�´E²�×�ØZ¶�ð º=®�¯S®�Ã�ºrµ ÅÊ ´:® ¼�½:¶r´E±³¾N® » ´!¶=½hÀ6Ö�½�¾Fô�´Sî » ´!¶�ð º8®°¯I®°Ã�ºrµ(´E² » ´!¶�ð ÖU¿�Ã�´E¾xÀ6Ö�½�¾Fô�´}®�¯µU²�¾UÄ´(��Ä´E¾t´Eµ�À�Ä´E´:® » ½�µ�®¹¶r´ò²N½0öU¶O´:½0±��ÅO� Ã�¯±³¾ ¶8½�Ã�¾t´EÂ�º�×´�¾F´!ôÿÄ´Eµ	Ä´E¾x½0²°ºr¯�µ » ´òñ�±�½�¾Fþ³®	´E²	¶r´EÃ�²t¯µ�® Å

È�É�Ç H1Ê^» Ä´�ÀÁ¾�ºr² ¶r´�®�ºrµ�²t´E¾N½�ÀÁ²°ºr¯�µ�®�� ¯¾t²F´�® » ´�®!ñS±�½0¾tþ�®^´E²�ô�¶r±�¯µ�® » ´íÀ�¯±�¶r´E±�¾�î�È�É�Ç 
1ÊÌË » Ä´�ÀÁ¾�ºO²
¶8½ ®°¿UÂ Ä´E²F¾�ºO´ » ´ ¸ ½�±�ô´ ñ�±Uºò½0ô�ºO² ®°±�¾¥¶r´�®�� ´E¾tÂªºr¯µ�®côS½�±�ÀNÖ�´�®¥´E²aÉ�Ç �]Êh» Ä´�ÀÁ¾�ºO²¥¶r´�®�ºrµ�²t´E¾N½�ÀÁ²°ºr¯�µ�®
Ä´Á¶r´�ÀÁ²t¾F¯Âh½0ô�µ	Ä´E²�º=ñS±�´�® ÅZ� ´E²t²F´ » ´:®FÀÁ¾�ºOÃ³²°ºr¯µ » ´�®!Ã�½0¾t²°º8ÀÁ±�¶r´�®}´E² » ´ª¶r´E±³¾N®÷ºrµU²F´E¾x½ÀÁ²�ºr¯µ�®�´�®°²ò½0Ã³Ã@´�¶�Ä´�´� ¯ » ×´Á¶r´ È ²N½�µ » ½�¾ »ÑÅ�Ê ´�®u� ´�¾FÂ�ºO¯�µ�® » ± � ¯ » ×´Á¶r´ È ²N½�µ » ½�¾ » ®�¯µU²�À6¶8½�®F®SÄ´:®�Ç�²N½�ö�¶r´�½0± �Å;
iÊ ´�µ-²F¾t¯0º8®
��½�Âªºï¶ï¶r´�® » ´	¶O´�Ã�²F¯�µ�®�Ç�À6Ö�½�¾FôÿÄ´�®�´E²�µ³´E±�²F¾t´�® Ê ´E²�ñ�±�½�¾Fþ³®ÛÇ�À6Ö�½�¾Fô�´�®�¯Ã�Ã�¯S®SÄ´E´�® Ê îS´E²�´Eµ » ´E±�øíÀ�½0²UÄ´�ô¯¾�ºr´�®» ð º8®°¯I®°Ã�ºrµ üS±�µ » ¯±³ö�¶r´E² » ð º8®°¯S®�Ã�ºrµM��½:ºrö�¶r´C×MÕ ��Ú�
 Ç�ÀNÖ�ºr¾N½E¶pºr²UÄ´ÉôI½0±�ÀNÖ�´ Ê"Ê ´E²�±�µ¥®�ºrµ�ô±�¶r´E² » ð º8®°¯I®°Ã�ºrµ
×4Õ � Ç�ÀNÖ�ºr¾N½E¶ïºO²UÄ´ » ¾F¯�ºr²F´ ÏCÊNÅ

Ô × ×�Ø Ó
�]Ü Ë � ��Ý:
 ��Ý�
 Þ��
ß Ë Þ�� ��Ý:
 Þ��]Ý�
 Þ��
à Ë 
iÝ�H ��Ý:
 ��Ý�
 �]Ý]H
á Ë Þ��]Ý]H ��Ý:
 Þ��]Ý�
 �]Ý]H
ß�â Þ�� � � ÞU

à$â 
iÝ�H � � �>Ý]H
á â Þ��]Ý]H � � ��
1Ý]H

ã�ä¸åÆæ ��ÅO� ü>ç�è^é4ê(ë�ì�íïî(ð.ñ^òQó*ô*î(ðlìÒíöõìø÷�ìÒù(óÑëúèzûjñ^ô*ê(÷9ì�ü2ì[÷�ñ�ýhë(ìúéSô^þìøë(ì¸ÿ�õìøòNõìúëøñ^ó*ô*è^òaü2ì�î(ðQñ^ë���í�ìøó&÷9ìÑýhó è^ò2í��
�



� ¶8½®F®�´EÂí´Eµ�² » ´�® � ´�¾FÂ�ºO¯�µ�®
Í ´E¾FÂ�ºr¯µ�®KôS½�±�ÀNÖ�´�® Í ´�¾FÂ�ºO¯�µ�® » ¾t¯0ºr²N®» ¯�±�ö�¶r´E²L×�Õ �]Ú�
 ®�ºrµ�ô�±�¶r´E²C×�Õ �
¶r´EÃ�²t¯µ�® ñ�±�½�¾Fþ³® ¶r´EÃ�²t¯µ�® ñS±�½0¾tþ�®� �]Ü
ß�� Ë � àá�� � Ë ß â à â î á��â� �
	��� Ë ��� � � Ë � â  â î�� �â� ������ Ë � �

� � � Ë �(â � âLî � �â
ã�ä¸åÆæ ��ÅÇ
 ü��Æ÷�ñ�íøí]ìúéMìøòQó�ü2ì�í&û]ìøë�éSô*è^ò2í"ý ñ^ë�ûjñ^éSô�÷�÷9ì<ìøó¸ù��>ô�ëúñ^÷Iô�ó$õì�� Ç á ��� � ��� � � Ê íjè^òQó¸÷9ì�íÂõìøó ñ^ó í�ýhëøèÛýhë�ì�í
ü2ìN÷�� ô�òQó8ìøëúñ1ù(óÑô*è^òMûjñ^ô*ê(÷�ì�ë�ìø÷Iô.õì�í~þñMÇ á � � � � Ê õìøó ñ^ó íCýhëúèÛýhë(ì�í ü2ìS÷�� ô�ò.ózìøëúñ1ù(ó*ô*è^òtûjñ^ô*ê�÷9ì�ý ñ^ëS÷�ñaé4ñ^ó*ë(ô*ù(ì��� �"!$#&%��
q�b,3�0-i5*-Ö;-i5*->?^e]/]bQp8�2'*k,5*-

Ê ½íÀÁ¯µ�®°²F¾t±�ÀÁ²�ºO¯�µ » ± Ê ½�ô¾x½0µ�ô�ºO´�µ�Ä´Á¶r´�À�²F¾F¯]��½:ºrö�¶r´�ºOµU¼�½0¾�º=½�µ�²÷®°¯±�®�²F¾x½0µ�®Ì� ¯¾FÂh½0²�ºr¯µ » ´ ¸ ½0±�ô�´
À�¯µ » ±UºO²f×½f¶�ð ºrµ�²t¾F¯ » ±�ÀÁ²°ºr¯µ » ´ H ö�¯S®�¯µ�®¥¼S´�ÀÁ²t´E±�¾x®ªÃ�¯±³¾aÈ�ÉuÇ 
iÊ Ë ´E²�±³µ�ö@¯I®°¯�µ#¼S´�À�²F´E±�¾�Ã�¯�±�¾
É�Ç ��ÊÌÎ îE²F¯�±�® » ´	Âh½®t®°´�µ�±U¶p¶r´ ÅSÐ µ » Ä´�ý�µ�ºr´KÀÁ´:®Ñö@¯I®°¯�µ�®�Ã�½�¾ ��'	 Ç�("Õ � � 
 � HiÊ ´E²&Z 	 Å�Ê ´:®�ÀÁ¯�µ�®°²x½0µU²F´�®» ´}À�¯±�Ã�¶8½�ô´}Ã�¯�±�¾uÈ�É�Ç 
1ÊÌË ´E²CÉ�Ç �]ÊÌÎ ®�¯µU²�¾t´�®°Ã�´�À�²°ºr¼S´EÂí´Eµ�²�µ�¯²UÄ´E´�®*),+K´E²-),. ÅÊ ´ Ê ½0ô�¾N½�µ�ô0ºr´Eµ+Ä´Á¶r´�À�²F¾F¯]��½:ºrö�¶r´í®Áð�Ä´�ÀÁ¾�ºO²�ü/ Õ /�0�1�23154 Ù /�6�7�8:9<;=�>�= Ç ��ÅO��Ê
½E¼S´�À /�0�1�23154 Õ@? �� � '	BA � ' 	BA ? �� Z 	CA Z 	BA Ç ��ÅÇ
iÊ
¯�×±

��D	BA Õ E 	 ��DA ?FE A ��D	 ÙG),+CH DJI�K ��I	 ��KA Ç ��ÅIHiÊ
Z 	 � Õ E 	 Z A ?FE A Z 	 Ç ��Å �2Ê

Ê ´ Ê ½�ô¾N½�µ�ô0ºr´Eµd� ´�¾FÂ�ºO¯�µ�º8ñ�±³´SîûºrµU¼½�¾°º8½0µU²�®�¯±�®}²t¾N½0µ�® � ¯¾tÂ¥½�²°ºr¯µ » ´ ¸ ½�±�ô´Iî�¾F´�ñS±�º�×´E¾F´ Ä´EôI½:¶r´EÂí´Eµ�²
ñS±�´K¶r´�®�� ´E¾tÂªºr¯�µ�®	½EºO´�µ�²�±�µ�´^Â¥½�®F®°´2µ�±�¶ï¶r´ Å³Ê ´�®�� ´E¾tÂªºr¯�µ�®ZôI½0±�ÀNÖ�´�®�®°¯µU²	µ³¯²UÄ´:®ML Ë N ÕÖÇPO ËN�Q � � O ËN�Q � ÊÇ5R » Ä´�®�ºrôµ³´É¶8½¿��½0Â�ºï¶ï¶O´ » ±E� ´E¾tÂªºr¯µBî�Ù�¯�±S?'¶O´ò²�¿�Ã�´ » ±E� ´�¾FÂ�ºO¯�µ Ê î�´E²	¶r´�®�� ´�¾FÂ�ºO¯�µ�® » ¾F¯�ºO²x®!®°¯�µ�²
µ³¯²UÄ´:®TL â N ÕUO âN�Q V Ç�W�ÕYX ÊNÅ�� ¯±�¾í±�µ µ�´E±�²t¾°ºrµ�¯ ×½fÂh½®t®°´�µU±�¶ï¶O´ZO â[ Q � Õ ��Å�Æ µz±�²�ºï¶pº8®t½0µU²�®°´�®µ³¯²N½�²°ºr¯µ�®Áî@¶r´ Ê ½0ô�¾N½0µ³ô0ºr´Eµ � ´E¾FÂ�ºr¯µ�º8ñS±�´ò®Áð�Ä´:ÀÁ¾°ºr²�ü/�6�7�8:9 =�>�= Õ]\ N�Q V �L Ë N_^a` 	�b Ë	 L Ë N ÙcO âN�Q Vd^a` 	db â	 O âN�Q V Ç ��ÅI\iÊb 	 ´:®°²	¶8½ » Ä´E¾°ºr¼�Ä´E´òÀÁ¯�¼½�¾°º8½0µU²F´�´E²K¼�½�±�²}üb Ë	 Õ E 	 ? ^ ) + � D
 � D	 ? ^ ) . Ó Ë
 Z 	 Ç ��ÅIYiÊb â	 Õ E 	 ? ^ ) . Ó âV
 Z 	 Ç ��Åp·^Ê

\



¯�×±Z� D ´�®�²K±�µ�Ä´Á¶�Ä´EÂ�´�µ�² » ´!¶8½�Â¥½�²F¾°º8ÀÁ´ » ´ � ½�±�¶ïº Å� ý�µ » ´ » ¯µ³µ�´E¾�±�µ�´ Âh½®t®°´ ½0±�ø%Ã�½�¾F²�º=À�±�¶r´�®Áî	ºï¶�´�®�²cµ�Ä´�ÀÁ´�®t®F½:ºr¾t´ » ´úö³¾°º8®°´E¾¥¶8½ ®°¿UÂ Ä´�²F¾°ºr´
È�É�Ç 
1ÊÌËTÍ É�Ç �]ÊÌÎ Ã�½0¾�¶�ð ºrµ�²t¾F¯ » ±�À�²°ºr¯µ » ðm±�µ » ¯±�ö�¶r´E² » ´�� ºrô�ôS® w�Õ Ç w � � wfe Ê Ï H]Ð ´�µ'½�±�²F¯ �
ºrµU²F´E¾x½ÀÁ²�ºr¯µ�¼�º8½�±�µ¥Ã�¯²t´Eµ�²�ºr´Á¶hg�Õi� +�j w j + Ùlk j w j m Å�Ð µ�®°±³Ã�Ã�¯S®°´�¶�ð°Ä´E²x½0²�� ¯�µ » ½�Â�´EµU²N½E¶ » ±�ö@¯I®°¯�µ�®» ´L� ºrôôS®�²t´Á¶�ñS±�´	¶r´�Ã�¯²t´EµU²°ºr´Á¶�®�¯0ºr²	Â�ºrµ�ºrÂ�±�Â�´E²Lµ�¯µíµ�±U¶ ÅUÐ µhÀNÖ�¯0º8®�ºr² j w j + Õ]?n� + Ú Ç 
 k Ê Õpo + Ú�
 î
¯�×±So ÀE½0¾x½ÀÁ²UÄ´E¾°º8®�´}¶�ð�Ä´�ÀNÖ�´Á¶ï¶r´ » ´�ö³¾°º8®°±�¾t´¥®�Ã�¯µU²N½0µ³µ	Ä´E´ » ´}¶8½�®°¿UÂ Ä´E²F¾�ºO´ Ä´�¶O´:ÀÁ²F¾t¯���½:ºrö�¶r´ ÅLÌ ½0µ�®2¶r´hÀE½®» ð ±�µ�´ ¸ ½0±�ô�´}±�µ�ºr²x½:ºr¾F´Sî�¶r´�ÀNÖ�½0ÂíÃ�® » ´N� ºrô�ôS®K´�®°²Kµ�´�±�²F¾t´É´�²	¶�ðm¯µaÃ@¯I®°´hü$wEÕ ��Údq 
 Ç � � o�ÙFr ÊxÅÊ ´ Ê ½0ô�¾N½�µ�ô0ºr´Eµ » ±aÀ6Ö�½0ÂíÃ » ´<�KºOô�ôS®K´�®°²òü/hs Õ j b 	 w j + ?tg<Ç j w j + Ê Ç ��ÅIGiÊ
¯�×±�¶=½ » Ä´E¾°ºr¼�Ä´E´�ÀÁ¯�¼�½0¾�º8½0µU²F´ b 	 ´:®°²�üb 	 Õ�E 	 ? ^ ) + � D
 ��D	 ? ^ ) . Ó s
 Z 	 Ç ��ÅIJiÊ
½E¼S´�À Ó s Õ � ¶�ð ÖU¿�Ã�´E¾xÀ6Ö�½�¾Fô�´ » ± » ¯±�ö�¶r´E² » ´òÀ6Ö�½�Â�Ã�®K®FÀE½E¶=½Eºr¾F´ ÅÆ µ » Ä´�¼S´Á¶r¯Ã�Ã�½�µ�²^À�´ Ê ½0ô�¾N½0µ³ô0ºr´Eµ�î�¯µ�²F¾t¯±�¼S´^¶=½}Âh½®t®°´ » ±¥ö�¯I®°¯µ » ´N� ºrôôI®	´E² » ´:®	ö@¯I®°¯�µ�®» ´�¶�ð ºrµ�²F´�¾N½À�²°ºr¯µM��½:ºrö�¶r´ �vu ´E²xw Å�Ê ´:®	¾F´Á¶8½0²�ºr¯µ�®K´EµU²F¾F´K¶r´�®	ö�¯S®�¯µ�® » ´K¶�ð ºrµ�²F´E¾x½ÀÁ²�ºr¯µE��½Eºrö�¶r´ Ý Ä´Á¶r´�À �
²t¾F¯�Â¥½�ôµ�Ä´E²�º8ñ�±�´SÇ5y Ê ´E²	¶r´�®^À6Ö�½�Â�Ã�® � D	 ´E²LZ 	 » ´ÉÂh½®t®°´òµ�±�¶ï¶r´�®^®°¯�µ�²�ü

� u	 Õ �q 
 Ç � .	{z ^ � +	 Ê Ç �År�E�iÊ
� Ø	 Õ ÀÁ¯S®�|~}Tw 	 Ù ®�ºOµ |~}{y 	 Ç �År���Ê
Z 	 Õ ?�� ^$� | } w 	 Ù ÀÁ¯S®�| } y 	 Ç �År�E
iÊ

¯�×±a®�ºrµ + |~} Õt) +. Ú Ça) +. Ù�) ++ Ê ´�²KÀÁ¯I®f|~} Õ¯Ç�)_+ Ú ),. Ê ®�ºrµ�|~} Å�Ê ´:®	Â¥½�®F®°´:® » ´�® » º��^Ä´E¾F´EµU²N®	ö�¯I®°¯µ�®�ñS±�º» Ä´�ÀÁ¯±U¶O´�µ�² » ´ / s ®�¯µU²}ü �G�
Õ q 
 � Ç �År��HiÊ� } Õ �

 ),+&o Ç �År�Á�2Ê�S�

Õ �

 o�� ) +. Ù�) ++ Ç �År��\iÊ

Ê ½�Â¥½�®F®�´ » ´�®�� ´�¾FÂ�ºO¯�µ�®^½0Ã�Ã�½�¾N½�óN½:ºrµ�®�º�µ�½0²t±�¾F´Á¶ï¶r´EÂí´EµU² » ½�µ�®	¶O´ Ê ½0ô�¾N½0µ³ô0ºr´Eµ � ´E¾FÂ�ºr¯µ�º8ñS±�´Sî
½�Ã�Ã�´Á¶�Ä´ Ê ½�ô¾N½�µ�ô0ºr´Eµ » ´���±�þ�½��K½�ü/��~����7$�d7 Õ�? \NB� Ü Q 	 Q � Q ��Q �5Q I ) Nq 
 � �L Ë N r�O âN�Q � Ù �O âN�Q � r�L Ë N � ? \NC���~Q K Q � ) Nq 
 � �L Ë N r�O âN�Q � Ù Ö��  � �Ç �År��YiÊ
¯�×±�) N ´:®°²	¶r´òÀÁ¯±�ÃU¶=½�ô´ » ´���±�þ�½��K½}´E²K´:®°²K¾F´�¶pº6Ä´õ×½É¶=½íÂ¥½�®F®°´ » ±M� ´E¾tÂªºr¯�µlR Ã�½0¾�� N Õt) N o Ú�q 
�Å� ½Eº=®}¶r´�®úÄ´E²x½0²N®}Ã³¾F¯Ã³¾F´�® » ´�Âh½®t®°´�® » ´:®�ñ�±�½�¾Fþ³®ªµ³´�®°¯�µ�²�Ã�½�® ¶r´�®�Â ó´EÂ�´:®ÉñS±�´¥¶r´�®úÄ´E²x½0²N®
Ã³¾F¯Ã³¾F´�®C��½:ºrö�¶r´�® Å�Ê ½�Âh½0²t¾°º8ÀÁ´ ����� ÇJg Ê Ã�´E¾tÂ�´�² » ð;½:¼S¯�ºr¾}±�µ�´h¾F´Á¶8½0²�ºr¯µ ´EµU²F¾F´�¶r´�® » ´E±Uø�Ä´E²N½�²N® Å� ¯�ö�½E¿U½®°ÖUº^´E² � ½®�þ½��¹½ú¯µU²�Ã�½0¾x½0Â Ä´E²F¾�º8®�Ä´ À�´E²F²t´cÂh½0²t¾°º8ÀÁ´�´Eµ ��J�·�H ´Eµ ôÿÄ´�µ	Ä´E¾N½E¶ïº=®t½0µU²�¶r´ ÀE½�®�×½
ñS±�½�²F¾F´ ñ�±�½0¾Fþ³® » ¯�µ�µ�Ä´í±�µ�º8ñS±�´EÂí´Eµ�²^Ã�½�¾�¶�ðÇ½0µ³ô0¶r´ » ´ � ½0ö�ºrö�ö�¯ÂÏ 
�Ð ½�±(ÀE½® » ´í®�ºïø(ñS±�½�¾Fþ³® Å�� ´E²t²F´
Âh½0²t¾°º8ÀÁ´�±�µUºO²x½:ºr¾F´õ½zÄ´�²�Ä´�Ã�½�¾÷¶8½�®°±UºO²t´�Ã�½0¾N½�Â Ä´�²F¾°º8®SÄ´E´�Ã�½0¾��ú¯�¶�� ´Eµ�®°²t´Áºrµ~Ï �xÐ�Å�Ê ½¥Ã�½�¾N½�Â Ä´E²t¾°º8®F½�²°ºr¯µ

Y



» ´{�ú¯�¶y� ´�µ�®°²t´Áºrµ-´�®°²2±�µ�´í½0Ã³Ã�¾F¯EøUºOÂh½0²�ºr¯µ¨ñ�±Uº�Ã�´E¾FÂí´E² » ð ´Áø³Ã�¾�ºOÂí´E¾�¶�ðm´Eµ�®°´�Â�ö�¶r´ » ´�®�Ä´Á¶6Ä´EÂí´EµU² » ´
¶8½�Â¥½�²F¾°º8ÀÁ´ ����� ×½�¶�ðÇ½Eº » ´ » ´hñ�±�½�²F¾t´�Ã�½�¾N½�Âa×´E²t¾F´�®�î�´Eµ » Ä´E¼S´Á¶r¯Ã�Ã�½0µU²÷¶r´�® Ä´Á¶�Ä´EÂí´Eµ�²x® » ´�Âh½0²t¾°º8ÀÁ´
Ã�½0¾ » ´�®KÃ�±�º8®t®F½0µ�ÀÁ´�® » ´ k » Ä´Áý�µ�ºr´òÀÁ¯�Â�Âí´!¶O´ò®�ºOµU±�® » ´!¶�ðÇ½0µ³ô0¶r´ » ´ � ½0ö�ºrö�ö�¯aÇJ¡ � � 
�
iÊxÅÊ ½�Â¥½�²F¾�º=À�´ ����� ®Áð;½0Ã�Ã�¶ïº8ñS±�´�®�±�¾ ¶r´�®^ñS±�½0¾tþ�® » ´òÀNÖ�½0¾tô´ �t��Ý]H ü¢£ á �� �� ��¤¥ Õ ¢£ g �B� g ��� g � Ig K � g K � g K�Ig �<� g �3� g � I ¤¥ ¢£ á � � ¤¥ Ç �År�0·^Ê

Ì ½�µ�®�¶r´ Ê ½�ô¾N½�µ�ô0ºr´Eµ » ´{��±�þ�½��K½Uî@¶8½¥Â¥½�²F¾°º8ÀÁ´ ����� ºOµU²F´�¾F¼SºO´�µ�²�½E¼S´�À!¶r´¥ÀÁ¯�±�¾N½�µ�²òÀNÖ�½0¾tôÿÄ´�O Ë�~Q K Q �:` 	 O Ë��Q �$Q I ���	 Ù Ö Å À Å@� ´E²t²F´�Â¥½�²F¾�º=À�´}À�¯µ » ±UºO²ª×½ª±�µ³´ÉÖUº�Ä´�¾N½0¾xÀ6ÖUºO´ » ½0µ�®¹¶8½ » Ä´:®�ºrµ�²UÄ´Eô¾x½0²�ºO¯�µ Ã�½0¾À�¯±�¾x½0µU²�À6Ö�½0¾FôÿÄ´ Å� ¶³´Áø�º8®�²F´^½:ºrµ�®�º » ´�®�²F¾x½0µ�®�ºO²�ºr¯µ�® » ºr²F´�®"��½E¼S¯¾�º=®SÄ´�®OÇ�´EµU²F¾t´KñS±�½0¾tþ » ´KÂ ó´EÂí´���½�Âªºï¶ï¶r´ Ê
´�² » ´�®	²t¾N½�µ�®�ºr²°ºr¯�µ�®!®°±³Ã�Ã�¾°ºrÂ Ä´E´�®�Ç�´Eµ�²t¾F´�®�¶r´�®�ñS±�½�¾Fþ³® » ´�¶8½ªÃ³¾F´EÂ�º�×´E¾F´!´�²	²F¾t¯0º8®�ºv×´EÂí´u��½�Âªºï¶ï¶r´�Ç àT? �
¯�± � ? á2Ê ñS±�º » Ä´EÃ�´Eµ » » ´�®�¼�½:¶r´E±�¾x® » ´Zg�¦¨§ Å�� ½�¾�´Áø�´�Â�Ã�¶r´Sî j g � I j Õ � � JxJ^JxH î j g �3� j Õ � � ���1H ´E²j g �:� j Õ � � ���^\ Ï \�Ð�ÅÑÌ ¯�µ�Àî�¶8½ » Ä´�®�ºOµU²UÄ´�ô¾N½�²°ºr¯µ » ðm±�µ�²t¯Ã�Ã�½0¾�ÀÁ¯�±�¾N½�µ�²2ÀNÖ�½0¾tô�Ä´}ôÿÄ´Eµ�Ä´E¾t´E¾N½�±�µ ñ�±�½�¾Fþ� » ½0µ�®	¶8½ªÂh½ ¸ ¯�¾°ºr²UÄ´ » ´�®^ÀE½�® ÅÌ ´ ÃU¶O±�®ÁîZ¶8½-¼�ºr¯�¶=½�²°ºr¯µ » ´ ��� ®Áð ´�ø�Ã�¾�ºrÂ�´ » ½0µ�®�¶8½-Â¥½�²F¾�º=À�´ ���É� Ã�½�¾¥±�µ�´ Ã³Ö�½®�´-ñS±�º
®�ð ´Áø³Ã�¾�ºOÂí´ » ½�µ�®	¶O´:®�Ä´Á¶�Ä´EÂ�´�µ�²x® » ´�Â¥½�²F¾°º8ÀÁ´ » ´:® » ´�±�ø�Ã�¾t´EÂªºv×´E¾t´�®���½�Âªºï¶ï¶r´�® » ´òñS±�½0¾tþ ÅÆ µ�ý�µBîIºï¶�´ÁøUº8®°²F´ ��H Ù � Ã�½0¾x½0Âa×´E²F¾t´�® » ½0µ�®�¶r´ � ¯ » ×´Á¶r´ È ²x½0µ » ½0¾ » Ä´Á¶r´�ÀÁ²F¾t¯���½EºOöU¶O´NÇ�®�º©� A Õ �1Ê ü),.Eîª),+Eîª�Lî«k�îª) N ´�²	¶O´:®�ñS±�½0²t¾F´�Ã�½�¾N½0Âa×´E²t¾F´�® » ´!¶8½�Â¥½�²F¾°º8ÀÁ´ �����-Å
VN!&/]b$c�b,3�#&=&�Qc�'*),+&-a),+&�Q=$e�'*),+"-

Ê ½!ÀNÖ�¾t¯Âí¯ » ¿�µ�½0Â�º=ñS±�´¹ñ�±�½�µ�²�º8ñ�±�´CÇJ¬ ��ÌuÊ ´:®°²�¶8½�²tÖ	Ä´E¯¾�ºr´ » ´�®LÀ6Ö�½�Â�Ã�® » ´ ¸ ½0±�ô�´^ñ�±Uº » Ä´�ÀÁ¾�ºO²
¶r´�®�ºrµ�²t´E¾N½�ÀÁ²°ºr¯µ�®�� ¯¾F²t´�® » ´�®�ô0¶r±�¯µ�® ´E² » ´:®	ñS±�½0¾tþ�®[Ç�ÀÁ¯�Â�Ã�¯S®t½0µU²F´<È�É�Ç H1Ê�» ± � ¯ » ×´�¶O´ È ²N½�µ » ½0¾ »lÊNÅÌ ½0µ�®�ÀÁ´E²t²F´K²tÖ	Ä´E¯¾�ºr´Sîºp¶�´ÁøUº8®°²t´�±�µíµ�¯�Â�ö�¾F´^ñS±�½0µU²°º8ñS±�´2½0Ã�Ã�´Á¶�Ä´2ÀÁ¯±�¶r´E±³¾KñS±�º�Ã�´E¾FÂí´E² » ´ » Ä´:ÀÁ¾°ºr¾F´K±³µ
ñS±�½�¾Fþ » ½0µ�®�²F¾t¯0º8®}Ä´E²N½�²N® » ´2ÀÁ¯±U¶O´�±�¾OÇ�¾t¯±�ô�´SîSö�¶r´E±�î¼S´�¾F² Êû» º��^Ä´�¾F´EµU²N®�´�²�±�µíô0¶r±�¯µ�® » ½�µ�®�Ö�±�ºr²�Ä´E²x½0²N®» ´KÀÁ¯�±�¶r´E±�¾ » º��^Ä´E¾t´Eµ�²x® ÅSÊ ´:®�Ö�½ » ¾F¯µ�®ÁîSÀÁ¯�Â�ö�ºrµ�½:º8®�¯µ » ´^ñ�±�½0¾Fþ³®Áî » ð;½0µU²°º � ñS±�½�¾Fþ³®�´E² » ´�ô0¶r±�¯�µ�®ÁîU®°¯�µ�²» ´�®K®�ºrµ�ô�±�¶r´E²N® » ´}À�¯±�¶r´E±�¾ ÅÊ ´ Ê ½0ô�¾N½�µ�ô0ºr´EµF¬ ��Ì ®�ð�Ä´�À�¾°ºr²�ü/®f¯±° Õ�? ���² ³ D�´	BA ² ³ Dµ´ 	BA Ù ^ \ª¶ �O ¦¶ ` 	 Ç b 	 Ê ¦·§µO §¶ ?t\±¶]� ¶ �O ¦¶ O ¶ ¦ Ç �År��GiÊ

½E¼S´�À ² ³ D�´	BA ÕiE 	 y DA ?FE A y D	 ÙG) � R D&I�K y I	 y KA Ç �År��JiÊ
´�²

Ç b 	 Ê ¦·§[Õ�¸�¦·§µE 	 ? ^ ) � \ D k D¦ Q §

 y D	 Ç �Å;
�iÊ

¯�×±�O ¦¶ ´�®°²	¶r´�®�Ã�ºrµ�µ�´E±�¾ » ´ Ì ºr¾N½�À}½®t®°¯UÀ6º6Ä´h×½�ÀNÖ�½ñS±�´�ÀNÖ�½0ÂíÃ » ´÷ñ�±�½�¾Fþ » ´�ÀÁ¯�±�¶r´E±�¾ ^ ´�² » ´�®t½E¼S´E±�¾¹Uîª) � ´�®°²K¶8½�ÀÁ¯µ�®�²N½�µ�²t´ » ´íÀÁ¯�±�Ã�¶8½0ô�´º¬ ��Ì î©R DJI�K ®°¯�µ�²�¶r´�®2ÀÁ¯µ�®�²N½�µ�²t´�® » ´í®�²F±�ÀÁ²t±�¾F´ » ´}¶�ðÇ½E¶Oô³×´Eö�¾t´» ´ Ê ºr´4È�É�Ç HiÊ Ï Y]Ð î�´E²ny D	 ®°¯�µ�²	¶r´�®^ÀNÖ�½0ÂíÃ�® » ´���½0µ�ô ��� ºï¶ï¶8®<Ç G ô0¶r±�¯�µ�® ÊxÅ
·



Ê ½òÀÁ¯µ�®�²N½�µ�²t´ » ´2ÀÁ¯±�ÃU¶=½�ô´!´��Ñ´:ÀÁ²°ºr¼S´ » � Õ¼) +� ÚE��½ ´�®°²�±�µ�´[� ¯µ�À�²°ºr¯µ » ´�¶�ð°Ä´�ÀNÖ�´Á¶ï¶r´ » ð°Ä´Eµ�´�¾Fô0ºr´�(½E¼S´�ÀK¶=½�¾F´�¶=½�²°ºr¯µ(®�±�ºr¼�½0µU²F´¥ü� E«» �E�� Õ�?º¾ e
~½ » +� ? ¾ .��½ + » Ø � ? ¾ +Y0�d½ Ø » m � �3��� Ç �Å;
���Ê
¯�×± ¾ e Õ �� ? 
H � N¾ .«Õ \�� ? ��JH � N¾ +«Õ 
^G^\S· ? \�xH^HJ � N Ù H�
^\
�· � +N� N ´�®�²�¶r´!µ³¯Â�ö�¾t´ » ´!ñS±�½�¾Fþ³® » ¯�µ�²�¶8½}Â¥½�®F®�´�´�®�²�ºOµ>��Ä´E¾°ºr´E±�¾t´í×½÷¶�ð�Ä´�À6Ö³´Á¶ï¶O´ » ð�Ä´Eµ�´E¾tô0ºr´x� ÅUÊ ½}®°¯�¶r±�²°ºr¯µ» � » ´}À�´E²F²t´�Ä´�ñS±�½0²�ºO¯�µ ´�®°²�ü» � Ç$� Ê Õ ��½¾ e ¶rµ�ÇP� + Ú~¿ + Ê-À � ? 
 ¾ .¾ +e ¶rµ�Á ¶rµ�Ç$� + Ú~¿ + Ê$Â¶rµ,Ç$� + Ú~¿ + Ê Ù � ¾ +.¾ me ¶rµ + Ç$� + Ú~¿ + Ê Í�Ã � ¶rµnÁ ¶rµ�ÇP� + ÚÄ¿ + Ê$Â ? �
 � +

Ù ¾ + ¾ eG ¾ +. ? \�©Å�Æ
¯�×± ¿ ´�®�²í½0¾tö�ºr²F¾N½Eºr¾F´ Å�Ê ½úÀ�¯µ�®�²N½0µU²F´ » ´aÀÁ¯±³Ã�¶8½0ô´a´(��´�ÀÁ²�ºO¼S´Z» � ²t´Eµ » ¼S´�¾N® � ¶r¯¾x®FñS±�´c¶�ð�Ä´:À6Ö�´�¶p¶r´» ð°Ä´Eµ�´�¾Fô0ºr´ �ú´�®�²!²F¾t´�®Kô¾N½�µ » ´ ÅBÆ ¶ï¶r´}ºï¶ï¶O±�®°²F¾t´ª¶r´�®^Ã�¾F¯�Ã�¾°º�Ä´E²UÄ´�® » ´�®^ñS±�½0¾tþ�®�´�² » ´:®�ô0¶r±�¯�µ�® Å�� ��½:ºrö�¶r´
Ä´Eµ�´E¾tô0ºr´Sî�¶r´�®^ñ�±�½0¾Fþ³®K´E²	¶r´�®	ô0¶r±�¯�µ�®!®°¯�µ�²2ÀÁ¯�µ�ý�µ�Ä´�®�î�ºï¶=®^µ�ð ´ÁøUº8®°²t´Eµ�²¹ñ�±³´ » ½0µ�®K±�µ�Ä´E²N½�² ¶ïº�Ä´ Å� ´E²t²F´òÃ�¾F¯�Ã�¾°º�Ä´E²UÄ´ » ´:®!ñ�±�½0¾Fþ³®�¼�½�ôÿÄ´Eµ	Ä´E¾UÄ´E´Sî�¶O¯�¾N® » ´}¶8½¥Ã�¾F¯ » ±�ÀÁ²°ºr¯�µ » ð ±³µ ñS±�½0¾tþÑîÑ±³µ ¸ ´E² » ´
Ã�½0¾F²�º8ÀÁ±�¶r´�®ZÖ�½ » ¾t¯µ�º8ñS±�´�½0Ã³Ã@´�¶�Ä´�Ö�½ » ¾F¯�µ�º8®F½�²°ºr¯µ Å�È ´E±U¶�¶r´�ñ�±�½0¾Fþ�²t¯Ã » Ä´E¾F¯�ô´ ×½÷¶8½É¾�×´Eô0¶r´<Ç�À6Ö�½�Ã Å1\1Ê ü
¶r´�²t¯Ã ¼�½�®°´ » Ä´�®�ºrµ�²UÄ´Eô¾t´E¾�½E¼�½0µU² » ´í®°´�Ö�½ » ¾t¯µ�º8®°´�¾ Å�� ¶�´�®�² » ¯�µ�À�½:ºrµ�®�º	Ã�¯I®F®�ºrö�¶r´ » ðÇ½E¼S¯0ºr¾�½�ÀEÀ×´�®�×½» ´�®	Ã�¾F¯�Ã�¾°º6Ä´E²UÄ´�®^ÀÁ¯ÂíÂ�´^¶O´ ®°Ã�ºrµa´E²	¶r´�®	Â�´:®°±�¾t´E¾K¼�º8½}¶r´�® Ã³¾F¯ » ±�ºr²x® » ´ » Ä´�®�ºOµU²UÄ´�ô¾N½�²°ºr¯µ Å

²N³BÇ ÈÂ½
É ½(¶ Ã º » À ¹EºÂÁÃCÄ�Ã Å ¶¸¾¿µ ºA¾N· º
Î ºr´Eµhñ�±³´	¶O´ � ¯ » ×´Á¶r´ È ²N½0µ » ½0¾ »¥» Ä´�ÀÁ¾�ºr¼S´	¶O´:®ZÃ�½�¾F²°º8ÀÁ±U¶O´:®ªÄ´Á¶�Ä´EÂí´EµU²N½:ºr¾t´�®�´E²�¶O´�±�¾N®�ºrµ�²t´E¾N½�ÀÁ²°ºr¯�µ�®

À�¯ÂíÂ�´	¶�ð ¯�µ�²�Ã�¾F¯�±�¼�Ä´ ¶r´�®�¯ö�®�´E¾F¼�½0²�ºr¯µ�®�î » ´�®	ñS±�´�®�²°ºr¯µ�®Z¾F´:®°²F´�µ�²�®F½�µ�®Z¾UÄ´EÃ�¯µ�®�´ Å�Æ µ¥Ã�½0¾F²�º8ÀÁ±�¶ïºr´E¾EîSºp¶
µ³´}Ã�´E¾FÂí´E²KÃ�½�® » ðm±�µ�ºïý�´E¾K¶r´�® ºrµ�²t´E¾N½�ÀÁ²°ºr¯�µ�®cÄ´Á¶r´�ÀÁ²t¾F¯]��½:ºrö�¶r´�´�²O� ¯¾F²t´ Å�Ê ´�®!ÀÁ¯�µ�®°²x½0µU²F´�® » ´�À�¯±�Ã�¶8½�ô´
´�µt� ¯�µ�ÀÁ²�ºO¯�µ » ´!¶�ð�Ä´:À6Ö�´�¶p¶r´ » ð�Ä´Eµ�´E¾tô0ºr´�µ�´òÀÁ¯µU¼S´E¾Fô�´EµU²	Ã�½�® ¼S´E¾x®Z±�µ³´ÉÂ ó´EÂí´!¼�½:¶r´E±�¾ ÅÊ ´!Ã³¾F¯öU¶�×´�Â�´ » ´�¶8½�Ö�º�Ä´E¾N½�¾NÀNÖ�ºr´ » ´�®ZÂh½®t®°´�®KÀ�¯µ�®�²°ºr²F±�´�±�µa½�±�²F¾t´}½�¾Fô�±�Â�´�µ�²�� ¯¾F²K´�µ���½E¼S´E±�¾» ð ±�µ�´�´�ø�²t´Eµ�®�ºr¯�µ-½�±úÂí¯ » ×´Á¶r´ ÅÿÊ ´�®�ÀÁ¯�¾F¾F´:ÀÁ²°ºr¯µ�®÷¾x½ » º8½�²°ºr¼S´�®¥×½�¶8½¥Â¥½�®F®�´ » ±(ö�¯S®�¯µ » ´ � ºrôôI®�ºOµ �» ±�º8®°´EµU²�±�µ�´ » ºr¼S´E¾tô´Eµ�ÀÁ´ » ´�¶8½c²tÖ	Ä´E¯�¾°ºr´ Å�� ´EÃ�´Eµ » ½�µ�²ò±�µ�Ä´E²N½E¶O¯�µ�µ�½�ô´�Ã³¾�Ä´�À6º8® » ´�®aÄ´�ñS±�½�²°ºr¯µ�® » ±
ô�¾F¯�±�Ã�´ » ´a¾F´Eµ�¯�¾FÂh½:¶ïº8®F½�²°ºr¯µ%Ã�´E¾FÂí´E² » ´ ÀÁ¯µU²F´EµUºO¾hÀÁ´E²t²F´ » ºO¼S´�¾Fô´�µ�ÀÁ´Sî�Âh½:º8®íÀÁ´Á¶8½fµ³´�Ã�´E±�²íÃ�½®
À�¯µ�®�²°ºr²F±�´�¾�±�µ³´}®t½0²�º=®Ì��½ÀÁ²�ºr¯µ ´EµM��½E¼S´E±�¾ » ± � ¯ » ×´�¶O´ È ²N½�µ » ½�¾ »ÑÅÌ ´íÃ�¶r±�®�î » ´�®!Âí¯ » ×´Á¶r´�®!ºOµ�À6¶r±�½0µU²}¶�ð ´ÁøUº8®°²F´�µ�ÀÁ´ » ð ±�µ³´¥®�¯±�® � ®�²F¾F±�ÀÁ²F±�¾t´ » ´�®!Ã�½�¾F²�º=À�±�¶r´�® » ºr²F´�®
½�± ¸ ¯±³¾ » ðmÖ�±�º÷Ä´�¶�Ä´�Â�´EµU²N½Eºr¾F´�®K¯µ+Ä´E²UÄ´ » Ä´E¼S´Á¶r¯Ã³Ã	Ä´E´�®^ÀÁ¯ÂíÂí´ » ´�® ´�ø�²t´Eµ�®�ºr¯�µ�®!½0± � ¯ » ×´Á¶r´ È ²x½0µ » ½�¾ »ÑÅÌ ðÇ½0±³²F¾F´:®	´Eµ�ÀÁ¯�¾F´�Ã�¾F´�µ�µ�´EµU²	´EµaÀÁ¯�Â�Ã³²F´!¶�ð ´ÁøUº8®°²F´�µ�ÀÁ´ » ð ±³µ�´òñ�±�½�²F¾�º�×´�Â�´���½�Âªºï¶ï¶r´ » ´C� ´E¾FÂ�ºr¯µ�® ÅÊ ´�Âí¯ » ×´Á¶r´òñ�±�ºÿ´:®°²^½0± ¸ ¯±�¾ » ð ÖU±�º�¶r´�Ã�¶r±�® Ã³¾F¯Âí´E²t²F´E±�¾¹ÀÁ¯ÂíÂí´É±³µ�´!Ã�¯S®t®�ºrö�¶r´�´�ø�²t´Eµ�®�ºr¯�µ » ±� ¯ » ×´Á¶r´ È ²x½0µ » ½�¾ » ´�®�²û¶r´�Â�¯ » ×´�¶O´ ÈUÓ Ã�´E¾ È �!Â Ä´E²F¾�º=ñS±�´�ñS±�ºU´�®°²ÿö�¾�º�×´�¼S´EÂ�´�µ�²�Ã�¾UÄ´�®°´�µ�²UÄ´ZÂh½:ºrµU²F´Eµ�½0µU² Å

G



²N³�Ê Ë µ É ¹EºÂÁÃCÄ�Ã ¾S»�Ì�º ÃCÄ Á¾ º » À ¹EºÂÁÃïÄ�Ã Å ¶Æ¾Sµ ºA¾<·Oº Í Ä ¾ ÎÆ»�ÌÏ�Ã ·ÐÎÒÑÓÉ ÔÃ ¶Æ·�½ Ã
Ê ½�®°±³Ã@´�¾N®°¿UÂ Ä´E²F¾�ºO´ Ï ·jÐ ½�Ä´E²UÄ´	ºrµU²F¾t¯ » ±�ºr²F´!Ã�¯�±�¾ » Ä´:ÀÁ¾°ºr¾F´	¶r´�®�Ã�½�¾F²�º=À�±�¶r´�® » ± � ¯ » ×´Á¶r´ È ²N½�µ » ½�¾ »» ½0µ�®�±�µ%®°´�±�¶^ô¾t¯±�Ã�´ » ´ ¸ ½0±�ô�´ Å	Æ ¶ï¶r´ ´�®°²�ö�½®SÄ´(®�±�¾�¶�ð;½:¶rôÿÄ´�ö�¾F´(®�±�Ã�´E¾N®�¿�Â Ä´E²F¾�º8ñ�±�´añS±�º2´�®°²í±�µ�´

´�ø�²t´Eµ�®�ºr¯�µ » ´�¶�ðÇ½E¶rô�×´Eö�¾t´ » ´ � ¯�ºOµ�ÀE½0¾UÄ´Sî�Ã�´E¾tÂ�´E²t²N½�µ�² » ð ºOµU²F¾t¯ » ±�ºr¾F´�µ�½�²F±�¾t´Á¶ï¶r´EÂ�´�µ�²�¶=½}ô�¾N½E¼SºO²UÄ´ » ½0µ�®
¶8½�²FÖ�Ä´�¯¾°ºr´SÇ È�ÓÉÒ2Ï��uÊxÅ� ¯�±�¾òÀÁ´S��½:ºr¾F´SîÑ¶r´íÂ�¯ » ×´�¶O´õ®°±�Ã�´E¾x®°¿UÂ Ä´E¾t²°º8ñS±�´�Ã�¾UÄ´ » ºr²É¶�ð ´ÁøUº8®°²t´Eµ�ÀÁ´ » ´íµ�¯�±�¼S´Á¶ï¶r´�®ÉÃ�½�¾F²�º=À�±�¶r´�®
ñS±�´�¶�ð ¯�µ�½0Ã³Ã@´�¶p¶r´KÃ�½�¾F²t´Eµ�½:ºr¾t´�®�®°±³Ã@´�¾N®°¿UÂ Ä´E²F¾�º=ñS±�´�® » ´�®�� ´E¾tÂªºr¯µ�®û´E² » ´�®ûö�¯I®°¯µ�®�m�®°²x½0µ » ½�¾ » n<Ç�®�¶r´EÃ �
²t¯µ�®�î�®FñS±�½0¾tþ�®�î�ô0¶r±�ºrµ�¯I®Áî	Ã�Ö³¯²°ºrµ�¯I®Áî	ÖUºOô�ôS®�ºOµ³¯S®¥´E²S�	ºrµ�¯S® Ê ½E¼S´�À�±�µ¨®�Ã�ºrµ » º��^Ä´E¾F´�µ�² » ð ±³µ�´ » ´EÂ�º
±³µ�ºr²�Ä´Sî0¶r´�®�½�±�²F¾t´�®�µ�¯�Â�ö�¾F´�®�ñS±�½0µU²°º8ñS±�´�®�Ä´�²N½0µU²�º » ´EµU²°º8ñS±�´�® Å�Ê ´:®�®°±�Ã�´E¾tÃ�½0¾t²F´Eµ�½:ºr¾F´�®�¯µU²}Ä´EôI½:¶r´EÂí´Eµ�²
±³µ�´�Â¥½�®F®°´ Ä´EôI½:¶r´Sî�½E¼½�µ�²	¶8½�ö�¾°º8®�±�¾F´ » ´ò®°¿UÂ Ä´E²t¾°ºr´SîB×½�ÀÁ´�¶p¶r´ » ´�¶O´�±�¾KÃ�½0¾t²F´Eµ�½:ºr¾F´�®^®°²x½0µ » ½0¾ »�Å� ´E²t²F´^²FÖ�Ä´�¯¾°ºr´�Ã�´E¾FÂí´E² » ´!¾UÄ´�®°¯�± » ¾t´�¶r´!Ã�¾F¯�ö�¶�×´EÂí´ » ´ ¶8½}Ö�º�Ä´E¾x½0¾NÀNÖ�ºr´ » ´�®�Â¥½�®F®°´:®Z´Eµ�À�¯µ�®�´E¾ �
¼�½�µ�²�±�µ-µ³¯Â�ö�¾t´ » ´ » ´Eô�¾UÄ´�® » ´�¶pºrö�´E¾t²�Ä´�� ´E¾tÂªºr¯�µ�º8ñ�±�´:®}´E²�ö@¯I®°¯�µ�º8ñ�±�´:®úÄ´EôS½�±�ø�îÿÀÁ¯�µ�²t´Eµ�½�µ�² ½:ºrµ�®�º
¶r´�®òÀÁ¯µU²F¾�ºrö�±�²°ºr¯�µ�®ª¾x½ » º8½�²°ºr¼S´�® Å�Æ ¶ï¶r´�Ã@´�¾FÂí´E² Ä´EôS½E¶O´�Â�´EµU² » ´���½:ºr¾F´aÀÁ¯�µ�¼S´�¾Fô´�¾÷¶r´�®òÀÁ¯µ�®°²N½�µ�²t´�® » ´
À�¯±�Ã�¶8½�ô´�®K¼S´E¾N®	±³µ�´�Â ó´EÂí´!¼�½:¶r´E±³¾�´Eµ�¼U±�´ » ð ±³µ�´�±�µ�ºïý�ÀE½�²°ºr¯µ » ´:®ZºOµU²F´�¾N½À�²°ºr¯µ�® Å� ´EÃ�´Eµ » ½0µU²Eî�¶r´�®�Ã�½�¾F²F´�µ�½:ºr¾F´:®¥®°±�Ã�´E¾x®°¿UÂ Ä´�²F¾°º8ñS±�´�®�µBð ¯µU²íÃ�½®�´�µ�ÀÁ¯¾t´%Ä´E²UÄ´�¯�ö�®°´E¾t¼�Ä´:®Áî�ºOµ » º �
ñS±�½�µ�²Lñ�±³´	¶O´�±�¾N®�Âh½®t®°´�®�®�¯µU²�®°±�Ã�Ä´E¾°ºr´E±�¾t´�®�½�±�ø Ä´Eµ�Ä´E¾Fô�ºO´:®�½0²t²F´ÁºrµU²F´�®�Ã�½�¾�¶r´�®�ÀÁ¯�¶p¶ïº8®�ºr¯�µ�µ�´E±�¾x® ÅÑ� ´E²t²F´» ºy� Ä´E¾t´Eµ�ÀÁ´ » ´�Âh½®t®°´�´�®°²K´�ø�Ã�¶ïº8ñS±	Ä´E´�Ã�½0¾^±�µ�´�ö�¾�º8®°±�¾t´ » ´!¶8½�®�±�Ã�´E¾N®�¿�Â Ä´E²t¾°ºr´ Å

Ê ´�®¥¾t´�À6Ö³´E¾NÀNÖ�´�®}Ã�¯±³¾�Âí´E²F²t¾F´ ´Eµ Ä´E¼Sº » ´Eµ�À�´�¶=½ ®�±�Ã�´E¾N®�¿�Â Ä´E²F¾�ºr´-®�´�¶pºrÂ�ºr²F´EµU² ®�¯±�¼S´EµU²�½�±
Âí¯ » ×´Á¶r´2®°¿UÃ�´E¾N®�¿�Â Ä´E²F¾�º8ñ�±�´^Â�ºOµUºOÂh½:¶¸Ç �úÈ�È���ÊNÅ�� ´�Âí¯ » ×´Á¶r´!´:®°²�±�µ�´^´Áø³²F´Eµ�®�ºr¯µ » ± � ¯ » ×´Á¶r´ È ²x½0µ �» ½0¾ » ö�½®SÄ´E´-®�±�¾c¶r´-Â ó´EÂí´ ô¾t¯±�Ã�´ » ´ ¸ ½0±³ô´ ñS±�´ ¶O´ � ¯ » ×´Á¶r´ È ²x½0µ » ½�¾ »ÑÅ2Ê ´-Â Ä´�ÀE½0µUº=®�Â�´ » ´
�KºOô�ôS®	´�®�²�½®F®�±�¾UÄ´�Ã�½�¾Z¶�ð ºrµU²F¾t¯ » ±�ÀÁ²�ºO¯�µ » ´ » ´E±Uø » ¯±�öU¶O´�²N® » ´��KºOô�ôS®�ÇJÕ . î:Õ + ÊxÅUÊ ½}ö�¾°º8®°±³¾F´!´�®�² » ºr²t´» º=®�¿�Â Ä´E²t¾°º8ñ�±³´�´E²LÃ@´�¾FÂí´E² » ´ » ¯µ³µ�´E¾�±�µ�´^Â¥½�®F®�´!½�±�ø¥Ã�½0¾F²�º8ÀÁ±�¶r´�®ÁîUÀÁ¯�Â�Âí´ » ½�µ�®�¶r´ � ¯ » ×´Á¶r´ È ²x½0µ �» ½0¾ » î´E² » ´KÃ�´E¾tÂ�´�²F²F¾t´K½�±�øh®°±�Ã�´E¾tÃ�½0¾t²F´Eµ�½:ºr¾F´�® » ðÇ½E¼S¯�ºO¾L±�µ�´KÂh½®F®�´ » ºy� Ä´E¾t´EµU²F´ » ´	¶r´E±�¾�Ã�½�¾F²t´Eµ�½:ºr¾t´
®�²N½�µ » ½0¾ »ÑÅ�Ð µ-ÀE½�¾N½�ÀÁ²UÄ´E¾�º8®°´íô�Ä´Eµ�Ä´�¾N½:¶r´EÂí´EµU²�¶8½ » º8®�¿�Â Ä´E²F¾�ºr´�Ã�½�¾!¶=½�¼�½0¾°º8½�ö�¶r´¥²N½�µ ¾ ñ�±�ºZ®Áð ´�ø�Ã�¾�ºrÂ�´À�¯ÂíÂ�´!¶r´}¾x½0Ã�Ã�¯¾t² » ´�®¥Ä´�À6Ö³´Á¶ï¶O´:® » ´òö�¾°º8®�±�¾F´�® » ´�®�¿�Â Ä´E²F¾�ºr´�®Mo,. ´�²xo,+�½�®F®°¯UÀNº�Ä´�´�®!¾F´�®�Ã@´:ÀÁ²°ºr¼S´EÂí´EµU²
×½TÕ�.K´E²�Õ�+}ü �JÖ � ¾ Õio,.×o_+ ÅÊ ½�ö�¾°º8®�±�¾F´ » ´ò®°¿UÂ Ä´E²t¾°ºr´�ôÿÄ´EµB×´E¾F´ \ ö@¯I®°¯�µ�® » ´N� ºrôôI®�Âh½®F®�º���®Éü�Ö�î$�òî � ´�²L� u Å�Ê ½�Â¥½�®F®�´» ´�®�� ´E¾tÂªºr¯�µ�®Z´�®�²ZºrµU²F¾F¯ » ±�ºr²F´òÀÁ¯ÂíÂí´ » ½�µ�®Z¶r´ � ¯ » ×´Á¶r´ È ²N½0µ » ½0¾ » üUÃ�½0¾�¶r´�ÀÁ¯±³Ã�¶8½0ô´ » ´ �Z±³þ½��¹½ Å� ´�Ã�¾t¯UÀÁ´�®t®°±�® » ´�ö�¾°º8®�±�¾F´ » ´í®°¿UÂ Ä´E²t¾°ºr´�ôÿÄ´�µ�×´E¾F´�±³µúô�¾N½0µ » µ�¯Â�ö³¾F´ » ´íÃ�½0¾x½0Âa×´E²F¾t´�®uÇ �E�^\1Ê
À�½0¾N½�ÀÁ²UÄ´�¾°º8®F½�µ�²�¶r´�®^Â¥½�®F®°´:®Áî@¶r´�®!À�¯±�Ã�¶8½�ô´�®!´E²K¶8½õÂh½0µUº�×´�¾F´ » ¯�µ�²�®�ð ¯�Ã�×´E¾F´�¶8½õö³¾°º8®°±�¾t´ » ´�®�¿�Â Ä´E²t¾°ºr´ ÅÌ ½0µ�®Z¶r´ �úÈ�È�� î�¶r´�®ZÃ�½0¾N½�Âa×´�²F¾F´:®	®°¯�µ�²	ý³ø�Ä´�®�Ã�½0¾ » ´�®KÀÁ¾�ºr²E×´E¾t´�®ZÃ�Ö�Ä´Eµ�¯Â Ä´Eµ�¯�¶r¯ô0º8ñS±�´�®�î�ÀÁ¯ÂíÂ�´ » ´�®
À�¯µU²F¾N½Eºrµ�²t´�®K®°±�¾�¶8½ªÂh½®t®°´ » ´�®�®FñS±�½0¾tþ�®�Ç » ´!¶�ðm¯¾ » ¾F´ » ´

�cØ
Ù�Ø
Î ¡ ��� ´ Õ<Ý À + Ê î�®°±³¾	¶=½�Âh½®F®�´ » ´�®

ÖUºOô�ôS®�ºOµ³¯WÇµÚ �SØ~ÙfØ Î�Ê ¯�±�´Eµ�ÀÁ¯¾t´}®�±�¾ » ´:®�ÀE½�¾N½�ÀÁ²UÄ´E¾�º8®°²°º8ñS±�´�® » ´}Â Ä´Á¶8½0µ³ô´Sî�Ã�½0¾^´Áø³´EÂíÃ�¶r´É´�µ�²t¾F´!¶r´
®�²F¯�Ã¥´E²�¶r´�®°ö�¯²t²F¯�Â ÅÑÐ µ�½�¾F¾°ºr¼S´2½:ºrµ�®�ºL½ » ºrÂ�ºOµU±�´E¾�¶r´!µ�¯Â�ö³¾F´ » ´!Ã�½�¾N½0Âa×´E²t¾F´�®�®°±³Ã@´�¾N®°¿UÂ Ä´E²F¾�º=ñS±�´�®
×½ » ´E±�ø(ü�²x½0µ ¾ ´E²���Û Å

J



� � 	¡  �&���� Ü
£ ©.Öª   ¬��Â�Æ� ®¯ ° � £ ° ± 	�¨   �f��� � ¨ £ Ý �

Ç4³]² È�Þ�¾Sµ µ Ã ¾¿» Á¾ ¼ ¹ Ä�Ä ½
Î�½�¹�µ º ÃßÏ ·�¹<¶¸¹�µlÎ�º » àâá�ã"ä Í�ÈFå à
Ê ´ Ê � � Ç Ê ½0¾tô´[�2½ » ¾t¯µ � ¯�¶ï¶pº » ´�¾ Ê Ï G î J�Ð ´:®°²Ñ¶r´�� ±�²t±�¾ÿÀÁ¯�¶p¶ïº8®�ºr¯�µ�µ�´E±�¾ » ´�Ã�¾t¯²t¯µ�® » ± ��Æ�Ï^Ë}Å� ¶�®°´E¾x½�ÀÁ¯µ�®�²F¾t±�ºr² » ½�µ�®�¶r´^²F±�µ�µ³´Á¶ » ± Ê�Æ�� ´E²�®F½!Â�º=®�´�´�µí®°´E¾t¼�º8ÀÁ´K´�®�²�Ã�¾UÄ´E¼U±�´KÃ�¯±³¾Z¶�ðÇ½�µ�µ	Ä´E´ 
���^YUÅ
Ì ´í¶=½ Ã�¾t¯ » ±�ÀÁ²�ºO¯�µ�×½c¶8½ ÀÁ¯�¶p¶ïº8®�ºr¯�µ�îZ¶r´�®}Ã�¾t¯²F¯�µ�®í®°´E¾t¯µU²�®°±�ÀEÀÁ´�®t®�ºr¼S´EÂí´Eµ�²ò½�ÀEÀ@Ä´Á¶�Ä´E¾UÄ´�®ÉÃ�½�¾}¶r´Ê ºrµ�½�ÀTæ ½À�À@Ä´Á¶�Ä´E¾N½�²F´E±³¾÷¶ïºrµ�Ä´E¾x½:ºr¾F´�æ�îÑ¶r´ Î ¯S¯S®�²F´E¾çæ À6ºr¾NÀÁ±U¶=½Eºr¾F´èæ�îÑ¶r´ �	È æ È ¿Uµ�ÀNÖ�¾F¯�²F¾F¯�µ�®¥×½� ¾t¯²F¯�µéæ ´E²�¶r´ È��¹È æ È ±�Ã�´E¾ È ¿Uµ�À6Ö³¾F¯²t¾F¯�µ ×½ � ¾t¯²F¯�µ�® ÅS� ¶8®�½0±�¾t¯µU² » ´�®ÉÄ´Eµ�´�¾Fô0ºr´�®�î�×½�¶8½É®�¯¾t²°ºr´ » ´

ÀNÖ�½�ñ�±�´÷½ÀEÀ�Ä´�¶�Ä´�¾N½0²t´E±�¾�î » ´ \��� ´ Õ î �0Ò ´ Õ î 
xYõÒ ´ Õ ´E² �1\��cÒ ´ Õ�Å�Ê ´ Ê � � Ã@¯�¾F²t´E¾N½}ý�µ�½E¶O´�Â�´EµU²
¶�ð�Ä´Eµ�´E¾tô0ºr´ » ´�®KÃ�¾F¯�²F¯µ�® ¸ ±�®FñS±�ð8×½ ·�� ´ Õ î�½�®F®°±³¾N½0µU²^±�µ�´ Ä´Eµ�´E¾tô0ºr´�½�± ÀÁ´�µ�²t¾F´ » ´�Â¥½�®F®�´ » ´ �Á�h� ´ Õ�ÅÊ ´:®}Ã�¾°ºrµ�À6ºrÃ�½E¶r´�®�À�½0¾N½�ÀÁ²UÄ´�¾°º8®°²�º=ñS±�´�® » ± Ê � � ®�¯µU²�¾�Ä´EÃ�´E¾t²F¯¾�º�Ä´E´�® » ½�µ�®É¶r´c²x½0ö�¶r´�½�± 
UÅO�ÅLÊ ´ Ê � �
� ¯�µ�ÀÁ²�ºO¯�µ�µ�´E¾x½ Ä´EôI½:¶r´EÂí´Eµ�²2ÀÁ¯�Â�Âí´òÀÁ¯0¶ï¶ïº8®�ºr¯µ�µ�´E±³¾ » ð ºO¯�µ�¶r¯±�¾ » îÑ½E¼S´�À�±�µ�´ Ä´Eµ�´�¾Fô0ºr´ » ½�µ�® ¶r´íÀÁ´EµU²F¾t´» ´ÉÂh½®t®°´ » ´ �ÅO�j\�� ´ Õ Ã�¯±�¾ » ±�Ã�¶r¯�Â�ö�î�´E²^ÀÁ´h×½�Ã�½0¾t²°ºr¾ » ´ 
����· î�½0Ã�¾�×´�®	¶=½�Ã�¾t´EÂªºv×´E¾t´ò½0µ�µ�Ä´�´ » ´
Ã³¾°º8®°´ » ´ » ¯�µ�µ	Ä´E´ » ´òÀÁ¯0¶ï¶ïº8®�ºr¯µ(Ã � Ã ×½}ö�½�®F®°´�¶r±�Âªºrµ�¯I®�ºr²UÄ´ ÅÊ ´�® » ´E±�ø4��½:º8®tÀÁ´�½0±Uø » ´!Ã�¾t¯²t¯µ�®K®�´E¾F¯�µ�²^ÀÁ¯�µ�ý�µ�Ä´:® » ½�µ�® » ´E±�øh²F±³ö@´:®	´E²K®�´�ÀÁ¾F¯�º8®°´E¾t¯µU² » ½0µ�®� ´�ø�Ã�Ä´�¾°ºr´Eµ�ÀÁ´:®ªü ���KÊ��ÉÈ î ���úÈ î Ê � � � ´�² �!ÊÑ�N��ÆKÅ�Ê ½cý�ô�±�¾F´ 
UÅO� Ã�¾t´�®°´EµU²F´í¶O´ Ê � � ½E¼S´�À}¶8½
Ã�¯I®�ºr²°ºr¯µ » ´�® � ´�ø�Ã�Ä´�¾°ºr´Eµ�ÀÁ´:® Å

Ê ´S��½:ºr² » ð ±�²�ºp¶ïº8®°´�¾ » ´E±Uø ��½:º8®FÀÁ´:½0±�ø » ´íÃ�¾t¯²F¯�µ�®ÉÃU¶O±³²ó¯² ñ�±³´ » ´:®ï��½Eº8®FÀÁ´�½�±�øZê�? ê Ã�´E¾FÂí´E²» ðÇ½0±³ôÂí´Eµ�²t´E¾�¶8½÷¶r±�Â�ºrµ�¯S®�ºr²�Ä´�Â¥½Eº8®KÀÁ´Á¶8½ » ´EÂh½0µ » ´K¶8½ÉÂ�º8®°´!´Eµìë�±�¼U¾F´ » ´�Âí¯�¿S´Eµ�®�²t´�ÀNÖ�µ�¯0¶r¯�ô0º8ñ�±³´�®
ÃU¶O±�®ÉÀ�¯ÂíÃ�¶ïº=ñS±�Ä´�® Å�È ¯�±�®�¶�ðm´(��´E² » ð ±³µ(À6Ö�½�Â�Ã Âh½0ô�µ	Ä´E²�º=ñS±�´Sî�¶O´:®�Ã�½0¾t²°º8ÀÁ±�¶r´�®�´E²�¶r´�®�½0µU²°ºrÃ�½�¾F²�º=À�±�¶r´�®
¼S¯�µ�²í½E¼S¯�ºO¾h±�µ�´�²t¾N½ ¸ ´:ÀÁ²F¯�ºO¾t´(À6ºr¾NÀÁ±U¶=½Eºr¾F´(½E¼S´�À¥±�µ�´ » ºr¾F´�ÀÁ²�ºr¯µ » ´ ÀÁ¯�±�¾Fö³±�¾F´a¯Ã�Ã�¯S®SÄ´E´ ÅKÌ ½0µ�®�±³µ
À�¯0¶ï¶ïº=®�ºr¯µ�µ�´�±�¾-ên? ê�î�¯�µ¥Ã�´E±�² » ¯�µ�À!½0Ã³Ã�¶ïº=ñS±�´E¾�±�µ�ÀNÖ�½0ÂíÃíÂ¥½�ôµ�Ä´E²�º8ñ�±�´Kº » ´EµU²°º8ñS±�´!Ã�¯±�¾�¶r´�® » ´�±�ø
Ã�½0¾F²�º8ÀÁ±�¶r´�®^À6ºr¾NÀÁ±�¶8½�µ�²x® ´Eµa®�´Eµ�®	ºOµU¼S´E¾x®°´ Å� ¯�±�¾!¶r´ Ê � � î�ºp¶¹½ » ¯�µ�À ��½E¶ï¶O±¨ÀÁ¯�µ�ÀÁ´E¼S¯�ºr¾ » ´�® » ºrÃ�¯0¶r´�®}Âh½0ô�µ	Ä´E²°º8ñS±�´�®�ñS±�º�Ã�´E¾FÂí´E²t²F´EµU² » ´
À�¯±�¾tö@´�¾Z´�µ¥Â ó´�Â�´K²t´EÂ�Ã�®L¶r´�® » ´E±�øS��½Eº8®FÀÁ´�½�±�ø » ´!Ã�¾t¯²F¯�µ�® Å³Ê ´�®	ÀNÖ�½�Â�Ã�® » ¯�ºr¼S´Eµ�²�½E¼S¯0ºr¾�¶=½}Â ó´EÂí´
ºrµU²F´Eµ�®�ºr²UÄ´�Âh½:º8® ±³µ�´ » ºr¾t´�ÀÁ²°ºr¯�µ�¯Ã³Ã@¯I®SÄ´E´ Å� ±³²F¾F´ » Ä´Áý ²F´:À6Ö�µ³¯0¶r¯ô�º=ñS±�´(üÑ¶r´�À6Ö�½0ÂíÃúÂh½0ô�µ	Ä´E²°º8ñS±�´ » ¯�ºr²có´E²t¾F´h®°±�ý�®t½0ÂíÂ�´�µ�² Ä´Á¶r´E¼�Ä´�Ã�¯�±�¾
ôI½0¾ » ´E¾K¶O´:® Ã�¾t¯²t¯µ�®!½�ÀEÀ�Ä´Á¶6Ä´E¾UÄ´�® ¸ ±�®FñS±�ð=×½ · � ´ Õ ®�±�¾ ¶8½�²t¾N½ ¸ ´:ÀÁ²F¯�ºO¾t´�À6ºr¾xÀÁ±�¶8½:ºr¾F´ » ´�® ²t±�ö�´�® Å�� ºOµ�®�ºÿºp¶
½C��½:¶ï¶r±E��½EºO¾t´�½0Ã³Ã@´�¶¹×½÷¶8½}²F´�ÀNÖ�µ�¯�¶r¯ô0ºr´ » ´�®K®�±�Ã�¾x½ � ÀÁ¯µ » ±�ÀÁ²F´�±�¾N® Å�Ê ´�® » ºrÃ�¯0¶r´�®KÂh½0ôµ�Ä´E²°º8ñS±�´�®	®�´E¾F¯�µ�²» ¯µ�À!ºOµ�®°²N½E¶ï¶�Ä´:® » ½�µ�®!±�µ ÀÁ¾t¿S¯S®�²N½0²2¯�×± ºï¶8®÷ö�½:ºrôµ�´�¾F¯µU² » ½0µ�® » ´}¶�ð Ö�Ä´�¶pºr±�Âä¶ïº=ñS±�º » ´SîBÀÁ´�À6ºÿÃ�¯±³¾}ñS±�´
¶r´�®	ö�¯�ö�ºrµ�´�®!®�±�Ã�¾N½ � À�¯µ » ±�ÀÁ²F¾�º=À�´�®�Ã�±�º8®t®°´EµU²KÃ�¾F¯ » ±�ºr¾F´ » ´�®KÀNÖ�½�Â�Ã�® ¸ ±�®FñS±�ð=×½ GUÅIHí� ´�®�¶8½® Å

���



í®î�ï æ 
UÅO� ünð>ðlìNü�� ìøò>í]ìøé4ê(÷9ìNü^ðèñ�ò{�Tñ�óxìÒùu÷9ì�íuî(ðQñ^ó*ë(ìÒíSì&ô�ý¿õìøë�ôÌìøò$ù(ìÒíìõ«ö�÷«ñ�önø�ù ���úøûù�ñ�ò{��ü�ìøóönñ�ý~��þÐ�
Ê ´ Ê � � » º8®°Ã�¯S®�´E¾N½ » ð ±�µ�´	¶r±�Â�ºrµ�¯S®�ºr²�Ä´aÄ´Á¶r´E¼�Ä´E´ Å�Æ ¶ï¶O´2®°´�¾N½ » ´ �E� Ø8Ø ÀÁÂ � + ® � . » ±�¾x½0µU²�¶r´�®�²F¾t¯0º8®

Ã³¾F´EÂ�º�×´E¾F´�®^½0µ³µ	Ä´E´�® » ´u� ¯µ�ÀÁ²°ºr¯µ³µ�´EÂí´Eµ�²2Ã�±�º8®�Ã�½�®F®°´�¾N½(×½ �E� Ø�m À�Â � + ® � . Ç ¶O±³Âªºrµ�¯I®�ºr²UÄ´íµ�¯Â�ºrµ�½:¶r´ ÊxÅÊ ½}¶r±�Â�ºOµ³¯S®�ºr²UÄ´�Â¥½Eø�ºrÂh½:¶r´�ñS±�´�¶�ð ¯�µ�Ã�¯±³¾F¾N½h½0²F²t´Áºrµ » ¾t´}®�´E¾N½ » ´ 
�Å \�Í¹�E� Ø�m ÀÁÂ � + ® � . ÅÊ ½}¶r±�Âªºrµ�¯I®�ºr²UÄ´}ºrµU²UÄ´Eô�¾UÄ´E´ò®�±�¾K±�µ ½�µ�î	Ä´�ñS±�ºr¼�½:¶r´EµU²�×½ ����!¸ ¯�±�¾N® » ´òÀÁ¯0¶ï¶ïº8®�ºr¯µ�®Áîÿ®°´E¾x½ » ´ �E� R �
Ç �E��� R � Ê Ã�¯�±�¾�¶r´�®KÃ	Ä´E¾°ºr¯ » ´:® » ´Éö�½®F®�´MÇ�Ö�½�±�²F´ Ê ¶r±�Â�ºrµ�¯S®�ºO²UÄ´ªºrµ�®�²N½�µ�²x½0µ�µ�Ä´�´Sî�ÀÁ´òñS±�º » ¯µ³µ�´E¾N½h½0±�ø» ºy� Ä´E¾t´EµU²F´�®	´Áø³Ã�Ä´E¾�ºr´Eµ�ÀÁ´�® » ± Ê � � ¶8½�Ã@¯I®F®�ºOöU¶pºr²UÄ´ » ð�Ä´E²F± » ºr´E¾ » ´�®^ÀE½0µ�½0±�ø�¾x½0¾t´�® » ´ÉÃ³Ö�¿³®�º8ñS±�´�® Å� ¯�±�¾í½0²t²F´Áºrµ » ¾F´aÀÁ´�®}Ö�½�±�²F´:® ¶r±�Â�ºrµ�¯S®�ºO²UÄ´�®Áî�¶8½ � ¾UÄ´�ñS±�´Eµ�ÀÁ´ » ´�®�ÀÁ¾t¯0º8®°´EÂí´EµU²N® » ´:®u��½:º8®FÀÁ´:½0±�ø
®�´E¾N½ » ´ �S�í� ��ùSî�À�´�ñ�±Uº�ÀÁ¯�¾F¾t´�®°Ã�¯µ » ×½�±�µcºrµU²F´E¾t¼½E¶ï¶O´ » ´É²t´EÂíÃ�® » ´ 
x\ µ�® ´EµU²F¾t´ » ´E±�ø�Ã�½ñS±�´E²N®» ´�Ã�¾t¯²F¯�µ�® Å^Ó µÂ��½:º8®FÀ�´�½0±�ø+®�´E¾N½ ÀÁ¯ÂíÃ�¯S®SÄ´ » ´ 
^G^Hx\ Ã�½ñS±�´E²x®Áî�À6Ö�½�ÀÁ±�µ%½E¿U½0µU²í±�µ�µ�¯Â�ö³¾F´ » ´
Ã³¾F¯²t¯µ�®¥Ä´EôI½:¶¹×½ �ÅO�$ÍK��� .�. Ç ¶r±�Âªºrµ�¯I®�ºr²UÄ´�µ³¯Â�ºOµ�½:¶r´ ÊNÅ

� ¶ò®�´úÃ�¾t¯ » ±�ºr¾N½�±�µ�´(¼SºOµ³ô²N½Eºrµ�´-ºOµU²F´�¾N½À�²°ºr¯µ�® ×½zÀNÖ�½ñS±�´ ÀÁ¾F¯�º8®°´EÂí´EµU² » ´W��½Eº=®tÀÁ´�½�±�ø�î^®�¯0ºr²
´�µ�¼Sºr¾F¯µ G�Í(���
ÿ Ä´E¼�Ä´Eµ�´�Â�´EµU²N®�Ã�½�¾!®�´�ÀÁ¯�µ » ´�®�Ï J�Ð�ÅÑ� ´:®	µ�¯Â�ö�¾t´E±�®�´�®Zºrµ�²t´E¾N½�ÀÁ²°ºr¯µ�®�®�´�ÀÁ¯�Â�Ã�¯¾t²F´EµU²
À�¯ÂíÂ�´!±³µcö³¾F±�ºr² » ´C� ¯µ » ´E²K´�®°²^½�Ã�Ã�´Á¶�Ä´}´EÂíÃ�ºï¶r´EÂí´Eµ�² ÅÌ ½�µ�®�ÀÁ´�²�´EµU¼SºO¾t¯µ�µ³´EÂ�´�µ�²�×½�� ¯�¾F²ÿ²N½�±�ø » ´�¾N½ » º8½0²°ºr¯�µ�îºp¶.��½0±�²LÀÁ¯µ�®°²F¾t±�ºr¾F´ » ´:® » Ä´E²t´�ÀÁ²F´�±�¾N®�ñS±�º
®�¯0ºr´EµU²�¾UÄ´�®�º8®�²N½0µU²N®^½0±Uø�¾x½ » º8½�²°ºr¯µ�® ÅÿÊ ´É²t´EÂíÃ�®	²F¾�×´�®�À�¯±�¾t²K´Eµ�²t¾F´ » ´E±UøaÀÁ¾F¯�º8®°´EÂí´EµU²N® » ´���½:º8®FÀÁ´:½0±�ø
Ç 
^\ µ�® Ê » ´EÂh½0µ » ´a½0±�ø » Ä´E²t´�ÀÁ²t´E±�¾N® » ðO×´E²t¾F´�ÀE½�Ã�½0öU¶O´ » ´côÿÄ´E¾F´�¾�±�µ���¯�²ªºrÂíÃ�¯¾F²x½0µU² » ´ » ¯�µ�µ	Ä´E´�®
Ç ¶r´�ÀÁ²F±³¾F´¥¯�±�Ä´Á¶r´�ÀÁ²t¾F¯µUº=ñS±�´�¾N½�Ã�º » ´Sî�Â Ä´EÂí¯0ºr¾F´�®}²t´EÂíÃ@¯�¾F´Á¶ï¶r´�® ÊNÅ�Ê ð�Ä´Á¶r´�ÀÁ²t¾F¯µUº=ñS±�´�´E²�¶O´:® » Ä´E²F´:ÀÁ²F´E±³¾N®» ¯0ºr¼S´EµU²¥Ä´EôS½E¶O´�Â�´EµU²�ÀÁ¯�µ�²t¾°ºrö�±�´�¾�×½ª¶ïºrÂ�ºO²t´E¾�¶�ð ºrµ���±�´Eµ�ÀÁ´ » ±�ö�¾t±�ºr² » ð ´�Â�Ã�ºï¶r´EÂí´EµU²CÇ�ÀNÖ�¯0ºïø » ´�®�À�¯µ �
®�²N½�µ�²t´�® » ´�²F´EÂíÃ�® » ´}¶�ð°Ä´Á¶r´�ÀÁ²t¾F¯�µ�º8ñ�±�´Iî@Â�±�¶r²�ºOÃU¶pº8À6ºr²UÄ´ » ´:®!ÀE½0µ�½0±�ø » ´�® » Ä´E²F´:ÀÁ²F´E±³¾N® Ê ´E²K¶r´í®°¿³®°²�×´�Â�´» ´ » Ä´:À6¶r´Eµ�ÀNÖ�´EÂí´Eµ�² » ¯�ºO²òó´�²F¾F´2ÀE½�Ã�½0ö�¶r´ » ´!®SÄ´Á¶r´�ÀÁ²°ºr¯�µ�µ�´E¾�¶O´:®ªÄ´E¼�Ä´Eµ�´EÂí´EµU²N®�¾x½0¾t´�® » ´^Ã�ÖU¿�®�º8ñ�±�´ » ½0µ�®
¶r´�µ�¯�Â�ö�¾F´!ºrÂ�Ã�¯�¾F²N½�µ�² » ð�Ä´E¼�Ä´�µ�´EÂí´Eµ�²x®[mÁÂ�ºOµUºOÂ�±³Â � ö�º8½®Òn Å

Ê ´ Ê � � ½�Ä´�²�Ä´hÀÁ¯µ��À�± ÀÁ¯ÂíÂí´�±�µ³´�Âh½ÀNÖ�ºrµ�´(×½ » Ä´�ÀÁ¯�±�¼S´E¾F²t´ Å�È ½c¶r±�Âªºrµ�¯I®�ºr²UÄ´�´E²!¶�ð�Ä´�µ�´E¾Fô�ºr´

���



� ºO¾xÀÁ¯µ>��Ä´E¾F´Eµ�ÀÁ´ » ´!¶�ð;½ÀEÀ�Ä´Á¶�Ä´E¾N½�²F´E±�¾ 
^Y � Y^Y þ�Â
ÄÆ µ³´E¾Fô�ºO´òÃ�½0¾O��½Eº8®FÀÁ´�½�± ·ò� ´ Õ
Ê ±�Âªºrµ�¯I®�ºr²UÄ´}ºrµ�®�²N½�µ�²x½0µ�µ�Ä´�´�Ç�µ³¯Â ÅyÊ ��� Ø�m ÀÁÂ � + ® � .
Ë ¯Â�ö�¾t´ » ´�Ã�½�ñ�±�´�²N® 
xG^Hx\
Ë ¯Â�ö�¾t´ » ´�Ã�¾t¯²F¯�µ�®KÃ�½0¾^Ã�½ñS±�´E² �E� .�.
Ì º8®°²N½�µ�ÀÁ´ò´Eµ�²t¾F´!Ã�½ñS±�´E²N® 
�� � J^\ � ��� � · � �1G �
Í ¾UÄ´�ñS±�´Eµ�ÀÁ´ » ´�¾UÄ´�¼S¯0¶r±�²°ºr¯�µ �� � 
��1Y þ.��ù
� µ�ô0¶r´ » ´^ÀÁ¾F¯�º8®°´EÂí´EµU² » ´�®���½Eº=®tÀÁ´�½�±�ø 
��� �Ñ¾N½ »
ÄÆ À�½0¾F²�²�¿UÃ@´ » ±%¾N½E¿S¯µ » ´ ¶8½ ùE¯�µ�´» ð ºrµU²F´E¾x½ÀÁ²�ºO¯�µ

��\ ��Â
ÄÆ À�½0¾F²h²°¿UÃ�´ » ´�¶8½ ¶r¯µ³ô±�´E±³¾ » ´f¶8½
ùE¯µ�´ » ð ºrµ�²t´E¾N½�ÀÁ²°ºr¯µ

\ � H ÀÁÂ
� ´EÂíÃ�® » ´	¼Sºr´ » ±���½:º8®FÀ�´�½0±�Ç�Ã�´E¾F²t´K´Eµ��Ý ´ Ê


�
 Ö�´�±�¾F´�®
� ´EÂíÃ�® » ´�¼Sºr´ » ´÷¶8½}¶r±�Âªºrµ�¯I®�ºr²UÄ´ ��� Ö�´�±�¾F´�®
� ´E¾F²t´ » ð�Ä´Eµ�´E¾tô0ºr´�Ã�½0¾^²F¯�±�¾ Y � · þS´ Õ
� ±Uº=®t®F½�µ�ÀÁ´ ²F¯�²N½:¶r´ ¾N½E¿S¯�µ�µ	Ä´E´ Ã�½0¾
��½:º8®FÀÁ´:½0±

H � G þS´ Õ
� Ö�½0ÂíÃ Âh½0ô�µ	Ä´E²°º8ñS±�´ » ºOÃ�¯�¶=½Eºr¾F´
Ç�Âh½:ø Ê

G � HxH Ç&¡ J ? �E�1ÊK� ´�®�¶8½�®
ã�äÆå¸æ 
�År� ü���ë�ô�ò$ù(ô ý ñ^÷9ì�í ùøñ^ëøñ1ù�ó$õìøë�ô9í�ó*ô*î(ðlìÒíSü^ðèñ�ò{�®�

��




» ½0µ�®ª¶r´ ÀÁ´EµU²F¾F´ » ´aÂ¥½�®F®�´ ´Eµ � ¯�µ�²í±�µ%½0Ã³Ã�½0¾t´Áºï¶ò½0±�Ã�¯²t´EµU²°ºr´Á¶aÄ´Á¶r´E¼�Ä´aÃ�¯±�¾�¶8½ » Ä´�ÀÁ¯±³¼S´E¾F²t´ » ±
ö�¯I®°¯µ » ´�� ºrô�ôS®Áî�Ã�½0¾K´Áø³´EÂíÃ�¶r´SîS¯± » ´�¶8½}¾F´:À6Ö�´�¾NÀNÖ�´ » ´!Ã�½0¾t²°º8ÀÁ±�¶r´�®^®°±³Ã@´�¾N®°¿UÂ Ä´E²F¾�º=ñS±�´�® Å�� ½Eº=®Z¶r´�®
À�½0¾N½�ÀÁ²UÄ´�¾°º8®°²�º=ñS±�´�® » ´�®�À�¯0¶ï¶ïº=®�ºr¯µ�®�Ö�½ » ¾F¯�µ�º8ñ�±�´:®�Ç�ö�¾t±�ºr² » ð ´�Â�Ã�ºï¶r´EÂí´EµU² Ê µ³´�� ¯�µ�²ÿÃ�½�® » ± Ê � � ±�µ ½0Ã �
Ã�½0¾F´�ºp¶ » ´KÂí´�®�±�¾F´�®ÿÃ�¾F´�ÀNº=®�´�® ÅUÊ ½�®°²x½0²�º=®�²°º8ñS±�´�Ä´Á¶r´E¼�Ä´E´ » ± Ê � � ��½Eºr²KñS±�´	¶r´!ÀNÖ�½0ÂíÃ�® » ´�®ÿ¾F´�ÀNÖ�´E¾xÀ6Ö�´:®
´�µ}Ã�ÖU¿�®�º8ñ�±�´:® » ´�®�Ã�½0¾F²�º8ÀÁ±�¶r´�®�®°´E¾x½�²F¾�×´�®û¶8½0¾tô´ ÅIÌ ´KÃ�½0¾t²�¶8½!ÀÁ¯�µ�ÀÁ´EÃ�²�ºr¯µ » ´K®�´�® » Ä´E²t´�ÀÁ²t´E±�¾N®«æ » ´�±�ø
´�ø�Ã�Ä´�¾°ºr´Eµ�ÀÁ´:® » ºr²F´�®�ôÿÄ´Eµ	Ä´E¾x½:¶ïº8®°²F´NÇ ���KÊ��ÉÈ ´E² ���úÈQÊ ÀÁ¯�Â�Ã�¶6Ä´E²UÄ´�®�Ã�½�¾ » ´�±�ø�´Áø³Ã�Ä´E¾�ºr´Eµ�ÀÁ´�® » Ä´ » º�Ä´ ×½÷±³µ» ¯Âh½:ºrµ�´h®°Ã�Ä´�ÀNºpý@ñ�±�´ » ´�¶8½cÃ�ÖU¿�®�º8ñ�±�´ » ´�®!Ã�½�¾F²�º=À�±�¶r´�®�ü Ê � � ö(Ã�¯±�¾�¶�Ä´�²F± » ´ » ´�¶8½c¼SºO¯�¶8½0²°ºr¯�µ » ´���%» ½�µ�®�¶O´:®÷Â Ä´�®�¯µ�® Î ´E² �!ÊÑ�N��Æ Ã�¯±³¾÷¶�ð�Ä´E²F± » ´ » ´�®�Ã�¶8½�®°Âh½®}ñS±�½�¾Fþ � ô�¶O±³¯µGæ îÑ¯µ Ã�¯±³¾F¾N½�¿
Ä´E²F± » ºr´E¾�½0±�®F®�º�ö�ºr´Eµ�¶8½�Ã�ÖU¿�®�º=ñS±�´ » ± ö�¯S®°¯�µ�® » ´S�KºOô�ôS®�î » ± ²F¯�Ã�î » ± ö�´E²K¶8½�®°±�Ã�´E¾x®°¿UÂ Ä´E²t¾°ºr´�ñS±�´
¶8½�¼�ºr¯�¶=½�²°ºr¯µ » ´ ��� ¯�±c¶r´}ÃU¶=½�®°Âh½�ñS±�½�¾Fþ � ô�¶O±³¯µ ÅÇ4³BÇ 	�
� Ã ¼�¶¸½��ªÎ ºcÞ���� È�� Å

Ê ´�® » Ä´�²F´�ÀÁ²t´E±�¾x® » ð ���KÊ��ÉÈ ¯�µ�²aÄ´E²UÄ´hÀÁ¯µ��ÀÁ±(½:ý�µ » ´<��½:ºr¾F´S��½À�´¥½�±�ø ÀÁ¯µU²F¾x½:ºrµU²F´�®�ºrÂ�Ã�¯I®�Ä´E´�®
Ã�½0¾�¶r´ Ê � �^Å	� ¶8®õ¯�µ�²¨Ä´EôS½E¶O´�Â�´EµU²¨Ä´E²UÄ´ú¯�Ã�²°ºrÂ�º8®�Ä´�®�½:ý�µ » ´(Ã�´E¾FÂí´E²t²F¾F´ ½0± Ê � �ä» ´ Â�´Eµ³´E¾�±³µ
Ã³¾F¯ô�¾N½�Â�Âí´ » ´�¾F´�ÀNÖ�´E¾xÀ6Ö�´ Ï ��� î ����Ð ¼½�¾°º�Ä´}´�²^½0Â�ö�ºr²°ºr´E±Uø ÅÊ ´�® » º��^Ä´E¾F´�µ�²t´�®-Ä´�²F± » ´:® » ±zö�¯I®°¯µ » ´ � ºrôôS®aÇ�®°´�ÀÁ² Å�
�Å;
�ÅO�]Ê ºrÂíÃ�¯S®°´�µ�² » ´�® » Ä´E²t´�ÀÁ²t´E±�¾N®�×½
Ö�½0±�²t´�®û¾UÄ´�®°¯�¶r±�²°ºr¯µ�®�Ã�¯�±�¾�¶8½ Âí´�®�±�¾F´ » ´�®!Ä´Á¶r´�ÀÁ²t¾F¯�µ�®Áî�Ã�Ö�¯�²F¯µ�´�²�Â�±�¯µ�® Å�Ó µ�´�´Áø�À�´Á¶ï¶O´�µ�²t´ » Ä´E²t´�ÀÁ²°ºr¯�µ» ´�®�¼S´E¾t²F´Áø ®°´:ÀÁ¯µ » ½:ºr¾F´�®�Ã�¯±³¾�¶r´�®�ñS±�½0¾tþ�® � ´E²�¶r´�®h��´�®�²�¾UÄ´:ñ�±�º8®�´ ÅSÌ ´KÃ�¶r±�®�îºp¶�´�®�²�´�®t®°´EµU²°ºr´Á¶ » ðÇ½E¼S¯�ºO¾
±³µ�´Kö�¯µ�µ�´^Âí´�®°±�¾t´ » ´:® ¸ ´E²N®ÿ´E² » ´	¶�ð�Ä´�µ�´E¾Fô�ºr´�²t¾N½0µ�®°¼S´E¾x®°´	Âh½0µ�ñ�±�½�µ�²t´^½:ý�µ » ðm´Áø�ÃU¶O¯�¾F´E¾ÿ¶O´ » ¯�Â¥½EºOµ³´
¶r´�Ã�¶r±�®	¶8½0¾Fô�´�Ã�¯S®F®�ºrö�¶r´ » ´�®	Âh½®F®�´�® » ±�ö@¯I®°¯�µ » ´N� ºrôôS® ÅÊ ´�®�¾F´�ÀNÖ�´E¾xÀ6Ö³´�® » ´¥Ã�½�¾F²°º8ÀÁ±U¶O´:®�®°±�Ã�´E¾x®°¿UÂ Ä´E²t¾°º8ñS±�´�®¿Ç�®°´�À�² Å�
UÅÇ
UÅÇ
iÊ ºrÂ�Ã�¯S®�´EµU²�±�µ » Ä´E²F´:ÀÁ²F´E±³¾
Ö³´E¾FÂ Ä´E²°º8ñS±�´�´E²�±�µ�´�Âí´�®°±�¾t´�Ã�¾UÄ´�À6º8®°´ » ´�¶�ð�Ä´Eµ³´E¾Fô�ºO´�²t¾N½0µ�®°¼S´E¾x®°´�Â¥½�µ�ñS±�½0µU²F´ Å�Ó µaÄ´E²�º8ñ�±�´�²N½0ô�´	´(sõÀE½�ÀÁ´» ´�®Kñ�±�½0¾Fþ³® � ×½�Ö�½0±³²F´!¶r±�Âªºrµ�¯I®�ºr²UÄ´�´:®°²¥Ä´EôI½:¶r´EÂí´Eµ�²^¾F´:ñ�±�º8® Å� ¯�±�¾	¶r´�®�Ä´�²F± » ´:® » ºr²F´�®	Ã�¶r±�®^®°²x½0µ » ½0¾ » î�ÀÁ¯ÂíÂ�´^¶=½}Ã³Ö�¿³®�º8ñS±�´ » ±�²F¯ÃBî�¶r´�®	Âí´�®°±�¾t´�® » ´�À�¯± �
ÃU¶=½�ô´ » ´�®�ö�¯S®°¯�µ�® » ´ ¸ ½0±�ô�´�®ÁîS¶=½�¼SºO¯�¶8½0²°ºr¯�µ » ´ ��� ´E²Z¶8½ » Ä´E²t´E¾FÂ�ºrµ�½0²�ºO¯�µ » ±�²F¾°º8½�µ�ô0¶r´ » ð ±³µ�ºr²N½0¾�ºr²�Ä´����� î�ºï¶Æ��½�±�²�Ã�¯�±�¼S¯0ºr¾ » Ä´E²t´E¾FÂ�ºrµ�´E¾^Ã�¾UÄ´�ÀNº=®�´EÂíÂ�´EµU²	¶r´�®K¼S´E¾F²t´Áøa®°´:ÀÁ¯µ » ½:ºr¾F´�®^´E²�¾t´�ÀÁ¯�µ�®°²t¾F±�ºr¾F´}¶r´�®
Ä´E²N½�²N® ý�µ�½0±�ø ´EµU²°º�×´E¾F´�Â�´EµU²^½E¼S´�À » ´�®�Ã�½0¾F²�º8ÀÁ±�¶r´�®!½E¿U½0µU²^±�µ�´�Ã�´E²°ºr²t´ÉºrÂ�Ã³±�¶8®�ºr¯µ-²t¾N½�µ�®°¼S´E¾x®°´ò´E²�±³µ» Ä´�À6¶r´Eµ�ÀNÖ�´EÂí´EµU²	®�±�¾	¶r´�®	¶O´�Ã�²F¯�µ�® » ´Éö�½®F®�´ÉºrÂíÃ�±�¶8®�ºr¯µ(²F¾x½0µ�®�¼S´E¾N®�´ ÅÊ ½�¾F´�ÀNÖ�´E¾xÀ6Ö³´�® » ´�µ�¯±�¼S´:½0±�øhö�¯S®°¯�µ�® » ´ ¸ ½�±�ô´�¶O¯�±�¾ » ® µ�Ä´:ÀÁ´�®F®�ºr²F´ » ´�®	Âí´�®°±³¾F´�® » ´^¶O´�Ã�²F¯�µ�®
Ã³¾�Ä´�À6º8®�´�®}´E²�±�µ�´¥º » ´EµU²°ºïý�À�½0²°ºr¯�µ » ´�®íÀNÖ�½0¾tô´�®}´(sõÀE½�ÀÁ´¥Ã�¯±�¾ » ´�®É¶r´EÃ³²F¯µ�®�½E¼S´�À » ´�®ÉºrÂ�Ã�±U¶=®�ºr¯µ�®
²t¾N½�µ�®°¼S´E¾x®°´�®�Ä´Á¶r´E¼�Ä´E´�®�Ç » ´÷¶�ðm¯¾ » ¾F´ » ± � ´ Õ<ÊxÅÆ µ�ý�µBîû¶r´�®�®�ºrô�µ�½0²t±�¾F´�® » ´�®}ñS±�½�¾Fþ³®�ÀÁ¯ÂíÃ�¯S®�ºr²t´�®ª¾t´�ñS±�º�×´E¾F´EµU² » ´�® » Ä´�²F´�ÀÁ²t´E±�¾x®}ÀE½�Ã�½0ö�¶r´�® » ´
Âí´�®�±�¾F´E¾ » ´�® ¸ ´E²x®�×½ª²t¾�×´�®	Ö�½0±�²t´ÉºrÂ�Ã³±�¶8®�ºr¯µ ²t¾N½0µ�®°¼S´E¾x®°´ Å

��������� ��� ��!"�$#�%&� !'#�%&� �)(+*�,.-/�'-�01(2�43�576/68�
9 b$%�b$=ö3"- U6'�glgh%4%(e]�Q=&3&�Q/]3

È ±UºO²t´ò½0±�ø�¾UÄ´�ÀÁ´EµU²N®�¾UÄ´�®�±�¶r²N½�²N®KÃ�¾UÄ´�À�Ä´ » ´EµU²�¶�ð;½0¾t¾0ó´E² » ± Ê�Æ�� Çvý�µ 
�����iÊ ÀÁ¯µ�À�´E¾Fµ�½�µ�²	¶8½}Ã�¯S®t®�º �
öUºp¶ïºr²UÄ´ » ´}¶�ð ´�ø�º8®°²t´Eµ�ÀÁ´ » ð ±³µ ö@¯I®°¯�µ » ´4�KºOô�ôS®�½E¼S´�À!±�µ�´�Âh½®t®°´í½0±³²F¯±³¾ » ´ ���� Ò ´ Õ<Ý À + Ï �E
�Ð î�¶r´�®
¾t´�ÀNÖ�´E¾NÀNÖ�´�®ÿ®°±³¾ �Z�KÊ���È ¼S¯�µ�²!ó´E²t¾F´ » ½�µ�®Z±³µ¥Ã�¾F´�Âªºr´E¾�²F´EÂíÃ�®�Ã�½0¾t²°º8ÀÁ±�¶ïº�×´E¾t´EÂ�´�µ�²�� ¯UÀE½:¶ïº8®SÄ´E´ò½�±�²F¯�±�¾» ´íÀÁ´E²F²t´-Ä´Eµ�´E¾tô0ºr´ Åÿ� ÀÁ²t±�´Á¶ï¶r´EÂí´Eµ�²�î�¶r´�®�¶ïºrÂªºr²t´�®÷ºrµ2�:Ä´E¾�ºr´E±�¾F´:®}®°±³¾÷¶8½�Â¥½�®F®°´ » ± � ºrôôI®ÉÃ�½�¾ÉÂí´�®�±�¾F´» ºO¾t´�ÀÁ²t´í½0± Ê�Æ�� ®°¯�µ�² » ´ ���E�UÅIYfÒ ´ ÕNÝ À + î �����ÅIH�Ò ´ Õ<Ý À + �E�xJ�Åp·�Ò ´ Õ<Ý À + ´E² ����·SÅ;��Ò ´ Õ<Ý À + ¾F´ �
®�Ã�´�ÀÁ²°ºr¼S´EÂí´EµU²	Ã�¯±³¾ �!Ê�Æ�� ��Ï ��
�Ð î Ì2ÆZÊ�� � � Ï �jH�Ð î Ð2���!Ê Ï �Á�xÐ ´E² Ê,H Ï ��\^Ð�Å

�jH



� ¶L´Áø�º8®�²F´íÃ�¾°ºrµ�À6ºrÃ�½E¶r´EÂ�´�µ�²òñS±�½0²t¾F´íÀE½�µ�½0±�ø » ´�¾F´�ÀNÖ�´E¾xÀ6Ö�´ » ðm±�µ ö�¯S®�¯µ » ´ � ºrôôI® » ´<��½:ºrö�¶r´
Âh½®t®°´LÇ�Ú 
���ÉÒ ´ ÕNÝ À + Ê üdr � `�` Ç�Ã�¾F¯ » ±�ÀÁ²°ºr¯µ » ºr¾F´:ÀÁ²F´�¯±í½�®F®�¯UÀ6º�Ä´^½:¼S´:À�±³µ � î�w-¯�±}±�µ�´�Ã�½:ºr¾t´� �� Ê î�r � � � � Ç � r(î�wnr ´E² � �� r Ê î�r � w�w ³;: ´ � � � ´E² r � ��� ³<: ´ � �j�1�j� Å�Ê ´h®°Ã�´�ÀÁ²t¾F´» ´ÉÂh½®t®°´ò´�®°²2ÀÁ¯ÂíÃ�¶�Ä´E²UÄ´ÉÃ�½0¾ » ´�±�øa½0±³²F¾F´:®�ÀE½�µ�½0±Uø-ü©r � w�w � � ��j� �� ´�²nr � ��� � �j�^�]�¸ ±�®FñS±�ð=×½ �ò� ´ Õ<Ý À + ÅÑÊ ½}ý�ô�±�¾F´ 
�ÅÇ
 Âí¯µU²F¾F´!¶r´}Ã�¯�²F´EµU²°ºr´Á¶ » ´ » Ä´�ÀÁ¯�±�¼S´E¾t²F´ » ±aö�¯S®°¯�µ » ´N� ºrôôI®!®°±�¾���KÊ��ÉÈ Ã�¯±�¾�²F¾t¯0º8®�½0µ�®^×½�ö�½®F®�´ ¶r±�Â�ºrµ�¯S®�ºr²�Ä´^´E²�±�µí½�µ ×½�Ö�½0±�²t´	¶O±³Âªºrµ�¯I®�ºr²UÄ´ ÅUÊ ½�¶ïºrôµ�´^´Eµ�Ã�¯0ºrµU²°ºï¶ï¶�Ä´
¾t´EÃ�¾UÄ´�®°´EµU²F´2±�µ�´ò®�ºrôµUºpý@ÀE½0²�ºO¯�µ-®�²N½�²°º8®°²�º=ñS±�´ » ´ \ W Å

1

10

10 2
=

10
2

10
3
>

 mH
?  (GeV)

 S
ig

na
l s

ig
ni

fi
ca

nc
e

 H  →  γ γ @
 ttH (H  →  bb)
 H   →  ZZ(*)   →  4 l

 H   →  ZZ   →  llννA
 H   →  WW   →  lνA jjB H   →  WW(*)   →  lνA lC νA

Total significance
D

 5 σE
  ∫
F
 L dt = 30 fb-1

 (no K-factors)

ATLAS
G

1

10

10 2
=

10
2

10
3
>

 mH
?  (GeV)

 S
ig

na
l s

ig
ni

fi
ca

nc
e

 H  →  γ γ @   +   WH, ttH (H  →  γ γ @ )
H

 ttH (H  →  bb)
 H   →  ZZ(*)   →  4 l

 H   →  ZZ   →  llννA
 H   →  WW   →  lνA jjB H   →  WW(*)   →  lνA lC νA

Total significance
D

 5 σE
 ∫
F
 L dt = 100 fb-1

 (no K-factors)

ATLAS
G

í®î�ï æ$I�JKI�L � è^ó8ìøòQó*ôÌìø÷�ü2ì4üLõìÛùøè^ðªó^ìúë(ó8ì4ü^ð¦êøè�íjè^ò ü2ì�òïô�ÿ�ÿ�íNMa�Wè�ü�þìú÷9ì�ø óÌñ^ò$ü1ñ^ëúü�O�ý$è^ð>ë<ó*ëøè^ô9í ñ^ò2íPþñ
êøñ�íøí]ìï÷Ið>éSô�ò$è�í�ô�ó$õìPM�ÿ1ñ^ð.ù��$ìQOAìøó�ð2ò¦ñ^ò þñé�.ñ^ð>ó8ì�÷Ið2éSô�ò è�í�ô�ó$õìPM8ü^ëøè^ô�ó8ìQO,�
RTS"U$S�VXW Y Z�Z [�\^]`_bac_�dfeg\heji\lk�m<agngi\�oqpr_lnsm<tuave�wyxctzkstqa{e�\h|�m<oqozk+\`aye�\�w�}y~'�"tun�tqack+\�ksnw"a�~'p�tg]�\lk�k7wck�pr_bp�\��zw�m&~c\�p��h\�nhe�\Nxc_�d�_��z\�phw'a�m<agn�\�p��q_�d�d<\ye�\��^_qk�ks\�_�d�d�_bagnNe�\y���u�{��\`� Ý ] +�_v���u�)�&\�� Ý ] + J���\�]�_ba�_�d�a/i\�]�\lk�k�m<n�\yw'a�]�_�d<tqpsm<� �\`n�p�\4i\�d<\l]�n�p�tq�^_loua/i\�n7m���w'\y~c\�ps��tqp��P_bagn�Lfw'a'\\�}c]�\�d�d<\�agn�\�pgi\lkstld;w"nsm<tua�\`a i\�a'\`p�obm<\�\�n_ba'oqw�d�_�m<p�\¡\�ksnhp�\l�zw�m�ks\y_�¢ca�e�£¤tqxcks\`p��z\�p�d�_�ezm¥k7n�p7m;x"w'nsm<tuaeg\^�^_qk�k7\¦egw¡xctzkstqa)e�\N|�m<oqozk�e'_lack§d<\^x"p�w�m<nPe�\¨��tua�e `�` i\�d<\���i\¦© ¹cª¹¬« `�`� )_))« `�` \�n�d<\x"p�\��Pk�k7n�pr_l��d<w'a'o§e�\&��w�_bp�® ¹�)h« ¹ ` « ¹ `�`$¯ Ju[°_2¢couw"p�\&I�JK±2~'pgi\lk7\�agn�\8d�_2�^_qk�ks\fm<a��q_lpsm�_bagn�\ � ²r²p�\l]�tqacksn�p�w�m<n�\�~ctuw"p�w'aNxctzkstqa�e�\T|�m<oqozk2e�\h�`Iu�^��\`�.³l] + ~ctqw'p�w"a'\2d;w"�´m<a'tµk�m<ngi\.m<agn�i\�oqp�i\�\Te�\h���q�R·¶�¸ . J�¹ a�~c\�w'nº_b�h�{i\�d�m<tup�\�p�d�_hk�m<oua�m�¢·]`_bnsm<tqa{ksn»_bnsm�k7nsm���w"\�\�a)i\�n�wcezm¥_la�n&d¥_�~'p�tge�wc]�n7m;tqa¡egw¦xctzk7tuaeg\�|�m<ouoµk�_uk�k7tg]�m�i\�_��z\l]�w'a)¼  w tqw�w"a'\^~c_�m;p�\�½ ª½  ��¾\��h\Pk�m&]�\lk+~'p�tge�wc]�n7m<tuackhkstqa�n�~'p�\lk��zw'\]rm;a���wc_la�n�\2��tbm�k�~gd;w�k¿�À_�m;xgd;\�k2��w"\Ád�_�~'p�tgegwc]�nsm<tqaye�m<p�\l]�n�\PÂ���ÃlÄ�J
RTS"U$S�V�W Y Å'ÆÅ [�\lk2p�\l]r�'\�p»]��'\�kfe�£¤w'aNxctzkstqa{e�\h|�m<oqozk�ks\he�i\�k�m<a�ngi\�oup»_bagn2\�a�~c_�m<p�\ ¶ ª ¶ kstqa�n\�Ç�\�]�n�w/i\`\lk8\�a�w'n7m�d�m�k�_la�n§e�\lk&]�_ba�_bw�}�t �w�d<\�xctzkstqa¡\lk7n�~'p�tge�w�m<nT_��z\l]+w'a¡¼ °È tqw�w'a'\�~c_�m;p�\�½ ª½]`_bp+d�_¦~'p�tge�wc]�n7m<tuave�m<p�\l]�n�\ ¹d¹�« É « ¶ ª ¶ \lk7n�e�m�Ê]�m�d;\`�¨\�agn�ezm¥k7nsm<a'oqwc_bx�d<\�e�w¡x'p�w�m<nhe�\¨��tua�e¬ �/Ë.J�[�\�e�tq�^_�m;a"\�e�£7i\`n�wce�\e�\^]�\�]�_ba�_�d&k7\¨d�m<�´m<n�\N_lw�}¡�P_uk�ks\lk/Ì�wck��zw°£ �_Í��Iq�Í�&\��.³l]`Î.]�_lp+d�_k7\l]�n7m;tqa�\�Ê�]`_u]�\�e�i\l]�p�tq¾Ï n+©���wc_laceÑÐ�ÒÓ]�p�tq¾Ï n ¯ ~gd;w�k��zm<n�\T��w"\Ád�_�~'p�tgegwc]�nsm<tqaye�\�x'p�w�m<nºe�\2��tuace·J

��Ô



10000

12500

15000

17500

20000

105 120 135

mÕ γγÖ  (GeV)
E

ve
nt

s 
/ 2

 G
eV

0

500

1000

1500

105 120 135

mÕ γγÖ  (GeV)

S
ig

na
l-b

ac
kg

ro
un

d,
 e

ve
nt

s 
/ 2

 G
eV

í®î�ï¿×�I�JK±�L øcØ�ÙuÚcÛuÜ·ÉÝ«ßÞcÞ�Ûuà�à7árÚcâuã¨ä�åuã�æ ÐÑÒÁç+èlé'ê�ë á±ð)árà$ä�åuã�æ2ãgÚ�áTÜìãgí�Ø¥Úcåbî�Ø¥àcïáTØ¥Ú'àcïá7Ùuæ�ïá�á§â�áèzêzêhð ¶ ¸�ñlòjó ÙzÛuã"ô�õcá�ö�Ü;á�î�Ø�ÙuÚ�ÛuÜ�á�î�àjä·æ�ïá�îlárÚ"àcïáPÛu÷uá�ô^Ü;áø�æ�ãgØ¥àºâ�á�ù`åuÚ�â¬Ø¥æ�æ�ïá�âuã'ô�à�Ø�ø�Ü;áNárà¡úÛ�âuæ»åuØ¥àsáÛ�ä·æ°úá�î2î`åuãzî�à�ærÛzô�à�Ø�åuÚ�â�áTô�áTø�æ�ãgØ¥à8â�á�ù`åuÚ�â ò
û$tqw'p&]�\lkhi\`n�wce�\�k  m�d�\lksnfa/i\l]�\lk�k�_�m<p�\.e·£ì_��ztbm<pfw'a�\�}�]�\�d�d<\�agn¨i\�n7m¥�zw'\�n»_boq\�e�\lk ¶ \�nfw'a'\�xctua'a"\p�\l]�tqacksn�p�wc]�n7m<tua�e�\lk2~c_�m<p�\lk.e�\ºÌ�\�n»k ¶ J ü�m<ack�m  m�d/\lk7n+~ctµk�k�m<x�d<\Ne�\Peji\l]�tqw'�gpsm<p2d;\hxctzk7tuave�\h|�m<ouoµk_��z\l]2~�d<wckºe�\h�uý¡eg\�k�m<oqa�m�¢·]�_bn7m<tuavksn»_bnsm�k7nsm���w"\^k7w'p2n�tqw'nfd�£þm<a�n�\�p��q_�d�d<\�©�~'p7m;a�]�m<~c_�d<\��h\�agn2oupq¾_u]�\h_lw]`_bac_�d ½ ª½ É J

RTS"U$S�VXW Y ÿhÿ���Y ��� ��\h]�_bac_�d/\lksnTe�i\lezm�i\ �_¨d�_p�\l]r�'\�pr]r�'\§e�wÍxctµkstua e�\^|fm;oqozkTe'_backw"a¦m;agn�\`p��q_�d�d<\^eg\.�P_uk�k7\he�\���Iq�¦��\`�.³l] Î �_^e�\�w�}N��tbm�k�d�_¨�^_qk�k7\he�w È J°[°_^k7\l]�n7m;tqaÍ\�Ê�]�_q]�\.\�ksn~gd;w�k¦i\�d;\`��i\�\h�zw'\�~ctuw"p+d<\h]�_ba�_�d É « ÞcÞ \�n�_lw'ou�h\�agn�\&Ì�wck���w°£ �_^Ð Ò�� ���u�¦�&\��.³�] Î Â����lÄ�J°��\]`_bac_�d ~ \`p��h\�n&e�£ì_��ztlm;pfw"a'\�k�m;oqac_bn�w'p�\�~"p�tu~"p�\Te�w¦xctµkstuayeg\.|fm;oqozk2_��z\l]&w'a)i\�nr_ln�¢ca�_�d �_¨�zwc_bn�p�\d<\�~"n�tua�kf]��c_lp�o i\lk�©
	�	�	�	  	�	���¦tuw���������kstqa�n&]�tuack�m¥e�i\�pgi\lk ¯ J"Ë2_back&]�\�]`_bac_�d  d<\2x"p�w�m<n&e�\2��tua�e\�ksn_�m�k�i\��h\�agnfp�i\le�wgm;n§Â����bÄ°�h\�ac_la�n �_´w"a'\Teji\l]�tqw'�z\�p�n�\�e�w�|�m<ouozkº_��z\�]�w'a'\Tk�m<oqa�m�¢·]�_bn7m<tua{k7nr_bn7m�ksnsm��zw'\k7w'~/i\�p7m<\�w'p�\ �_¨�qý¡e�\P��Iu����\`�.³l]�Î �_¦���u�Ñ�&\��.³�]�Î Ì�wck��zw°£ �_����gJì�Ñ©�IuIgJìÃ ¯ ~ tqw'p2Ð�Ò � ���u����\`�.³l]�Î~ctqw'p�n�p�tlm¥k2©�w"a ¯ _lack �_.xc_uk�ks\¨©À�c_bw"n�\ ¯ d<w'��m<a'tzk�m;ngi\zJ
RTS"U$S�V W Y ����� ��� Y ������� ��\�]�_lac_�d¿~c\�p��h\�n�eg\�]�tu�h~�d�i\�n�\�p+d<\Nks~c\l]�n�p�\�eg\^�^_qk�k7\a"tunr_l�¨�h\�agnf_lw'n�tqw'p&e�\�Ð�Ò � ���l�^��\`�.³l]�Î8t �w�d¥_hk�m<oqa�m�¢·]�_bn7m<tuayksn»_bn7m¥k7nsm��zw'\�e�wN]�_lac_�d ~"p�i\l]ci\�e�\�agn\�ksn��´m<a�m<�P_�d<\¦©�¢co'J I�JKI ¯ e�w'\ �_w"a'\^k7\l]�n7m;tqa¡\�Ê]�_u]�\��´m<a�m<�P_�d<\zJj��\P]�_lac_�d/~c\�p��h\�nTe�\P]�tuw"��p7m;pw"a m<agn�\�p��q_�d�d<\ye�\��^_qk�ks\�e�\y���q���&\��.³l]`Î �_¡���u���&\��.³�]�Îh_��z\�]¨w'a'\�k�m<oua�m�¢·]`_bnsm<tqa�k7nr_bn7m�ksnsm��zw'\k7w'~/i\�p7m<\�w'p�\ �_¦�uý�\`n8Ì�w�k��zw°£ �_y����JK±Í©r�`I�J�� ¯ ý�~ctuw"ph±u�Í©r�`�u� ¯ ð ¶ ¸gñ e'_ba�k+d;\]�_ukTe�£¤w'a�x tµkstqa)e�\|fm;oqozk&_��z\l]�w'a'\��P_uk�ks\�eg\¨���l�^�&\��.³l]`Î�J
RTS"U$S�V W Y ÿhÿ Y ��� ��\]�_bac_�df\lk7n+d<\�~�d<wck+m<a�ngi\�p�\�k�k�_la�nhe"_back+dÀ£ m<agn�\�p��q_�d�d<\¦eg\^�^_qk�k7\_�d�d¥_la�n e�\2���u�+�&\��.³�]�Î �_��l�q�+�&\��.³l]`Î$~'w�m�k��zw°£þm�d"~c\�p��h\�n _�m¥kzi\��h\�a�n�e�£K_bn�n�\�m<ace�p�\8w'a'\¿k�m<ouagm�¢ ]�_bn7m;tqak7nr_lnsm�ksn7m¥�zw'\he�\§eji\l]�tqw'�z\�p�n�\Te�\��µJ �qý ©»���uý ¯ ~ tqw'p�±q�Ñ©r�`�u� ¯ ð ¶ ¸gñ  _��z\l]2w'aN~ctun�\`a�n7m;\�d��P_�}gm<��w'�eg\.Iq�uý¡©�Ô!�lý ¯ ~ tqw'p&ÐÑÒ � ±uÃq��&\��T³l]�ÎTÂ����bÄ�J
"$#&%'#cU)(�*�+-,/.&.�%0(�*21¡S�%'%'*43*zV5*7683*!* û tuw'pN]�\�]�_uk:9 ÐÑÒ ; �l�q� �&\��.³l] Î 9 m�d���_~"psm<ac]�m<~c_�d;\`�¨\�agnfd;\�kf]�_bac_lw�}�ksw�m<�q_bagnrk�L

�`�



< É « È2È « =>=�?�? \`n É « ¼4¼ « =�?A@�@ ��w�m ~ \`p��h\�n�n�\�a�n&eg\he�m�ksnsm<a'oqw'\�p�d;\hk�m<ouac_�dfegwx'p�w�m<n&e�\���tuace�_��z\l]�~gd;w�k2e�\T�uýye�\Tk�m<ouagm�¢ ]�_bn7m;tqa¡k7nr_lnsm�ksn7m¥�zw'\NÂ Iu�bÄÀJ
< É « ÈºÈ « =>=B@�@ �zw�mfa°£ \lksn�~�_uk�w'av]�_bac_�d�]�tu�h~�d�i\��¨\`a�n»_�m<p�\�_lw)]�_lac_�d É « È2È «

=>=�?�? ©Ànr_bwg}Ne�\2~'p�tge�wc]�n7m<tua¦\`a��zm<p�tuaNk�m�}P��tbm�k�~gd;w�k¿�À_�m;xgd;\ ¯ �P_�m�kf�zw�m°~c\�p��¨\�n¿e�\T]�tuag¢cp��h\�pd�£ tuxck7\�p��q_lnsm<tuaye�£ w'aNk�m<oua�_�dÀJ
ü�m<ack�m  dÀ£¤\�}"~8i\�p7m;\`ac]�\füDCf[°üFET_lwh[°|+�y\lksn ks\�ack�m<x�d<\ �_�dÀ£¤\�}gm�ksn�\�ac]�\¿e�w�xctzkstqa�e�\¿|�m<ouozk�k7nr_baHGe"_bpreT_��z\l]jw'a"\8�c_lw'n�\¿k�m<oua�m�¢·]`_bnsm<tqa�ksn»_bnsm�k7nsm���w"\�~ctuw"p�w'a'\/�^_qk�ks\&]�tu�h~'psm�ks\/\�agn�p�\º���q�+�&\��.³l]`Î$\�n�IC \��T³l]�Î�JzË�\f~�d<wck  üDCf[°üFE�~c\�w"n.i\�oz_�d<\��¨\`a�n��h\lk7w'p�\�p��zw'\�d���w"\lk$~c_lpr_b� �\�n�p�\lk�e�w�xctzk7tua�|fm;oqozkfLk�_^�^_qk�ks\P_��z\l].w'a'\h~'pgi\l]�m�k�m<tua e�\^�gJ;��J�ksw'p�w'a�m<a�n�\�p��q_�d�d<\��q�¬�&\��.³�]�Î$K�Ð�ÒLK Ôµ�u����\`�.³l]�ÎÂ I���Ä  k�_¦d�_bp�ou\�w'pNM�Ò _��z\l]^w'a'\�~'pgi\l]�m�k�m<tqa�e�\NÃ�Jß~ctqw'p�±u�q���&\��.³�]�ÎOKÝÐ�Ò)KP�l�u�{��\`�.³l]�ÎÂ IuIlÄ�©À~ctuw'phe�\�k+�P_uk�k7\lkÁm<a���i\`psm<\�w'p�\lk  d¥_¦pgi\lkstld<w'nsm<tuaÓe�\lk�e�i\�n�\l]�n�\�w'prk�_l~'~ctup�n�\�w'a'\�]�tqa�n�psm<x'w'n7m<tuaa"tua�a8i\�old�m<oq\l_bx�d<\ �_.d�_§d�_bp�ou\�w"p2e�w�~�m�]�e�wNk�m<oqac_�d ¯r kstuaNnr_lw�}Ne�\�~'p�tge�wc]�n7m;tqa�_��z\l]�w"a'\�~'pgi\l]rm¥k�m<tuaeg\�����J Â Iu±lÄ8\�n.d<\lk�]�tqw'~�d�_boq\lk�\�n�pr_l~'~ctup�n»k¨eg\Ñx"pr_ba�]��'\`�¨\�agn+d<\lk.~gd;w�k§m<�h~ tqp�n»_bagnrkh_��z\�]¨w'a'\~"p�i\l]�m�k�m;tqave�\^Iq�7J Â¤IlÔuÄ  dÀ£¤\`acks\���xgd;\Pe�\�]�\lk2~c_bp»_b� �\�n�p�\lk¦i\�nr_la�nT�¨\lk7w'pgi\�kÁ~ctqw'p�w'a'\¨d<w'��m<a'tzk�m<n�i\m<agngi\�oqpgi\�\Te�\T±q�u�hð ¶ ¸gñ J��\�~c\�a�e'_bagn  m�d \�}gm�ksn�\Tw'a'\2m<ac]�\�p�nsm<n�w�e�\T]�tuac]�\�p�ac_la�nfdÀ£¤\lk7nsm<�P_bnsm<tqa�e�wNx'p�w�m<nºe�\2��tuaceRQ��/Ë_lwN[°|+�&J'[�\lk�i\�n�w�e�\lkf�zw�m ks\�p�tuagnf\�Ç·\l]�n�w/i\�\lk�_bwSC°\��q_bn�p�tuaNe�w'p»_bagn8d<\UTfw'a:VBV�a'tuwck8~c\�p��¨\`n�n�p�tuackeg\+��m<\�w�}N]�tu�h~'p�\�a�e�p�\2\`nf\lksn7m;�h\�p&]�\�x'p�w�m<n2eg\Á��tqace�J

"$#&%'#cUW(�*R+�,/.X.�%ZY\[�[]Y
[°_^p�\�]��'\`pr]r�'\Te�£¤w'aNxctzkstqa{e�\h|�m<oqozk�e'_ba�kºd<\hk7\l]�n�\`w'p_^`E�E!^ \lksn�_qk�k7\'a^]�tu�h~�d<\�}'\§]�_bp&m�d\�}�m�ksn�\�w'a¡d¥_lp�oq\�ks~c\l]�n�p�\e�\Nk�m<ouac_lw�})~ctµk�k�m<x�d<\lk�JfË2_lack¨]�\^�¨tge �\�d<\  m�d&\�}�m�k7n�\Ne�\�w�} x tµkstqack^e�\|fm;oqozkf]r�c_bp�o i\lk8\`n8n�p�tbm�kfa'\�w'n�p�\lkf©7]���k7\l]�n�Jc�qJì± ¯ J ¹ a^~c\�w'nf\�}"~'psm<�h\�pjd<\lk8�P_uk�ks\lk8\`njd<\lkf]�tqw'~�d�_boq\lkeg\lkfe�m�Ç&i\�p�\�agnrkfxctzk7tuack �_+dÀ£K_�m�e�\�eg\.eg\�w�}�~c_lpr_l� �\�n�p�\lk2L'n»_bacb{\�n/Ð-d�J
Eum�d;\�kÁ~�_bp�n7m�]�w�d<\lk.k7w'~c\�prk7���{i\�n�psm���w"\lk2kstqa�n�n�p�tu~y�P_uk�k�m<�z\lk�_�d<tup»k+d;\�kÁxctµkstua�k.e�\h|�m<oqozk.egw

^`EHE!^ßk7\�e�i\�k�m<a�n �\�oup�\�agnf\�a¦~c_lp�n7m¥]�w�d<\lk2e�we^¦tge �\�d<\�Ezn»_bace"_bpreÍ©gf « Þ Þ  f « ¶ ª ¶  É « È2È «Ô =  É:hji « k�k  É:h>i « ���  É:h>i « ½ ª½  iß« È f  É « fXf ¯ J8Ë2_lack´d<\�]`_uk^]�tqa�n�pr_�m;p�\ ]q£¤\lk7n
G �_�GÀe�m<p�\hk�m�d<\lk�~�_bp�n7m�]�w�d<\lk.k7w'~c\�prk7���{i\�n�psm���w"\lk�kstuagn�k7w�Ê�k�_b�h�¨\`a�n�d�i\�o �\�p�\�k  _�d;tqprk2d;\�kÁ�htge�\lkeg\.e�i\lk�m<agn�i\�oqpr_bn7m<tuayksn»_bace"_bpre"k�k7tuagn2k7w'~'~'p7m;�{i\lk�J[�\lk^i\�n�wce�\lk2�zw�m�tuagn�i\`n�i\.�h\�a/i\`\lk�k7w'p�d<\.~ctqn�\�agnsm<\�d/eg\�e�i\l]�tuw'�z\�p�n�\Te�\lkº|�m<ouozkl^`E�E!^ Â¤Iq�bÄ]�tuac]�\`p�a'\�agn�~"psm<ac]�m<~c_�d;\`�¨\�agn$d<\lk eji\lk�m;agngi\`oupr_lnsm<tua�kjk7nr_lace'_bp»e'k�Jµ[°_¿¢coqw'p�\¿I�J Ô��htuagn�p�\ d�_2k7\�ack�m;xgm�d�m<ngi\e·£ìüDCf[°üFE �_.d�_¨e�i\�]�tuw'�z\`p�n�\Áe�\lk8xctzk7tuack2eg\.|fm;oqozk�^`EHE!^ ~ctqw'p2±q�¨ð ¶ ¸�ñ \�n&±q�u�^ð ¶ ¸�ñ J
mongmongm p$qsrutHq�v�wxqst�v�wxqsrzy�q�r�{}|o~x���&�xt�qsrzrX�x�Uqst�r���� �q��Ht�{}���xqsr¹ w'n�p�\^d<\lk¨p�\�]��'\`pr]r�'\lk.]�tuac]�\`p�ac_la�n�d<\¦xctzk7tua e�\N|�m<ouozk  �zw°£ m�dÁkstbm<n�k7nr_lace'_bp»e�tuw�k7w'~c\�p
Gk7���{i\�n�psm���w"\  d;\/[°|+�N~c\�p��h\�n�n�pr_ �_jdÀ£ \�}'~/i\�psm<\�ac]�\�üDCf[°üFEºe�\�n�\�ksn�\`p�d¥_fk7w'~c\�prk7���{i\�n�psm<\�9 e�m�Ç&i\`p�\�agnrk�htge �\�d<\lk�~ctuw'p�p�tqa�n^��¾\�n�p�\Ñn�\lksngi\  ]�tq�¨�h\^d;\e^`E�E!^ ©}^Ñm<a�m<�P_�d8Ezw'~c\�p�Eµ���h�¨\`n�psm��zw'\S^¦tge�\�d ¯r
E7�+�lT�ü�©BEzw'~c\�p���p»_���m<n7� ¯ Â IuÃlÄ  �l^`E!�¡©��º_lw'ou\�^¦\le�m�_ln�\leUE!�FE����8p�\l_l®�m<a'o ¯ Â¤I��lÄutuw2d<\lk°�¨tge �\�d<\lkeg\¦x'p7m¥k7w'p�\�e�\¦d�_�ToG�~c_lpsm<ngi\ÓÂ¤IA�bÄ�9 \�a)p�\�]��'\`pr]r�c_bagn^e·£ì_bw"n�p�\�k¨~c_bp�nsm�]�w�d<\lk�k7w'~c\�prk7���{i\�n�p7m���w'\�k ]�tu�h�¨\�d;\�k+obd<w�m<a'tµk.\�n�k���wc_lp�®"k���w�mjkstuagn�~'p�tgegw�m<nrk�_��z\l]+w"a'\^k7\l]�n7m;tqaÍ\�Ê�]�_q]�\�]�tu�h~c_bp»_bx�d<\�_lwx"p�w�m<nPe�\Ñ��tqace�e�w�^¦tge �\�d<\`Eµnr_ba�e'_bp»e�~ tqw'phw'a���¾\��h\�� Î J�[�\lk�obd<w�m<a'tµk�ks\�e�i\lk�m<agn �\�oqp�\�agn�\�a�Gk7w�m<n�\  ~c_lp�i\�nr_l~ \�k  \`aÍa'\`w'n�p»_�d�m<a't\���� ñ i\�oz_�d<\��¨\`a�nT_b~"~ \�d�i\[�Egû ©7[ m<ou�gn�\lk7n�E!�_E�� û�_bp�n7m�]�d<\ ¯ �zw�mm<agn�\�p»_bolm;nhn�p �\lk+�À_�m<x�d<\��h\�agnh_��z\l]´d�_¬�P_bn7m �\�p�\zJ8��\�k�]�_uk�]�_ue�\�k�e�\Neji\lk�m<agngi\�oqpr_lnsm<tuackP]�tuacegw�m�ks\�agn �_

�`Ã



�D�5�¿×�IgJ¤Ô"L�� åuà7árÚ'à�Ø�árÜ·â�á/â�ïá�ôråuãg÷uáræ�àsá�â�á�î¿øråbî`åuÚ�î¿â�á��ºØ�Ù�Ùbî�âuãF�yålâ�úárÜ<á��cã�ä·áræ>�& uí ïárà�æ�Ø5¡�ã áD��Ø¥Ú"Ø¥íhÛuÜä�åuãgæ¨à�æråuØ;îPÛuÚgî4úÛÍørÛbîrîláhÜìãgí�Ø¥Úcåbî�Ø¥àcïáyM¥ÙzÛuã"ô�õcáQO{árà�à�æråuØ;îPÛuÚ�î úÛ�õ"ÛuãgàsáPÜìãgí�Ø¥Úcåbî�Ø¥àcïáyM7âuæ»åuØ¥àsá�O ò�¢ áä�åuà7árÚ'à�Ø�árÜ°á�î�à�âzåuÚ'ÚTïá+á»Ú+ù`åuÚcô�à�Ø�åuÚNâ�á�î�äcÛuæ»Ûuí�úárà�æ�á�î Ð�d árà nr_laob òX£ Û�ÜìØ�ÙuÚ�áÁôråuÚ'à�Ø¥Ú'ã á&î�Ø�ÙuÚ'Ø ¤fá&ãgÚ�áâ&ïá�ôråuã�÷uá»æ�à7á{úÛ�¥ ý ò�¢ á�îD¤ Ùqã�æ�á�îTØ¥Úcô�ÜìãcárÚ'à&Ü;á�îTÜìØ¥í�Ø¥à7á�î§âuã £s¦ � ò
w"a'\���w�d<nsm<n�wceg\ye�\Nk�m<ouac_ln�w'p�\lk¨m<�¨~�d�m��zwc_bagn�e�\lk&Ì�\�n»k  e�\lk.d<\�~'n�tuack  e�\�k´~'�"tun�tqack  e�\lk�x tµkstqack
§ \�n$¨{\�nTe�\�d�£7i\�a'\�p�obm<\^�P_bac�zwc_la�n�\^e�w"\^_lw�}{[�E�û \`n.a'\�w"n�psm<a'tµk.k7tup�n»_bagn�e�w eji\�n�\�]�n�\�w"p�k�_lackm<agngi\�p»_bolm;p`J�ü��z\l]he�\^n�\�d�d;\�k�k�m<ouac_ln�w'p�\lk  m�df\lk7n.p�\�d�_bnsm<�z\��h\�agn+�À_q]�m�d;\Ne�\k�i\�~c_lp�\�p.d<\lk�k�m<ouac_lw�}Óksw�G~c\�p»ks�g�{i\`n�psm��zw'\lk&e�wyx'p�w�m<n�eg\.��tuaceye�w©^¦tge �\�d<\:Ezn»_bace"_bpre·J$[°_^~'p7m<ac]�m<~c_�d<\�ezm�Ê]�w�d<ngi\he�£ìüDCf[°üFEa"\.k7\�pr_�~c_qk�e�\Te�i\�]�tuw'�gpsm<p8d�_-Ezw"~ \`prks�g�{i\�n�p7m;\�©�k�m°dÀ£7i\l]r�'\�d�d<\Te�£7i\`a'\�p�olm<\+\�ksnº_bn�n�\�m<ouac_lx�d<\ ¯r �P_�m�k2e�\kzi\�~c_lp�\�p�d;\�k8e�m�Ç&i\�p�\`a�n»k8~'p�tg]�\�k�ksw�kfksw'~c\�p»ks�g�{i\�n�psm��zw'\lk8�zw�m·~c\�w'�z\�agn/ks\2~"p�i\lk7\�a�n�\�p  e�\º�¨\lk7w'p�\`p d<\lk�P_uk�ks\lk8\`n8d;\�k�_lw'n�p�\lk�~"p�tu~"psm�i\�ngi\�kfe�\lkf~c_bp�nsm�]�w�d<\lk�E!�FE�� Â I��bÄÀJ
mongmongª p$�«�FwD�xr�{}���xqLylq�rW���x�Dt�¬crq®�W¯}q����H°o~orz¯±°c�xt�y�r

��a§_bw'n�p�\¿_�}"\fe�\/~'���"k�m��zw'\jm<�h~ctup�n»_bagn�_bw§[°|+��]�tua�]�\�p�a"\ dÀ£7i\�n�wceg\fe�w§��wc_lp�®�n�tq~°J�²�a.\�Ç�\`n d<\P[°|+��ks\`pr_^w'a'\h�z\�psm<n»_bx�d<\hwck�m<a'\ �_�n�tq~{��wgm�a'tuw�k+~c\�p��h\�n�n�pr_�e�\P]�tqw'��p7m<p.w'ay�q_uksn�\�e�tq�^_�m;a"\e·£si\�n�wce�\�]�tq�¨�h\2�h\lksw"p�\�pfn�p �\lk8~'pgi\l]�m�ks\`�¨�h\�agnfk�_��P_uk�k7\�\�n&ks\lkfezm�Ç�i\�p�\�agn�\lkf~'p�tq~'psm�i\�ngi\lk�JË�i\�]�tuw'�z\`p�n&_bweC \`�u_ln�p�tua�\�ay�'�A�u±yÂ��`±��  ��Ôz�uÄ  d<\§��wc_lp�®�n�tq~¦\lk7n2]�tua'agw�_lwlÌ�tuw'p»e�£¤�gw�m _��z\l]w"a'\2�P_uk�k7\Te�\����`Ô'JK±7³��gJ;���&\�� Â���Ô"��Ä�J�²�aN]�tq�¨~c_lpr_la�n¿_��z\�]�d<\_C \`�u_ln�p�tua  d�_�ks\�]�nsm<tua�\�Ê]�_q]�\�e�\~"p�tge�wc]�nsm<tuaPe�\lk��zwc_bp�®'k$n�tu~h~c_bp d¥_2~'p�tge�wc]�n7m<tua�e�\f~�_�m<p�\lk�½ ª½ ks\`pr_2\�ag��m<p�tqah]�\�agn ��tlm�kj~�d<wck�oup»_baceg\_lw�[°|+�&Jg[°_+¢coqw'p�\�IgJì��~'pgi\lk7\�agn�\8d�_�ks\l]�nsm<tua^\�Ê�]�_q]�\&e�\2~"p�tge�wc]�nsm<tuaNe�\2~�_�m<p�\�eg\2�zwc_bp�®'k�d<tuw'p»e'k_lw�[°|+�&J"û$tuw'p/w'a'\2�P_uk�ks\Ni\`oz_�d<\ �_.]�\�d�d;\Áe�w^n�tq~  d�_�k7\l]�nsm<tqaÑ\�Ê�]�_q]�\&e�\2~"p�tge�wc]�nsm<tuay©}´2[ ¹ ¯ \�ksneg\µ�q±u±c¶ ¶ ¸gñ Â ±u�lÄ�J�C8�/i\�tqpsm��zw'\��h\�a�n  d<\&[°|+��a'tqwck$~c\�p��h\�n e�£7i\�n�w�e�m<\�p�eg\lk$�zwc_lp�®"k d<tuw"pre'k'Ì�w�k��zw°£ì_lw
C°\��  ]u£¤\lk7n
G �_�GÀe�m<p�\��zw°£þm�d¿\lksn�~ctzk�k�m<x�d<\�eg\^p�\l]r�'\�p»]��"\�p�dÀ£ \�}�m�k7n�\�ac]�\^e�£ w'a'\��zwc_ln�psm �\��h\ho$i\�a/i\`pr_bn7m<tuaeg\���w�_bp�®·J�²�ag��m<p�tua��´m�d�d<\�~c_�m<p�\�k�e�\Á��wc_lp�®"k8e�\8�q�u�¨�&\��.³�]�Îfe�\��gpr_�m;\`a�n�¾\�n�p�\2~'p�tgegw�m<nrkf~c_bp&_la �_x�_uk�k7\+d<w'��m<a'tzk�m;ngi\h_bwN[°|+��k�m w'a�n�\�d��zwc_lp�®�e�\`�u_�m<n�\�}gm�ksn�\�p�J¹ a�~c\�w'n2i\�oµ_�d<\��h\�a�n°~"p�tge�w�m<p�\fe�\lk �zwc_bp�®'k�n�tu~Tks\�wgd¥k°~c_lp ��wck�m<tua.old<w'tua < §  ~c_lp$~'p�tge�wc]�n7m<tua

���



10
-1

1

10

10 2
·

10 3
¸

200 400 600 800 1000

m¹ Q
º  (GeV)

σ 
(p

b)

�D�5�¿×�IgJì�gL �°á�ô�à�Ø�åuÚ�á¼»ÓôrÛzô�áâ�á.ä·ærålâuã'ô�àQØ�åuÚÓâ�á+ä�ÛuØ¥æ�á�îâ�áS¡�ã"Ûuæ�½`î¦Ü åuã�æ»âbî.ä·æ�ïá�âuØ¥àsáÛuã £ � ¢ á»Úù`åuÚ�ô�àQØ�åuÚyâ�á�Ü ÛíhÛbîrîláÁâuãR¡�ã"Ûuæ>½ Ð-¾ ò
¼�½ftqw�~c_bp�~'p�tg]�\lk�k7wck.¼À¿�J°[�\�~'p�tg]�\lk�kswck�e�tq�´m<ac_la�n2\�ksn�d�_¨��wck�m<tqaÍold;w"tua < § \�a��zm<p�tqay±�Jì����tbm�k~gd;w�k��À_�m<x�d<\P��w'\�d�_~"p�tge�wc]�nsm<tua{eg\.~c_�m;p�\lk2½ ª½rJ�[�\�k2e�\�w�}¬_bw'n�p�\lkº]�_bac_lw�}yk7tuagn2\�ag��m<p�tua{��ÔP\�n_�u���tlm�k�~�d<wck8�À_�m<x�d<\lk&p�\lk7~ \�]�nsm<�z\��h\�agnj~�_bp&pr_b~"~ tqp�n�_lw�}�~c_�m<p�\lkf½ ª½�Â¤±g��ÄÀJü�m<ack�m  e"_back$dÀ£7i\�n�wce�\&e�\�k���w�_bp�®"k$d<tuw'p»e'k  tuah~c\�w'n�ezm¥k7nsm<a'oqw'\�pfeg\�w�}h_�}'\�k�e�\&p�\l]r�'\�p»]��'\�k�L�Á ¯d<\lk8�h\lk7w'p�\lk�~'pgi\�]�m�ks\lk/e�\lk8~'p�tu~'p7m�i\`n�i\lkfe�w��wc_lp�®^n�tu~  ]�tu�h�h\�k�_.�P_uk�ks\hÂ ±uIuÄ°_��z\l]fw'a'\º~'pgi\l]rm¥k�m<tuaeg\&I§�&\��T³l]�Î  d<\lk8]�tqp�pgi\�d�_bnsm<tqack8e�\&k7~�m<a¦©7]r�°]r�c_l~°Jz� ¯» d¥_�e�i\�k�m<a�ngi\�oup»_bn7m;tqa�\�n$d<\lk�]�tuw"~�d�_bou\�k8e�whn�tq~©Àpr_l~'~ctup�n/e�\/x'pr_lac]r�'\��h\�a�n ½ « ¶>Â \�n��h\lksw"p�\feg\�Ã�ÄÆÅ  e�i\lk�m<a�ngi\�oup»_bnsm<tqackjp»_bp�\�k�]�tu�h�h\8½ « ÉOÇ°¶ ½ « ¼ ¶ È� ½ « ¼ ¶�É  ~c_bp�È ��´���]�tu�h�¨\T½ « ÈxÉg ½ « Þ É tuwy½ « Ê É Â ±u±bÄ ¯r ÁËÁ ¯ �h\lksw'p�\�pd�_�~ tµk�k�m;xgd;\�\�}gm�ksn�\�ac]�\he�£ w'a'\h�zwc_bn�psm �\��h\´�À_l�´m�d�d<\�e�\P��w�_bp�®  ��¾\`�¨\§k�m�d<\lk�e�tua'a/i\�\lk.egw¡[®²�û�\�negwOEg[$�{m;�h~�d�m���w"\�a�n&�zw'\ºks\�wgd°n�p�tbm�kj�À_b��m�d�d;\�k�\�}gm�ksn�\�a�n`Jg[�£¤\�}gm�ksn�\`ac]�\ºe�\�]�\�n�n�\º��w�_bn�p7m �\��¨\&�À_b��m�d�d<\©�_��z\l]�eg\lk8a'\�w'n�psm<a'tµk¿d<tuw"pre'k ¯ a°£ \lksn&]�\�~c\�ace'_la�n/~c_ukfn�tqnr_�d<\��h\�agnf\�}�]�d<w'\2\�n&e�\�k8�¨tge �\�d;\�k8tuagn^i\�ngi\i\�d�_bxctupgi\lk�~ctuw"p�m<ac]�d<w'p�\�]�\`n�n�\&�À_b��m�d�d<\hksw"~'~�d�i\��h\�a�n»_�m<p�\Â¤±lÔuÄ�Jû�_lpr_�d�d �\�d<\��h\�agn �_ºd�_2p�\�]��'\`pr]r�'\fe�\fa"tuw'�z\l_lw�}h�zwc_lp�®"k�d<tqw'pre'k  tuah~ tqw'p�p»_�i\�oµ_�d<\��h\�agn��¨\`a'\�peg\lk^p�\l]r�'\�p»]��'\�k¨k7w'pÑd<\lk¨d<\�~'n�tuack^d;tqw'pre"k{Â¤±u�lÄ�J&û$d<wck�m<\�w'p»kÑ�htge �\�d<\lk  ]�tq�¨�h\�~c_bpN\�}"\��¨~gd;\¦d<\lk�htge �\�d<\lk/]�tu�h~ctzkzi\lk�Â¤±qÃbÄ  d<\lk��¨tge �\�d;\�kfe�\�ks�g�{i\�n�p7m;\&oz_lwc]r�'\'GÀe�p�tlm;n�\PÂ¤±7�`Ä  �l��C4Â¤±A�bÄ  d<\lk8�htge �\�d<\lkn�\l]r�'a�m�]�tuwgd;\`w'p&Â¤±A�bÄgtuwh\�ac]�tqp�\¿e�\lk$�htge �\�d<\lk m<ack7~�m<pgi\lk�e�\�k�ksw'~c\�p»]�tup»e�\lkfÂþÔz�uÄg~'pgi\�e�m�ks\�agn$dÀ£¤\�}gm�ksn�\�ac]�\eg\Ña"tuw'�z\�d�d<\lk.~c_lp�n7m¥]�w�d<\lk´d<tuw'p»e�\lk^©qi\l]r�'\�d�d<\Ne�wWC \`� ¯ \�n.~c\�p��¨\`n�n�\`a�n�d�£ \�}gm¥k7n�\�a�]�\Ne�\�a'tuw'�z\�d�d<\lko i\�a/i\�p»_bn7m;tqackfe�\���\`p���m;tqack�Jg[�£ \�}�m�k7n�\�ac]�\�e�£¤w"a'\2�zwc_ln�psm �\��h\&o$i\�a/i\`pr_bn7m<tua�eg\�d<\�~'n�tuaN_��g_bagn/e�\lk8]�tuw�G~gd¥_lou\lkTksn»_bace'_lpre'k.\`a�n�p�\Pe'_backT]�\P]�_ue�p�\zJ���\lkÁd<\�~"n�tua�k.ks\`pr_�m<\�agn.~"p�tge�w�m<n»k.~c_bpT~c_�m<p�\�k�]��c_lp�o i\�\lk©gÌDÌ ¯ tqw�e�\�a'\`w'n�p7m;a"tzk2©}Í ªÍ ¯ Â ±u�lÄ�J'ËT£ì_bw"n�p�\�kf]�_bac_lw�}N~c\�p��h\�n�n�\�agn¨i\�oµ_�d<\��h\�a�n&eg\.k�m<oua'\�pfdÀ£¤\�}gm�k±Gn�\�ac]�\¿e�\fn�\�d�d<\lk�~c_lp�n7m¥]�w�d<\lk  �P_�m�k���w'\�d¥k���w°£þm�d¥k�k7tbm<\�agn  d<\&~ tqn�\�agnsm<\�d e�\&eji\l]�tqw'�z\�p�n�\feg\&]�\lk�d;\`~'n�tqackd<tqw'pre'kfa°£ \lksnf~c_qk�\`ac]�tup�\�\�a�n7m �\�p�\��h\�agn�i\��q_�d<w8i\zJ

���



mongmonÏÎ p$�«�FwD�xr�{}���xqLylq�rz� �q�rH°o~xrÑÐ
Ë2_lack+d<\S^¦tge �\�d<\REznr_lace'_bp»e  d¥_¦�zm<tbd�_bn7m<tua e�\¦�/û�\�ksn.m<a�n�p�tge�wgm;n�\¦~c_lp.dÀ£¤\�}gm�ksn�\`ac]�\�e�£ w'a'\~"�c_uk7\�e'_lack§d�_Í�P_bn�psm�]�\y��ÒF^¡J�[°_�]�tuagn�p»_�m<a�n�\Nksw'p�dÀ£¤w'a�m<n»_bpsm<ngi\¡e�\^d�_Í�P_bn�psm�]�\���Ò_^ ~c\�p��h\�ne·£¤tux"n�\�a�m<pfw'a"\+p�\�d�_bn7m;tqaye�£¤w"a�m<nr_bp7m<n�i\.\`a�n�p�\2d<\lk¨i\�d�i\��h\�a�n»k2L

Ã ¿Ó Å Ã ÓÔµÕ Ã ¿Ö Å Ã Ö/ÔµÕ Ã ¿Ä�Å Ã!Ä Ô � � ©7IgJ;� ¯¹ a�p�\�~"p�i\lk7\�a�n�\T]�\�n�n�\�p�\�d�_bn7m<tua�~c_lp�w'aNn�p7m¥_la'obd<\^©Àn�psm�_la'obd<\he�£ w'a�m<nr_lpsm<ngi\ ¯ e�tuagn�d<\lk&_ba"obd<\lk�×©Àtu~'~ctµk�i\&_bwhk7\�ou�h\�agn�Ã8¿Ö Å Ã Ö/Ô
¯» by©Àtu~'~ctzkzi\2_lwhks\�oq�¨\`a�nDÃ_¿Ó Å Ã ÓÔ

¯ \�n Þ ©�tq~'~ctzkzi\º_bwhk7\�ou�h\�agn�ÃØ¿ÄÆÅ Ã!Ä Ô
¯

~c\�w"�z\�a�nº¾\�n�p�\�e�i\�n�\�p��´m<a/i\�k �_+dÀ£ì_�m¥eg\.eg\�d�_¨e�i\�k�m<a�ngi\�oup»_bn7m;tqa�e�\�kj�{i\lkstqackcÙ a'\�w'n�p�\lk  ~c_lpf\�}"\��¨~gd;\µJ[°_2�zm<tbd�_bn7m;tqaNe�\+�/ûy�u_2~'p�tl�ztg��w'\`p�e�\lk�nr_lw�}Pe�\&e�i\�k�m<a�ngi\�oup»_bn7m;tqa�e�m�Ç&i\�p�\`a�n»k \`a�n�p�\8d<\lk��{i\�kstua�k�Ù �\`n ªÙ �  ]�\h�zw�m�~c\�p��¨\`n�e�\.�h\lk7w'p�\�pºw'a'\h_uk7���{i\�n�psm<\he'_ba�kºd<\lk&�¨tge�\�k+eg\heji\lk�m<agngi\�oqpr_lnsm<tua°J���\�n�n�\_qks�g�{i\`n�psm<\f~c\�w'n _�m<ack�m ]�tqa�n�\�a�m<p�d<\lk�_ba"obd<\lk8egw¨n�psm�_ba'old<\2e�£ w'a�m<nr_lpsm<ngi\µJ�û�_bp�\�}"\��¨~gd;\  ~ctuw"p d<\&]�_lac_�deg\2e�i\�k�m<a�ngi\�oup»_bn7m;tqaRÙ �Ô « Ú®h'ÛIÜ �Ý
 dÀ£K_uks�g�{i\�n�p7m;\Áeji\�~c\�ace^egw^n�\��h~ck�½  e�\�d�_�e�m�Ç&i\�p�\�a�]�\�e�\&�^_qk�k7\

Ù �Ô�Þ ªÙ �Ô \`n&e�\2d�£K_ba'old<\Ub�ÂþÔ'��Ä�J[�\¿[°|+��_bw'p»_�w'a�nr_lw�}heg\8~'p�tge�wc]�n7m;tqa^eg\8�{i\lkstqack�Ù \�a"tup��h\8oqpu¾_q]�\ �_�w"a'\&ks\l]�nsm<tua�\�Ê]�_q]�\eg\+~"p�tge�wc]�nsm<tua�e�\��zwc_lp�®"k ¶ n�p �\lk¨i\�d<\���i\�\zJ&��a"\+~�_�m<p�\ ¶ ª ¶ ks\`pr_�~'p�tge�wgm;n�\¨n�tuw'n�\+d<\lk����q�^]�tbd�d�m�k�m<tua�k\`a��zm<p�tua�k�Â ÔzIuÄ  ]�\T�zw�m°~c\�p��¨\`n�n�p»_�e�£ì_ln�n�\�m<ace�p�\�w'aNpr_l~'~ctup�nºk�m<oqac_�d�³�x"p�w�m�n�i\�d;\`��i\zJ
�jm<\�ah�zw'\8d�_2~'���"k�m��zw'\&e�wßÙ�a'\&kstlm;n�~c_qk$d�£ w'aPe�\lk$~'p7m<ac]�m<~c_bwg}�]�\`a�n�p�\fe·£ m<a�ngi\�pl¾\`n�e�£KüDCf[°üFE d<\lk�i\�n�w�e�\lk�~c\�p��h\�n�n�p�tqa�n¿e�\�n�\lksn�\�p�d<\_^¦tge �\�d<\$Eznr_lace'_lpre^\�ahp�i\l_�d�m�k�_bagn&e�\lkj�h\lk7w'p�\lk�~'pgi\l]�m�ks\�k8e�\lke�i\lk�m<agn�i\�oqpr_bn7m<tuackNe�\lk¨�{i\lkstqack:Ù  ]�\��zw�m�~c\�w'n^pgi\���i\�d<\�p¨dÀ£¤\�}gm�ksn�\�ac]�\�e�£¤w'a"\�a'tuw'�z\�d�d<\�~'�g�"k�m���w"\©À\�a��h\lksw'p»_bagn2d;\�k+e�i\lk�m<agn�i\�oqpr_bn7m<tuack.p»_bp�\�kÁ~�_bp�\�}"\��¨~gd;\  k�m/w'ay\�}�] �\lkf\lksn�tux�ks\�p���i\h~c_bp�p»_b~'~ctup�n_lw©^¦tge �\�d<\�Eznr_lace'_bp»e ¯ J]^�¾\��¨\§k�m�d<\h[°|+��~ctzk�k �\leg\¨w'a"\�\�}'~/i\�psm<\�ac]�\.k7~8i\l]�m�_�d;\`�¨\�agn�e�i\�e�m�i\�\ �_´d�_�zm<tbd�_bn7m<tuaNe�\��/û�e"_back�d¥_�~'�g�'k�m¥�zw'\ºe�wßÙ _��z\l]8[°|�� ¶  üDCf[°üFE§ks\�p»_+]�tu�h~8i\�nsm<n7m���e"_back�~�d<wck�m<\�w'p»k]`_bac_lw�}�\�n&k7\lk��h\lk7w'p�\lk�~ctuw'p�p�tuagn�¾\�n�p�\.]�tu��x�m<a/i\�\�kf_��z\�]�d<\lk�_lw'n�p�\lk8�h\lksw'p�\lkfe�w�[°|+�&J[°_.�zm<tbd�_bn7m;tqaye�\.�/ûvks\�p»_Íi\�n�wcezm�i\`\2~'psm<ac]rm;~�_�d<\��h\�a�nºe'_lack8n�p�tbm�k�]`_bac_lw�}�eg\.e�i\lk�m<agn�i\�oqpr_bn7m<tuaegwuÙ LDÙ �Ô « Ú�h�ÛcÜO�Ý Â Ôµ±bÄ  Ù �Ô « àsÇXà ¸ Â ÔqÔuÄf\�nZÙ �Ý « Ú�h'ÛIá ÂþÔz�lÄ�Jj����_u]�w'a�eg\lk�]�_ba�_bw�}~c\�p��¨\`n�n�p»_^e�\h�¨\�ksw'p�\�p�w'aÍ~�_bpr_l� �\`n�p�\Pe�m�Ç&i\�p�\`a�nhL®Á ¯ d�_Ñ~'pgi\l]�m�k�m<tuav©�\�p�p�\�w'pTk7nr_bn7m�ksnsm��zw'\ ¯ ksw'p2d�_�h\lk7w'p�\�eg\ÑdÀ£ì_la'obd<\-b ©}â'Áäã°I'b ¯ \�ksnh_bn�n�\�a�e�w �_�¾\�n�p�\Så�©7k�m<a&Iæb ¯ � ��çK����Iy~ tqw'phw'a'\Ñd<w'��m<a'tzk�m<n�i\m<agngi\�oqpgi\�\Áe�\T±u�hð ¶ ¸gñ ©�n�p�tlm¥k&_ba�k �_.xc_qk�k7\+d<w'��m;a"tzk�m<ngi\ ¯r ÁËÁ ¯ dÀ£¤\`p�p�\`w'p&ksn»_bnsm�k7nsm���w"\�e�\2d�_´�h\lk7w'p�\Te�\dÀ£K_b�h~�d�m;n�wce�\Ne�£K_uks�g�{i\�n�p7m;\ ¶ dve'_lack§d�_�e�i\�k�m<a�ngi\�oup»_bn7m;tqa)e�wèÙ �Ô

 �zw�m¿eji\�~c\�ace{e�\¨dÀ£K_ba'old;\S× ÂþÔzÃlÄ \�ksnZå ¶ d�©gÙ �Ô « àsÇ&à ¸ ¯ � ��çK���u�  ÁäÁäÁ ¯ \�a�¢ca  d;\�n�p�tbm�k�m �\`�¨\�_ba'old;\�e�w{n�p7m¥_la'obd<\ye�£ w'a�m<nr_lpsm<ngi\�© Þ ¯�h\lk7w'pgi\�e'_back�d;\y]`_bac_�d8Ù �Ý « Ú®h'Ûcá ks\�p»_¡e�m�Ê�]rm�d<\ �_{e�i\�n�\�p���m<a'\�p`J�[°_ ~"�c_uk7\ye�\¦d�_ �P_bn�psm�]�\��Ò_^ &é � IAê�k�m<a Þ�ë Ã Ó Å ëìh�ë Ã Ö Å ë t �wíêÍ\lk7n�dÀ£ì_la'obd<\Pe�\^�/_bx�m<x'xct  ~ctuw'p�pr_Í¾\�n�p�\��h\lksw'pgi\�\�_��z\l]�w'a'\~"p�i\l]�m�k�m;tqa�k7nr_bn7m�ksnsm��zw'\he�\T±7JPJ[�\lk/eji\lk�m;agngi\`oupr_lnsm<tua�k�p»_bp�\�k8e�\lk��{i\�kstua�kµÙ Â Ô!��Ä·~ \`w'�z\�agnjpgi\���i\�d<\�p/e�\lkj~"p�tg]�\lk�kswck8a"tua�k7nr_baHGe"_bpre  ~c_bp�\�}"\��h~�d<\.\�a��h\lk7w'pr_la�n2w"aÍp»_b~'~ctup�nTe�\�x'pr_lac]r�'\��h\�a�nºksw"~8i\�psm<\�w"p �_P]�\�d<w�m/e�tqa'a/i\h~c_bpd<\��htge �\�d<\�k7nr_ba�e'_bp»e�J
²�a�¢ca  üDCf[°üFE¡~ctuw"p�pr_�i\�oµ_�d<\��h\�agn^�¨\�ksw'p�\�p´d<\lkhtzk�]rm�d�d�_bn7m<tuack�e�\�k:Ù �Ý Â Ô��bÄ  i\�n�wce�m<\�p¨d<\lk�{i\lk7tuackcÙ Ö Â Ô��bÄ°tuwN�¨\�ksw'p�\�pjd�_�~ tld�_bpsm�k�_bnsm�tua{eg\lkcî Å J
²�a�]�tqac]�d<wck�m;tqa  ü�Cf[°ü_E�\lksn¿]�_b~�_bx�d<\�eg\2pgi\l_�d�m¥k7\�p&e�\lk��¨\�ksw'p�\lkj~'pgi\l]�m�ks\�kfe'_backjd<\Te�tq�^_�m;a"\eg\�d�_.~'�g�'k�m���w'\Áe�w�Ù oupq¾_u]�\ �_+w'a'\Áksnr_lnsm�ksn7m���w'\�i\�d<\���i\�\ºe�\2~'p�tge�wc]�n7m<tuaNe�\lk/��wc_lp�®"k ¶ ��tuw'p�a�m<nf~c_bpd<\�[°|��  ]�\��zw�m·~c\�p��h\�n�n�pr_�a'tun»_b�h�¨\`a�n¿e�\2�h\lksw'p�\�p�d<\lkf_ba'old<\lkc×Í\�nDb�e�w�n�psm�_la'obd<\Te�£¤w"a�m<nr_bp7m<n�i\_qk�k7\'a�~'pgi\l]rm¥k7\��h�¨\�agnf_l~'p �\�k�n�p�tbm�k&_back �_�xc_uk�ks\2d<w'�´m<a'tµk�m<ngi\µJ

���



mongmongï p$qsruð8°µr�°c~xr�y�qèñò�µ�x|µq �qs¯}q�v��Ht�°µó�D{}ð�¯}q
[�\lk�i\`n�wce�\�k¦e�\lk¦xctµkstua�k¡e�\�Ìr_lw'ou\Óksw'pyüDCf[°üFE�Â �u�uÄT�ztuagn¦~c\�p��h\�n�n�p�\ e�£ì_l�{i\�d�m<tup�\�p¦d�_~"p�i\l]�m�k�m;tqa)e�\��h\lksw"p�\�e�\^d<\�w'p»k.�^_qk�k7\lk.~c_bph\�}"\��h~�d<\zJ ü�w{�¨tq�¨\�agn�egw�e�i\��^_lp�p»_bou\Ne�wÓ[°|+� d�_��^_qk�ks\e�w�¼ k7\�pr_�]�tqa'a�w"\^_��z\l]�w'a'\h~'pgi\�]�m�k�m<tuave�£ \�a��zm<p�tqa¡±q�O^¦\��.³�]�Î�ksw�m<n�\�_bw�}��h\lksw'p�\lkegw4[®²�ûjI�\`n�e�w�C°\��q_bn�p�tqa°J2[°_��htun7m;�q_lnsm<tua e�£ìüDCf[°üFE�k7\�pr_ve�£ì_ln�n�\�m<ace�p�\�w'a'\¡~'pgi\l]�m�k�m<tqa e�\�`�R^¦\��.³�]�Î�J���\l]�m/a'tuw�k´~c\�p��¨\�n�n�p»_¦e�\�]�tuagn�pr_�m<ace�p�\�\�a�]�tup�\^w'a{~c\�w¡~�d<wck.d<\lk.~c_bp»_b� �\�n�p�\lk.egw

^¦tge �\�d<\ÑEznr_lace'_bp»e�J&Ë�\y~�d<wck  d<\lk È ��wgmTks\�p�tuagn^~'p�tge�w�m<nrk^��tuw'p�a�m<p�tuagn¦w"a)\�}c]�\�d�d;\`a�n^tqw'nsm�d§e�\]`_�d�m<x'pr_lnsm<tua�~ctuw"p�d<\lkfeji\�n�\l]�n�\`w'prkfe�£KüDCf[°üFEcJ
²�a�¢ca  m�dTk7\�pr_�i\�oz_�d<\��¨\`a�n^~ctµk�k�m<x�d<\�e�\��h\lksw'p�\�phe�\lkP]�tuw'~gd¥_lou\lk^n�psm<~�d<\lk¨tqw���wc_qe�p�w"~�d<\lkeg\�Ìr_bw'oq\zJ�Ë&\lkU^¦tge �\�d;\�k�_bw�GÀe�\�d �_ye�w�^¦tge �\�d<\REzn»_bace'_lpreÍm<a�n�p�tge�wgm¥k7\�agn^e�\�k.e�i\��zm�_bn7m;tqackhe�\^n�\�d¥k]�tuw'~�d�_lou\lk�JuË�\�k �h\lksw"p�\lk°~'pgi\�]�m�ks\lk e�\/]�\lk°]�tqw'~�d�_boq\lk�~c\�w'�z\�agn�pgi\���i\�d;\`p dÀ£¤\�}�m�ksn�\�ac]�\/e�£ w'a'\�a'tqw'�z\�d�d<\~"���"k�m��zw'\zJ

mongmongô p$qsru�µ�c�Ht�qsrõ�ö°�y$÷qs¯}q�r��µ�cø�y�qs¯'÷�«yF�)ù °�y$÷qs¯±q2úµ���µ~xyl��tHy
��tq�¨�h\.m�df_vi\�ngi\���w�e'_lack�d;\�k+k7\l]�n7m;tqack+~"p�i\l]�\�e�\�agn�\lk  d<\ß^¦tge �\�d<\-Eµnr_ba�e'_bp»eÍ\�n�d�_�Eµw'~c\�p
Gk7���{i\�n�psm<\��ztuagn�¾\`n�p�\ m;agn�\`ack�m<�z\��h\�agn�n�\�ksngi\�k°_bwT[°|+�&Ju��\�~c\�ace"_bagn  üDCf[°üFEºk�£ì_bn�nr_q]��'\`pr_¨i\�oµ_�d<\��h\�a�n�_&p�\l]r�'\�p»]��'\`p�d;\�k�k�m<oua�_bn�w"p�\lk�e�£K_bw'n�p�\lk$�htge �\�d<\lk�]�tq�¨��w"a8i\��h\�a�n°a"tu�h�{i\lk°\�}"n�\�a�k�m<tuack�e�wZ^¦tge �\�d<\

Eµnr_ba�e'_bp»e�J���m<n�tuack  \�agn�p�\/_lw'n�p�\lk  d<\8�htge �\�d<\8n�\l]��"a�m�]�tuw�d<\�w"p��zw�mg~'pgi\��ztbm<n w'a'\8x"psm�ksw'p�\fe�\¿ks�g�{i\`n�psm<\i\�d<\l]�n�p�tb�À_�m<x�d<\�e��gac_b��m���w"\^Â ±��  ���  �qIbÄÀJ ��\��¨tge �\�d<\+~"p�i\le�m<n8dÀ£¤\�}�m�ksn�\�ac]�\Áe�\2a'tqw'�z\�d�d<\lk�~�_bp�n7m�]�w�d<\lk d<\lk�n�\l]r�'a�m���\�p��´m<tqack  ~ tµk�k �\le'_bagnfw'a'\Á]��c_lp�oq\2n�\l]r�'a�m�]�tqw�d<\�w'p`J'[°_�ks�g�{i\�n�p7m;\Á]���m<p»_�d<\�\lksn/x'psm�kzi\`\2~c_bpw"a{]�tua�e�\�ack�_bn�eg\^n�\l]r�'a�m��zwc_bp�®'k�e�tqa'ac_la�nhe�\�k+xctzk7tuack�e�\N��tld�e'ksn�tua'\  d<\lk�n�\l]r�'a�m<~�m<tqack�J8��\�n�n�\n��8i\�tqpsm<\2_2\�a�ksw�m<n�\�i\�ngi\^i\�n�\�a�e�w'\&_�¢�a^e�\ºe�tqa'a'\�p�w'a'\&�P_uk�k7\&_bw�}���\`p���m;tqack8egw:^¦tge �\�d;\_Ezn»_bace'_lpre�J
Ezw"p�üDCf[°üFE  tqaÍp�\l]��"\�pr]r�'\�p»_.~'psm<ac]�m<~c_�d<\��¨\`a�nTe�\lk�k�m;oqac_bwg}¡n�\l]��"a�m�]�tuw�d<\�w"prk��zm�_¬L�Á ¯ e�\lkpgi\lkstqac_ba�]�\lk  d;\�k¨n�\l]r�'a�mûG�p��'t�ü�ý  ��w�mÁks\ye�i\lk�m<agn �\�oqp�\�agn^\�a)~c_�m<p�\lk�e�\�xctzk7tuackNe�\hÌr_bw"ou\�tuw�\�an�\l]r�'a�mûGQ~gm;tqack à ýN_u]�]�tq�¨~�_boua/i\.e·£¤w'a^xctµkstua�e�\�Ìr_lw'ou\PÂ¤�q±bÄ  ÁäÁ ¯ e�\�kjpgi\�kstua�_bac]�\�k ¶ ª ¶ \�n8½ ª½ºÂ¤�lÔuÄ  ÁËÁäÁ ¯eg\lk8�z\l]�n�\�w'prk�þ �ý k7\.e�i\lk�m<agn�i\�oqpr_bagn&\�a�~'�'tun�tuaN\�nfn�\l]r�'a�mûG�~�m<tua Â¤�u�uÄÀJü�dÀ£ì_�m�e�\^eg\´dÀ£¤\`acks\���xgd;\heg\lk2]�_lac_bw�}�eg\^e�i\�k�m<a�ngi\�oup»_bn7m;tqa  üDCf[°üFE�\�ksnTks\�a�k�m<x�d<\ �_�e�\�n�\�d¥kk�m<ouac_lw�}N~'pgi\lezm;n&~c_lp�d�_�n��/i\�tqpsm<\�n�\l]r�'a�m�]�tqw�d<\�w'p&\�n&]�\�Ì�w�k��zw°£ �_he�\lkhi\�a"\�p�olm;\�k�e�\2dÀ£¤tqpre�p�\Te�wSC \��§JË�\�kÁ\�}'n�\�ack�m<tqack�e�wÑ^¦tge �\�d<\-Ezn»_bace"_bprey~ tµksn�w�d�_bagn+dÀ£¤\�}gm�ksn�\�ac]�\Pe�£¤w"a'\hkstqwck±GÀksn�p�wc]�n�w'p�\Pe�\lk�zwc_lp�®"k�ks\�p�tuagn¡i\�oz_�d;\`�¨\�agn�n�\�ksngi\`\lk�JDEz\�p�tqa�n�p�\l]r�'\�pr]r�/i\lk�L�e�\�k���wc_lp�®"k.\�}�]�m<n�i\lk�Â �uÃbÄ  e�\�k+d;\`~'n�tAG�zwc_lp�®"k�Â¤����Ä�9 m<ack7~�m<pgi\^~�_bp2d<\hks�g�{i\�n�psm<\�\�agn�p�\+d<\lk2o i\�a/i\�pr_lnsm<tuackTe�\lk2�zwc_lp�®"kÁ\`n�e�\lk�d<\�~"n�tua�kØ9tqwNe�\lk&��wc_lp�®"kfe�w¦�htge �\�d<\lkf]�tu�h~ tµk�m<n�\`a'\lk�k§Â¤���lÄ�J
²�a�¢ca  tua^~c\�w"n�\�ac]�tqp�\&�¨\`a�n7m;tqa'a'\�p d;\�k p�\l]r�'\�pr]r�'\lk e�\fa'tqw'�z\l_lw�}hxctzkstqack8eg\�Ìr_lw'ou\fd<tuw'p»e'kÈIÿ; ¼ ÿ¥uÈ�� \�n�¼ � e'_ba�k d<\f]�_qe�p�\¿e�\8a'tqw'�z\l_lw�}�oqp�tuw"~ \�k�e�\°Ìr_lw'ou\TÂ ���lÄ�J���aT�¨tge �\�d;\&eg\8pgi\��li\�p�\�a�]�\_)i\�ngi\]��'tlm�k�mTÂ Ãu�lÄf_�¢�a�eg\^ouw�m�e�\`p.d;\�k+p�\�]��'\`pr]r�'\lk2e'_lack�üDCf[°üFEvÂ Ã���Ä  �htge �\�d<\�e'_lack+d<\l�zw'\�d8d<\lk]�tuw'~�d�_lou\lkhe�\lk�x tµkstqack´d<tuw'p»e'kh_bw�}v�zwc_lp�®"k.\�n+d<\�~'n�tuackhkstqa�n.d<\lk.��¾\��h\lk���w"\¦e"_back+d<\��¨tge �\�d<\k7nr_lace'_bp»e�JqË2_back ]�\lk e�m�Ç&i\�p�\`a�n�\lk�i\�n�w�e�\lk  eg\lk�i\�d<\l]�n�p�tua�k \�n°~ctµk�m<n�p�tuack�e�\/�c_bw'n�\lk�i\�a'\`p�obm<\lk°~c\�w'�z\�agn¾\�n�p�\�~"p�tge�w�m<n»k  ]�\º��wgm'm<�¨~ctzk7\2w'a�]`_�d<tup7m;� �\�n�p�\�i\�d<\l]�n�p�tu�P_boqa8i\�nsm��zw'\2~c\�p7��tup��P_bagn8~ctqw'pjd�_+�h\lk7w'p�\eg\lk$�c_lw'n�\lk�i\�a'\�p�obm<\lk8©�~'pgi\le�tq�´m<ac_lac]�\&e�whn�\�p��¨\¿]�tua�ksnr_la�n�~c_bp�pr_l~'~ctup�n8_lw¨n�\�p��h\fk7n�tg]r�c_uk7nsm��zw'\ ¯ J

Iq�



����� �	��
������������������ ��� ��������� �!�"�#� 
�$����%&�'�(��� �"�	)+*,��-". 
� � �(����%/�
021	34065

[�\§eji\�n�\�]�n�\�w"pfüDCf[°üFE^\�ksnº]�tu�h~ctzkzi\§e�£¤w"a'\Tkswc]�]�\lk�k�m;tqaye�\T]�tuw�]��'\�k�e�\Te�i\`n�\l]�n7m<tua¦~gd¥_q] i\�\lkk7w�m<�q_bagn+w"a¡k�]��/i\`�^_h]�d�_uk�k�m���w"\^\�a�~'�g�'k�m���w'\heg\lk�~c_lp�nsm�]�wgd;\�k�J�Ë&w�~ tlm<a�n§e�£ m<agn�\�p»_u]�n7m;tqa¡eg\lk��À_�m�k}G]�\l_bw�}e�\�~'p�tun�tqack��z\�p»k dÀ£¤\�}'ngi\�psm<\�w'p&e·£ìüDCf[°üFE  tua¦n�p�tqw'�z\Tkswc]�]�\lk�k�m;�z\`�¨\�agn2L
< d;\�k¨e�i\`n�\l]�n�\�w'p»k¨e�\Nn�p»_u]�\lkh]r�c_bp�o$i\�\lk�L�m�d�k¨~c\�p��¨\`n�n�\`a�nhe�\N�¨\�ksw'p�\�p´d�_Í~ctµk�m<nsm<tua e�w��z\�pBGn�\�}  d�_�n�pr_`Ì�\l]�n�tlm<p�\  ]�tqw'p�x/i\�\.~c_lp�w"a¦]r�c_l�¨~��P_boua/i\�nsm��zw'\  \�n8dÀ£ m<�¨~"w�d�k�m<tua�e�\lk8~c_lp�n7m¥]�w�d<\lk]��c_lp�o i\�\lk�J!V�d¥k&]�tqa�n�psm<x'w'\�agn^i\�oµ_�d<\��h\�a�n �_.dÀ£ m�e�\�agnsm�¢·]`_bnsm<tqaye�\lk8~c_lp�nsm�]�wgd;\�k�J
< d;\�]�_�d;tqpsm<� �\�n�p�\4i\�d<\l]�n�p�tq�^_loua/i\`nsm���w"\)L&]�\yeji\�n�\l]�n�\`w'p^~c\�p��h\�nNe�\y�¨\�ksw'p�\�p¨dÀ£7i\�a"\�p�olm;\�e�\lki\�d<\l]�n�p�tqack  ~ctzk�m<n�p�tqack2\�nf~'�'tqn�tqack�J·û$tuw"p8d;\�k�~'�"tun�tqack  ]q£¤\lk7n8d;\Tk7\�w�d�e�i\�n�\l]�n�\�w'pf]`_b~c_lx�d<\�e�\�¨\lk7w'p�\`p�d;\`w'p�ezm;p�\l]�n7m;tqa�\�n°m;�h~'w�d�k�m;tqa°J�V�dga'\l]�\lk�k�m<n�\¿e�tua�]jw'a'\/xctua'a'\fpgi\lkstld<w'nsm<tuaP_ba"ouw�d�_�m<p�\zJË�\�~�d<wck  m�d�]�tuagn�p7m;x"w'\ �_§m�e�\�agnsm�¢c\`p�d<\lk8~c_lp�n7m¥]�w�d<\lk�J
< d;\T]�_�d<tupsm<� �\�n�p�\.�c_qe�p�tqa�m���w"\�L�m�d�~c\�p��¨\`n&e�\��¨\lk7w'p�\`p8d�£7i\�a'\�p�obm<\Te�\lkf�c_uegp�tua�k�\�n&]�tuagn�psm<x'w"\�_+d�£þm�e�\�agnsm�¢·]�_lnsm<tuaye�\�k�~c_lp�n7m¥]�w�d<\lk�J
< d;\�k�]r�c_b��x"p�\lk �_���w'tua�k2L�dÀ£¤\`acks\���xgd;\Te�w�ks�"ksn �\��¨\Te�\Te�i\`n�\l]�n7m<tua�eg\lk���w"tuack8\lk7n�x�_uks\§ksw'pd;\P~'psm<ac]�m<~c\Ne�\lkTeji\�n�\�]�n�\�w"prk.eg\^n�p»_u]�\lkT]���_bp�o i\�\lk�J�V�d¿~ \`p��h\�nTe�£ m�e�\�agnsm�¢c\`p.\�n§e�\^�h\lksw'p�\�pd�£þm<�¨~'wgd¥k�m<tuaye�\lk8��w"tuack�J
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Spectromètre à muons
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Calorimètres électromagnétiques

Calorimètre avant

Aimant toroïde bouchon

Aimant toroïde tonneau
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²�q w nsg l cON×gUq db�e�u{��g�b(e j tmb cZb lK` w b(hZWørmhPz j q\ebaIuÍn b l e"cZb(z j q|c�db�gUqUb i rmq�qUb�h\db l rSnsgUe�usrmq
c\bNh,bSfXr�q l e,hPgkfXe;usrmq�cZgcJ+b(hPe,bXx c j q l nsb l c�ushPbSfXe;usrmq l TcG á b(eedfaDT b(eZa�db�e j q\e�hPb l;w bMfXe�u�J+b(z�b(q\e
n j�w r l use;u�r�q�hPb w db(h\db(b rmhPe,pUrmt�rmq j nsb(z�b�qZegU�h j �+rmq ] b(eEpUrmh;uûa(rmq\e j n�b�z�b(q\e wkj h�h jvwUw rmh,e j g4e,g i b �jW j u l fXb j g4b(e á db�e j q\e�nhN j qUtvnsb j a~u�zEg�e j n�T&� j h\db l rSnsgUe�usrmq w|j h fXrmgkf�pUb"cZb"cIdb(e,bSfXe,b(gUh�h,bS�+gZu l b b l e
c\bK[(VZ�·z w r�gUhKn j c�ushPbSfXe;usrmqíToG á b(e�cZbRi S �·z w rmgUhKn j c�ushPbSfXe;usrmqjdUT � j h\db l rSnsgUe�usrmq cZg w rvusq\e
cPNðusz w|j fXekaFc�db w b(qkc j q\e�cZb n j h\db l rvnsgUe;usrmq_b(q w r l u�e;usrmq	c\b f�p j �+gUb fXrmg|f�pUb�b�e c\g³qUr�z i hPb cZb
f~rmgkf�pUb l�w r�gUhEhPbSf~rmq l ePhPg\u�h,bon j ePh j fXb8a�cZrSu�e j e,ePbXusqkcZh,b c j q l nsb w n j q�ePh j q l J+b(h l b�gUq�blJ j nsb(g�hEcZbý Ô � [T[�·z Õ i S � z h ¶ ýnm l usqpo�r �gS¶ ý b l e�nhNðusz w gZn l usrmq�ePh j q l J+b(h l b�b(eCoonhN j q�tvnsb w rSn j ushPb+Trq j q l
n j c�ushPbSf~e�usrmq n�r�qUtvuse,gkc�usq j nsaarmq j e,ePb(qkc gUqUb�h\db l rvnsgUe;usrmqyýftKc\b � S � z Õ [ SuS �·z h ¶ ý m l usq:vPo?wximVzy�Tü|{|q cPN j e,ePbXusqkc\hPbYcZbKe,bXnyn�b l�w b(hZWørmhPz j q|fXb l aUg�q cIdb(ePbSf~ePb(gUh/cZb}J+b(hPe,bXx��j�w uyx�bXn l b(zEu{fXrmq|cZgkf�G
e,b(gUh j g l uÍnyu{f�usgUzA�j db�eZdbFf�pUrSu l u�T+�·b w h�usqkf�u w b$fXr�q l u l ePbR�j fXrSnyn�bMfXePb(h�n�b l f�p j hPt�b l fXh\db(b l·wkj h>nsb wkjml,lPj tmb
cPN×gUqUb wkj h,e�u{fXgZnsb�c j q l nsb l uynyu{f�usgUz l b(tmz�b(q\e\db�b(q w uyx�bXn~U l b(t�z�b(q\e j e�usrmq i uûG�c+u�z�b(q l usrmqUqUb~n ] T

�·b cIdb(ePbSf~ePb(gUh l b(h j fXrmz w r l db c\b ePh,rvu l f~rmgkf�pUb l c j q l nsb ePr�qUqUb j gGaIcZr�qZeYgUqUb w hPr\f�pUb c\g
e,g i b"�j W j u l fXb j g b(e jvwUw bXn�db(b fXr�gkf�p�bEcZg©ÙKa w rmgUhKnhN;db(e;u{��gUb�e j t�b�cZb l YPb�e l�` a·b�eKcZbEe,hPrSu l fXr�gkf�pUb l
c j q l nsb i r�gkf�p�rmq�wxiT�zyha¼nhN×b(q l b(z i nsb w b(h,z�b(e,e j qZe�c\b fXr�gfJ\h�ush�gUq}usq\ePb(h�J j nynsb b(q wkl b(gkcZrAGÅh jvw u{c�use\db
ë 9 ë K�V�ç Q Tk� j {ktmgUh,bYVZT ��z�rmq\ePh,b�gUq l f�pBdb(z j b(q ePh,rvu l c�usz�b(q l u�r�q�cZg"cIdb�ePbSfXe,b(gUh/cZb}J+b(hPe,bXxaT\�·b l
f~rmgkf�pUb l cZg�ePr�qUqUb j g l r�qZe w n j f¼db(b l hPb l;w bMfXe�u�J+b(z�b(q\eY�j g�q�h j �+rmqeT cZb Q T SuQ a®�\T � Q b�e�[�VZTWV Q fXz
c\gEePg i bR�j W j u l fXb j g�b�e>nsb l c�u l �+gUb l c\g i r�gkf�pUrmq �j d ��� ��ç Q���Q ��b(e�i Q f~z T+� j�l gUh�W j fXb$cON×g�q w uyx�bXn
b l eFc\b QuSn� � STS �·z w rmgUhBn j cZb(g\xZu��b(z�b8a+ePh,rvu l u��b(z�bYfXrmgkf�pUb�cZg e,rmqUqUb j g b(e�nsb l c�u l �+gUb lFj J+bSfFgUqUb
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�D�5�¿×·VZT ��7 �·ô�õÁïá»íhÛ¬árÚ�à�æråuØ;îÁâuØ¥í^árÚ�î�Ø�åuÚ�î§â�á�î§ôråuã"ô�õcá�î§âuã�â&ïá»àsá�ô�à7árãgæ�â�á�÷uá»æ�à7á=<
db wkj u l,l b(g�h�cZb V QTS � z b(eYcZb QTSG� � STS �·z w r�gUh�n j fXr�gkf�p�b�cZg�Ù j J+bSf�g�qUb�db wkj u lPl b(gUh�cZb V SuS
� z Tcü�{kq�cZbRfXrmg�JZh;u�h�b(qZe;u��b(hPb(z�b(q\e�n j l gUhZW j fXbRcZbEcIdb(ePbSf~e�usrmqGa w nsg l c\bK[ SuS zEuÍnynyusrmq l cZb w uÍx�bXn'b(e
c\b�f j q j gZx"cZbKnsbSfXe,gUhPb l b�hPrmq\eFq&dbSf~b lPl,j ushPb+T

�~NÁb(q l b�z i nsb$cZg cIdb(ePbSf~ePb(gUh�U w uyx�bXn Õ
l ePhPg|fXePgUh,b Õ f jvi nsb Õ

l � l e��b(z�b$cZbFhPbMWøh,rvu{c�u lPl b(z�b(qZe�T�TsT ]
h,b w h\db l b(q\ePb&gUqUb���g j q\e�use\db�cZb$z j e�u��b(hPb��+gZu�J j h;u�b cZb S T S � Â � �

j 9 � S �j}S T��Ti Â � �
j ë 9 ë � VZTgû j h�fXb

�+gUb�nsb�c\b(ePbSf~ePb(gUh�J j��b(e,hPb�usq l db(h\db�c j q l üDCF�°üFE wkj hFgUq fXr�eZdb8a+n�b l f jvi nsb l J+r�qZe �b(e,hPb l rmh,e�u l�w|j h$fXb
z �b(z�bEfXr�e\db�fXh\db j q\e$gUqUb��+g j q\e�use\db cZbEz j e;u��b�hPb w nsg l usz w r�hPe j qZe,b j ePe,bXustmq j qZe S T�i Â � �j 9 � V�ç QwxiT��y�T
monÏÎlngª ] �q®��qsv��Hq �xt ÷� �ö{}v®t�°µ��{}r��Hqsr

� b cIdb�ePbSfXe,b(gUh cZb�ePh j fXb l f�p j hPt�db(b l wxi � y�cZrvuse �b(e,hPb f jSwkjvi nsb cZb�z�b l gUh,b(h w h\dbSf�u l b�z�z�b(q\e
nsb l u�z w gZn l u�r�q l c\b l nsb w ePrmq l b�e cZb"z�b l gUh,b(honsb l J+b(hPe,bXx l bMfXrmqkc j ushPb l j J+bSf w h\dbSf�u l usrmq �j�ikj�lPl b
nsgUzEusqUr l useZdb8a w h�usqkf�u w|j nsb(z�b(qZe w rmgUhFn jow pZ� l u{�+gUbEcZb l �KT

� j h,bSfXr�q l e,hPgkfXe;usrmq cZb l n�b w ePr�q l u l rvn~db l a j J+bSf�gUq�b�bML f j f�u�e\dbEcZb�� Q JKaacPNðusz w gZn l usrmq ePh j q l G
J+b�h l b l g w db(h�usb(g�hPb��j�Q�� bb� w r�gUh ë 9 ë K�V�ç Q qBdbSfXb lPl use,bBc\b�hPbSf~rmq l ePhPg\u�h,bBgUq�b�ePh j YPbSfXe,rvushPbIp&dbXnyu{fXrML �Ìc j nsb+T� b~n j usz w r l bE�+gUbKnsb l � l e(�b(z�bYc�db(ePbMfXePb(g�hFcZb}J+b(h,ePbXxP�ScIdb�ePbSfXe,b(gUh �j zEu{fXhPr w u l ePb l�j u�e j g"z�rSusq lKl uyx
f~rmgkf�pUb l cZbEcIdb�ePbSfXe;usrmqaT&��q�b w h\dbMf�u l usrmq l gUh�n j z�b l gUh,b�c\b nhNÞu�z w gZn l u�r�q�ePh j q l J+b(h l b�c\b$å�¶ ý h ¶ ý KS ç�� w r�gUh�gUq�W j u l fXb j g c\b QTSTSg� bb� usz w r l b�gUqUb w h\dbSf�u l usr�q�cZbEz�b l gUh,bEcZb l fXr+rmhÈcZrmq�qBdb(b l c j q l
nsb w n j qWToG á j gUePr�gUh�cZb V S �·z wIi Q y�Trq�b w n�g l a>n j�l db w|j h j e�usrmq�cZb l J+b(hPe,bXx�zEgZnse;u w n�b l c j q l g�q
f~hPrvu l b(z�b�qZe�cZb�W j u l fXb j g�h,bS�+gZusb(hPe$gUqUb w h\dbSf�u l usrmq cZb�n j z�b l gUh,bEcZb�dousq�WSdb(h�usb(g�hPb"�j [�z�z"T�^ j u l
n j h,bSfXr�q l e,hPgkfXe;usrmq cZb l Ò � cZb�z j qkcZbEgUqUb w h\dbMf�u l usrmq cZbEz�b l gUh,b�b(q�d j gUe,rmgUhYcZb S T Q z�z c j q l
nsbYcIdb(e,bSfXe,b(gUh��j zEuÌf~hPr w u l ePb l wIi Q y�T

�·b/c�db(ePbMfXePb(g�hI�j zou{fXh,r w u l e,b$cZrvuse�h,b w h\db l b(q\ePb�h w b(gEc\bBz j e�uÅ�b(h,b�U>K S T Vz� �
] b(e'cZrSu�e�db(t j nsb(z�b(qZe

V �
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�b(ePh,bYf jvwkjSi nsbEcZbpWør�qkfXe�usr�qUqUb(h j J+bSf�n j z �b(z�b�bML f j f�use\db w b�qkc j q\e�c�uyx j q l �j p j gUe,bKn�g�zousqUr l use\db+T� b c�db(e,bSfXePb�gUh�b l e�gUq c�db(ePbMfXePb(g�h ikjml db l gUhKn j ePbMf�pUq�rvnsrmtSu�b cZb l�l b(zEu{fXrmq|cZgkfXe,b(gUh l�j g l uÍnyuûG
f�u�g�z T�V�n�b l eKfXr�z w r l dbEc\bE�+g j e,hPb�e,rmqUq�b j gZxjU��j � S aG���+T���a �u� TÆ��b(e Q V fXz cZb�n�N j x�bYcZg�W j u l fXb j g ]
b�eFqUb(g�W i rmgkf�pUrmq l wxiTizyhakfXrmg�JZh j q\eFgUqUb�h\db(tSusrmq b�q w|l b(gkc\r�Gøh jvw uÌc+u�e\db c\b ë 9 ë K�V�ç Q T

��q z�r\cZg\n�b cON×gUq�b fXrmg|f�pUb cZg ePr�qUqUb j g�b l eRfXrmz w r l db cZb �+g j e,hPblW j fXb cZb cIdb(ePbSf~ePb(gUh j gl uynÍu{f�usgUz cZb£iT�ZT�i � i � T S z�ze¤CWør�hPz j q\e�cZb(gZx w n j q l cZb?iT�\T�i � [(VA�}z�ze¤�cZr l �j cZr l T��·b l cZb�gZxW j fXb l Wør�hPz�b(qZe�gUq j qUtSn�b c\b � S z�h j c j {kq�c\b h\dbMcZgZushPb n�b"qUrmz i hPb�c\b ePh j fXb l W j q\ePrmz�b l TB�·b l{|tmgUh,b l VZT � j b(e i z�r�qZe,hPb(q\e�gUq z�r\cZg\n�b cZg�e,rmqUq�b j g j J j q\eIb(e jvw h��b lIjml,l b(z i n j tmb+T � p j �+gUb w n j q
b l e$fXr�z w r l dbEcZb$��i��Ezou{fXh,r w u l e,b l cZb\[(VTi�z�z cZbKnsrmqUt w r�gUh�� S � zAcZbKn j hPt�b+Tk�·b l z�r\cZg\n�b l�l b
f�pUbbJ j gkf�p�b(qZe}U j J+bSf�gUq j qUtSn�b cZb¥[ Su¦�wkj h�h jvwUw r�hPe �j n j c�ushPbSf~e�usrmq h j c�u j n�b ]�j {|q cZbEzEusqZuszou l b(h
nhNÁbM§ b(e�c\b l a�rmqUb l usq j e;u�J+b l U l g�h�W j f~b j f~e�u�J+bFcONÁgUqEcPN�db(e,bSfXePb�gUh�7�i�[�T�i � imV\T S z�ze¤ ] T � b�ePePbIt�db(rmz�db(ePh;usbw b(h,z�b�eFcON j ePe,bXusqkcZh,b�gUqUb w h\dbSf�u l usr�q�cZb\[bi$�·zAc j q l n�b w n j qRTcG á b(e$cZb Q � S � z b(q¥d¨wxi��zy�T

�·b l z�r\cZgZnsb l cZb l·i r�gkf�p�rmq l�l rmq\e�fXrmq l ePh,gZuse l�l gUhansbIz �b(z�b w h;usqkf�u w bF�+gUbIfXb(g\xYcZg�ePr�qUqUb j gK7
c\b(gZx w n j q l ePh jvw db'a�rSL �{c j g\x_cZb cIdb(ePbSf~ePb(gUh cZr l �j cZr l rmq\eNg�q j qUtSn�b b(qZe,hPb"b(gZx�c\b � S z�h j c·T
�$q�c�u l �+gUb cZg i r�gkf�p�rmq�b l e fXrmz w r l db cON×gUq2�j ePhPrSu lNj qUqUb j gZx�c\b c�db(ePbMfXePb(g�hbaIcIdb w b(q|c j q\e cZb
n j w r l u�e;usrmq b�q©d�cZg c�u l �+gUb+T$� j {|tmgUh,b V\T+[ S�w h\db l b(q\ePb"gUqUbjJZgUb cONÁgUq�c�u l �+gUb cZg i rmgkf�pUr�q
b�e�n j {kt�gUhPb"VZT�[T[ z�r�qZe,hPb nsb l c�usz�b(q l usrmq l U�b�q z�z ] cZb l c�u�§$db(hPb�qZe l z�r\cZgZnsb l U�gUq�b£W j fXb ] �+gZu
f~rmz w r l b(q\eBnsb l c�u l �+gUb l cZb lBi rmgkf�pUr�q l T �·b lFi r�gkf�pUrmq l�l rmq\e w n j fkdb l b�qZe,hPb8�T�\T Q b(e$V7�æ�ZT ��fXz c\gw rSu�q\eYcONðusq\ePb(h j fXe;usrmq b(e w b�hPz�b(ePe,b(qZe j g cIdb(e,bSfXe,b(gUhR�j zEu{fXhPr w u l e,b l cZb�f~rmgfJ\h�ush�gUq�u�q\ePb�h=J j nynsb b(qw|l b(gkc\r�Gøh jvw uÌc+u�e\db�YPg l �+gGN{�j 9 � V�ç Q T

²�q�{kqªa>n�NÁb(q l b(z i nsb"cZb l ePrmq�qUb j g\x4b�e�cZb l�i rmgkf�pUr�q l hPb w h\db l b(q\ePb b(q�J+u�h,rmq«i�[ z ¤ cZb"cZb'G
e,bSfXe,b(gUh l&j g l uynyuÌf�u�g�zga j J+bSf$gUq ePrme j nµcZb¬iZT V�zouynynyu�r�q l cZbYf j q j gZx�T
monÏÎlnÏÎ Zt���ñòqsv���°�|µt��D�Fwxq«÷�Lt��Dy�{}���H{±°c~ ylq �Ht��µ~xr�{ä�H{}°o~

�·bFe,h j YPbSf~ePrmt�h jSw pUbR�j h j c�u j e�usr�q c\bFePh j q l use;u�r�q w b(hPz�b(e$�j n j Wørvu l cZbFhPbMfXrmq l ePh,gZushPbFn�b l ePh j fXb l
c\b l�wkj h,e�u{fXgZnsb l f�p j h,t�db(b l�j J+bSfBg�qUb�t�h j qkcZbKbML f j f�useZdb8ak�j nhN j u{cZb cZb l�w uyxUb~n l b�eBc\g cIdb�ePbSfXe,b(gUh$�j zouûG
f~hPr w u l ePb l aZb(e/cZb�fXrmq\ePh;u i gUb(hY�j u{cZb�qZe;u {|b(h�nsb l dbXnsbSf~ePhPr�q lBj J+bSfBnsb�f j n�r�h�usz"�b(ePh,b dbXnsbSfXe,hPrmz j t�qBdb(e;uÌ�+gUb+Tü$g �a� � aansbNh jvwUw r�hPe�cZg q�rmz i h,b cON;db~n�bMfXePh,rmq�u l rSn~db l gUh�nsb qUr�z i hPb c\b}YPb(e l b l eEcZb�n�NÁrmhÈcZhPb"cZb[ S^®�¯ T\� j h\dbZYPbSfXe;usrmq cZb l YPb(e j ePe,b(qkcZg�b�b�q gUe�uynyu lPj qZe$gUqZu{�+gUb(z�b(qZeInsb l f j nsr�h�usz"�b�ePhPb l b l e/cZb�nhN×r�h�cZh,b
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c\bK[ S v T·�·b l c�db(e,bSfXePb�gUh l usq\ePb(h,qUb l cZrvu�J+b(q\e j usq l u�Wørmg�hPqZushKgUq�b�h\dbsYPbSfXe�usr�q l g wUw n~db(z�b(qZe j ushPb�c\bK[ S vw r�gUh�h\dbScZgZush,b nsb i hPgZuse$cZb}Wørmqkc cZb l YPb(e l �j z�rSusq l c\bl[ S J cZg l ustmq j nIcPN�dbXnsbSfXe,hPr�q u l rvn~db�usqkf�nsg l u�W,T
V�n\c\rvuse w b(hPz�b(e,ePhPbÆa�t�h �j fXb��j gUq�qUrmz i hPb�usz w rmh,e j qZe'cZb w rSu�q\e l cZbIz�b l gUh,b wkj h�ePh j fXb8a�cON j J+rSu�h

g�q�c�dbSf�nsb(qkf�pUb(z�b(q\e�cZbFqZu�J+b j g V�VZTÆ�Fh jSw u{cZb w r�gUhBe,rmgUe,bBnsb l n�g�zousqUr l use\db l T'ü ikj�lPl b�nsgUzEusqUr l u�e\db8amnsb
cIdbSf�nsb(qkf�pUb(z�b(q\e�cZrSuse �b�ePhPb�f jSwkjvi nsb�c\b l dbXnsbSfXe�usr�qUqUb(hIn�b w nsg l tmh j qkc�qUr�z i hPb�cZb$f j q j g\x w r l,l u i nsb l
c\b�n j w pZ� l u{�+gUb�cZg©� j J+bSfKgUqUbEh,bSfXrmq l ePh,gkfXe;u�r�q�h jvw u{cZb�c\b l ePh j fXb l cZb l dbkJIdb(q�b(z�b�qZe l Tcü p j gUe,b
nsgUzEusqUr l useZdb8a l rmq"h �rvnsb w h;usqkf�u wkj nsbEb l eKc\b�h\dbScZgZush,b�nsb i h,gZuse�cZbpWørmq|c�cZb�YPb(e l ��g\u w b�gfJ+b(q\e w rSnyn�g�b(h
n j�l db~n�bMfXe�usrmq�c\b l dbXnsbSfXe,hPr�q l U w rmgUh"cZb l usz w g\n l usrmq l ePh j q l J+b�h l b l cZb V S �j � SÇ� bk� ] wxi��Ty�TB�·b ll ustmq j ePgUh,b l cZg³e,h j YPbMfXePr�tmh jSw pUb w b(h,z�b(e,ePb(q\e cON×bXx�ePh j ushPb nsb l u�t�q j nocZb n j c�db l usq\e\db(t�h j e�usrmq_cPN×gUqÈf� Û b(q`	 Ç 	 ® cZg i hPgZuse�cZb�Wør�qkc f~rmz i usq j ePrvush,b�u�z w rmh,e j q\e�cZb lFwkj ushPb l cZb�p j c\hPrmq l f�p j hPt�db(b l b(e
cPNðu{cZb(q\e�u�{kb(hBnsb l db~n�bMfXePh,rmq l z�r�g l cZb l YPb(e l cZb i Tû>r�gUh$fXbpW j ush,b8aZnsb�e,h j YPbMfXePr�tmh jSw pUb�hPb w h\db l b(q\ePbKgUq?J+rSn�g�z�bYcZbYcIdb(e,bSfXe;u�r�q u�z w rmh,e j q\e�U�z j u l
g�qUb"��g j qZe;useZdb"cZb z j e�u��b(h,bÊÉ S ç Q Â �

]Yj {kq�cZbKWørmgUh,qZush j gUePr�gUh cZb � S�w rSusqZe l cZb z�b l gUh,b l�wkj h
e,h j fXb l cZb wkj hPe�u{fXg\n�b f�p j hPt�db(b j J+bSf�¶ ý ; S ç Qg� bb�	b(e w rmgUh ë 9 ë K2V�ç Q T � b c�db(ePbMfXePb(g�h�b l e ikjml dbl gUhKnsb w h�usqkf�u w b c\b l e,g i b l �j cIdb(h;u�J+bg7·nhN;dbXn�db(z�b(q\eYcZb cIdb(ePbSf~e�usrmq b l eRfXrmz w r l db cONÁgUqÊ{Un/cON j qUr\c\bU w n j �+gBdb r�h
GøePgUq�t l e��b(qUb ]oj g�fXb(q\ePh,b"cON×gUq ePg i b�fX��nyusqkcZh;u{��gUbÆaF��g\uËYPrmgUb n�b�h �rvnsb�c\b�f j ePpUr\cZbÆaBb(e
h,b(z w nyu�e cONÁgUq�z�dbXn j qUtmb�cZb t j ajU
� S JÌ�Kb Õ V S J � ÈÎÍ Õ [ S J ��Ï ¤ ñ w � S y ] T��·b l ePg i b l�l r�qZel fXbXnyn~db l c j q l cZb l { i hPb l c\b w rSn�� w h,r w ��n��b(qUbu� w rvns�Idb(ePp\��nÅ�b(q�b j {kq�cZb w hPr\cZg\u�h,b nsb l h j �+rmq l �AcZb
h j c�u j e�usrmq�c\bEePh j q l use;u�r�q wkj h�nsb l dbXnsbSfXePh,rmq l Ts��qUb w|j hPe;u{fXgZnsb �+gZuIe,h j J+b(h l b�nsbEe,g i bousrmq\u l b�nsbEt j a
b�eFgUq l u�t�q j n'b l e�z�b l g�hZdb l gUhBnsb}{Un'cON j qUr\cZb+T � b l � l e��b(z�b w b(h,z�b(e$c\bEfXr�qUq jz��se,hPb�n jEw r l use;u�r�q�cZb
n j�wkj h,e�u{fXgZnsb�b(q z�b l g�h j q\e�nsbKe,b(z wkl cZb�cIdb(h;u�J+bKcZb l dbXnsbSfXe,hPr�q l b(e/cZb$z�b l gUhPb�hµnsbYcIdb wË�rmeFcPN�db(qUb�hPtvusb
J+u j nhN j z w nyu�e,gkcZb�cZg l ustmq j n j {kq cONÞu{cZb(q\e�u�{kb(hBnsb l dbXnsbSfXe,hPrmq l w �8[My�T&��qUb�ePh j fXbYcON;dbXnsbSfXe,hPrmq�fXrmq\e�usb(q\e
c\b l>w rvusq\e l c\b�z�b l g�hPb j J+bSf�g�qUb j z w nÍuse,gkcZb w nsg l dbXnsbbJIdb$�+gUb$fXbXnynsb l ustmq j qZeIn�b wkj�lPlPj tmb�cPN×gUq w usrmqGa
c �g j gZx"h j �+rmq l � c\b�h j c�u j e�usrmq cZb�e,h j q l use�usrmq cIdb(e,bSfXe\db��j nhN j u{cZbEc\g x&db(qUr�q¶w �8[by�T

�·b e,h j YPbMfXePr�tmh jSw pUb b l eEf~rmz w r l db cPN×gUq e,rmqUb j g�b(eEc\b cZb�gZx i r�gkf�p�rmq l a>n�NÁb(q l b(z i nsb f~rmg�GJ\h j qZe&gUqNusq\ePb(h�J j nynsb�b(q wkl b(gkcZrAGÅh jvw u{c�use\db�c\b ë 9 ë K�V�ç Q Tk� j {ktmgUh,bYVZT+[�V w h\db l b(q\ePb�gUq l f�pUb(z j c\g
cIdb(ePbSf~ePb(gUh/c j q l nsb w n j qRTcG�dUTk�·bYePr�qUqUb j g b l e$fXrmz w r l dbRcZb¬� j qUqUb j gZx�fXrmq|fXb(q\ePh�u{�+gUb l akf�p j fXgUq
f~rmq\ePb(q j qZeÐ�mVKz�r\c\gZnsb l T!��qEz�r\cZgZnsb�cZg w hPb�zousb(h j qUqUb j gGa w n j fkdbY�j i S f~z	cZg w rvusq\eFcZb$f~rvnynyu l usrmqGa
b l e'fXrmz w r l db$c\b��mVA��ePg i b l cZb � z�z_c\b$c�u j z"�b(ePh,bBb(e'cZbp[ QTS fXz_c\b�nsrmqUt�a+b(z w uÍn�db&b(qK[��KfXrmg|f�pUb l T
�·b l z�r\cZg\n�b l cZb l cZb�gZxZuÅ�b(z�b�b(eFePh,rvu l uÅ�b(z�b j qUqUb j gZx l r�qZe$hPb l;w bSfXe�u�J+b(z�b(q\eFfXr�z w r l db l cZb Q V S b(e
�æ�T� e,g i b l b(z w uyn~db l b(q�V � b(eR� S fXrmg|f�pUb l T�� j c+u�z�b(q l usrmq cZb l e,g i b l db(e j q\e�u{cZb(q\e�u{�+gUb �j fXb�gZx
c\b l z�r\cZgZnsb l c\g w h,b(zEu�b�h j qUqUb j gaT\�~N×b(q l b(z i nsb$cZg�ePr�qUqUb j g b l e j usq l u�fXr�z w r l db�cZb Q V Q �u� ePg i b l
c j q l n j c+u�h,bSfXe;u�r�q j x\u j nsb8avnsb l e,g i b l db(e j qZe l db w|j h\db l cON×g�qUbFc�u l e j q|fXb$cZb�i\T �Fz�z_b(qYz�rS�+b(q�qUb&c j q l
nsb l c�ush,bSfXe�usr�q l�j x\u j nsb l b(e j aXuszEgUe j n�b l T � b(ePe,b�c�u l e j qkfXb�r w e�uszou l b�n j h,bSfXr�q l e,hPgkfXe;usrmq�cZb l ePh j fXb lw �SV�y�T\�·b i r�gkf�p�rmq b l eFfXr�z w r l dbKb(q�ePh,rvu lBwkj hPe�usb l U�e;� w bºü�a���b(e � ]Ij J+bSfBgUq ePrme j n�cZbKV � [ Q �7�A�SV
e,g i b l T�� j�w h,b(zEu��b�hPb w|j hPe;usbFb l e'fXrmz w r l db(b$cZb�iFhPr�gUb l>w n j f¼db(b l b(qZe,hPb��T�!K�d K}[ki��ZT � fXzgaSf�p j fXgUqUb
f~rmz w r l db(b�cZb}[ki�fXr�gkf�p�b l cZb_��iA� e,g i b l c\b�����f~z	cZbFnsrmqUtRc j q l n j c+u�h,bSfXe;u�r�q h j c�u j nsb+TH��q�usqZe,b(h
GJ j nÍnsbYcZb � z�z b(qZe,hPbFnsb l fXrmg|f�pUb l b l eFhPb�z w nyu wkj hFgUqUb w bXnynyu{fXgZnsbEcZb w rvns� w hPr w �+n��b(qUb w b(hPz�b(e,e j q\e
c\b w h,r\cZgZushPbEnsb l h j �+r�q l �	c\b�h j c�u j e;u�r�q�cZbEe,h j q l use�usrmq�T>� j c�u l e j q|fXbEb(q\ePhPbYePg i b�c j q l f�p j �+gUb
f~rmgkf�pUb�J j h�usbYcZb Q TWV�z�z w rmgUhxT � i � fXz �j �\T � z�z w rmgUhxT � [ S �Ef~z T\�·b i rmg|f�pUr�q"cZbKe;� w b_�
b l e&fXrmz w r l dbKcZbl��h,rmgUb l U¿[biA�ZT���K�d�K$V7�A�+T � fXz ] a+f�p j f~gUqUb�fXrmz w r l db�bKfXr�z�z�b$fXbXnynsb l cZg�e;� w b2üU�bXx|fXb w e\db�nsbKqUr�z i hPb cZb�fXr�gkf�p�b l aH��aZb�e�n j c+u l e j qkfXb�b(q\ePhPb�fXr�gkf�p�b l 7P[(VEz�z j g nyusb(g�cZb � z�z ] T
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²�q�{|qGaZnsb i rmgkf�pUr�q cZb�e�� w b � b l e�fXr�z w r l dbEcZb � h,rmgUb l U[V���[�T �!Kùd:K��u�TiZT��mfXz ] c�u�J�u l db�b l b�qú[bi
f~rmgkf�pUb l cZb Q ��ioe,g i b l cZb QuQ fXz cZbKn�r�qUtfaZnsb l e,g i b l db(e j q\e l db wkj h\db l cON×g�qUbYc�u l e j qkfXbYcZb Q TWV�z�zw r�gUh$T ��� � f~z �j [u[mT V z�z w r�gUhZT � [ S � S z�z T��~N×b�q l b(z i n�b�c\g ePh j YPbSfXe,rmtmh jvw p�b hPb w hZdb l b(qZe,bj usq l ux���"fXrmg|f�pUb l cZbEePg i b l c j q l n�b�ePr�qUqUb j g�b�e�cZb VmV � fXrmg|f�pUb l cZbEePg i b l�w rmgUhKnsb i r�gkf�pUrmqGaj�lPl gUh j qZe j usq l u�gUq qUr�z i hPb�dbXnsbbJIdbYcZb w rvusqZe l c\b�z�b l gUhPb wkj h�e,h j f~b�c\b w|j hPe;u{fXgZnsbEf�p j h,t�db(b�T

� j h\db l rvnsgUe;usrmq b(q w r l u�e;usrmq w rmgUh/f�p j ��g�bBePg i b$b l e j ePe,b(qkcZgUbY�j\�b(e,hPb$cZbBnhNÁrmh�c\hPb�cZb}[�� S �·z¥a
f~b���gZu w b(h,z�b(eYcON j e,ePbXusqkcZh,b gUqUb�h\db l rvnsgUe;usrmq�b(q w r l use�usrmq�cZbonhNÁrmh�c\hPb cZb QTS �·z l gUh�gUq�b ePh j fXbw r lPl �bMc j q\e�g�qUbY��g j h j qZe j usqUbEc\b w rSu�q\e l cZb�z�b l gUhPb�T

�·b l ePb l e l cONÁgUq w h,rmePr�e;� w b¥w �Æ[MyIc\g�ePh j YPbSfXePr�tmh jvw pUbEr�qZe w b�hPzEu l cON×r i ePb(q\u�h�gUq�b�hPbsYPbSfXe�usr�q
c\b w usrmq l a w r�gUh�gUqUbEbML f j f�u�e\dbEcZb l dbXnsbSfXe;u�r�q c\b l dbXnsbSfXe,hPr�q l cZbZ� S JûaacZb?[ STS U l rSuse�g�qUb w gUh,b(e\db
b�q4dbXnsbSfXe,hPrmq l cZb8�A�7J ] T

���Áü 3 � %/��)(� � �v 
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�·b f j n�r�h�usz"�b(ePh,b	db~n�bMfXePh,rmz j tmq&db(e�u{�+gUb4b l e nsb4cIdb(ePbSf~ePb(gUh���g\u\J j4w b(h,z�b�ePePh,b�cZb�z�b l gUh,b(h
nhN;db(qUb(h,tvusb&cZb l db~n�bMfXePh,rmq l aScZb l·w r l u�e,hPr�q l b(e�cZb l¼w pUr�ePr�q l T�V�n+bXx\u l ePb w nsg l usb(gUh l e;� w bIc\bBf j nsrmh;u�z"�b(e,hPb l 7
�j dbSf�p j q\e�uynynsrmqUq j tmb¬UÅusrmqZu l,j e�usr�qNr�g l f�usq\e�uynyn j e�usr�q ] a � b(hPb(q�_+rzJ�rmg"�j fXh;u l e j gZx�T+�·b$f j nsr�h�usz"�b�ePhPb�dbXnsbSf�G
e,hPr�z j tmq&db(e;u{��gUb�cPNìüDCF�°üFE b l eKgUq f j n�r�h�usz"�b(ePh,b"�j dbSf�p j q\e�uynynsrmqUq j tmb8a'fXrmz w r l db�cON jSikl r�h i b(gUh l cZbw n�r�z i U�z j e�uÅ�b(h,b wkjml,l u�J+b ] a cON j hPt�rmq nÍu{�+gZu{cZblU�z j e�u��b(h,b j f~e�u�J+b ] b�e$cON;dbXnsbSf~ePhPr\c\b l cZbKnsbSfXePg�hPbew ���Ty�T

��q f j nsrmh;usz"�b(e,hPb �j dbMf�p j qZe;uynÍnsr�qUq j t�b j a�t>db(qUb�h j nsb(z�b(q\eba�gUqUb l ePhPg|fXePgUh,b b(q fXr�gkf�p�b�b(eEb l e
f~rmz w r l db wkj h�7

< cZbKn j z j e�u�db(h,b wkj�lPl u+J+be7Uz j e�u��b(h,b�c\b(q l b j J+bSf�b�q t�db�qBdb(h j n�gUq qUrmz i hPb�dbXnsbbJIdb�c\b�q\gkf�n�db(r�q l a
c j q l nsbS�+gUbXn&gUqUb w|j hPe;u{fXgZnsbKJ jNw b(hÈcZhPb�cZbEnhN;db(q�b(hPtSu�b wkj h usq\ePb(h j fXe;usrmq j J+bSf�n j z j e;u��b(hPb�b(e
t>db(q&db�hPb(h&gUqUb�tmb(h i b�db~n�bMfXePh,rmz j tmq&db(e�u{�+gUb

VA�



< cZb n j z j e�u��b(hPb j fXe;u�J+bú7Iz j e�u��b(hPb w b(g�cZb�q l b8a�t j a�qUb�gUePh,b8a>nyuÌ�+gZu{cZb�qUb�gUePh,bNr�g l f�usq\e�uynyn j G
ePb(gUhkak��g�b nsb l$wkj h,e�u{fXgZnsb l c\b�n j tmb�h i b�J+r�qZeFusrmqZu l b�h�r�g�W j u�h,b l f�usq\e�uynynsb(h(TGq j q l nsbRf jml cPN×gUq
f j nsrmh;usz"�b(e,hPb �j dbSf�p j q\e�uynynsrmqUq j tmbR�j usrmqZu l,j e�usr�qGa�nsb lawkj ush,b l dbXnsbSfXe,hPr�q l GÌusrmq l J+rmq\e�c�db(h�u�J+b(hka l r�g l
n�NÁbM§ b(e'cON×gUqRf�p j z w db~n�bMfXePh;uÌ�+gUb8aSb(eausqkcZgZushPb$gUq l ustmq j n l gUh�gUqUb�dbXnsbSfXePh,r\cZb w n j fkdb(bBb(q\ePh,bFcZb�gZx
fXrmgkf�pUb l cZb�z j e�u��b(hPb wkjml,l u�J+b+T � b l u�t�q j n l b(h j�w hPr w rmhPe;usrmqUqUb~n$�j nhN;db�qUb(hPtSusb�c�db w r l db(b�c j q l n j
z j e�u��b(hPb wkj�lPl u+J+bYb(e j fXe�u�J+b+T
Ï q f j h j f~eZdb(h;u l bEgUq f j n�r�h�usz"�b(ePh,b wkj h l,j hZdb l rvnsgUe�usr�q�b(q db�qUb(hPtSusb���gZu w b(gUe l N×bXx w h;u�z�b(h wkj h

n j�l r�z�z�bY��g j cZh j e�u{�+gUbEcZb�e,hPrvu l ePb(h,z�b l 7
ýþý
: � ÿm :��

`
: ��� U;V\TWV ]

r �g :³b l eµnhN;db(qUb(h,tvusbFePr�e j n¼cZbBn j w|j hPe;u{fXgZnsb8agý ý b l e>nhN;dbMf j h,eI��g j cZh j e�u{�+gUb$z�rS�+b(qRcZbBn j c+u l ePh;u i gUe�usrmq
t j g l,l usb(qUq�bEcZbKnhN;db(q�b(hPtSu�bRcZb l dbbJIdb(qUb�z�b(q\e l fXb�qZe,hZdb l gUhK: b�e}7

< j 7XePb�hPz�b l e,r\f�p j�l e;uÌ�+gUb8a db�t j nsb(z�b(q\e jvwUw bXn�db&ePb(h,z�b'cON;dbMf�p j qZe;uynÍnsr�qUq j t�b w rmgUh·nsb l f j nsr�h�usz"�b�ePhPb l
�j dbMf�p j qZe;uynÍnsr�qUq j t�b+T�V�n&cIdb w b(q|c�cZb l�� gkf~ePg j e�usrmq lYl e j e�u l e�u{��g�b l cZg qUr�z i hPb�c\b wkj hPe;uÌf~gZnsb l
t>db(q&db�hZdb(b l w rmg�h�gUq_cIdb wË�rme�cPN�db(qUb�hPtvusb�c\rmqUq&db�b+TcV[nYb l e�c�ush,bSfXePb�z�b(q\e"fXrmh,h\dbXn�db j g_qUr�z i hPb
cON;dbXnsbSf~ePhPr�q l cONðusrmq\u l,j e;u�r�q_fXh\db(b l c j q l n j z j e�u��b(hPb j fXe�u�J+b+T � b�q�rmz i h,b�cIdb w b(q|c4cZg�h jvw Gw r�hPe"cON;dbSf�p j q\e�uynyn�r�qUq j tmbR9 ��g j q\e�use\db cZb�z j e�uÅ�b(h,b wkjml,l u�J+b wkj hNh jvwUw r�hPe��j n j �+g j q\e�use\db
cZbEz j e�u��b(h,b j fXe�u�J+bU9 b(e�cIdb w b�qkc�c\bon j z j e�u��b(h,b j fXe�u�J+b$9 w nsg l nhN;db(qUb(h,tvusb�z�rS�+b(qUqUb�� =qBdbSfXb l,lPj u�h,b �j usrmq\u l b(h�nsb�t j a�rmg nsb nyu{�+gZu{cZbEb l eÅW j u i nsb8a w n�g l nsb�q�rmz i h,b�cPN�dbXnsbSfXe,hPr�q l cONðusr�qZuûGlPj e;usrmq l b(h j dbXnsbbJIdb8a cZrmq|f w nsg l n�NÞusq � gUb(q|fXbEcZb l�� gkfXe,g j e;usrmq l�l e j e;u l e�u{�+gUb l c j q l n j z�b l gUhPb
cZbKn�N;db(qUb(h,tvusb l b(h j W j u i nsb+T

< i 7SePb(h,z�b&cZb i hPgZuseÅU `�] usq\ePh,r\cZgZuse wkj h>n j f�p j����q�bFcON;dbXnsbSfXePh,rmqZu{�+gUbBb�eba w r�gUh>nsb l fXrvnynyu l usrmq�qUb(gUh l
�j p j gUe,b�nsgUzEusqUr l u�e\db�fXrmz�z�b�nsb��a� � a|nsb i hPg\u�e�cONÁb(z w uÍnsb(z�b(q\e(T

< f�7Ze,b(hPz�bKf~rmq l e j q\epU � ] T!V�n�fXr�qZe;u�b�qZeIn�b l qUrmq�GøgUqZu�Wør�hPzEu�e\db l z�dbSf j qZu{��gUb l a�nsb l usz w b(h�WøbSf~e�usrmq l
cZbKn j f j nÍu i h j e;u�r�qGa·nsb l h\db l u{cZg l cZb l c�u�J+b(h l b l f~rmhPh,bSfXe;u�r�q l$jvwUw nyu{�+gBdb(b l$l gUhFnsb l cZrmqUq&db(b l aZnsb lJ j h�u j e;usrmq l c\b n j e,b(z w db(h j ePgUh,bKrmg�cZbKn jow g�hPb(e\db�c\b n j z j e�u��b(h,b j fXe�u�J+b8aUb�e�f�TsT�T
� j hPbSf�pUb(hÈf�p�b�cZg i r l r�q�cZb&��ustmt l cZb~W j u i nsbBz jml,l b�U>K�V STSp� bk� ] qBdbSfXb lPl use,b�g�qEf j n�r�h�usz"�b(ePh,b

dbXnsbSfXe,hPrmz j t�qBdb(e;uÌ�+gUb w b(hZWørmhPz j q\ebakqUr�e j z�z�b(qZe w rmgUh$n�bRf j q j n
	���� b(e�	�� � 	�T �·b�f j nsrmh;uûG
z"�b(e,hPbYcZrvuse j e,ePbXusqkc\hPbEgUqUbYh\db l rvnsgUe;u�r�q l g�h�n j z j�lPl b�cZg i r l r�q c\b���ustmt l cZb?[�J T���rmgUh�f~bXn j aUuÍnW j gUe�gUq�ePb�hPz�bFcON;dbSf�p j q\e�uynyn�r�qUq j tmb�cZb}[ S J h�� :ÂU�����Ã ] b(e�gUq�ePb�hPz�bFfXr�q l e j q\eµusq�WMdb�h�usb(gUhIrmg db�t j n
�j\S T���� w [u[My�T � bEcZb(h,qZusb(hFePb�hPz�b�c\rmzEu�q�b�n j h\db l rvnsgUe;usrmq b(q�db(qUb(h,tvusbEc j q l n j t j z�z�bYcZb l p j gUePb l
db(qUb(h,tvusb l T���usq l u·uyn'cZbbJ+usb(qZe�usz w r�hPe j q\e w r�gUhBn j hPbSf�pUb(hÈf�p�b$cZb w|j hPe;u{fXgZnsb l n�r�gUh�c\b l a�fXrmz�z�bFnsb l �cÿ
b�e�� ÿ a l bEcIdb l usqZe\db(tmh j q\eKb(q�db~n�bMfXePh,rmq l r�g w r l use,hPrmq l c\bEp j gUe,b db(q�b(hPtSu�b�T � b l dbXnsbSfXe,hPr�q l�w b(gfJ+b(q\ej ePe,bXusqkcZhPbYcZb l db(qUb(h,tvusb l YPg l �+gGNÌ�jRQ�! bb�ET

�·b l fXb~nÍnsgZnsb l cZg f j nsrmh;usz"�b(e,hPb�c\rvu�J+b(q\e j usq l u �b(e,hPb�f jvwkjSi nsb l c\bFz�b l gUhPb�hBc\b l db(qUb�hPtvusb l&j nyn j q\e
c\b QuS#" bk�%$ dbSf�pUbXnynsb�c\g i hPgZuse�cZbpWørmqkc&$ �j � ! bb�ETÏ gUe,hPb�gUqUb�z�b l gUhPb w h\dbSf�u l b cZb nhN;db(q�b(hPtSu�bÆaBrmq�J+b(gUe�db(t j nsb(z�b�qZe �+gUb n�b f j n�r�h�usz"�b(ePh,b j use
g�qUb j f(fXb w e j q|fXb�n j hPt�b j {kq�cPN×r i|l b(h�J+b(h�nsb f j q j n'	 � ��cZbRW j u i nsb l e j e;u l e�u{�+gUb+T � b(e,ePb�n j h,tmb
f~rmgfJ+b(h,ePgUh,bEb(q 9 cZrvuse �b�ePhPbR{kqUb�z�b(q\e l b(tmz�b(q\eZdb j {kq�c\b l db wkj h,b(hYcZb(gZx w pUrme,rmq l e,h(�b l fXrSnÍnyusz�db l
u l,l g l cZb�n j cIdb l usq\eZdb(t�h j e;usrmq�cPN×gUq)(�*�aahPb w h\db l b(q\e j q\e j gUePh,b(z�b(qZe�gUq�b l r�gUh�fXb cZb i h,gZuse�cZblWørmq|c
usz w rmhPe j q\ePb+T

�·b f j nsrmh;u�z"�b(e,hPb8a�e,rmg�YPr�gUh l�w rmg�honsb f j q j n�	 � �Ëa�cZrSu�e w rmgfJ+rSush�cZrmqUq�b(h�n j c�ushPbSfXe;usrmq
c\b l�w pUr�ePr�q l aFqUr�q³z�b l g�hZdb(b�c j q l nsb l cIdb(e,bSfXe,b(gUh l cZb�e,h j f~b l f�p j h,t>db(b l a j J+bSf w hZdbSf�u l u�r�q w r�gUh
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j ePe,bXusqkcZhPbBn j h\db l rvnsgUe;usrmq l gUh�n j z jml,l b$cZg���ust�t l cZb}[-� T.�>r�gUhIfXb~n j amgUqUbFh\db l rSnsgUe�usrmq j qUt�gZn j ushPbYcZbQuS z�h j c�� � :ÂU��/�-0 ] b l eKqBdbSfXb lPlPj ushPb+T � b(eKr i YPbSfXe�u�WIb l e j ePePb~u�q\eKb(q l b(t�z�b�qZe j q\e�nsb�f j n�r�h�usz"�b(ePh,b
nsr�qUtvusePg|c�usq j nsb(z�b(q\e j {kq cON×g�e�uynyu l b(hNnsb l fXr�z w|j hPe;usz�b(q\e l fXrmz�z�b i h jml cZb nsbbJ+usb(h(T�q�b w n�g l aBnsb
f j nsrmh;u�z"�b(e,hPbYcZrvuse j u{cZb(hR�j n j�l db wkj h j e�usr�q¢7
1 Î�sYPb(e�7Sb(q�gUe�uynyu lPj q\e�nsbFf j n�r�h�usz"�b(ePh,bBp j cZhPr�qZu{��gUbÆamrmq j ePe,b(qkc�gUqUbBbÁL f j f�use\db&cONÞuÌc\b(qZe;u�{ f j e;usrmq
cZb lKw pUr�ePrmq cZb3254 S � j J+bSf�W j f~ePb(gUhYcZb hZdbZYPbSf~e�usrmq�c\b l YPb(e l�j gUePr�gUh�cZb QTSTSuS}w r�gUhEgUqUb
t j z�z�b�cPNðusz w gZn l usrmq�e,h j q l J+b(h l bYcZbYV Q76 [ STS�� bb� w8� � y�T

1 �z�sYPb(eR7 j J+bSfKnsb l cZb(ePbMfXePb(g�h l cZb�e,h j fXb l f�p j h,t�db l b(e$n�b�f j nsrmh;u�z"�b(e,hPb�p j cZh,rmqZu{�+gUb8aagUqUb�bML 6
f j f�use\db�cPNðu{cZb(q\e�u�{ f j e�usrmq c\b l db~n�bMfXePh,rmq l$j gUe,rmgUh cZb9� S � j J+bSfKgUq?W j fXe,b(gUh$cZbYhPbZYPbSf~e�usrmq"cZb lYPb(e l cZbKnhN×r�h�cZh,bYcZb\[ S-: b l e j ePePb�qkcZgUbew8� Q y�T

1<; �ZYPb(e�7+gUqUb�bML f j f�use\db�cONÞuÌc\b(qZe;u�{ f j e;usrmq"cZb l ; cZbç� S � j J+bSfFgUqUbKh,bZYPbSfXe;u�r�q c\b l YPb(e l cZb � SuS
l b(h j use j c�dbS�+g j e,b w rmg�h�n�N;db(ePg|cZb l cZb l�i r l r�q l cZb ��ustmt lEl g w b(h l �Zz�db(e,h�u{��g�b l U>= � 	 � ;�; a	@?A� ;CB ] T � bMf�u w b(gUe �b�ePhPb j ePe,bXusqZe�b(q fXr�z i usq j q\eKnsb l cZb(ePbMfXePb(g�h l cZb�e,h j fXb l f�p j h,t�db(b l a
n�bYf j nsrmh�usz"�b(ePh,b�dbXnsbSfXePh,rmz j t�qBdb(e�u{�+gUb�b�eBn�bRf j nsr�h�usz"�b�ePhPb�p j cZhPr�qZu{��g�b¥w8��i�y�T

D$q l b(tmz�b(q\e j e�usrmq n�r�qUtvuse,gkc�usq j n{b w b(h,z�b�e$cON×r w e�uszEu l b(hFn�NÞu{cZb(q\e�u�{ f j e�usrmq cZb lBwkj hPe;uÌf~gZnsb l a·b�qNg�e�uyn 6
u l,j q\eNnsb l w hPr w h�u�db(e\db l c\g_c�dbbJ+bXnsr wUw b(z�b�qZe�nsr�qUtvusePg|c�usq j nsb�c\b l tmb(h i b l dbXnsbSfXe,hPr�z j tmq&db(e;u{��gUb l cZb
f�p j ��gUb�e�� w bYcZb wkj h,e�u{fXgZnsb l TE�nYb l e"b lPl b(q\e�usbXn��+gUb�nsb f j n�r�h�usz"�b(ePh,b l rSu�e pUb(h,z�db�e�u{��g�b j {kq2��gUb n�N;db(qUb(h,tvusb�z j qk�+g j q\ePb
z�b l gUh\db(b w hPr�J+usb(qUqUb cZb l�w|j hPe;u{fXgZnsb l �+gZu�qªNðusqZe,b(h j tvu lPl b(q\e wkj�lNj J+bSfNnsb cIdb�ePbSfXe,b(gUh b�e qUrmq cZb l
dbXnsbSfXe,hPrmq l r�g4c\b l�w pUr�ePrmq l �+gZu l b(h j usb(qZe l rmh,e�u l c\g4c\b(ePbSf~ePb(gUh wkj h�g�qUb&F(r�qUb u�q j fXe;u+J+b�THG�q�{kqGa
r�q¨J+b(gUe���g�b�n j hZdb w rmq l b�cZb�nhN;db~n�bMfXePh,rmqZu{�+gUb l rSu�e�h jvw u{cZb w rmg�h�q�b wkj�l�j YPrmgUe,b(h�cZbYePb(z wkl z�rmh,e(T
�~NÁb(q l b(z i nsb8aadbXnsbSfXePh,rmqZu{�+gUbKb(eIF(r�qUb�cZbKcIdb(ePbSf~e�usrmqGa�cZrvuseFh\db l u l e,b(h j gZx�h j c�u j e;usrmq l$l gUh&gUqUb w db(h;u�r\c\b
c\b�c+uÍx j q l cZbpWørmqkf~e�usrmqUq�b(z�b�qZe�T�>r�gUh lPj e;u l W j ush,b�fXb l bXxZust�b(qkfXb l aZuyn j db(e\dbYf�pUrSu l uµcZbEfXr�q l e,hPgZush,b�gUq�f j nsrmh;usz"�b(e,hPb dbXnsbSfXePh,rmz j-6
t�qBdb(e;uÌ�+gUb �j dbSf�p j q\e�uynynsrmqUq j tmb w nsrmz iJ6�j hPtmr�q nyuÌ�+gZu{cZbEb(e �j t�db(rmz�db(e,h�usb j f(fXr�h�cIdb�rmqaT

�·bRf j nsrmh;usz"�b(e,hPb dbXnsbSf~ePhPr�z j tmq&db�e�u{��g�b�cONK� ! �L��M l b�h j fXr�z w r l db�cONÁgUq e,rmqUqUb j gúUON 9PNJQ [,R Q^]
b�e�cZb�cZb(g\x i rmgkf�pUr�q l U¿[�R��.� Q Q5N 9SNTQ �URWV ] cZb wkj h,e�b(e�cON j gUe,hPb cZg�ePr�qUb j g j J+bSf�gUqUb�f~rmgfJ+b(h 6
e,gUhPbEe,rme j nsb b(q wkl b�gkcZr 6 h jSw u{c�use\db"cZbVN 9SNLQ ��RWVZTSD�q w hZdb 6 dbSf�p j q\e�uynynsrmqUqUb�gUh l b(h j w n j fkdb cZbbJ j q\eKnsb
f j nsrmh;u�z"�b(e,hPbYc j q l nsbYfXhP�+r l e j e(T�E�n�fXrmgfJ\h�ush j gUq usq\ePb(h�J j nyn�bRcZb wkl b�gkcZr 6 h jSw u{c�use\db�cZbWN 9PN�Q�[�RK4 j {|q
c\b�hPbMfXrmgfJ\hPb�hBn�N;db(qUb(h,tvusb w b(hÈcZg wkj h�nsb l�w|j hPe;u{fXgZnsb l cZbkJ j qZeFnsb�f j nsr�h�usz"�b�ePhPbKU[c�db(e,bSfXePb�gUh$cZb�ePh j fXb l
f�p j hPt�db�b l a i r i usqUb l g w h j fXrmqkc\gkfXePh;u{fXb�b(e$f~hP�+r l e j e ] T
X�Y[Z�Y[X \9]S^`_LaIb>cedJfhg5i]kjJd�]S^mlnaIopd�crqnf>s tn]S^

�·b i g�e�c\b l f j nsrmh;usz"�b(e,hPb l p j cZhPr�qZu{��g�b l b l eYcZbEz�b l gUh,b(h�nhN;db(q�b(hPtSu�b cZb l p j cZh,rmq l a�cZb�f~rmq 6
e,h�u i gUb�h��j z�b l gUh,b(h�nhN�db(qUb�hPtvusbKe,h j q l J+b(h l bKz j q|��g j qZe,bKb(e/cZb�fXr�z w n�db(e,b(h�nhNÞuÌc\b(qZe;u�{ f j e;usrmq�c\b l�wkj h 6
e;u{fXgZnsb l T

� j z�b l gUh,b�cZb�n j z j�lPl b cZg ��g j h=_"ePr w J+u j nhN;db(e j e�{kq j nBb�q�ePhPrSu l YPb(e l Uvup� ` � � `xw7wf]
h,bS�+gZu��b(hPbYgUqUbEhPbMfXrmq l ePh,gkfXe�usr�q�b(q�db(q�b(hPtSu�b w b(h�Wør�hPz j q\ePb+TTD�q j gUe,hPb�f j q j n l b(q l u i n�b��j n j ��g j nyuseZdb
c\g�c�db(e,bSfXePb�gUh�b l e�n j cIdb l usqZe\db(tmh j e�usr�q�cONÁgUq���ustmt l f�p j hPt�db8a l g w b(h l �Zz�db(e,h�u{��g�b wkj hEb~xUb(z w nsb8aab(q
c\b(gZxjYPb�e l UvuV� ` 	@?y� ` �{z ] T
E[n j db(e\db z�rmq\ePh\db �+gGNÁgUq�ePb(h,z�b cPN�dbSf�p j q\e�uynynsrmqUq j tmb cZb QuS �U¿[ SuS � ] b l e j c jvw eZdb w r�gUh�nhN;db(e,gkcZbYcZbYfXb l cZb(g\x"f j q j gZx w8���Ty w rmgUh�N |SN�Q��KUON |PN�}��¥w8���ky ] T��>rmgUh
nsb l p j gUe,b l J j nsb(gUh l cPN�db(qUb�hPtvusb8aUnsb�e,b(hPz�bEf~rmq l e j q\e�cZbkJ�usb(q\e w h;u�z�rmhÈc�u j nsb8a wkj hKb~xUb(z w nsbEc j q l n j
h,bSfXr�q l e,hPgkfXe;usrmq cZb l YPb(e l�w h,rzJ+b�q j q\eKc\b�n j cIdb l usqZe\db(tmh j e;u�r�q�cZb l/�r~ T�D�q�ePb(h,z�bRfXrmq l e j qZe cZb Q �
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w b(h,z�b�eIcZbKh\dbScZgZushPb�fXr�q l u{cIdb(h jvi nsb(z�b(q\e�nsb i h,gZuseFcZb�Wørmq|c w rmgUh$fXbFt�b(qUh,b�cON;db�ePgkcZb¬wK���Ty�T.D�q�ePb(h,z�b
f~rmq l e j q\eFc\b}��� w rmg�h9N |SN.Q���b�eFcZb¬[ S � w rmgUh�N |SNU}«��b l eí{kq j nsb(z�b�qZeIhPbM��gZu lIw r�gUhBnhN×b(q l b(z i nsb
c\b l f j nsr�h�usz"�b�ePhPb l p j cZhPr�qZu{��g�b l cPNK� ! �L��M�w8�,��y�T

� j hPbSf�pUb(hÈf�pUb$cPN×gUq i r l rmq"cZb ��ustmt l nsr�gUh�c l b�cIdb l usqZe\db(tmh j q\eBb(q g�qUb wkj u�h,b�cZbp� q&dbSfXb l,l usePb
c\b�h,bSfXr�q l e,hPgZushPbInsb l>wkj u�h,b l cZbPYPb(e l u l,l gUb l cZb�n j cIdb l usqZe\db(tmh j e;u�r�q�cZb l �_T�D$q�f j nsrmh;u�z"�b(e,hPbFp j cZhPr�qZu 6
�+gUb i usb(q l b(t�z�b�qZe\db w b(h,z�b(e/cZbKh,bSfXrmq l ePh,gZushPbYfXb$e;� w b�cON;dbbJIdb(qUb(z�b(q\e j J+bSf�g�qUbKtmh j qkc\b�bÁL f j f�use\db
b�e�cZbBh,bScZgZushPbInsb i h,gZuseIcZb~Wørmqkc T�D�q�b l b�tmz�b(qZe j e;u�r�qEcZb'��| � �#�W� S R�[ �±S R�[ w b(hPz�b(e�cON j ePe,bXusqkcZh,b
nsb lBw b(hZWørmh,z j qkfXb l h,bS��g\u l b l T�D$qUb l b�tmz�b(qZe j e;u�r�q w nsg l tmh,r l,l u��b(hPb\U S RWV �£S R V ] b l e l g�L l,j q\ePb w r�gUhN |PN�}��UR S^] w8���Ty�T

�·b c�dbbJ+bXnsr wUw b(z�b�qZe cPN×gUqUb tmb�h i b}nsr�h l c\g wkj�lPl,j tmb cONÁgUq�p j cZh,rmq_c j q l n�b f j n�r�h�usz"�b(ePh,b
t�db(q��b(h,b$cZb l�wkj hPe�u{fXg\n�b l cZb$e;� w b dbXnsbSfXe,hPr�z j tmq&db(e;u{��gUb$b(eIc\b�e;� w bFp j cZh,rmqZu{�+gUb+TU�·b�gUh l usqZe,b(h j fXe�usr�q l
db(e j qZe"c�u�§$db(h,b(qZe,b j J+bSf n j z j e�uÅ�b(h,b8aBnsb�h jvwUw rmh,e b(q\ePh,b n j f~rmz w r lPj qZe,b_dbXnsbSf~ePhPr�z j tmq&db�e�u{��g�b b(e
p j cZh,rmqZu{�+gUbÊU��-��� ] J j usq � gUb(qkfXb�h�n j J j nsb(gUh cZb�n j h\db l rvnsgUe;u�r�q�b(q	db(qUb(h,tvusb¶w8��4zy�TI� j h\db l rSnsgUe�usrmq
b�q_db(q�b(hPtSu�b b l e�zEusqZuszEgUz nsr�h l �+gUb f~b h jSwUw rmhPeRJ j gUeEgUqaT�� j hYbXxUb�z w nsb8a w rmg�hEgUq�f j n�r�h�usz"�b(ePh,bWøb�hM� w n j�l e;uÌ�+gUb l f�usqZe;uynÍn j qZekakf jml cZg f j nsrmh;u�z"�b(e,hPbKp j cZhPr�qZu{��g�bKePr�qUqUb j g cONK� ! �L��MþavnsbKh jSwUw rmhPen�7�7�
b l e j g�ePrmg�hKcZb\[�T � w8�74�y�TG�q�{kqªaMnsb l z�b l gUhPb l cON;db(qUb(h,tvusb�U�ePh j q l J+b�h l b ] z j qk�+g j qZe,bFcZb(z j q|cZbY�j f~bF�+gUb�nsb$f j n�r�h�usz"�b(ePh,bj use�gUqUb�n j hPt�b f~rmgfJ+b(h,ePgUh,b�b�q wkl b�gkcZr 6 h jSw u{c�use\dbjUON |SNH} � R Q^] T � b(ePe,b z�b l gUh,b�b l eEfXh,gkf�u j nsb w r�gUh
nsb l db(ePg|cZb l cZg " r\c �bXnsb�M+e j qkc j h�c z j u l db�t j nsb(z�b(q\e w rmg�honsb l db(ePgkc\b l cZb@M+g w b�h{M+�\z�db�ePh�usb+T�� j h
b~xUb(z w nsb8a�gUqUb"fXrmg�J+b(hPe,gUhPb b(q wkl b(gkcZr 6 h jvw u{c�use\db cZb�N |SNe2 Q b l e�hPbS�+gZu l b w rmgUh hPbSf�pUb(hÈf�pUb�h�g�q
tSnsgZusqUr c\blW j u i nsb z j�lPl b+T � b(e,ePb f~rmgfJ+b(h,ePgUh,b w b(h,z�b�eEcZb h,bZYPb(e,b(hKn�b�n j hPt�b i hPgZuse�cZblWør�qkc`� � q
wK����y�T

�·b l f j nsrmh�usz"�b(ePh,b l p j c\hPrmq\uÌ�+gUb l ePr�qUqUb j g�b(e i r�gkf�pUrmq l cONK� ! �L��M l rmq\e&cZb l f j nsr�h�usz"�b�ePhPb l �j
dbSf�p j q\e�uynynsrmqUq j tmb ikjml db lal g�h�cZb l ePbSf�pUqZu{�+gUb l c+u §�db(h,b(q\ePb l TS�·b w hPb(zEusb(hab l eag�q�f j nsrmh;u�z"�b(e,hPbIgUe�uynyu lPj qZe
c\b l ePgZuynsb lFl f�u�q\e�uynyn j q\ePb l f~rmz�z�b$z j e�u��b(h,b j fXe�u�J+b8amnsb l bSfXr�qkc�b l e i|jml db l gUhIn�NÞusrmqZu lPj e�usrmq c\b�nhN j hPt�rmq
nyu{�+gZu{cZb w rmg�h�z�b l g�hPb(hFgUq"cIdb w r�eKcPN�db(qUb�hPtvusb+T
�
�@�.�U�����O������.�7�7�)����7�L�����U���O������� �����������7���

� b�f j nsrmh�usz"�b(ePh,b�b l e�fXr�z w r l db cON jSikl r�h i b(gUhYcZb�Wøb(h�b(e�cZb�ePgZuynsb l�l f�u�q\e�uynyn j q\ePb l fXrmq�qUbSfXe\db(b lw|j hÎ{ i hPb l r w e�u{�+gUb l �j cZb l�w p�rmePr�zEgZnse�u w nyu{f j e,b(gUh l{¡ �·b lµw|j hPe;u{fXgZnsb l cON×g�qUbBt�b(h i bFp j cZhPr�qZu{��gUb�J+rmq\e
t�db(q&db(h,b(h&cZb l�w pUr�ePr�q l a�cZrmq\e�nsbKqUr�z i hPb$b l e w hPr w r�hPe�usr�qUqUbXn��j n�N;db(qUb(h,tvusb�cIdb w r l db(bÆaZc j q l nsb l ePgZuynsb l{¡� b�ePePb�e,bSf�p�qZu{��gUb w b(hPz�b(e�cON×r i ePb(q\u�h$gUqUbEh\db w rmq l b�h jvw u{cZb cZg�cIdb(ePbSf~ePb(gUhpU�ePb(z wkl cZb�z�rmq\e\db�bEcZb
�+gUbXn{�+gUb l q l b�eFgUqUbKn j hPt�b(gUh�cPN×b(q�J�ush,rmqj[-�Yq l w8��+Ty ]h¡

�·b�f j nsrmh;u�z"�b(e,hPb��j e,gZuyn�b l c�dbM{kqZusb�n j�wkj hPe;u�b�ePrmq�qUb j g"cZb$n j f j nsrmh;u�z�db(e,h�usb�p j cZh,rmqZu{�+gUb�b(eBb l e
f~rmz w r l dbRcZb�ePhPrSu l c�db(e,bSfXePb�gUh l 7�¢ ] gUq�cIdb(ePbSf~ePb(gUh/fXb(q\ePh j n'fX�+nyu�q|cZh�u{�+gUbEcZb�£ ¡ �KU � ¡ £ ] z cZbYh j �+rmq
usq\ePb(h,qUbRU�bXx�ePb�hPqUb ] b�eKcONÁgUqUbKnsrmqUt�gUb(gUh cZb Q�¡ i � zgakfXr�gfJ\h j q\e$gUqNusq\ePb(h�J j nyn�bEb�q wkl b(gkcZr 6 h jvw u{c�use\db
c\b�N |SNPQ [�R S aL¢v¢ ] gUqUb�bXxUe,b(q l u�r�q�cZg f j nsr�h�usz"�b�ePhPb cZb f�p j ��gUb�f �rme\db cZg ePr�qUqUb j g�fXb(q\ePh j n&cONÁgUqUb
nsr�qUtmgUb�gUhFcZb�£ ¡ +�[$zga+c+u l e j qZe/cZbpi S fXz w rmgUhIn�b wkj�lPlPj tmbYcZb l f jSi nsb l c\b l c�db(ePbMfXePb(g�h l usq\ePb(h,qUb l b(e
c\gEf j n�r�h�usz"�b(ePh,b dbXnsbSfXePh,rmz j t�qBdb(e�u{�+gUbFb(e w rmgUh w n j fXb(h>nsb(g�h�dbXnsbSfXe,hPrmq\uÌ�+gUb ¡ �~N×b~xUe,b(q l usr�q�cZgEePr�qUqUb j g
f~rmgfJ\hPb�gUqUb�h\db(tvusrmq c\b S R¤4#Q¥N |PN�Q [�R��8aZnhN×b�q l b(z i n�bYcZg�f j nsr�h�usz"�b�ePhPb �j e,gZuynsb�fXrmgfJ\h j qZe j usq l u�g�q
usq\ePb(h�J j nynsbEcZbWN |SN.Q©[,R¦� ¡

�·b l ePhPrSu l�wkj h,e�usb l cZg�f j nsrmh;usz"�b(e,hPb l rmq\e�f�p j fXgUq�bEfXr�z w r l db(bEc\b\i � z�r\cZgZnsb l U;f~rmgfJ+b(h,ePgUh,b
b�q`��cONÁgUq4z�r\cZgZnsb�b l e cZb§£-(~��i � ] fXrmz�z�b uyn�b l eEb l e w hZdb l b(qZe\db l gUh�n j {|tmgUh,b�£ ¡ [b� ¡ � p j ��g�b
z�r\cZgZnsbEb l eKc+u+J+u l dbEb(q¢[ + l r�g lx6 z�r\cZgZnsb l f~rmz w r l db l�l gkf(f~b lPl u+J+b�z�b(q\e$cONÁgUqUbEf~rmgkf�pUbYcZb w n j �+gUb l
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Ï�ÐËÑ7ÒeÓÔ FOÕ�Ö×�Ø Ñ�Ù Ô7Ú Ø�Û Ñ-Ü Ú Õ Ð²Ü ÔOÝ Ð Ú Ø Ô9Þ�Ô Ð Ø ÔWßWà#à Ø�Û ÓÔ ÒCÑ�á Ú²Ú>ÔOÝ Ð Ô Ï Ø�Û Ý�â�Ôäã Õ Ý�ãËå�Ôäã Õ à Ò Õ Ú ÓÔOÔ Ñ�ÙÆÏ Ô Ð 6â Ñ-ÏxáÆæ ÔOà�ÔOâ Ï Ú>Ý áÆæ�Ñ â Ï�ç Ø Ô Ï Ý á�Ù Ô7ÚnÚ²ã á â Ïxá�Ù�ÙèÑ â Ï Ô7Ú Ô Ï Ø Ô ÒUÙèÑ�é Ý�Ô7Ú Ø ÔpÞ�Ô Ð Ø Ô · à�à Ø�Û ÓÔ Ò�ÑOá Ú�ÚxÔOÝ Ðpé Ý áê²Õ Ý�ÔOâ ÏeÙ Ô Ð,ëÕ Ù Ô ØTÛ Ô7Ú Ò�Ñ ã{Ô Ý Ð Ú ¡�ì Ñîí�ï Ý Ð Ô £ ¡¬«{· à Õ â Ï²Ð Ô/Ý�â3Ú�ã»å ÓÔ à Ñ Ø�Û Ý�âWà Õ�Ø Ý Ù Ô ÑOæ Ô7ã ÙèÑ Ø á Ú Ò Õ Ú á 6Ï>á Õ â Ø Ô7Ú Ï Ý á�Ù Ô�ÚeÚ²ã á â Ïxá�Ù�ÙèÑ â Ï Ô7Ú Ø Ñ âCÚ ÙèÑ Ú Ï�Ð Ý�ã Ï Ý Ð Ô Ø Ô7Ú ÒUÙèÑ,é Ý�Ô�Ú Ø ÔeÞ�Ô Ð ÔOà ÒUá�Ù¸ÓÔOÔ7Ú ¡�ì Ô7Ú Ï Ý á�Ù Ô7ÚIÚ Õ â Ï ÔOâÒ Õ Ù¬ð Ú Ï>ð�Ð ñÔOâJÔ ØUÕ ÒeÓÔ Ò�Ñ7Ð Ø ÔOÝ�ò/à Ñ7Ï�ÓÔ Ð>áèÑ ÝUò�Ú²ã á â Ïxá�Ù�Ù�Ñ â Ï Úeó «�¡ ß �ôØ Ô'õ ! õ�Ô ÏSö ¡ ö · �÷Ø Ô'õeøpõeø�õ�ù 4 ö-ú�û ¡ì Ñ ÚxÝ Ð Þ Ñ ã{Ô ç 6 � æ�Ñ7Ðxá Ô ÑOæ Ô7ã ç Ø Ô 2 « ökü £ ö ã{àäý ñÑ « + ü  � ã{àäý Ñ�æ Ô�ãþÝ�â�Ô ÓÔ Ò�ÑOá Ú�ÚxÔOÝ Ð ã Õ â�Ú ÏhÑ â Ï Ô Ø Ô à�à ¡�ÿ ÔOÝ�ò Ï Ý á�Ù Ô7ÚpÚ Õ â Ï Ú ÓÔ ÒCÑ-Ð�ÓÔ Ô7Ú Ø Ñ âCÚ ÙèÑ Ø áÆÐ Ô7ã Ïxá Õ â Ø Ý ÐËÑOð Õ â ç Ò�Ñ-Ð Ý�â�Ô ÒUÙèÑ�é Ý�Ô Ø�Û Ô7Ú Ò�Ñ ã¸ÔOÝ ÐØ Ô Þ�Ô Ð Ø�Û ÔOâ æ.áÆÐ Õ â « ö ã¸à ÚxÝ áÆæ,Ñ â Ïäç ¡ � Ô Ï�Ï Ô3Ú Ï�Ð Ý�ã Ï Ý Ð Ô ØUÕ âJâ�Ô@Ý�â ÐhÑ-Ò�Ò Õ Ð�Ï Ø�Û ÓÔ7ã»å Ñ â Ïxá�Ù�Ù Õ â�â Ñ7ï ÔÚ�ã á â Ï>á�Ù¦ÙèÑ7Ï ÔOÝ Ð�� Þ�Ô Ð Ø Ô « � ·�¡�� � ù 4 « ú Ô ÏeÙ Û ÔOâCÚxÔOà ÜUÙ Ô Ø Ý�ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô ñÑ#Ï Ý á�Ù Ô7Ú Ð Ô Ò�Ð�ÓÔ7Ú>ÔOâ Ï ÔpÔOâ Ï²Ð Ô � Ô Ï4 Ù Õ â ï Ý�ÔOÝ Ð Ú Ø�Û á â Ï Ô ÐËÑ ã Ïxá Õ â�ó��	� ûHÒ Õ Ý ÐeÙ Ô Ï Õ â�âJÔ Ñ ÝWÔ Ï ÔOâ Ï�Ð Ô � Ô Ï « £ �
� Ò Õ Ý ÐeÙ Ô�ÚeÔ{ò Ï ÔOâ�Ú á Õ â�Ú ¡ G âã Õ à ÜUá â Ñ â ÏIÙ Ô Ï Õ â�â�Ô Ñ ÝWÔ ÏþÙ Ô7ÚIÔ{ò Ï ÔOâ�Ú á Õ â�Ú ÑOæ Ô7ã Ù ÔÍã Ñ�Ù Õ Ð>á à ñÔ Ï�Ð Ô ÓÔ Ù Ô7ã Ï²Ð Õ à Ñ7ï â ÓÔ Ïxáèé ÝJÔ a�Õ â Õ Ü�Ïxá ÔOâ Ï aíCï Ý Ð Ô £ ¡Æ« ß a Ý�â�Ô é Ý Ñ â Ï>á¬Ï�ÓÔ Ø Ôpà Ñ-Ï>á ñÔ Ð Ô ÓÔ é Ý áÆæ,Ñ�Ù ÔOâ Ï Ô ñÑ « ö 6�« ß��
� ¡ � Ô Ï�Ï Ô é Ý Ñ â ÏxáÆÏ�ÓÔ Ø Ôpà Ñ-Ï>á ñÔ Ð ÔpÔ�Ú ÏÑ Ø Ñ-ÒJÏUÓÔOÔ Ò Õ Ý ÐnÐ�ÓÔ Ø Ý áÆÐ Ô Ù Ô�� Ò Ý�â�ãËå 6 Ï å Ð Õ Ý ï å�#Ô ÏeÙ Ô7Únã Ñ Ú�ã Ñ Ø Ô7Ú Ø Ô/å Ñ Ø Ð Õ âCÚ ¡

0

5

10

15

20

0 1 2 3 4 5
Pseudorapidity
�

A
bs

or
pt

io
n 

L
en

gt
h

Tile barrel

   Tile
extended
  barrel Hadronic endcap Forward calorimeter

EM barrel
�

EM endcap
�

Material in front of Muon System

End of active
�
hadronic
�

cryostat walls�

¨I©�ª'¶P£ ¡Æ« ß ®�� ÂJ¿�Ã�ÊÎÈ�Ê ¼½�ÀU½�¾�¿�ÊÎÈ,É½hÇ{½�½ËÃ Å8Ä�Ã���Â�½ËÂUÇËÌäÀLÁ È�Ã�Ê>½ËÇË¿ ¹ ÊÎÈ�Ä�Ã��
� ÀU½²Ì ¹ ¿�Å�Ä�Ç¸È�¾`É½ËÊ�Ç{½²ÌîÀLÁ ������� ¯½hÃ � Ä�Ã ¹ Ê�È�Ä�ÃVÀU½/Å�¿"!�Ì7½ËÂ�À.Ä$#[ÇË¿%!TÈ�À�È�Ê ¼½ | ³
ì Ô�ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð ÔÍÔ7Ú Ï ÚxÔ ï à#ÔOâ Ï�ÓÔ�ÔOâ Ï²Ð Õ á Úpã Õ à Ò�Ñ7Ð²Ïxá à�ÔOâ Ï Ú Ù Õ â ï7áÆÏ Ý Ø á â ÑOÙ ÔOà�ÔOâ Ï ®

1 ì Ô ÒJÐ ÔOà á Ô Ð ã Õ à ÒCÑ-Ð²Ï>á à#ÔOâ ÏnÑ Ý�â�Ô�Ú>Ô ï à�ÔOâ ÏËÑ-Ï>á Õ â Ï�ÐËÑ â�Ú æ Ô Ð Ú ÑOÙ Ô Ø Ô �9| ü ��� � ö R « ü ö R «Ô ÏeÐ Ô Ò�Ð�ÓÔ�ÚxÔOâ Ï Ô «,¡ · Ù Õ â ï Ý�ÔOÝ Ð Ú Ø Ô ÐËÑ Ø áèÑ-Ïxá Õ â ñÑ |&� ö ¡
1 ì Ô Ø Ô ÝUò áÎñÔOà�Ôäã Õ à Ò�Ñ-Ð�Ïxá à�ÔOâ ÏîÑ Ý�âJÔ&Ú>Ô ï à�ÔOâ ÏËÑ-Ï>á Õ â Ï²ÐhÑ â�Ú æ Ô Ð Ú Ñ�Ù Ô á Ø ÔOâ Ïxáèé Ý�Ô Ñ Ý Ò�Ð ÔOà á Ô Ðã Õ à Ò�Ñ-Ð�Ïxá à�ÔOâ Ï Ô ÏeÐ Ô Ò�Ð�ÓÔ7Ú>ÔOâ Ï Ô ·J¡ öÍÙ Õ â ï ÝJÔOÝ Ð Ú Ø Ô ÐËÑ Ø á�Ñ7Ïxá Õ â ñÑ |&� ö ¡
1 ì Ô Ï�Ð Õ á Ú á ñÔ à#ÔWã Õ à Ò�Ñ-Ð�Ïxá à#Ô â Ï�Ñ ÝJâ�Ô ï,ÐËÑ âUÝ ÙèÑ7ÐxáÆÏ�ÓÔ ÒUÙ Ý�Ú ï�Ð Õ Ú²Ú á ñÔ Ð Ô é ÝJÔ Ù Ô7Ú Ø ÔOÝUò Ò�Ð ÔOà á Ô Ð Úã Õ à Ò�Ñ-Ð�Ïxá à�ÔOâ Ï Ú ® �9| ü �#�@� ö RK£ ü3ö R «,¡ E ÙLÐ Ô Ò�Ð�ÓÔ7Ú>ÔOâ Ï ÔpÝ�âJÔ é Ý Ñ â ÏxáÆÏ�ÓÔ Ø Ôpà Ñ-ÏxáÎñÔ Ð Ô Ø Ô «�¡ 4Ù Õ â ï ÝJÔOÝ Ð Ú Ø Ô ÐËÑ Ø áèÑ-Ï>á Õ â ñÑ |#� ö ¡ì Ô/â Õ à Ü�Ð Ô Ø Ô/ã Ñ â Ñ ÝUò ÐUÓÔ7Ú>Ý ÙÆÏËÑ â Ï ÚrÔ7Ú Ï Ø Ô Ù Û Õ Ð Ø Ð Ô Ø Ô « ö,ö�ö�ö�Ò Õ Ý ÐrÙ Û ÔOâ�Ú>ÔOà ÜUÙ Ô Ø Ý3ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô ñÑÏ Ý á�Ù Ô7Ú Ú�ã á â Ï>á�Ù¦ÙèÑ â Ï Ô7Ú ¡
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ì Ô " Õ�Ø Ý Ù Ô ö Ø Ý ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô ñÑ Ï Ý á�Ù Ô7Ú ÑAÓÔ Ï�ÓÔ Ï Ô7Ú Ï�ÓÔÍÔOâ « +�+,+ ¡ � Ô7Ú Ï Ô7Ú Ï Ú Õ â Ï â Õ ÏhÑ à�à#ÔOâ ÏÒ Ô Ð à á Ú Ø Ôpà�Ô7ÚxÝ Ð Ô ÐHÙ Ô ÐhÑ-Ò�Ò Õ Ð²Ï �7�7� ¡ � Ô ÐËÑ-ÒJÒ Õ Ð²Ï Ô7Ú Ï Ø Ô «�¡K&�(' ö ¡ ö « ù 4�£ ú Ô Ï ã Õ à Ò�Ñ7ÏxáÆÜUÙ Ô ÑOæ Ô7ã Ù Ô7ÚÏ Ô7Ú Ï Ú Ø Ô « +�+ � Ô Ï « +�+,4 Ô*)TÔ7ã Ï Ý ÓÔÍÚ>Ý Ð ã{ÔÍà ëÔOà�Ôpà Õ�Ø Ý Ù Ô9Ô Ï Ô â Ñ ãOã Õ Ð Ø ÑOæ Ô7ã ÙèÑ#æ,Ñ�Ù ÔOÝ Ð/Ñ-Ï�Ï ÔOâ Ø Ý�Ô ¡ì ÑWÐ�ÓÔ7Ú Õ Ù Ý Ï>á Õ â`ÔOâ ÓÔOâ�Ô Ð²ï-á Ô&à Õ ð ÔOâ�â�Ô&ó[ÚxÝ Ðîé Ý Ñ-Ï²Ð Ô Ò Õ Ú á¬Ï>á Õ â�Ú9ÔOâ | û Ø Ý " Õ�Ø Ý Ù Ô ö Ø Ý Ï Õ â�â�Ô Ñ ÝÏ Ô7Ú Ï�ÓÔeÔOâ « +�+,4 Ô Ï Ø Ô�ÚPà Õ�Ø Ý Ù Ô7Ú Ø Ô7ÚPÔ{ò Ï Ô â�Ú á Õ âCÚ Ï Ô7Ú Ï�ÓÔ7ÚSÔOâ « +�+�� Ú Õ â ÏHÐ Ô7Ú Ò Ô7ã ÏxáÆæ ÔOà�ÔOâ Ï Ø Ô,+	- �/.¥�· £UR������10 .32 ß R ö �42 ö R ö � �5. Ô Ï Ø Ô6+
- �/. � · ß R � ���10 .32  R ö �72 ö R ö � �5. ù 4  ú ¡Lì Ô Ï Ô Ð à#ÔÚ Ï Õ ãËå Ñ Ú Ïxáèé Ý�Ô Ð Ô7Ú Ò Ô7ã Ï Ô Ù Ôîã Ñ å á Ô Ð Ø Ô�Úrã»å Ñ7Ð²ï Ô ¡�ì Ô Ï Ô Ð à�Ô�ã Õ â�Ú ÏËÑ â Ï Ø Ý Ï Õ â�â�Ô Ñ Ý�Ô7Ú Ï Ú>Ý ÒeÓÔ Ð>á Ô Ý Ð9ñÑÙèÑ&æ,Ñ�Ù ÔOÝ Ð�Ñ7Ï²Ï Ô â Ø ÝVÔ Ï Ô7Ú Ï Ø Ý ñÑ Ø Ô7Ú Þ�Ý áÆÏ Ô7ÚpÔOâ ÓÔOâJÔ Ð²ï7á Ô ÒUÙ Ý�Ú á à Ò Õ Ð²ÏËÑ â Ï Ô Ø Ñ â�Ú Ù Ô Ï Õ â�â�Ô Ñ Ý é Ý�ÔØ Ñ â�Ú Ù Ô7ÚpÔ{ò Ï Ô â�Ú á Õ âCÚ aLØUÕ â ÏnÙ Ô Ï Ô Ð à�Ô9ã Õ â�Ú ÏËÑ â ÏpÐ Ô7Ú Ò Ô7ã Ï Ô Ù Ô�ã Ñ å á Ô Ð Ø Ô7ÚpãËå Ñ-Ð�ï Ô3ù 4  ú ¡ � Ô�Ú�Þ�Ý áÆÏ Ô7ÚÒ ÔOÝ æ ÔOâ Ï/ëÔ Ï²Ð Ô/ã Õ Ð²ÐxáÆïSÓÔOÔ ÑOí â Ø�Û Ñ à ÓÔ Ù�á Õ Ð Ô Ð�ÙèÑ9ÐUÓÔ7Ú Õ Ù Ý Ïxá Õ â�Ô Ï Ø Ô Ð Ô7Ú Ò Ô7ã Ï Ô ÐþÙ Ô9ã Ñ å á Ô Ð Ø Ô7ÚrãËå Ñ-Ð�ï Ô7Ú ¡
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à#Ô�ÚxÝ Ð Ô ÐkÙ ÔOÝ ÐPá à Ò Ý Ù Ú á Õ â ¡Jì Ñ Ð�ÓÔ7Ú Õ Ù Ý Ï>á Õ âWÚxÝ ÐPÙ Û á à Ò Ý Ù Ú á Õ â&Ô ÏkÙèÑ ã Õ Ý æ Ô Ð²Ï Ý Ð Ô'Ú Ò�Ñ7ÏxáèÑ�Ù ÔÚ Õ â ÏHÙ Ô�Ú Ø ÔOÝUò Ò�Ð>á âCã áÆÒ�Ñ ÝUò Ò�Ñ7ÐËÑ à ñÔ Ï�Ð Ô7Ú Ø ÝäÚ Ò Ô7ã Ï�Ð Õ à ñÔ Ï�Ð Ô ñÑ à9Ý Õ â�Ú ¡�ì Ñ�Ð�ÓÔ�Ú Õ Ù Ý Ï>á Õ â Ð Ô é Ý á ÚxÔ Ò Õ Ý ÐÙèÑ9Ð Ô7ãËå�Ô Ð ã»åJÔ Ø Ý Ü Õ Ú Õ â Ø ÔWG áÆï�ï Ú Ô7Ú Ï Ø Ô «/m Ò Õ Ý Ð Ø Ô7Ú á à Ò Ý Ù Ú á Õ â�Ú Ø Ô9ß ñÑ ß ö�Z ÔI[ óvà Ñ Ú�ÚxÔ Ø ÝÜ Õ Ú Õ â Ø Ô;G áÆï�ï Ú ÔOâ Ï²Ð Ô « £ ö Ô Ï «/] ö�Z ÔI[ û ù � ö7ú ¡ì ÔäÚ ð Ú Ï ñÔOà#Ô Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ú>Ý ÐpÙ Ô7Ú ÓÔ æIÓÔ â�ÔOà�ÔOâ Ï Ú ÑOæ Ô7ãÍÝJâ Õ Ý ÒUÙ Ý�Ú á ÔOÝ Ð Ú/à9Ý Õ âCÚ Ø�Õ áÆÏëÔ Ï²Ð Ô Ò Ô Ð Þ Õ Ð à Ñ â Ï ¡,ì Ô7Ú Ò Ô Ð Þ Õ Ð à Ñ â�ã{Ô7ÚSÚ Õ â Ï Ø ÓÔ í â á Ô7Ú Ò�Ñ-ÐSÙ Û Ô*� ã Ñ ã áÆÏ�ÓÔþÔ ÏPÒ�Ñ7ÐPÙ Û Ñ ãOã{Ô Ò�ÏhÑ â�ã¸Ô Ø ÝîÚ Ò Ô7ã*�Ï�Ð Õ à ñÔ Ï�Ð Ô ¡�� â í â a á¦Ù Þ Ñ Ý ÏrÒ Õ Ý æ Õ áÆÐ�Ñ Ú²Ú Õ ã á Ô Ð Ú Ñ âCÚ Ñ à ÜUáÆï Ý á¬Ï�ÓÔ Ù Ô7Úeà9Ý Õ â�Ú ÑOæ Ô7ã Ù Ô Ü Õ â�ã Ð Õ á ÚxÔ à#ÔOâ ÏØ Ô ÒCÑ�é Ý�Ô Ï Ø Ô Ò�Ð Õ Ï Õ â�Ú ¡
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¨I©�ªr¶M��� «I��®�� Â�½9½ËÃ ¹ Ä�ÂI!T½�ÀLÁ ÂUÃ§°{Â�¿�Ç¸ÊrÀ�ÂWÌ�!T½ ¹ ÊÎÇhÄ�¾`É½ËÊ�Ç{½VÉ¿#¾9ÂJÄ�ÃUÌ�½ËÊþÌ ¿ ¹ Ä�ÂI!T½pÊ�ÇË¿�ÃUÌ�`,½ËÇ»Ì7½»³
ÿ Ñ â�ÚSã{ÔIã Ñ Ø Ð Ô a Ù ÔeÚ Ò Ô7ã Ï²Ð Õ à ñÔ Ï²Ð ÔHÔ7Ú Ï ã Õ à Ò Õ Ú ÓÔ Ø�Û Ý�â�Ú ð Ú Ï ñÔOà#Ô Ø Ô Ï²ÐËÑ ê Ô7ã Ï Õ ï�ÐhÑ-Ò å á Ô a7ØTÛ Ñ�á à Ñ â
�ÏhÑ-Ï>á Õ â Ô Ï Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ô Ï Ô�Ú Ï Ø áÆæ.á Ú ÓÔ�ÔOâ Ø ÔOÝUò Ò�Ñ7Ð²Ï>á Ô�Ú ® Ù Ô Ï Õ â�âJÔ Ñ Ý a�� ����k «1� ö a Ô ÏÍÙ ÔÜ Õ Ý�ã»å Õ â a «1� ö k�� ����k�� ��] � ì Ñ Ú Ï²Ð Ý�ã Ï Ý Ð Ô Ø Ý�Ú Ò Ô7ã Ï²Ð Õ à ñÔ Ï²Ð Ô�Ô7Ú ÏnÐ Ô Ò�Ð�ÓÔ7Ú>ÔOâ ÏUÓÔ�ÚxÝ ÐnÙ�Ñ#í�ï Ý Ð Ô ��� «I� �ì Ñ Ø ÓÔ Ï Ô7ã Ï>á Õ â Ø Ô7Ú Ï�ÐËÑ ã¸Ô7Ú&Ô7Ú ÏWÑ Ú²Ú>Ý Ð�ÓÔOÔ Ò�Ñ7Ð Ø ÔOÝUò Ï>ðUÒ Ô7Ú Ø ÔVã»å Ñ à Ü�Ð Ô7Ú ® Ø Ô�Ú Ï Ý Ü Ô7Ú ñÑ Ø ÓÔ ÐxáÆæ Ôó�� ÿ�� û
Ò Õ Ý Ð � �^��k�� � ö Ô Ï Ø Ô7ÚnãËå Ñ à Ü�Ð Ô7Ú ñÑ#ÒUá Ú Ï Ô7Ú Ø Ô9ã Ñ-Ï å Õ�Ø Ô7Ú�ó ���
� ûrÒ Õ Ý Ð � � ö k�� ����k � ��] �ì Ô3Ú ð Ú ÏOñÔOà�Ô Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ô�Ú Ï9Ñ Ú²Ú>Ý Ð�ÓÔ Ò�Ñ-ÐÍÙ Ô7Ú Ù Ô7Ú ç õ � ó[ã»å Ñ à Ü�Ð Ô�ÚÍÚ Ñ â�Ú í�Ù ã Õ à Ò Õ Ú ÓÔOÔ7ÚØ Ô ÒUÙèÑ,é Ý�Ô Ð�ÓÔ�Ú á Ú Ï>á¬æ ÔäÔ Ï Ø Ô ï.Ñ/¡�ûpÒ Õ Ý Ð�Ù Ô Ï Õ â�â�Ô Ñ Ý Ô Ï�ÒCÑ-Ð�Ù Ô7Ú � Z � ó>ãËå Ñ à Ü�Ð Ô7Ú ñÑ#í�Ù Ú ÑOæ Ô7ãÍÝJâá â Ï Ô Ð�æ,Ñ�Ù�Ù Ô Ñ â Õ�Ø ÔI� ã Ñ-Ï å Õ�Ø Ô ÒUÙ Ý�Ú Ò Ô ÏxáÆÏ�é Ý�Ô ÙèÑ Ø á Ú ÏËÑ â�ã{Ô�ÔOâ Ï�Ð Ô Ø ÔOÝUò Ñ â Õ�Ø Ô7Ú ûrÒ Õ Ý ÐrÙ Ô Ü Õ Ý�ã»å Õ â �ì Ô7Ú Ñ�á à Ñ â Ï Ú Ø ÝWÚ Ò Ô7ã Ï²Ð Õ à ñÔ Ï²Ð Ô/Ú Õ â Ï Ø Ô7Ú Ï Õ Ð Õ7Ö×èØ Ô7ÚnÚxÝ Ò�ÐËÑ ã Õ â Ø Ý�ã Ï Ô Ý Ð Ú Ø ÓÔ í â á Ú Ò Õ Ý ÐnÑ-Ò�ÒUÙ�á �é Ý�Ô Ð Ý�â�ãËå Ñ à Ò à Ñ-ï â ÓÔ Ïxáèé Ý�Ô Ø Ñ â�Ú9Ý�â æ Õ Ù Ý�à�Ô á à Ò Õ Ð²ÏhÑ â Ï � ì Ñ í�ï Ý Ð Ô ����� ö à Õ â Ï²Ð Ô&Ý�â�Ô æ Ý�ÔØ Ý Ú ð Ú Ï ñÔOà�Ô Ø�Û ÑOá à Ñ â ÏhÑ-Ïxá Õ â ó Ý�â Ú>ÔOÝ ÙnÜ Õ Ý�ãËå Õ â Ô7Ú Ï9Ð Ô Ò�Ð�ÓÔ�ÚxÔOâ Ï�ÓÔ û � ì Ô Ï Õ âJâ�Ô Ñ Ý ù ��« únÑ Ý ÐhÑ Ý�â�ÔÙ Õ â ï Ý�Ô Ý Ð Ø Ô � ßVà�Ô Ï Ý�â ÐhÑ�ð Õ â á â Ï Ô Ð â�Ô�óvÔ{ò Ï Ô Ð â�Ô û Ø Ô · � ] à ó « ö à û � ì Ô�Ú Ø Ô ÝUò Ü Õ Ý�ãËå Õ â�Ú
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¨I©�ª'¶T����� ö ®V� Â�½)½ËÃ ÊÎÇhÄ�È¬Ì3À�È�¾&½ËÃUÌ¸È�Ä�Ã÷À�Â�Ì�i-Ì¸Ê.É½Ë¾&½§ÀLÁ ¿�È�¾�¿�Ã�ÊÍÊ Ä�ÇËÄ£¢¤�À.¿�Å�³T��Á ¿�È�¾�¿�Ã�ÊW?ËÄ�Â ¹»º Ä�Ã É¿À�ÇhÄ�È�Êx½/½²Ì¸Ê'À.¿�ÃUÌ�ÂUÃT½{!�Ä-Ì¸È�Ê�È�Ä�Ã@Ç¸½ ¹ Â�Å ¼½O½�!�¿�Ç�ÇË¿%!�!CÄ�Ç{Ê�É¿#Ì ¿¥!CÄ-Ì¸È�ÊÎÈ�Ä�Ã§ÀU½O� Ä�Ã ¹ Ê�È�Ä�Ã�Ã�½Ë¾&½hÃ�Êv³
ù � � úpÑ Ý Ð Õ â Ï Ý�â�Ô Ù Õ â ï Ý�ÔOÝ Ð Ø ÔVß à Ô Ï Ý�â ÐËÑOð Õ â á â Ï Ô Ð â�Ô ó Ô{ò Ï Ô Ð â�Ô û Ø Ô ö � g à ó>ß �  à û � ì ÔÚ ð Ú Ï ñÔOà�Ô Ø�Û ÑOá à Ñ â ÏËÑ7Ïxá Õ âWÔ7Ú Ï�ÓÔ é Ý áÆÒ
ÓÔ ØTÛ Ñ-ÒJÒ�Ñ-Ð Ô á�Ù Ú Ø Ônà#Ô�ÚxÝ Ð Ô Ø ÝWãËå Ñ à Ò à Ñ7ï â ÓÔ Ï>áèé Ý�Ô � ì ÑÍæ,Ñ�Ù ÔOÝ ÐØ Ôpã{Ô Ø Ô Ð â á Ô Ð ØUÕ á¬Ï/ëÔ Ï²Ð Ô/ã Õ â�âUÝ Ñ�æ Ô�ã Ò�Ð�ÓÔ7ã á Ú á Õ â ÑOí â Ø Ônâ�Ô Ò�Ñ Ú Ø ÓÔ ï�ÐhÑ Ø Ô ÐþÙèÑÍÐ�ÓÔ7Ú Õ Ù Ý Ï>á Õ â Ø Ý Ú Ò Ô7ã*�Ï�Ð Õ à ñÔ Ï�Ð Ô � � â Ô*)TÔ Ï a Ý�â�Ô á âCã{Ô Ð²Ï Ý Ø Ô Ø Ô ö � �m Ú>Ý Ð�ÙèÑ ã Õ â�â ÑOá Ú�Ú Ñ â�ã{Ô Ø Ô7Ú/ãËå Ñ à Ò Ú�à Ñ-ï â ÓÔ Ï>á�é Ý�Ô7ÚÒ ÔOÝ Ï ÔOâ Ï�ÐËÑ7ë× âJÔ Ð Ý�â�Ô Ø ÓÔ ï,ÐËÑ Ø Ñ-Ï>á Õ â Ø Ô �m ÚxÝ Ð�ÙèÑ9ÐUÓÔ7Ú Õ Ù Ý Ïxá Õ â�ù �� ú �ì Ô�Ú ð Ú Ï ñÔOà�Ô Ø Ô Ø ÓÔ Ï Ô7ã Ï>á Õ âWÔ7Ú Ï
Ð Ô ÒJÐUÓÔ7Ú>ÔOâ Ï�ÓÔ/ÚxÝ ÐeÙ�Ñ�íCï Ý Ð Ô ���¦� « � ì Ô�Ú ð Ú Ï ñÔOà#Ô Ø Ô Ï²ÐhÑ£§ã Ñ7ï Ô Ø Ô7ÚÒCÑ-Ð²Ï>á ã{Ý Ù Ô7Ú�ó�� ÿ�� Ô Ï ���
� û Ô7Ú Ï ã Õ à ÒUÙ»ÓÔ Ï�ÓÔ ÒCÑ-Ð ÝJâWÚ ð Ú Ï ñÔOà#Ô Ø Ô Ø ÓÔ7ã Ù ÔOâCã»å�Ô à#ÔOâ Ï ó ç õ � Ô Ï � Z õ û �ì Ñ@Ò Õ Ú áÆÏxá Õ â Ø Ô7Ú9ãËå Ñ à ÜJÐ Ô7Ú ÑmÓÔ Ï�ÓÔ@ãËå Õ á Ú á Ô Ò Õ Ý Ð�é Ý Û Ý�â�Ô Ò�Ñ7Ð²Ï>á ã¸Ý Ù Ô Ò�Ð Õ æ Ô â Ñ â Ï Ø Ý Ò Õ á â ÏØTÛ á â Ï Ô ÐËÑ ã Ïxá Õ â Ï�ÐËÑOæ Ô Ð Ú>Ô Ï²Ð Õ á ÚeÚ ÏËÑ-Ï>á Õ â�Ú Ø ÔpãËå Ñ à Ü�Ð Ô a Ò Õ Ý Ð'ÑOæ Õ áÆÐ Ý�â�Ô Ü Õ â�âJÔpå�Ô Ð à ÓÔ Ï>á ã áÆÏUÓÔrÔ ÏHÒ Õ Ý ÐÕ Ò�Ïxá à á ÚxÔ ÐÍÙèÑ@Ð�ÓÔ�Ú Õ Ù Ý Ï>á Õ â Ú>Ý ÐÍÙ Û á à Ò Ý Ù Ú á Õ â � ì Ô7Ú9ãËå Ñ à Ü�Ð Ô7ÚÍó�� ÿ�� û Ø Ý Ï Õ â�â�Ô Ñ Ý)Þ Õ Ð à#ÔOâ Ï/Ï²Ð Õ á Úã Õ Ý�ãËå�Ôäã ð�Ù�á â Ø Ð>áèé Ý�Ô3ó>Ú ÏhÑ-Ï>á Õ â�Ú û ñÑ Ø Ô7Ú ÐhÑ�ð Õ â�Ú Ø ÔWß a ] � ßWÔ Ï « ö à � ì Ô7ÚÍãËå Ñ à ÜJÐ Ô7Ú ç õ � ó Ï²Ð Õ á ÚÑ Ý Ï Õ ÏËÑOÙ�û Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ú Õ â Ï9Ù Õ ã Ñ�Ù�á Ú ÓÔ Ô7Ú Ø Ô Ò�Ñ7Ð²Ï Ô Ï Ø�Û Ñ Ý Ï²Ð Ô Ø Ý Ø ÔOÝ�ò á ñÔOà�Ô3ã ð�Ù�á â Ø Ð Ô�Ô ÏØ Ô æ,Ñ â Ï Õ Ý Ø Ô Ð²Ð>á ñÔ Ð Ô ÙèÑ Ø Ô Ð â á Ô Ð Ônã Õ Ý�ãËå�Ô Ø Ô¨� ÿ�� ó í�ï ����� «I� û � ì Ô Ü Õ ÝCã»å Õ â&Ô7Ú Ï ã Õ à Ò Õ Ú ÓÔ Ø Ônã á â éØ á Ú é ÝJÔ7Ú a é Ý Ñ-Ï�Ð Ô�Ý Ïxá�Ù�á Ú Ñ â Ï ÙèÑ#Ï Ô7ã»åJâ Õ Ù Õ ï7á Ô Ø Ô7Ú�� ÿ�� Ô Ï Ý�â@Ý Ï>á�Ù¦á Ú Ñ â Ï Ù Ô7Ú ���Y� ó à ëÔ à#Ô Ò Õ Ú áÆÏxá Õ âé Ý�Ô Ù Ô Ò�Ð ÔOà á Ô Ð Ø á Ú é Ý�Ô Ø Ô;� ÿ�� û �ì Ô7Ú,� ÿ�� ù �7· ú Ú Õ â Ï Ø Ô7Ú ãËå Ñ à Ü�Ð Ô7Úrã Õ à Ò Õ Ú ÓÔOÔ�Ú Ø Ô Ï Ý Ü Ô7Ú ñÑ Ø ÓÔ Ð>á¬æ Ô�ÔOâ ÑOÙ Ý�à á â á Ý�à Ø Ô  öà�à Ø Ô Ø áèÑ à ñÔ Ï²Ð Ô7Ú aJØ Ô ö � · à#à ØTÛ ÓÔ Ò�ÑOá Ú²ÚxÔ Ý Ð Ô Ï Ø�Û ÝJâ í�Ù ã{ÔOâ Ï²ÐhÑ�Ù ó ��]1m Ø Ô Ï Ý�â ï Ú Ï ñÔ â�ÔÍó�© û Ô Ï (mØ Ô Ð å ÓÔOâ á ÝJàyó ç Ô û²û Ø Ô ö � ßpà#à Ø Ô Ø áèÑ à ñÔ Ï²Ð Ô � ì Ô7Ú Ï Ý Ü Ô�Ú�Þ Õ â�ã Ï>á Õ â�â�ÔOâ ÏrÑOæ Ô7ãIÝ�â�à ÓÔ ÙèÑ â ï Ô ï.Ñ/¡ ÔOÝUòâ Õ â
� á â�ª Ñ à�à Ñ-ÜUÙ Ô Ø Ô ���m Ø�Û Ñ7Ð²ï Õ â&Ô Ï ]1m Ø Ô Ø á Õ ò á Ø Ô Ø Ônã Ñ-Ð�Ü Õ â�Ô�ù � ß úkñÑ  Ü�Ñ-Ð Ø Ô Ò�Ð Ô7Ú²Ú á Õ â Ñ�í âØ Ô Ð�ÓÔ Ø Ý áÆÐ Ô Ù Ô7Ú�ª�Ý�ã Ï Ý Ñ-Ï>á Õ â�Ú Ø Ô Ø á )TÝ�Ú á Õ â�Ô Ï Ø�Û á Õ â á Ú Ñ-Ï>á Õ â � � Ô Ï²Ï Ôeã Õ â�ã{Ô Ò�Ïxá Õ â Ò Ô Ð à�Ô Ï Ø�Û ÑOæ Õ áÆÐ Ý�â�ÔÐ�ÓÔ7Ú Õ Ù Ý Ïxá Õ â Ø Ô g ö"« à Ò�Ñ-ÐIÏ Ý Ü Ô ��¬ í â ØTÛ Ñ à ÓÔ Ù�á Õ Ð Ô ÐHÙ�Ñ/Ð�ÓÔ7Ú Õ Ù Ý Ï>á Õ â a Ù Ô7Ú
ã»å Ñ à Ü�Ð Ô7ÚHÚ Õ â Ï ã Õ à Ò Õ Ú ÓÔOÔ7ÚØ Ô � ü · ã Õ Ý�ãËå�Ô7Ú Ø Ô Ï Ý Ü Ô7Ú ñÑ Ø ÓÔ Ð>á¬æ Ô Ø Ñ âCÚ Ù Ô7ÚpÚ ÏhÑ-Ï>á Õ â�Ú á â Ï Ô Ð â�Ô�Ú�ó ç¥ ß9à û Ô Ï Ø Ô � ü  ã Õ Ý�ãËå�Ô7ÚØ Ñ â�Ú Ù Ô7Ú Ñ Ý Ï�Ð Ô7Ú�Ú ÏhÑ-Ï>á Õ â�Ú ó í�ï Ý Ð Ô ���¦�&� û � ì Û ÔOâ�ÚxÔ à ÜUÙ Ô Ø Ô7ÚW� ÿ�� Ú Ð Ô Ò�Ð�ÓÔ7Ú>ÔOâ Ï Ô «,«I�-· ãËå Ñ à Ü�Ð Ô7Úó (] ö�ö�ö,ö ã Ñ â Ñ ÝUò û Ô Ï ã Õ Ý æUÐ ÔÍß,ß ö,ö àäý �
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chambers
chambers

chambers

chambers

Cathode strip
Resistive plate

Thin gap

Monitored drift tube
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Longitudinal beam

In-plane alignment

Multilayer

Cross plate
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Anode wires

Cathode
strips

d

d

WS

         

Wires
µ

Strips
¶

Rohacell
·

Cathode read-out
¸

Spacer bar
¶

Sealing rubber
¶

Epoxy
Wire fixation bar
µ Conductive epoxy
¸ HV capacitor

Anode read-out
¹ Gas inlet/
º
outlet»

0.5 mm G10
¼
laminates
½

Nomex honeycomb


¨I©�ª'¶®���¦� U®P¯ Ê�Ç¸Â ¹ Ê�Â�Ç{½/Ì ¹»º/¼½Ë¾�¿�Ê�È�°{Â�½�ÀLÁ ÂUÃ�½ =P¯�= ½ËÊ�`OÂ�½îÀLÁ ÂUÃ�½ ¹ Ä�Â ¹»º ½îÀU½ =P¯�= ³HÌW¾ ÀV¾¿²�³ÁÀIÂ¾9¾ ½ËÊ{Ã�¾4À.³FÄ&Å ¾9¾�³
ì Ô7Ú ���
� ù �1� ú Ú Õ â Ï Ø Ô7Ú�ãËå Ñ à Ü�Ð Ô7Ú Ò�Ð Õ Ò Õ Ð²Ï>á Õ â�â�Ô Ù�Ù Ô7ÚWà9Ý ÙÆÏxá�í�Ù Ú � ì Ô7Ú&ã Õ.Õ Ð Ø�Õ â�â ÓÔ Ô7Ú&Ú Õ â ÏÕ Ü�Ï Ô âUÝ�Ô�ÚþÔOâ&à�Ô7Ú>Ý ÐËÑ â ÏIÙ�Ñ ãËå Ñ7Ð²ï Ô á â Ø Ý áÆÏ Ô�ÚxÝ ÐþÙèÑ ã Ñ-Ï å Õ�Ø Ô/ÚxÔ ï à�ÔOâ Ï�ÓÔOÔnÔOâ ÒUá Ú Ï Ô Ò�Ñ-ÐeÙ Û ÑOæ,Ñ�ÙèÑ â�ã»åJÔØTÛ ÓÔ Ù Ô7ã Ï�Ð Õ âVÚxÝ Ð Ù Û Ñ â Õ�Ø Ô3ó í�Ù Ú Ø Ô�©Æ� ç Ô Ø Ô  ö6« à Ø Ô Ø áèÑ à ñÔ Ï²Ð Ô û � ì ÑäíCï Ý Ð Ô ���¦�  Ò�Ð�ÓÔ7ÚxÔ â Ï Ô�ã{Ô7ÚãËå Ñ à Ü�Ð Ô7Ú � ì Ô7Ú í�Ù Ú Ø�Û Ñ â Õ�Ø Ô&Ô Ï�Ù Ô7Ú Ò�á Ú Ï Ô7Ú Ø Ô&ã Ñ7Ï å Õ�Ø Ô@Ú Õ â ÏÍÒ Ô Ð�Ò Ô â Ø á ã{Ý ÙèÑ�áÆÐ Ô7Ú ó ñÑWï.Ñ Ý�ã»åJÔWÚxÝ ÐÙèÑ í�ï Ý Ð Ô ���¦�  ��Ç â�ÔWãËå Ñ à Ü�Ð Ô Ò Ô Ð à�Ô Ï ØTÛ Ñ-Ï�Ï Ô á â Ø Ð ÔWÝ�â�Ô Ð�ÓÔ7Ú Õ Ù Ý Ïxá Õ â Ø Ô � ö9« à a Ý�â Ï ÔOà Ò Ú Ø ÔØ ÓÔ ÐxáÆæ Ô á âUÞ ÓÔ Ð>á ÔOÝ Ð Õ Ý ÓÔ ï.ÑOÙ Ô ñÑ  ö â�Ú a Ý�â�Ô Ð�ÓÔ7Ú Õ Ù Ý Ï>á Õ â�ÔOâ Ï ÔOà Ò Ú Ø Ô ] â�ÚeÔ Ï Ý�â�ÔpÞ Ñ�áÆÜUÙ Ô9Ú>ÔOâ�Ú á¬Ü�á¦Ù�áÆÏ�ÓÔÑ ÝUò�â�ÔOÝ Ï²Ð Õ â�Únù ��] ú � � Õ à�à#Ô Ò Õ Ý ÐþÙ Ô7Ú�� ÿ�� Ú a Ù Ô7Ú ���
� Ú
Ú Õ â Ï ã Õ à Ò Õ Ú ÓÔOÔ7Ú Ø�Û ÝJâ9à#Ô ÙèÑ â ï Ô ï.Ñ/¡ ÔOÝUòâ Õ â
� á â�ª Ñ à�à Ñ-ÜUÙ Ô9ó  ö m Ø�Û¦¬ Ð a ß ö m Ø Ô � ø ý Ô Ï � ö m Ø Ô � N^È û � ì Ô Ø á Ú é Ý�Ô Ø Ô ���
� Ô�Ú Ï ã Õ à Ò Õ Ú ÓÔØ Ô � ü · ã Õ Ý�ãËå�Ô7Ú Ø Ô ���
� ÔOâ ÒJÐ Õ Þ Õ â Ø ÔOÝ Ð Ô Ï ã Õ Ý æUÐ Ô/Ý�â�Ô Ð�ÓÔ ï-á Õ â�ÔOâ Ò Ú>ÔOÝ ØUÕ � ÐhÑ-ÒUá Ø áÆÏ�ÓÔ Ø Ô � � ö k� �^�ÉkÆ� ��] �ì ÔnÚ ð Ú ÏOñÔOà�Ô Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ø Ý�Ú Ò Ô7ã Ï Õ à ñÔ Ï²Ð Ô ñÑ Ï²Ð Õ á ÚPÞ Õ â�ã Ïxá Õ â�Ú Ò�Ðxá â�ã á¬ÒCÑ�Ù Ô7Ú ® á Ø ÔOâ Ïxá�í Ô ÐÙ ÔVã Ð Õ á ÚxÔ à#ÔOâ Ï Ø Ô@Þ ÑOá Ú²ã{Ô Ñ Ý a Ý�â Ø ÓÔ7ã Ù Ô â�ã»åJÔOà#Ô â Ï ÚxÝ Ð Ø Ô7ÚWã Õ Ý Ò Ý Ð Ô�Ú#ÔOâ@Ê S Ø Ñ â�Ú Ù Ô7ÚWãËå Ñ à Ò Úà Ñ-ï â ÓÔ Ï>á�é Ý�Ô7Ú�à Õ�Ø ÓÔ ÐUÓÔ7Ú a ã{Ô é Ý ápÐ Ô é Ý á Ô Ð²Ï Ý�â�Ô ï�ÐhÑ â�Ý ÙèÑ-Ð>á¬Ï�ÓÔ Ø Ô « ã{à a Ô Ï à�Ô7Ú>Ý Ð Ô Ð9ÙèÑ ÚxÔ7ã Õ â Ø Ôã Õ.Õ Ð Ø�Õ â�â ÓÔ Ô Ø Ñ â�Ú ÙèÑ Ø áÆÐ Ô7ã Ïxá Õ â Õ Ð²Ï å Õ ï Õ â ÑOÙ Ô ñÑ ã{Ô Ù¦Ù Ô�à#Ô7Ú>Ý Ð�ÓÔ Ô Ø Ñ âCÚ Ù Ô7Ú,� ÿ�� �ì Ô7Ú ç õ � ù �1g ú Ú Õ â Ï Ø Ô7Ú Ø ÓÔ Ï Ô7ã Ï ÔOÝ Ð Ú ï�Ñ$¡ Ô ÝUòäã Õ à Ò Õ Ú ÓÔOÔ7Ú Ø Ô ÒUÙèÑ,é Ý�Ô�Ú Ø Ô ÜCÑ _ ÓÔ Ù�á¬Ï Ô Ø Ô � à�àØTÛ ÓÔ Ò�ÑOá Ú²ÚxÔ Ý Ð Ú ÓÔ Ò�Ñ7ÐUÓÔOÔ7Ú Ò�Ñ7Ð � à#à Ø�Û Ô7Ú Ò�Ñ ã¸ÔOÝ Ð Ø ÓÔ í â á Ú²Ú Ñ â ÏnÙ Û ÓÔ Ò�ÑOá Ú�ÚxÔOÝ Ð Ø Ô ï.Ñ/¡ ó ��]1m Ø Ô � ý G ý N^ÈÔ Ï �m Ø Ô � È G�Ë�Ì û � ÿ Ô7Ú ÒUá Ú Ï Ô7Ú Ø Ô Ù Ô�ã Ï Ý Ð Ô7ÚÍÚ Õ â Ï9ÒUÙèÑ ã ÓÔ Ô7Ú Ø Ô Ò�Ñ-Ð�Ï Ô Ï Ø�Û Ñ Ý Ï²Ð Ô Ø Ô7Ú ÒUÙèÑ�é Ý�Ô7Ú Ø ÔÜCÑ _ ÓÔ Ù�á¬Ï Ô ® Ø�Û Ý�â�ã Õ Ï�ÓÔ Ù Ô7Ú Ò�á Ú Ï Ô7Ú9Ú Õ â Ï#ÒCÑ-ÐËÑOÙ�Ù ñÔ Ù Ô�Ú Ñ ÝUò í�Ù Ú Ø Ô7ÚW� ÿ�� ó ÒUá Ú Ï Ô7ÚV� �  û aIØ Ô Ù Û Ñ Ý Ï²Ð ÔÒ Ô Ð�Ò ÔOâ�Ú á ã{Ý Ù�ÑOáÆÐ Ô�ó ÒUá Ú Ï Ô7Ú9�<Í� û�Ñ�í â Ø Ô ØUÕ âJâ�Ô Ð#ÙèÑ Ø Ô ÝUò áÎñÔOà�Ô�ã Õ.Õ Ð Ø�Õ â�â ÓÔ Ô ��Ç â�Ô3ãËå Ñ à ÜJÐ Ô@Ô�Ú Ïã Õ à Ò Õ Ú ÓÔOÔ Ø Ô � ü � ã Õ Ý�ã»åJÔ7Ú Ø Ô)ã¸Ô Ï>ð�Ò ÔVÔ Ï&Ù Ô)Ú Ò Ô7ã Ï²Ð Õ à ñÔ Ï²Ð Ô Ø á Ú Ò Õ ÚxÔ Ø Ô Ï²Ð Õ á Ú@Ú ÏËÑ7Ïxá Õ â�Ú Ø ÔãËå Ñ à Ü�Ð Ô7Ú�ã Õ Ý æ�ÐËÑ â Ï Ý�â�Ô Ð Ô ï-á Õ âAÔ â Ò Ú>ÔOÝ ØUÕ � ÐhÑ-ÒUá Ø áÆÏ�ÓÔ Ø Ô � �^��k «1� ö ß a ã{Ô é Ý áeÐ Ô Ò�Ð�ÓÔ7ÚxÔOâ Ï Ô Ò Õ Ý ÐÙ Û ÔOâ�ÚxÔ à ÜUÙ Ô Ø Ý Ú ð Ú Ï ñÔ à#Ô  ß · ö�ö,ö ã Ñ â Ñ ÝUò Ø Ô Ù Ô7ã Ï Ý Ð Ô � ì Ô Ï Ô7Ú Ï Ø�Û Ý�â Ò�Ð Õ Ï Õ Ï>ðUÒ Ô Ø ÔWã{Ô Ïxð�Ò Ô Ø ÔãËå Ñ à Ü�Ð Ô7Ú Ñ/Ò Ô Ð à á Ú Ø Ôpà#Ô�ÚxÝ Ð Ô Ð Ý�âJÔ Ð�ÓÔ7Ú Õ Ù Ý Ï>á Õ â Ï ÔOà Ò Õ Ð Ô Ù�Ù Ô Ø Ô « � ßÍâ�Ú�ù �&� ú a ÜUá ÔOâ á âUÞ ÓÔ Ðxá ÔOÝ Ð Ô Ñ ÝÏ ÔOà Ò Ú Ø Ô�ã Ð Õ á ÚxÔOà�ÔOâ Ï Ø ÔpÞ Ñ�á Ú�ã{Ô Ñ Ý �ì Ô7Ú � Z � ù « ö,ö-ú Ú Õ â Ï Ø Ô7ÚIã»å Ñ à Ü�Ð Ô�ÚPÚ á à á�ÙèÑ�áÆÐ Ô7Ú Ñ ÝUòäãËå Ñ à Ü�Ð Ô7Ú Ò�Ð Õ Ò Õ Ð²Ï>á Õ â�â�Ô Ù�Ù Ô7Úeà9Ý ÙÆÏ>á¦íJÙ Ú �ì Ñ Ø á ) ÓÔ Ð Ô â�ã{ÔWÔ7Ú Ï�é Ý�Ô ÙèÑ Ø á Ú ÏhÑ â�ã{Ô Ñ â Õ�Ø ÔI�vã Ñ-Ï å Õ�Ø Ô�Ô7Ú ÏÍá âUÞ ÓÔ Ðxá ÔOÝ Ð Ô ñÑ@ÙèÑ Ø á Ú ÏËÑ â�ã{Ô@Ô â Ï�Ð Ô Ø Ô ÝUòÑ â Õ�Ø Ô7Ú�ý � ì Ñpí�ï Ý Ð Ô ����� · à Õ â Ï�Ð Ô Ù�Ñ Ú Ï�Ð Ý�ã Ï Ý Ð Ô Ø Ô7Ú � Z � Ô Ï Ý�â�Ô�ã Õ Ý Ò Ô/Ú�ã»å ÓÔOà Ñ7Ïxáèé Ý�Ô Ø Ô7Ú � Z � �ì Ô�Ú í�Ù Ú ØTÛ Ñ â Õ�Ø Ô9Ú Õ â Ï Ò�Ñ7ÐËÑOÙ¦ÙÎñÔ Ù Ô7Ú Ñ ÝUò í�Ù Ú Ø Ô7Ú,� ÿ�� Ô ÏeÙ Ô7Ú ÒUá Ú Ï Ô�Ú"� ÒUá ã _ �ÎÝ Ò  Ø Ô Ù�Ñ9í�ï Ý Ð Ô ���¦� ·
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Pick-up strip
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ê

¨I©�ª'¶{����� ·�®e¯ ÊÎÇ¸Â ¹ ÊÎÂ�Ç{½&Ì ¹»º�¼½h¾�¿�ÊÎÈ�°{Â�½3ÀLÁ Â�Ã�½@��ë = ½ËÊ ¹ Ä�Â5!T½äÀLÁ Â�Ã ÊÎÇ¸Èì!TÅ¬½ËÊ9½ËÊîÀ.Ä�Â
?{ÅÆ½ËÊ9ÀU½í��ë = ³��Á ½F!C¿�È¬ÌËÌ7½ËÂ�Ç/ÀU½²Ì�È�Ã�Ê>½ËÇ�`7¿�Å¬Å¬½�ÌäÀU½,�.¿I´9Ä�Ã�Ê ¼½ËÊ ¼½ ¼½hÅ�¿�Ç���È�³
Ú Õ â ÏrÒ Ô Ð²Ò ÔOâ Ø á ã¸Ý ÙèÑ�áÆÐ Ô7Ú Ñ ÝUò Ñ â Õ�Ø Ô7Ú Ñ�í â Ø Ôpà�Ô7ÚxÝ Ð Ô ÐeÙèÑ Ø ÔOÝUò á ñÔ à#Ô/ã Õ.Õ Ð Ø�Õ â�â ÓÔ Ô � ì Ô ï�Ñ$¡ Ô7Ú Ï ÝJâà ÓÔ ÙèÑ â ï Ô Ø Ôrß,ß m Ø Ô � ø ý Ô Ï Ø Ô · ß m Ø ÔIâ
� �Øî G Ë ý Ñ�í âÍâ Õ ÏËÑ à�à�ÔOâ Ï ØTÛ ÑOæ Õ áÆÐ Ý�â�ÔIÞ Ñ�áÆÜUÙ ÔrÚ>ÔOâ�Ú á¬Ü�á¦Ù�áÆÏ�ÓÔÑ ÝUò Ø ÓÔ¸Þ Õ Ð à Ñ-Ï>á Õ â�Ú#à ÓÔ7ã Ñ â áèé ÝJÔ7Ú�Ô Ï Ø�Û ÑOæ Õ áÆÐ Ý�â�Ô Ø á Ú Ï�ÐxáÆÜ Ý Ï>á Õ â ï.Ñ ÝCÚ²Ú á ÔOâJâ�Ô Ø Ô ÙèÑ å Ñ Ý Ï ÔOÝ Ð Ø Ô7ÚÚ áÆï â Ñ ÝUò Ñ�æ Ô�ã Ý�â�Ô/Þ Ñ�áÆÜUÙ Ô é Ý�ÔOÝ�Ô Ø Ô ì Ñ â Ø Ñ Ý �ì Ô7Ú � Z � Ú Õ â Ï ã Õ â�Ú Ï�Ð Ý áÆÏ Ô�ÚþÔOâ Ø�Õ Ý ÜUÙ Ô Ï ÚeÔ ÏIÏ²Ð>á¬Ò�Ù Ô Ï Úrã Õ à#à�Ô Ù Ôpà Õ â Ï²Ð Ô ÙèÑ�í�ï Ý Ð Ô ���¦� · � ì ÔÒ�Ù�Ñ â Ø�Û Ñ â Õ�Ø Ô�Ô7Ú Ï ã Õ à Ò�Ð>á Ú Ô â Ï�Ð Ô Ø ÔOÝ�ò ÒUÙèÑ â Ø Ô�ã Ñ7Ï å Õ�Ø Ô Ø Ô ï,ÐËÑ7Ò å áÆÏ Ô � ÿ Ô7Ú ÒUá Ú Ï Ô7Ú Ø Ô Ù Ô7ã Ï Ý Ð ÔnÔOâã¸Ý áÆæUÐ ÔþÞ Õ Ý Ð â á Ú²Ú>ÔOâ ÏPÙèÑ ã Õ.Õ Ð Ø�Õ â�â ÓÔ Ô Ñ$¡{á à9Ý ÏhÑ�Ù ÔrÔ Ï Ú Õ â ÏHÒUÙèÑ ã ÓÔOÔ7ÚHÚ>Ý ÐLÙ�Ñ Þ Ñ ã{Ô Ñ7Ð²ÐxáÎñÔ Ð Ô Ø�Û ÝJâ�Ôrã Ñ7Ï å Õ�Ø ÔÒCÑ-Ð � Z � a Ô{òCã{Ô ÒJÏUÓÔ Ò Õ Ý ÐÍÙ Ô7Ú Ï²Ð>áÆÒUÙ Ô Ï Ú Õ ñÝ ÙèÑ � Z � ã{ÔOâ Ï²ÐËÑOÙ Ô&â�Ô Ø á Ú Ò Õ ÚxÔ Ò�Ñ Ú Ø Ô Ï Ô Ù�Ù Ô7Ú ÒUá Ú Ï Ô7Ú �� Ô�Úrã»å Ñ à Ü�Ð Ô�Ú Ò Ô Ð à#Ô Ï²Ï Ô â Ï Ø�Û ÑOæ Õ áÆÐ Ý�âJÔ�Ô��Wã Ñ ã áÆÏ�ÓÔ Ø Ô Ø ÓÔ Ï Ô7ã Ïxá Õ â ØTÛ Ý�â�Ô Ò�Ñ-Ð�Ïxá ã{Ý Ù Ô Ñ Ý@à á â á à9Ý�àØTÛ á Õ â á Ú Ñ-Ïxá Õ â Ø Ô �&�(m Ø Ñ â�Ú Ý�â á â Ï Ô Ð�æ�ÑOÙ�Ù Ô�ÔOâ Ï ÔOà Ò Ú Ø Ô � ß�â�Ú�ù « ö « ú �ì Ô7Ú�ã»å Ñ à Ü�Ð Ô7Ú ØUÕ áÆæ ÔOâ ÏäëÔ Ï�Ð Ô ÒJÐUÓÔ7ã á Ú>ÔOà#à�ÔOâ Ï�Ñ�Ù�áÆï â ÓÔOÔ�Ú@ù « ö � ú ÔOâ Ï²Ð Ô&Ô Ù�Ù Ô7Ú#ó ñÑ  ö9« à Ò�Ð ñÔ7Ú ûÑOí â é Ý�Ô Ù ÔOÝ Ð Ú Ò Ô Ð Þ Õ Ð à Ñ â�ã¸Ô7Ú á â Ï�Ðxá â�Ú ñÔ é ÝJÔ7Ú Ò Ý á Ú�ÚxÔOâ Ï/Ò Ô Ð à�Ô Ï²Ï�Ð Ô Ñ ÝVÚ Ò Ô�ã Ï²Ð Õ à ñÔ Ï²Ð Ô Ø�Û Ñ-Ï²Ï Ô á â Ø Ð ÔÙèÑ&Ð�ÓÔ�Ú Õ Ù Ý Ï>á Õ â)ÔOâ á à Ò Ý Ù Ú á Õ â Ð Ô é Ý á ÚxÔ � ì Ñ Ø ÓÔ¸Þ Õ Ð à Ñ-Ï>á Õ â Ø Ô7Ú/ã»å Ñ à Ü�Ð Ô7Ú�Ô Ï Ù ÔOÝ Ð/Ò Õ Ú áÆÏ>á Õ â�â�ÔOà�ÔOâ ÏÚ>Ô Ð Õ â Ï ã Õ â Ïxá âUÝJÔ Ù�Ù Ô à#ÔOâ Ï ÚxÝ Ð²æ Ô á�Ù�Ù¸ÓÔ7Ú ÒCÑ-Ð Ý�â3Ú ð Ú Ï ñÔ à#Ô Ø�Û Ñ�Ù�áÆï â�ÔOà�ÔOâ Ï Õ Ò�Ï>áèé Ý�Ô �
p�q�ï t@u v®ðñvòzT�u"� u ó>u ólôu"yöõIu"��yØ÷>u"� u"��zøuTz � y,ù��>ú/v�ú*z}úI~_� ó>u"v

ó>~_���ûôu�u"v
ì Û Ñ ã é Ý á Ú áÆÏxá Õ â Ø�Û ÝJâ ÓÔ æIÓÔOâ�ÔOà�ÔOâ Ï Ô7Ú Ï�Ü�Ñ Ú ÓÔ�ÚxÝ Ð ÝJâVÚ ð Ú Ï ñÔ à#Ô Ø Ô Ï²Ð Õ á Ú â áÆæ Ô Ñ Ý Ø Ô�Ú ÓÔ Ù Ô7ã Ïxá Õ â �� å Ñ�é Ý�ÔIâ áÆæ Ô Ñ Ý Ñ �äâ�Ô Ù Ô7Ú Ø ÓÔ7ã á Ú á Õ â�Ú�Þ Ñ�áÆÏ Ô�Ú Ò�Ñ7Ð�Ù Ôþâ á¬æ Ô Ñ Ý Ò�Ð�ÓÔ�ã ÓÔ Ø ÔOâ Ï ÔOâ Ñ-Ò�Ò�Ù¦áèé Ý Ñ â Ï â ÓÔ7ã{Ô7Ú�Ú ÑOá¬Ð ÔOà�ÔOâ ÏØ Ô7Úrã ÐxáÆÏ ñÔ Ð Ô7Ú Ø ÔÍÚ ÓÔ Ù Ô7ã Ï>á Õ â�Ú>Ý Ò�ÒUÙ¸ÓÔOà�ÔOâ ÏËÑ�áÆÐ Ô7Ú �ì ÑWÒ�Ðxá â�ã áÆÒ�ÑOÙ Ô Þ Õ â�ã Ï>á Õ â Ø Ý�Ú ð Ú Ï ñÔOà�Ô Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ô7Ú Ï Ø Ô Ð Ô ê Ô Ï Ô Ð Ù Ô7Ú ÓÔ æIÓÔOâJÔOà#Ô â Ï Ú�¸à á â á à9Ý�à�� ÜUáèÑ Úü Ò�Ð Õ�Ø Ý áÆÏeÙ Õ Ð Ú Ø Ô7Ú á â Ï Ô ÐhÑ ã Ï>á Õ â�Ú Ø Ô7Ú Ò�Ñ,é Ý�Ô Ï Ú Ø Ô Ò�Ð Õ Ï Õ âCÚ Ï Õ Ý Ï Ô7Ú Ù Ô7Ú � ß�âCÚ a Ú Õ áÆÏÝJâ ÏËÑ Ý�ò Ø�Û á â Ï Ô ÐËÑ ã Ïxá Õ â Ø�Û Ô â æ.áÆÐ Õ â « ö$ý G ¡
Ò Õ Ý Ð Ý�â�Ô Ù Ý�à á â Õ Ú á¬Ï�ÓÔ á â�Ú ÏhÑ â ÏËÑ â�â ÓÔOÔ Ø Ô « ö/þ È ã¸à�ÿ ý Ú%ÿ Ë �¬ æ Ô7ã�ÝJâ ÏËÑ ÝUò Ø�Û ÔOâ Ð Ô ï-á Ú Ï�Ð ÔOà�ÔOâ Ï/ñÑ�ÙèÑ�í â Ø Ô ÙèÑ ã»å Ñ7ë× â�Ô Ø Ô�Ú ÓÔ Ù Ô7ã Ï>á Õ â Ñ Ý Ï Õ Ý Ð Ø Ô « ö�ö G ¡ a á�Ù Þ Ñ Ý Ïé Ý�Ô Ù ÔnÚ ð Ú Ï ñÔOà�Ô Ø Ô Ø ÓÔ7ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï Ú Õ á¬Ï ã Ñ7Ò�Ñ-Ü�Ù Ô Ø Ô ÐUÓÔ Ø Ý á¬Ð Ô Ù Ô ÏËÑ Ý�ò Ø�Û Ý�âÍÞ Ñ ã Ï ÔOÝ Ð « ö�� Ô Ï Ø�Û ÑOæ Õ á¬ÐÝJâ�Ô Ü Õ âJâ�Ô Ô��Wã Ñ ã áÆÏ�ÓÔ Ø ÔnÚ ÓÔ Ù Ô7ã Ïxá Õ â Ø Ô7Ú ÓÔ æIÓÔOâ�ÔOà�ÔOâ Ï Ú ÐËÑ7Ð Ô7ÚIã Õ à#à�Ô Ù Ô7Ú Ø ÓÔ7Ú á â Ï�ÓÔ ï,ÐËÑ7Ïxá Õ â�Ú Ø Ý Ü Õ Ú Õ âØ Ô G á¬ï,ï Ú � ì ÑÍí�ï Ý Ð Ô ����� ß Ò�Ð�ÓÔ7Ú>ÔOâ Ï Ô Ù Ô Ø á�Ñ7ï�ÐhÑ à�à#Ô Ø Ý3Ú ð Ú Ï ñÔ à#Ô Ø Ô Ø ÓÔ7ã Ù Ô â�ã»åJÔOà#Ô â Ï Ø�Û�¬ �rì ¬ � �ì Ôpâ á¬æ Ô Ñ Ý « ù « ö  ú ØUÕ áÆÏ�ëÔ Ï�Ð Ô/ã Ñ7Ò�Ñ-Ü�Ù Ô Ø�Û á Ø ÔOâ Ïxá�í Ô ÐIÙ Û á â Ï�ÓÔ Ð7ëÔ Ï Ø Ý3ã Ð Õ á ÚxÔ à#ÔOâ Ï Ø Ô Þ ÑOá Ú�ã{Ô Ñ Ý ��� ÙÔ�Ú ÏLá à Ò Õ Ð�ÏËÑ â Ï
é ÝJÔ Ù Ôeâ áÆæ Ô Ñ Ý « Ñ�áÆÏ ÝJâ Ï ÔOà Ò Ú Ø Ô ÙèÑ-Ï Ô â�ã{Ôeà á â á à9Ý�à � õPÔ â Ø Ñ â Ï ã{Ô Ï ÔOà Ò Ú a Ù Û á âUÞ Õ Ð �
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LEVEL 2
TRIGGER

LEVEL 1
TRIGGER

CALO MUON TRACKING

Event builder

Pipeline
memories

Derandomizers

Readout buffers
(ROBs)

EVENT FILTER

Bunch crossing
rate 40 MHz

< 75 (100) kHz

~ 1 kHz

~ 100 Hz

Interaction rate
~1 GHz

Regions of Interest Readout drivers
(RODs)

Full-event buffers
and

processor sub-farms

Data recording

�����'¶®���¦� ß�	�°/È�¿I��Çh¿�¾9¾&½/À�Â&Ì�i-Ì¸Ê.É½Ë¾&½�ÀU½�À ¼½ ¹ Å¬½ËÃ ¹»º ½h¾&½ËÃ�Ê)É¿#Ê�ÇËÄ�È¬Ì�Ã�ÈÁ`�½�¿�Â�
äÀLÁ �����^����
à Ñ-Ï>á Õ â Ø Ô7Únã Ñ â Ñ ÝUò Ø Ô7Ú Ø ÓÔ Ï Ô7ã Ï Ô Ý Ð ÚeÔ7Ú Ï Ú Ï Õ ã�� ÓÔ Ô Ø Ñ â�Ú Ø Ô7Úrà ÓÔOà Õ áÆÐ Ô7Úpóvà ÓÔOà Õ áÆÐ Ô7Ú�� Ò�á¬Ò Ô Ù�á â�Ô/ û��ÒJÐ Õ ãËå�Ô Ø Ô7Ú Ø ÓÔ Ï Ô7ã Ï ÔOÝ Ð Ú � ì Ô Ï Ô à Ò Ú Ð Ô é Ý á Ú ØUÕ áÆÏ9ëÔ Ï�Ð Ô ÒUÙ Ý�Ú Ò Ô ÏxáÆÏ�é Ý�Ô ��� ß « Ú �� å Ñ,é ÝJÔ�Ú Õ ÝCÚ�ÔOâ�Ú>ÔOà ÜUÙ Ô Ø Ô Ø ÓÔ Ï Ô�ã Ï ÔOÝ Ð Ú�ó Ø ÓÔ Ï Ô�ã Ï ÔOÝ Ð Ú Ø Ô Ï²ÐhÑ ã{Ô7Ú�ã»å Ñ7Ð²ïSÓÔOÔ7Ú � ã Ñ�Ù Õ Ð>á à ñÔ Ï�Ð Ô�Ô ÏÚ Ò Ô7ã Ï²Ð Õ à ñÔ Ï²Ð Ô ñÑ à9Ý Õ â�Ú û Ô*)TÔ7ã Ï Ý�ÔÍÝ�âJÔ�Ú ÓÔ Ù Ô7ã Ï>á Õ â á â á¬Ï>áèÑ�Ù Ô � õ Ñ-Ð Ô{òJÔOà ÒUÙ Ô ��Ù Ô�Ú à9Ý Õ âCÚ Ø Ô9å Ñ Ý Ï Ô7Úá à Ò Ý Ù Ú á Õ â�Ú Ï�ÐËÑ â�Ú æ Ô Ð ÚxÔ7Ú�Ú Õ â ÏÍá Ø ÔOâ Ïxá�í'ÓÔ�ÚÍÔOâ)Ý Ï>á¦Ù�á Ú Ñ â Ï9Ù Ô7Ú ç õ � ó Ï Õ â�âJÔ Ñ Ý û Ô Ï�Ù Ô7Ú � Z � ó Ü Õ ÝY�ãËå Õ â û � ì Ô7Ú9ã Ñ�Ù Õ Ðxá à ñÔ Ï²Ð Ô�Ú9Ú ÓÔ Ù Ô7ã Ï>á Õ â�â�Ô â ÏÍÙ Ô7Ú ÓÔ æIÓÔOâ�Ô à#ÔOâ Ï ÚpÔOâ Ý Ïxá�Ù�á Ú Ñ â Ï#Ù Û á âUÞ Õ Ð à Ñ-Ï>á Õ â`à�Ô7ÚxÝ ÐUÓÔOÔØ Ñ â�Ú Ø Ô�Ú Ï Õ Ý Ð Ú Ø Ô�ã{Ô Ù�Ù Ý Ù Ô7Ú Ñ7Ò�Ò Ô Ù¸ÓÔOÔ7Ú Ï Õ Ý Ð Ú Ø Ô Ø ÓÔ�ã Ù ÔOâ�ãËå�ÔOà�ÔOâ Ï ó ÓÔ ï.ÑOÙ Ô ñÑ�� � ü�� Í  ö ��� ü ö ���Ò Õ Ý Ð&Ù Ô ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô ÓÔ Ù Ô7ã Ï²Ð Õ à Ñ7ï â ÓÔ Ïxáèé ÝJÔ û ��� Ù Ô7Ú ÏWÑ�á â�Ú á9Ð Ô�ã»å�Ô Ð ãËå ÓÔ Ò�Ñ7Ð&Ù Ô�Ú ã Ñ�Ù Õ Ð>á à ñÔ Ï�Ð Ô7Ú Ø Ô7ÚÓÔ Ù Ô7ã Ï�Ð Õ âCÚ � Ø Ô7Ú Ò å Õ Ï Õ â�Ú � Ø Ô�Ú ê Ô Ï ÚpÔ Ï Ø Ô7Ú�� ÚxÔ Ø ÓÔ7Ú á â Ï�ÓÔ ï,ÐËÑ â Ï ÔOâVå Ñ Ø Ð Õ âCÚ Ø Ô#å Ñ Ý Ï Ô á à Ò Ý Ù Ú á Õ âÏ�ÐËÑ â�Ú æ Ô Ð ÚxÔ�Ê S Ñ�á â�Ú áIé Ý�Ô Ø Ô7Ú ÓÔOâJÔ Ð²ï7á Ô�Ú Ï²ÐËÑ â�Ú æ Ô Ð ÚxÔ�Ú�à Ñ â é Ý Ñ â Ï Ô7Ú . S������� á à Ò Õ Ð�ÏËÑ â Ï Ô7Ú �ì Ô ÏËÑ Ý�ò à Ñ ò á à9ÝJà Ø ÔVÚ ÓÔ Ù Ô�ã Ïxá Õ â Ø Ý`â áÆæ Ô Ñ Ý � Ò�Ñ-Ð9Ù Û Ô Ù Ô7ã Ï²Ð Õ â áèé ÝJÔ@Þ Ð Õ â ÏËÑOÙ Ô Ø�Û¦¬ �rì ¬ �Ô�Ú Ï Ø Ô ] ß �
G ¡ � � Ô7Ú ÓÔ æIÓÔOâ�Ô à#ÔOâ Ï Ú�Ú ÓÔ Ù Ô7ã Ïxá Õ â�â ÓÔ7Ú&Ú Õ â ÏäÑ à�ÔOâ ÓÔ�Ú Ø Ô Ù Û ÓÔ Ù Ô7ã Ï�Ð Õ â á�é Ý�ÔWÞ Ð Õ â ÏËÑOÙ Ô Ø Ô7ÚØ ÓÔ Ï Ô7ã Ï ÔOÝ Ð Ú æ Ô Ð Ú Ù Ô7Ú"� ç ø ÿ  ó Ï²ÐhÑ�áÆÏ ÔOà�ÔOâ Ï Ø Ô7Ú ØUÕ â�â ÓÔOÔ�Ú û Ô ÏeÙ Ô7Ú ç ø"!%ó à ÓÔOà Õ áÆÐ Ô7Ú û�ñÑÍÙ Û Ô{ò Ï Ô Ð>á ÔOÝ ÐØ Ý Ø ÓÔ Ï Ô7ã Ï ÔOÝ Ð ¬ �rì ¬ � � ì Ô�Ú ØUÕ â�â ÓÔOÔ7Ú
Ú Ï Õ ã#� ÓÔOÔ7Ú Ø Ñ â�Ú Ù Ô7Ú ç ø�! Ñ7Ï²Ï Ô â Ø ÔOâ ÏHÙ�Ñ Ø ÓÔ7ã á Ú á Õ â Ø Ý�â áÆæ Ô Ñ Ý��� ì Ôrâ áÆæ Ô Ñ Ý � ù � ö · ú Ý Ïxá�Ù�á Ú>Ô Ù Ô7Ú�� ÐUÓÔ ï7á Õ â�Ú Ø�Û á â Ï�ÓÔ Ð7ëÔ Ï /ó ç Õ�� û Ø ÓÔ í â á Ô Ò�Ñ-ÐPÙ Ônâ áÆæ Ô Ñ Ý � ó � � Í � Ê S �Ù Û ÓÔOâ�Ô Ð�ï-á Ô Ï²ÐhÑ â�Ú æ Ô Ð Ú>Ô . S Ø Ô�Ú Ò�Ñ7Ð²Ïxá ã{Ý Ù Ô�ÚÍÔ Ï�Ù Û ÓÔ â�Ô Ð²ï7á Ô Ï²ÐhÑ â�Ú æ Ô Ð Ú>Ô&à Ñ â é Ý Ñ â Ï Ô . S�����$� û � � Õ Ý Ï Ô7ÚÙ Ô7Ú á âUÞ Õ Ð à Ñ-Ï>á Õ â�ÚnÚxÝ ÐeÙ Û ÓÔ æIÓÔOâJÔOà#Ô â Ï Ú Õ â Ï Ý Ïxá�Ù�á Ú Ñ-ÜUÙ Ô7Ú Ò�Ñ-ÐeÙ Ô/â áÆæ Ô Ñ Ý ��� � Û Ô�Ú Ï Ø�Õ â�ãpÝ�â�Ô�Ú ÓÔ Ù Ô7ã Ïxá Õ âÒ�Ù ÝCÚ í âJÔ é Ý�Ô Ù Ô�â áÆæ Ô Ñ Ý � � ì Ô Ï ÔOà Ò Ú Ø Ô ÙèÑ-Ï ÔOâ�ã{Ô Ø ÓÔ Ò ÔOâ Ø3Ø Ô Ù Û ÓÔ æIÓÔ â�ÔOà�ÔOâ Ï Ô Ï Ô7Ú ÏrÒ�Ð�ÓÔ æ Ý�Ô Ø Ñ â�ÚÝJâ á â Ï Ô Ð�æ,Ñ�Ù�Ù Ô Ø Ô � ñÑ � ö àäÚ � � ÔÍâ áÆæ Ô Ñ Ý Ð�ÓÔ Ø Ý áÆÏrÙ Ô ÏhÑ ÝUò Ø Ô�Ú ÓÔ Ù Ô7ã Ïxá Õ â ñÑ ÔOâ æ�áÆÐ Õ â � �YG ¡ �ønâ Ò ÔOÝ ÏrÒ�Ñ Ú²ÚxÔ Ð Ü�Ð>á ñÔ æ ÔOà�ÔOâ Ï ÔOâ Ð Ô æ Ý�Ô Ù Ô7ÚnÚ ÓÔ Ù Ô�ã Ïxá Õ âCÚ Ú>Ý Ð�Ù Ô7Ú Ø á ) ÓÔ Ð Ô â Ï Ô7Ú Ò�Ñ-Ð�Ïxá ã{Ý Ù Ô7Ú%	
& Ò Õ Ý Ð#Ù Ô7Ú&à9Ý Õ â�Ú'	 Ù Ô�â á¬æ Ô Ñ Ý � Ò Ô Ð à�Ô Ï Ø�Û Ñ �&â�Ô Ð�ÙèÑ ÚxÔ Ù Ô7ã Ïxá Õ â ÔOâxÊ S Ô â Ý Ïxá�Ù�á Ú Ñ â Ï Ù Ô7Úà#Ô7Ú>Ý Ð Ô�Ú Ø Ô7ÚeãËå Ñ à ÜJÐ Ô7Ú ñÑ à9Ý Õ â�ÚØ� ÿ�� Ô Ï ���
� Ô Ï ÔOâ#Ý Ïxá�Ù�á Ú Ñ â Ï�Ù Ô7Ú Ø ÓÔ Ï Ô7ã Ï Ô Ý Ð Ú Ø Ô Ï²ÐhÑ ã{Ô7Ú
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ã»å Ñ7Ð²ïSÓÔOÔ7Ú � ì Ô�ã ÐxáÆÏ ñÔ Ð Ô Ø�Û á Ú Õ ÙèÑ7Ïxá Õ â)Ý Ïxá�Ù�á Ú>Ô Ù Û á â�Þ Õ Ð à Ñ-Ï>á Õ â Ø Ô�Ú ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô7Ú Ø Ñ âCÚ ÙèÑ#Ð�ÓÔ ï7á Õ âÑ Ý Ï Õ Ý Ð Ø ÝWà9Ý Õ â3ã Ñ â Ø á Ø Ñ7Ï �
& Ò Õ Ý Ð�Ù Ô7Ú ÓÔ Ù Ô7ã Ï�Ð Õ â�Ú á Ú Õ Ù¸ÓÔ7Ú�	OÝ Ïxá�Ù�á Ú Ñ-Ï>á Õ â Ø Ô ÙèÑ�ï,ÐËÑ âUÝ ÙèÑ7ÐxáÆÏ�ÓÔ Ø Ý�ã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô ÓÔ Ù Ô7ã Ï²Ð Õ à Ñ-ï â ÓÔ Ïxáèé Ý�Ô �Ø Ô7Ú Ï�ÐËÑ ã{Ô7Ú Ø Ñ â�Ú Ù Ô7Ú Ø ÓÔ Ï Ô�ã Ï ÔOÝ Ð Ú á â Ï Ô Ð â�Ô�ÚþÔ Ï Ø Ô7Úeã Ñ-ÐËÑ ã Ï�ÓÔ Ðxá Ú Ï>á�é Ý�Ô7Ú Ø Ý � ç � Ò Õ Ý ÐeÙ Û á Ø ÔOâ Ï>á �í ã Ñ-Ï>á Õ â Ø Ô7Ú ÓÔ Ù Ô7ã Ï�Ð Õ âCÚ �
& Ò Õ Ý ÐþÙ Ô7Ú Ò å Õ Ï Õ â�Ú á Ú Õ Ù¸ÓÔ7Ú�	 Ù Ôpâ áÆæ Ô Ñ Ý � Ý Ïxá�Ù�á Ú>ÔÍÝ�â á�é Ý�ÔOà�ÔOâ ÏHÙ Û á âUÞ Õ Ð à Ñ7Ïxá Õ â Ø ÝWã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ôó Ò�Ñ Ú Ø Ô Ï²ÐhÑ ã{Ô7Ú Ø Ñ â�Ú Ù Ô7Ú Ø ÓÔ Ï Ô�ã Ï ÔOÝ Ð Ú á â Ï Ô Ð âJÔ7Ú û(� Ø�Û Õ ñÝ Ù Û á â ÏUÓÔ Ð Ô Ï ØTÛ Ý�â§ã Ñ�Ù Õ Ð>á à ñÔ Ï�Ð Ô ÓÔ Ù Ô7ã Ï²Ð Õ �à Ñ7ï â ÓÔ Ï>áèé Ý�Ô í â�ÔOà�ÔOâ Ï Ú>Ô ï à�ÔOâ Ï�ÓÔ é Ý áHÒ Ô Ð à#Ô Ï Ø Ô Ð Ô7ã Õ â�Ú Ï�Ð Ý áÆÐ Ô Ù Û á à Ò Ý Ù Ú á Õ â Ø Ô7Ú Ò å Õ Ï Õ â�ÚÑ�æ Ô�ã Ò�Ð�ÓÔ�ã á Ú á Õ â3Ô Ï Ø Ô�Ú ÓÔ ÒCÑ-Ð Ô Ð Ø ÔOÝUò Ò å Õ Ï Õ â�Ú Ï�Ð ñÔ7Úrã Õ Ù�Ù�á à ÓÔ7Ú �
& Ò Õ Ý ÐrÙ Ô�Ú)�*	�Ý Ïxá�Ù�á Ú Ñ-Ï>á Õ â Ø Ô ÙèÑ9ï�ÐhÑ â�Ý ÙèÑ-ÐxáÆÏ�ÓÔ Ø Ô7Úrã ÑOÙ Õ Ðxá à ñÔ Ï²Ð Ô7Ú�Ô Ï Ø Ô7Ú Ø ÓÔ Ï Ô7ã Ï ÔOÝ Ð Ú á â Ï Ô Ð â�Ô�Ú �Ç â Ø ÓÔ Ò�ëÕ Ï Ø�Û ÓÔOâJÔ Ð²ï7á Ô Ù Õ ã Ñ�Ù�á Ú ÓÔ Ø Ñ â�Ú Ù Ô�ã Ñ�Ù Õ Ð>á à ñÔ Ï�Ð Ô�å Ñ Ø Ð Õ â áèé Ý�Ô ÑOæ Ô7ãnÝ�â�Ô Ï²ÐhÑ ã{Ô Ø Ô�å Ñ Ý Ï ÔÊ S Ô�Ú ÏrÐ Ô é Ý á Ú>Ô �
& Ò Õ Ý ÐÍÙ Ô7Ú ê Ô Ï Ú+	 ÙèÑ Ú ÓÔ Ù Ô7ã Ïxá Õ â�Ô7Ú Ï9Ò�Ðxá â�ã áÆÒ�ÑOÙ ÔOà#Ô â Ï Þ ÑOá¬Ï Ô Ò�Ñ-ÐÍÙ ÔWâ áÆæ Ô Ñ Ý � � ì Ñ@Ò Õ Ú�Ú áÆÜUá�Ù�á�Ï�ÓÔØ�Û á Ø ÔOâ Ïxá�í Ô ÐeÙ Ô�Ú ê Ô Ï Ú Ø Ô é Ý Ñ-Ð � Ü Ô â Ý Ïxá�Ù�á Ú Ñ â Ï Ù Ô7Ú Ø ÓÔ Ï Ô�ã Ï ÔOÝ Ð Ú á â Ï Ô Ð âJÔ7ÚeÔ7Ú Ï�ñÑ�Ù Û ÓÔ Ï Ý Ø Ô �ì Ôrâ áÆæ Ô Ñ Ý�,�ù � ö · ú Ô7Ú ÏPÙèÑ Ø Ô Ð â áÎñÔ Ð Ô ÓÔ ÏhÑ-Ò Ô Ø ÔnÚ ÓÔ Ù Ô7ã Ïxá Õ â�Ô Ï Ô7Ú ÏIÑ-ÒJÒ Ô Ù¸ÓÔ Ô í�ÙÆÏ�Ð Ô Ø�Û ÓÔ æIÓÔ â�ÔOà�ÔOâ Ï Ú �ÿ Ô7Ú&à ÓÔ Ï å Õ�Ø Ô7Ú&Ô Ï3ÑOÙ¬ï Õ Ð>á¬Ï å�à�Ô7Ú Ø�Û Ñ â Ñ�ÙÆð ÚxÔ7Úx� Õ.- á â�Ô/`Ú Õ â Ï3Ñ Ø Ñ7Ò�Ï�ÓÔOÔ�Ú Ò Õ Ý ÐWÙ Û ÔOâ æ�áÆÐ Õ â�â�Ô à#ÔOâ ÏÔ â Ï ÔOà Ò Ú ÐUÓÔOÔ Ù'ÑOí â Ø�Û Ñ �&â�Ô Ð�ÙèÑ Ú ÓÔ Ù Ô7ã Ï>á Õ â �/� Ù Ô7Ú Ï ØUÕ â�ã#Ý Ï>á�Ù¦á Ú ÓÔ Ò�Ñ7ÐÍÙ Ô í�ÙÆÏ�Ð Ô Ø ÓÔ æIÓÔOâ�ÔOà�ÔOâ Ï Ø Ô7ÚÑOÙÆï Õ Ð>áÆÏ å�à�Ô7Ú#Ô Ï Ø Ô7Ú9ã ÐxáÆÏ ñÔ Ð Ô7Ú�ã Õ à ÒUÙ Ô{òJÔ7Ú é Ý�Ô Ù Û Õ â�â�Ô Ò ÔOÝ Ï�Ò�Ñ Ú Ñ-Ò�Ò�Ù¦áèé Ý�Ô Ð Ø Ñ âCÚ Ù Ô â á¬æ Ô Ñ Ý �ã Õ à�à#Ô �SÒ�Ñ-Ð Ô{òJÔOà ÒUÙ Ô �kÙ Ô7Ú�ã Ñ�Ù ã{Ý Ù Ú Ø Ô æ Ô Ð²Ï Ô{ò Õ Ý Ù Ô7Ú Ñ ê Ý�Ú Ï ÔOà�ÔOâ Ï Ú Ø Ô Ï²ÐhÑ ã{Ô�ÚÍÔOâ`Ý Ï>á�Ù¦á Ú Ñ â Ï#Ù ÔÜJÐ ÔOàäÚ²Ú Ï²ÐËÑ å Ù Ý�â ï Ø Ô7Ú ÓÔ Ù Ô7ã Ï²Ð Õ â�Ú �� Ôpâ á¬æ Ô Ñ Ý Ð�ÓÔ Ø Ý áÆÏþÙ Ô ÏËÑ ÝUò Ø Ô/Ú ÓÔ Ù Ô�ã Ïxá Õ â ñÑ ÔOâ æ.áÆÐ Õ â � ö,ö G ¡ � ì Ô7Ú ÓÔ æIÓÔOâJÔOà#Ô â Ï ÚþÚ ÓÔ Ù Ô7ã Ï>á Õ â�â ÓÔ7ÚÒCÑ-Ð9Ù Ô íJÙ¬Ï�Ð Ô Ø�Û ÓÔ æIÓÔOâ�Ô à#ÔOâ Ï Ú Õ â Ï Ô â�ÚxÝ áÆÏ Ô�ÔOâ Ð Ô ï-á Ú Ï�ÐUÓÔ7Ú � � Ô3â áÆæ Ô Ñ Ý�Ý Ïxá�Ù�á ÚxÔ Ï Õ Ý Ï Ô7Ú Ù Ô7Ú ØUÕ â�â ÓÔOÔ7ÚÙ Ô7Ú ÒUÙ Ý�Ú Ð�ÓÔ7ã{ÔOâ Ï Ô�Úrã Õ â�ã¸Ô Ð â Ñ â ÏrÙ Ô7Ú Ø ÓÔ Ï Ô�ã Ï ÔOÝ Ð Ú � ã Õ à�à#Ô ÙèÑ ã ÑOÙ�á¬ÜJÐËÑ-Ï>á Õ â �LÙ Ô�Ú ÑOÙ¦áÆï â�ÔOà�ÔOâ Ï Ú Õ Ý Ù Ô7Úã Ñ-Ð²Ï Ô7Ú Ø Ô�ãËå Ñ à Ò Úeà Ñ-ï â ÓÔ Ïxáèé Ý�Ô7Ú �
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[]\_^a`ab�cedgf�h_i\ajkdl\Im\nb�\o^pjkdlc�hq`.r�stm\ajgfvu�wx\'yzc�w{^#|xces}i`'r�m\ac�hXm\ajkd~f�\�\�sS`e^a^pced���m\acesS\V�~j�wxs�^a`ob�c �d~f�h_i\ajldk\�i`}m\o^#|z`Vsxjgf�b�b�c�sxs{`.r�\É��[]\*��b�ceh�y�`�m\aj�m\ ^#|xcVfv��f�^pc�h�h�\'hq`.jgf$i\adl\*�{`��k��f���\9^a`Vd�^���\V�gj�w�s

hq`.j�m\adgfv`Vw'`a��\V^wxsx\�b�c�sxrewx\awxd"��\�d�`e��fv`.jgf�ces���� Ìa� ^pc�wxdljk\��Y¬��zs_�]��`.jkjl\pf�sz��dl\�w�s�jl\adkh�\��~jkc�^�|z`�� �j~fvu�wx\��\ �a������  ¡ �k¢�£V¤ � � b��¥`.dlr�ces+b�f¦u�w�fv��\"`�m\aj�m\^#|xcVfv��f�^pceh+h�\)hq`.j~f�i\adk\`e^pjgf���\���[]\o��m\pb�\V^pjldkc���\V���b¦`e^§m\a\V��\as�jkdk\¨��\aw�©ª`Vyz�gcedkyz\awxd(�«��ces�j¨i`�b¦`�¬�cVfv��`.�x��b�fvu�wx\ad�wxsx\���f�m\adl\asz^p\���\��zc�jk\�s�j~f�\nb"�x`.sz�
b��®f�s�jk\�dk�e`ob�b�\_`.yz�~c�dkyz\aw�dk¯Vm\pb�\V^pjkdlc���\*��° � �]��`.dlr�c�s9b�fvu�w�f¦��\'\aj%h+\V�~wxdk\�d±b��~m\asx\adlr.f�\_�Dm\a�zc���m\a\��x`Vsz��b�\^�`ob�c�d~f�h_i\ajldk\��

[]\��{`��k�l`.re\²���³wxsx\�z`Vdkjgfv^pw�b�\%�x`Vsz�Db�\�^a`ab�cedgf�h_i\ajkdl\��e`�r�m\�s)m\adk\�d)wxsx\"r�\adly§\�m\pb�\V^pjldkceh�`Vr�stm\aj~f�¯
u�wx\���[]\V���z`.dljgfv^pw�b�\V����\�bv`«re\adkyz\�f�ces�fv�g\as�j´b��¥`Vdkrec�s'b�fvu�w�fv��\É�µ[]\V�+m\pb�\V^pjldkcesz��fv�k�~wz����\�b��¶f�c�s�f¦�l`.j~f�ces
��\²b���`.dlr�c�sX��ces�j���m\adgf���\ad%�gcewz�±b���\p�\aj%��w9^�|z`Vh+�Fm\pb�\V^njkdgfvu�wx\�f�s{��w�fv�k`Vs�j�wxsB��f�r�sz`ab�jldgfv`.sxrew�bv`of�dk\
���zr�w�dk\ , � ��� � �z`Vd�^pcewx��bv`.re\�^a`.�{`�^#f�jgf�¬t�~wxd�b��~m\pb�\V^pjldkc���\��z[/��`.h���b�f�jkwz��\���·�¸ � ��w'jkd~fv`.sxrVb�\�\o�gj��\�bv`¬�cedkh�\ 	
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c�iw ¹ º�» \V�~j�bv`+��f�jk\V�l�g\���\��Dm\adgf���\%��\V��m\pb�\V^pjldkcesz� � ¼ ¾ \V�gj�b�\²d�`V�x�zc�dlj²���gm\V^�|z`.s�jgf�b�b�c�sxs{`.r�\ � Æ \V�gj�bv`��fÈ�m\adl\asz^p\%��\��zc�jl\as�jgf�\pb�\aj ¡ Ã¦Ä�Åg� ¸  Æ�É °�\V�~j�b�\%^#|{`.h��Im\nb�\o^pjkd~f¦u�wx\��[]\%^a`ab�cedgf�h_i\ajkdl\�`*m\aj�m\²^nc�s §^pw��zc�w�d�^pcewx��dgf�d´w�s�bv`.dlr�\�f�s�jk\adl�e`ob�b�\²\as��z�~\awz��ce¯$d(`.��fv��f�j�m\� �1� ,�ÊVË�Ì � �^� Ì�, � � � ��c�s�jÍbv`�h�`�Îk\awxdk\��{`.dkj~f�\�\V�gjÍ�{sx\ah�\as�jZ�g\�r�h�\as�j�m\a\)\�sW�+��Îkw{�ku�wµ�¦i`_� �^� Ì � � Ë�� �[]\Ï^a`ob�cedgf�h_i\�jkdk\\V�~j�m\ar½`ob�\ah�\as�j��g\areh+\�s�j�m\Ðb�cesxr.f�jkw{��f�sz`.b�\ah+\�s�j � \�s�jkdkcVfv�/^pc�h��z`Vdkjgf�h�\as�j�� � �§\�dkh�\a¯jlj�`Vs�j � sxc�j(`.h�h+\�s�j � �]�¥`Vjkjl\pf�sz��dk\wxsx\d�m\o�gc.b�wxj~f�c�s_`.sxrew�bv`of�dk\%��\�b��³ced���dl\���\ Ë � h�d�`e� �   ¡ �l¢�£V¤ � �Ç´sq�xd�m\a¯Vm\V^�|z`.s�jgf�b�b�c�sxs�\awxd�g\�d�`²��bv`�^zm\���\a�e`.s�j)b�\�^a`ab�cedgf�h_i\ajkdl\²��`.sz�Db�\�^pdlÑ�c��~j�`.j<����b�^nc�wx��dgf�d�`
w�sx\�dk\arVf�c�s9\as�� ��\ÇÒ � � Ë � � �¥Ó.ÔÐ`o�zsª��\�dk\o^pc�wx��dk\�d´b��gm\asx\�dkr.f�\��z\ad���w�\+�z`Vd�b�\o�±�{`.dkj~fv^pw�b�\V�²��`.sz�´bv`hq`.j~f�i\adk\��xd�m\V�g\as�jk\±��\a�e`.s�j)b�\�^a`ab�cedgf�h_i\ajkdl\��

[]\yzc�wz^�|xc�s¨�g\ad(`���bv`�^zm\�i`%u�wz`Vjkdl\´h_i\ajkdl\V�/��wq�§cVf�s�jÏ��\�^ndkc.fv�~\ah+\�s�jt��\V�Í¬�`af¦�l^p\V`Vw�©�`a��\V^)w�s
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barreaux longitudinaux

pour les fixations
Emplacements prevus

au module
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J/`.d(`.h_i\ajkdl\V� ú�cewx\+K~s�jk\adlsx\ ú�cewx\(LÍ©xjl\adksx\
M´c�h�yxdl\%�]�³cesz��\V� × Ú
[]c�sxrewx\awxd����³wxsx\�cesz��\ Ó Ë h�h Ë ×�ß Ê h�hLÐ�{`ofv�k�~\awxd���\���b�ceh�y Ý ß Ý h+h �eß Ê h+h[µ`.dkre\awxd���\���b�ceh�y Ë � Ø h�h Ë � Ø h+h[µ`.dkre\awxd���\V�)yz`.dldk\V`Vw�©�b�c�s�r.f�jkwz��f�s{`�w�© �'��h�h ����h+h
[µ`.dkre\awxd����³wxs_`.y{�gc�dlyz\awxd Ë�Ê ×+h�h Ë�Ê ×�h+h[]c�sxrewx\awxd���\���b�ceh�y�¬�`�^p\%`a�e`.s�j � ô Ó+h�h �#��Ó Ê h+h[]c�sxrewx\awxd���\���b�ceh�y�¬�`�^p\%`.dldgf�i\adl\ � Ë �²h�h �#�%��×�h+h
NÇ`��k�~\��]��wxs_`.yz�~c�dly§\�wxd Ê ß Ë-O r Ý × O r
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^ sx\%�gc.f�\as�j��z`e�´^pcesz��wz^njk\awxd(�
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^ jgf�\asxsx\�s�j`Vw�©�d�`e��fv`.j~f�cesz�
^ sx\��§cVb�b�w�\as�j�z`e�Ïb��¥`Vdkrec�s'b�fvu�w�fv��\����z`e�´���gm\ahq`.sz`Vjgf�c�sÞ�]�~m\nbnm\�h+\as�j���m\pb�\V^pjldkc�stm\ar�`Vjgf�¬�� �
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dlc�wx\f�s�jk\�dksx\�ß�[/�¥`Vsxr.b�\���\���bÈfv`Vr�\²�e`Vdgf�\as�j�gw�f��e`.s�j�b�\�d�`aÑ�ces�ú�ß�[µ`��{r�wxdl\+��ß Ý h�c�s�jkdl\´b�\V��`.sxrVb�\V���\V��`.yz�~c�dly§\�wxd�����\aj���\V�+m\pb�\V^pjldkc���\V� � �zcewxd´jldkcVf¦��§c½��f�jgf�cesz����\�b¦`�dkcewx\�\p©�jk\adlsx\²�~úbf Ê ô ^ph�a��%� ô
^nh \ajD�aÚ ô ^ph � ß/[/��`.sxrVb�\��e`.d~f�\'��\'× ô%g i`h� Ý ô%g \as���f�dkces�\�s*¬�c�sz^njgf�c�s���wXd�`aÑ�ces9�zc�wxd�bv`'dkc�w�\\n©xjl\adksx\"\aj��\ Ë�Ë g i`D�%� ô%g �x`Vsz�)b¦`�dkcewx\�f�s�jk\adlsx\qÒ@� ô Ó.Ô�ß
é�êkëtêji ì�í�îlkínmgíno�p�òxñ[q"íÍî
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�C���{���d�����C�{�U�;�R�{�����.�6�.�����.���;�b�{���&�¡ +¢I£��.�;�R¤�¥;�6�C¦��;�¨§ª©Z«;¬©�®Y©,¯{°%±³²´° �GµI£��.�;�U¶5�{���Z¦��;�¡§·©C«~¬¹¸F®+©/¯º°	±²R° �,»¼C½����¨�Z�;¾5���.����¿��.�{���{�À���.Á.�b¢GÂ.Ã.ÄÅ�¨�Æ®�©C«&«#ÃÅ�¨�Ç�	�&�;¦�����¦6�.�;�F��¥;���C¦6�;�d�Z�³È&Ä.ÂÅ�¨�Æ®ÉÃ&¸.¸¨�¨�Ç�%�.�~¦n���¦��.�~�n���{���C¦6�;��»

Ø Ê



1 cellule φ

Ê%ËºÌ#ÍUÎ,Ï ÊIË'Ð#ÐCÍUÎ,Ï ÊIË'ÐCÑ#ÍUÎ,Ï(η∼2.5) (η∼1.6)

φ

z

Faisceau
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h�f�s�f�h«fv�~\adÍb�\^pc�w�d�`.s�j���\^�b¦`eu�w{`.r�\)f�bx¬�`Vwxj���\o�Í�e`ob�\awxd(�/��\�d�m\o��fv�gj(`.sz^p\o��m\pb�\a��m\a\V�pßeâ´\���b�wz�.a.b�\�yxdkw�f�j
���³\ah���f�b�\ah+\�s�j�x`Vsz��æ�ç�[µæ�è��e`�^pd�m\�\ad´w�s9^pcewxd�`Vs�j"�§\�dkhq`.sx\as�j�f�s{��w�fv�k`Vs�j%wxsx\���f�h�f�s�wxj~f�cesX��\
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Resistance necessaire pour amener la haute tension

Resistance rajoutee pour proteger les pre-amplificateurs
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]M^'_�`a�bcd^feO^1g<g�^'_ZcMhi^'_�jalkf^1mDn>_�olb�g>p�a1q:bdg<^5b�mD^r_sja'ntc�^'_MuDev_wnIqOx�qvc�^'_zy{jolmDnHeO^dN|odc�m�eO^ ô ja�ncd^'_HuDev_z_�olmDj�eO^'_~}��
m�q�c�o,bDb�^1b�gta'm���uDeO^1g~_Zeva[�Po,n�p�^�c�^'_Zolbc�^'_�c�^'_ta�`_Io,n�`�^5mDn~_�^1gtc�^'_��^feO^'kfg�n<odc�^'_y��UmdqMj�n<^1ba1qO^1b�gzevaE�Poln<p�^�c�^r_��^fe8�^1p�^1bdg~_�jolmDnzeO^�N|odc�m�eO^ ô }~��]ZhR^1ja1qv_<_�^5mDn�c�m�uDev_2c�o'qOg��^1g<n�^�jDn�qv_I^^5b�kfo,p�jDg�^|c�a�b_�eva!��a'`Dn�qvk1a'g�qOo,b�c�^r_�^'_�jalkf^1mDn�_�jo,mDn+�Um�^�e�hI�^1jarqv_�_�^1mDn+c�^'_Eu�e:^5g~_�bD^ _�o'qOg�ja,__ImDjt�^1nIqO^1mDn��a�e{h�qOb�g�^1n<�lare.eO^E���
é�êkëtê�� ì ��ï�îxîxíZ�}ðbm~ï��)í

]M^'_2a'`_�oln<`^1mDn�_9^1g�e:^r_��^feO^'kfg<n�odc�^'_�_�olb�g2^1p�j�q.e8�^'_�cDa�b_2mDbD^[_�g<n�mkfg�mDn<^�^1bAareOmDp�qOb�qOmDpA�M]M^'_a'`_�oln<`^1mDn�_z_Io,bdg�uD�t�^'_��a[eva�_Ig<n�mkfg<m�n<^��a[e�h3a1q cd^�c�^��Uqv_�^5gzcd^9j�qOolb_2a�m�bdq:�
^ra�m+c�^'_zk8o,mDn�o,bDbD^r_�^f��¡g�^1n<b�^'_&a~q:bdg<^5n<p��^'cDarqOn�^'_s^5gMq:bdg<^5n<bD^'_¢jDnd�^'_�^1bdgd�^5^'_M_ImDnseva*u£x,mDn�^F�d�6¤$�,]M^'_�a�`£_�o,n�`^1mDn~_>_�o,bdg��^1x$areO^1p�^1b�g�
qv_<_
�^��a�c�^'_ta�bDbD^ra�m���cMh¥qObcd^f�a'g�qOo,bA^1g��a�eva�kfo,mDn�o,bDb�^�a'b�gIqO¡¦�^8��qOo,b jo,m�n2p�a1q:bdg<^5b�qOnze{h%a�`_Io,n�`�^5mDn^5b�jo$_�qOg�qOo,b��
é�êkëtê�§ ì �Gkínm~í�o�p�òxñ2¨�©Iª´óí¬«nòxñz©Cq�í

ý�ba�jDj^fe.eO^®�^feO^'kfg<n�o,b�qv�
mD^��Pn�o�qvc�^�e�hI�^8e:^rkfg<n�o,b�qv�
mD^ _�^�g<n�o,mD�la'b�g�cDa�b_EeO^ k8n<¯
o
_Ig~a'g1�/ý�b�cUqv_I¡gIqObDx,mD^Ó�
^ e:^r_�k1a�n�g<^'_�_�o,p�p+a�g<nIqvkf^'_��¢kf^'_�k1a�n�g<^'_9nd�^'kfmDj��^1n<^1bdg2^1g�_Io,p�p�^5b�g9eO^�_{q:xlbare°p�^r_�mDnd�^�ja'n[eO^'_�^feO^'kfg�n<odc�^r_9a1ub±c�^�kfo,b£_�g�qOg�mD^1n�mDbD^�k8^fe.e:mde:^�^1b²���zø9bD^�kf^fe.eOm�eO^�^5b|�±c�mAjDn<^1p�qO^1n�kfolp�ja'n<¡g�qOp�^5b�g�c�^�eva�n�o,mD^�^f��g<^5n<bD^�^r_�g �^1x
a1e:^A�a�eva�_�olp�p�^�c�^�cdo,mxã1^!�^feO^'k8g<n<odcd^'_f��]¢a�_�olp�p+a�gIqOo,b_fhR^8³M^rkfg<mD^�_�m�n*evaE��a,k8^�a1�la�bdg�c�mAk1a1e:oln�qOpA�^1g<n�^
�8JHo,m�nze:^�c�^5m���q��^1p�^�^1g2g�n<o'q _{q��^1p�^�kfolp�j£a�n<gIqO¡p�^1bdg�c�^�eva�n<olmD^�^f�Dg�^1n<b�^�y�qObdg<^1n�bD^,}EaMmDbD^�kf^8e6eOm�eO^�^5b±�´^'_�g�kfolp�jo$_U�^1^+c�^�g<n�o�qv_�y��Um£a�g<n�^,}
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�^feO^'kfg�n<odc�^r_*^1gzeva�_�olp�p+a�gIq:olb±_fhi^f³�^'kfg<m�^�_�mDn2eva���alkf^�a�n�n�q��^1n<^�c�m!k1areOoln�qOpA�^5g<n<^$�
ø9bD^+k1a�n�g<^ _Io,p�p�a'g<n�qvkf^ ^'_Ig�kfolbDbD^'k8g��^1^±�a��1µ��^feO^'k8g<n<odcd^'_�cDa�b£_�eva|n<olmD^ ^f��g<^1n�bD^�^5g �a �1X�^feO^'kfg�n<odc�^r_ZcDa�b£_>eva9n�o,mD^zqObdg<^1n�bD^
�l]M^'_ZkfolbDbD^f�dqOo,b_>_�o,bdgZn�^'c�o,b£cDa�bdg<^'_¡��jo,m�n�kÖÕ£a,�
mD^2k1a'barec�^A_�o,n�g�qO^²cdm×_{qOx,ba1e�c�^1m��Økfo,bDb�^'kfg<^5mDn~_�_Io,bdg�jDnd�^1�dm_�_�mDn�e�hI�^feO^'kfg<n�odc�^|^5g�_�mDn�eO^'_�k1a�n�g<^'__�o,p�p+a�g<nIqvkf^'_f��]M^A_{q:xlbare[^'_�g�^1b£_�m�qOg<^Aa'p�^1bt�^|_ImDn�e:^r_�k1a�n�g<^'_�pA�^1n<^r_f��Ù�^5g<g<^ n�^'c�o,b£cDa�bk8^_�^|n�^1g<n�o,mD�
^Ú�^1x$areO^1p�^1bdg _�mDn�e:^r_�kfo,b�bD^f�dq:olb_�c�^r_�k1a�n�g<^'_�pA�^1n�^'_f��]¢a²ux,mDn�^����%Ô´p�olb�g�n<^mDb�_�kÖÕt�^1p�a c�^�e{hI�^feO^'kfg�n<o,bdq �
mD^��Pn�o�qvc�^|y�k1a�n�g<^+_�olp�p+a�g�n�qvkf^|ÛÜk5a�n<g�^�pA�^1n<^,}*kfo,bDb�^'kfgd�^5^�a'mk1areOo,nIqOpA�^1g�n<^
�

^ e:^r_2k1a�n�g<^'_2pA�^5n<^'_d�D^fe.e:^r_9_Io,bdg�kfolbDbD^'k8g��^1^'_2_ImDnzeO^'_�k1a�n�g<^'_�_�olp�p+a�g�n�qvkf^'_z^1g2olb�g�jo,mDn�`DmDg(�Ý<}>c�^9nd�^'kfmDjt�^1n<^1n�e:^[_�qOx,ba1e>a�jDn5�^'_z_Io,p�p�a'g�qOo,b�c�^�Þ®�^feO^'kfg�n<odc�^'_2y{Þnf+�5µ�y�ß8��}EaG��y�ßdµ�¡Iß'��n<o,m�^^f�Dg�^1n<b�^,}¨aDà|y�ßdµ�¡Iß'��n�o,mD^�qObdg<^1n�bD^,}°_�m�qO�la�bdg9eO^�kfolp�j£a�n<gIqOp�^1bdg2^1gzeva�n�o,mD^,}tja'n*eO^'_�k1a�n�g<^'__�o,p�p+a�g<nIqvkf^'_H^1g>c�^�e:^�_Io,n�g�qOntc�m�kfn<¯
o$_�g�a�g�ja�n�cd^'_Zk��a'`�eO^'_�y{Õ£a�n<b£arqv_�áE}�a'Ý{Ý<}�c�^2c
q _Ig<nIq:`�mD^1nZeO^_�qOx,ba1e>c�^�k1a1e.q:`�n~a�gIqOo,b±cDa'b_�eO^'_2kf^fe.eOm�eO^'_�c�m k1a1e:oln�qOpA�^1g<n�^E�
qva�mDb nd�^'_I^'a�m�c�^�nd�^r_�qv_�g�a�bkf^��
m�qc��^1j^1bc�c�m+kfolp�ja'n<gIq:p�^1bdgzy�eO^'_�n��^'_{q _Ig~a'bkf^'_�cMh�q:brâ<^'kfg�qOolb�_Io,bdg�nd�^f�'�^1n�^1bk�^1^r_HcDa'b_HeO^2g~a�`de:^ra�m
�����'a�Ý�Ý{Ý<}tc�^�n��^'kfm�jz�^1n<^5n*eva�nd�^1jo,b_I^�c�^'_�kf^fe.eOm�eO^'_�^1g�cd^Eeva���arqOn�^�_�o,n�g�qOn�c�m²k8n<¯
o
_Ig~a'g��Uqva�eO^'_Õa�n�barqv_�á��]¢a�uxlmDn<^��d�3ã�n�^1jDnd�^'_�^1bdg<^�eO^�_<k~Õt�^1p+a�cMhimDbD^�k5a�n<g�^�pA�^1n<^$�]M^�_�qOx,ba1etc�^�_Io,n<gIqO^c�^�jDÕd¯�_�qv�Um�^�^'_�g�nd�^'k8mDjz�^1nd�^�a�m²bdq:�
^ra�m±c�^'_�ä{N�q.e.e N²ar�{å��>]Zh¥qOb'â<^'kfgIqOo,b±c�^�eva�k1a1e.q:`�n~a�gIqOo,b�_I^��arqOg�a�m�bdq:�
^ra�mäc�^'_�kfo,bDb�^'kfg<^5mDn~_�ä�Ùtá�] N´å'æ�å ^1gEeO^ _{qOx,ba1e�c�^�_�o,n�g�qO^ ^'_�g�nd�^'k8mDjz�^1nd�^�a'mb�qO�
^'a�mAc�^'_2k8o,bDbD^rkfg<^1m�n~_�ä1]Íý°ç J�ú´ýb�nK<]�L�åd�
ø9bD^�k1a�n�g<^�pA�^5n<^�^'_�g°kfo,bDb�^'kfgd�^5^��a�c�^1m���k1a'n<g<^r_z_�olp�p+a�g�n�qvkf^'_.a_�o'q:^5b�g�µ'à��^feO^'kfg<n�odc�^'_.acDa�b_e a�n�o,mD^�^f��g<^1n�bD^z^1g*�a[m�bD^�k5a�n<g�^�_�olp�p+a�g�n�qvkf^�cDa'b_weva�n<olmD^*qObdg<^1n�bD^
�
]M^2g�a�`�eO^'a'mD���ià�c�o,bDb�^e a�kfolmD�
^1n<g�mDn<^�^1b è c�^'_2k1a'n<g�^'_*pA�^1n�^'_�jo,m�n*eva�n<o,m�^EqOb�g�^1n<b�^E^5gze a�n<olmD^�^f��g<^1n�bD^
�

é�êkëtê�é êë©gî'pxòD©~ð�ó�pD©~ñ*¨ q�í m~ïíìï)ó¨p�í p�íw¨�îD©~ñ*¨
]¢a�Õa'mDg<^�g�^1b_�qOolb�^'_�g[a�p�^1bz�^1^�_�mDn�eva���a,kf^�a'n<n�q��^1n�^�cdm±k1areOo,nIqOpA�^1g�n<^�ja�n�c�^r_�k��a�`de:^r_Ek8o,bD¡b�^'kfgd�^r_�_�m�n�c�^r_�k1a'n<g�^'_�a�jDj^feÖ�^1^r_�k1a'n<g�^'_�Õ£a�mDg�^|g<^5b_�qOo,b��)ø9b�^ k1a�n�g<^Aj�^5n<p�^1g�c�^!cUqv_�g�n�qO`DmD^1n�evaÕ£a�mDg�^�g<^1b£_�qOo,b!_�mDn°µ�à��^feO^'kfg�n<odc�^r_2cDa�b_�eva�n�o,mD^�^f��g<^1n�bD^�^1gzà�cDa'b_�eva�n<olmD^�q:bdg<^5n<bD^
�d]M^�bDolp�`Dn<^
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Ùta'n<g<^�pA�^1n<^ Þ�è Þ�� Ù�o,p�ja�n�g�qOp�^1b�g á*qOn<^�yIcdp:�~}
�F� �,�ià�¡��,�3S ô �3µ ßB��å,ßUµ ¤
�.¤
�Zµ �,�%S�¡��,�3X ô �3µ ß8� àD�%ã
�U� �,�%X�¡��,�3Ô ô �3µ ß8� ¤
�.¤
�Hà �,�%Ô�¡wµ�� ô ô �3µ ß8� àD�.¤
�ZS µ�� ô ¡wµ��3S ô �3µ ß8� S��iàæb� �,�%S�¡��,�3X ô �3µ ßUµUå,ß1� X��%Sæ2µ �,�%X�¡��,�3Ô ô �3µ ßUµUå,ß1� ã��%ãæ¨� �,�%Ô�¡wµ���� ô �3µ ßUµUå,ß1� Ô����æzà µ��c�E¡wµ��3S ô �3µ ßUµUå,ß1� àD�%Ô
K�æ µ��%S�¡³���3µ ô �Rà ßUµUå,ß1� àD�%S
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è ��ñòbDolp�qOba1eO^�y���} ��ñ®g<^'_Ig�y���}
�l���
¤1à,¡/�,�%S µ,S ôeô �1X ô�ô
�l�3S'¡,�l�3X µ%� ôeô �1S ô�ô
�l�3X'¡,�l�3Ô µ�� ôeô �{� ô�ô
�l�3Ô'¡{µd� ô ��¤ ôeô � ôeô�ôµd� ô ¡{µd��� �1S ôeô ãlS ôµd���8¡{µd��� �1µ,S ô ¤rS ôµd���'¡{µd�3S � ô�ôeô XlS ôµd�3S'¡{µd�3Ô µ%� ôeô �fà ô�ôµd�3Ô'¡��d�3µ �1Ô ôeô �%� ô�ô
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��? ? * 3�W&� ��#��� �%��! * �\�%35$�>�4Z�,!.4 AIH

cd^�k1a�n�g<^�Õ£a�mDg�^�g�^1b_�qOolb´^'_Ig9e.qOp�qOgd�^5^ a¢_�mdq:�la'b�g�èa��a�_�^5jDg�cDa'b_9e a n<olmD^�^f��g<^1n�bD^�^1g�gIôzo c�a�b_9evan�o,mD^�q:bdg<^5n<bD^ adkf^rkÖq�j�olmDnze.qOp�qOg<^5n*eO^�bDolp�`Dn<^[c�^�k��a'`�eO^�_Io,n�g~a�bdg2cdm|k8n<¯
o
_Ig~a'gzjo,mDn�cd^'_�n�arqv_�olb_�c�^k8o¢�m�g1�§ý�bAa�j�j�e.q �
mD^�arqOb_{q�mDbD^�Õ£a�mDg�^�g<^1b£_�qOo,b ja'n2jare.e.qO^1n�cdo,bdg�eO^'_z�lareO^1mDn�_2_�olb�gtn<^1jo,n�gd�^1^r_2cDa�b_eO^�g~a'`�eO^'a�m��d�3Sd�]¢a�nd�^1jo,b_I^�c�mAk1a1e:oln�qOpA�^1g<n�^�a�m jal_<_�a�x,^�c�hRmDbD^�ja'n<gIq k8m�eO^´�^1g�a�bdg��
õ~ö Öø÷rù�ûúAü �Öý Gþ ÿ���� ö Ö ÷1ù� ` ý G ú � �Öý G yC�d�3µU}

o��m ÷rù ^'_�gzeO^�n~a'jDjo,n<g�c�h��^'k~Õa�bdg�q.e.eOo,bDb£a�x,^Ia ü þ ÿ���� ö ^r_�gzeO^�k~Õa�p�j×�^feO^'kfg�n�qv�
mD^�^1b�g�n<^�mDbAa�`_Io,n�`�^5mDn^5gzmDbD^A�^feO^'kfg<n�odc�^ a
��e{h�qOb�g�^1n<�lare.eO^�a'`_�oln<`^1mDn�¡'�^8e:^rkfg<n�odc�^�^1g�� ^'_Ig�eva�cUq.³��^1n<^5bkf^�c�^�jo,g�^1bdg�qO^fe]aDmDbD^Õ£a�mDg�^2g<^1b_{qOo,b�ja�n�ja1e6e.qO^1n�y��Úkfo,b_Ig~a'b�g�^9ja'n�_�^rkfg<^1m�nZÕa�m�g<^2g<^5b_�qOo,b�}�a
�la�qObcdm�qOn<^�mDbD^2�la�nIq a'g�qOo,bcdm±_�qOx,ba1etp�^'_ImDnd�^��a�e�h¥qObdg��^1nIq:^5mDn�c�^�kÖÕal�Um�^�_�^'kfg�^1mDn�y ÷1ù ^5g9�A�,a'n�qO^1bdgf}��M]¢a kfolb_
�^'�
mD^1b£kf^�cMhimDbD^Õ£a�mDg�^Eg�^1b_{q:olb|ja'n9j£are.e.q:^5n�_�mDn2eO^�_�qOx,ba1e�^'_Ig�cUqv_<kfmDgd�^�cDa�b_zeva�_�^rkfg�qOo,b à��3S��%µ��
�	��
 ������������������� �"!$# � �&% '(#*) �

]ZhI�^feO^'kfg<n�o,b�qv�
mD^�k~Õa'mc�^�^r_�gze�hI�^feO^'k8g<n<olb�qv�Um�^�ÕDo,n�_9c�m±k8n<¯
o
_Ig~a'g1�zø9bD^�ja'n<gIq:^�^r_�g�j�eva,k�^1^�_�mDneO^ k8n<¯
o
_Ig~a'g{aZa1ub�c�^�e6qOp�qOg<^1n�eva�eOo,bDxlmD^1mDn+c�^'_�k��a�`de:^r_&a2�a�eva²_Io,n<gIqO^ c�^'_�g�n~a1�
^1n~_
�^1^'_ �^5g~a�b£kÖÕD^r_�+;ac�a�b_�e:^r_�k~Õa,_�_�qv_�äÖ�Pn�o,bdg~a�md�zåd�Z]Zh3a'mDg<n�^�ja'n<g�qO^ a>kÖÕ>�a,_<_{qv_�c�^ÇäÖeO^'k8g<mDn�^�c�^�_�o,n�g�qO^Vå'aH^'_Ig�j�eva,k�^1^�^1bcd^1ÕDo,n�_9cdm²c��^1g�^'kfg�^1mDn�á�ñ2]¢áEß|yÖ�a�^5b��
qOn<o,bAmDb±kÖqOb�
ma�bdg~a1qObD^�c�^�pA�^5g<n<^r_2c�m±c��^1g�^'kfg<^5mDnf}>^1g9n�^fe.q8�^a'm��Ak~ÕZ�a,_�_�qv_z�Pn<o,bdg~a'm��Aja�n�c�^'_2kd�a�`�eO^'_2o,jDgIqv�UmD^r_f�]ZhI�^feO^'kfg<n�o,b�qv�
mD^E�Pn�o,bdg~a1e:^��la�^f��g<n�arqOn<^�e�h¥qOb��Po,n�p�a'g�qOo,b²`�n<mDg�^�c�^�e{hI�^1bD^1n�x�qO^�c��^1jo
_
�^1^�c�a�b_*eO^'_k8^fe.e:mde:^r_2c�mAk1areOo,nIqOpA�^1g�n<^�^5b×�^'k~Õa�bdg�q.e.eOo,bDba'b�g�^1gtb�mDp��^1nIq _�a�bdgzeO^�_�qOx,b£arewa�jDn5�^'_�e�h3a1�
o�qOn2a'p�jde6q.u°�^�^1gp�qv_z^1b��Poln<p�^
��Ù�^1g�g<^9qOb��Poln<p+a�gIq:olb|`Dn�mDg<^�^'_Ig2kfolp�jo$_U�^1^�c�^�k~q:b£�Ø�^'k~Õa�bdg�q.e.eOo,b_��Umdq�_�olb�g2^5b_�m�qOg�^^5b��
o'¯��^'_ZÕDo,n�_2c�mAc��^1g<^rkfg<^1m�nz�
^1n�_weO^�kÖÕZ�al_<_{q _2cd^[eO^'k8g<mDn�^�c�^�_�oln<g�qO^
�]ZhI�^feO^'kfg�n<o,bdq �
mD^��Pn<olb�g�areO^�j^1n<¡p�^1g��^1x$areO^1p�^1bdg�c�^�k1a1e6qO`Dn�^1nZeva�kÖÕ£a��ù bD^�c�^ze�hI�^8e:^rkfg<n�o,b�qv�
mD^�c�^zeO^'kfg�mDn<^
�l]ZhR^5b_�^1p�`de:^°c�^'_Holjz�^1n�a�g�qOolb_^8³M^rkfg<mt�^5^'_Z_�olb�g°kfo
o,n�c�o,b�bz�^1^'_tar�
^rk°eO^�_�¯�_�g5�^5p�^�c�^�c��^'kÖeO^1bk~ÕD^1p�^1bdgZcd^�b�qO�
^'a�m��9^5b�kfolp�p�m�b�qvk1a�¡gIqOo,b j^1n<p+a�bD^5b�g�^�a1�
^'k°eO^�k~ÕZ�a,_�_�qv_°�Pn�o,bdg~a1e:^$�]¢a�n<^'kfolb_�g�n<mk8g�qOo,bAc�^�e�hI�^1b�^1n<x'q:^�^'_Igz^f³�^'k8g<mt�^1^[cDa�b_eO^'_�k1a'n<g<^r_�äaú´ý-,�å±c�mäkÖÕZ�al_<_{q _+c�^�e:^rkfg<mDn�^Ac�^A_�o,n�g�qO^
�2Ù�^Ac�^1n<bdq:^5n�^'_Ig��^1x
a1eO^1p�^5b�g�^1bÚkfo,bdg~alkfg
./����¿&���1L�C¾0/{�{�G�C�.�~�;�C�C�6�C�{�����Z¾n��1�& {���C¾U�;�&�;¾����´�C¦32{¾��&���&���.�{¥b�5461�.¾�¾���¾U�;���ON�L�����C�C�6¦��.�º�7/{�;�&8c¦6�.�{��������»
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j^1n�p�a'bD^1bdg�a1�
^'k�e:^Ac�^rkÖeO^1bk~ÕD^1p�^1b�g�c�^|bdq:�
^ra�m �Aaru£b®cMh%a1â<m_�g�^1n�eO^²c��^5p�a'n<n~a'x,^!c�^�e�hRÕ�o,n�eOolx,^c�h��^'k~Õa�bdg�q.e.eOo,bDb£a�x,^Aja�n�n~a'jDjo,n�g²�a|e�h3a�n�n�qO���^1^Ac�^�e{hI�^1�
^1bD^5p�^1bdg1�K�e�nd�^'kfmDj��^1n<^��^1x
a1eO^1p�^5b�g�c�^r_Eq:b�¡�Poln<p+a�gIq:olb_|_ImDn�e�h��^1���^1bD^1p�^1bdg{a�kfolp�p�^�eO^±b�m�p��^1n�o�c�mëkfn<o'qv_�^1p�^1bdg c�^|��arqv_�kf^'a�mea°e�h%a�n<nIqO���^1^±^1bg�^1p�j_&aM^5g~k%a¢a1ub�cMhio,n�c�o,bDb�^1n�e:^r_�c�olbDbz�^1^'_�g�n~a�b£_�p�q _I^'_Ej£a�nEe�hI�^feO^'kfg<n�o,b�qv�
mD^��Pn<o,bdg~a1eO^
��ñsolmDg<^�eO^'_qOb��Poln<p+a�gIq:olb_�_�mDn�e{hI�^1���^1bD^1p�^1bdg�y,�^1bD^5n<x�qO^�ja�n�k8^fe.e:mde:^IaMg<^1p�j_.a�^1g�k�}°_�o,bdg�^1b£_�m�qOg<^�^1bd�
o�¯��^1^'_z�
^5n~_e�h%a,k1�
m�qv_�qOg�qOolb±c�^'_2c�olbDbz�^1^'_8�]¢a�u£x,mDn�^������ ô p�o,bdg<n<^�eO^�_<k~Õz�^1p+a�c�^�e�h��^feO^'kfg�n<olb�qv�UmD^�cd^EeO^'kfg�mDn<^�ÕDo,n�_Ecdm±kfn<¯
o$_�g~a'g{a�a1�
^'keO^'_ze.qO^1b_2^1b�g�n<^�eO^'_�k1a�n�g<^'_�cMhI�^8e:^rkfg<n�o,b�qv�
mD^
�]M^'_z�Po,bk8g�qOo,b_�c�^'_2cUq.³��^1n<^5b�g�_9kfolp�jo$_<a�bdg~_�c�^�e{hI�^feO^'kf¡g�n<olb�qv�UmD^�k~Õa�m£c�^�_�^1n�o,bdg�a'`�oln~c��^5^'_*jde:m£_*^1bAc��^5g~arq.e°�a�ja�n�g�qOn�c�^�e a+_�^'kfgIqOo,bA_�m�qO�la�bdg<^$�]ZhI�^feO^'kfg<n�o,b�qv�
mD^�k~Õa�mcd^�^'_�g2qvc�^1bdg�qv�Um�^�jo,m�nEg�o,m_2e:^r_Ec��^1g<^'k8g<^1mDn�_��a+a�n<xlo,b²e.q �
m�qvc�^ c�h3á�ñz¡]¢á�ß8a¢k,hi^'_�g�¡~�a'¡{cUqOn�^�eO^'_�k1a1e:oln�qOpA�^1g<n�^'_|�^feO^'kfg<n�o,p+a�xlbz�^1g�qv�
mD^'_�g<o,b�bD^'a�m±^1g�`o,mk~ÕDolb�a1q:b£_�q��
mD^�eO^1mDnj�n��^1¡'�^'k~Õa�bdg�q.e.eOo,bDbD^5mDn{azeO^±k1areOoln�qOpA�^5g<n<^±Õalc�n<olb�qv�UmD^±`o,mk~ÕDolb y�^f�k8^1jDgd�^ eO^'_�jDnd�^1¡�a�p�j�e.q.u�k1a'g<^1mDn�_�
m�q>_I^�g<n�o,mD�
^5b�g�cDa�b£_*e�h3a�n�x,olb e.qv�Umdq cd^,}2^1g2eO^�k1areOo,nIqOpA�^1g�n<^�ar�la'b�g#a£e�hR^5b_�^1p�`de:^�n<^1j�n��^'_I^1b�g�a�bdg2^1bD¡�
qOn<olbÇ�1ã ô�ô�ôeô k1a'ba�m����Z]M^r_�k~ÕZ�a,_�_�qv_E�Pn<olb�g�a�m�� c�mäkfn<¯
o$_�g�a�g�`olmkÖÕ�o,b�_Io,bdg�a�jDj^fe8�^'_�_Ig~a�b£cDa�n�cD_eOoln~_<�
m¢h�q6ev_�kfolb�gIq:^5bDbD^1bdgse�hI�^feO^'kfg<n�o,b�qv�
mD^�c�^zeO^'kfg�mDn<^°cMhRm�b�_�^5m�ec��^1g<^'k8g<^1mDn�^1g>_�olb�g�a'jDj^fe8�^'_�_�jt�^rkÖqva�m��eOoln~_<�
m¢h�q6ev_�kfo,bdg�qO^1b�bD^1bdgwe�hI�^feO^'kfg<n�o,b�qv�
mD^�c�^9eO^'kfg�mDn<^�c�mAk1a1e:oln�qOpA�^1g<n�^|�^feO^'kfg�n<o,p+a�xlbz�^1gIq �
mD^�`o,mk~ÕDolb^5g�c�mAk1areOo,nIqOpA�^1g�n<^�Õa,c�n�o,b�qv�
mD^�`olmkÖÕ�o,b¢�
LZb�ubea�q.e�^r_�g�c�^1p+a�bc��^²�a kf^��
mD^�e�hI�^feO^'k8g<n<olb�qv�Um�^�c�^�eO^'kfg�mDn<^D�¢Ý<}2j�m�qv_<_�^²�^1g�n<^+k1a�ja'`�eO^ c�^p�^'_ImDn<^1n°c�^'_��^1b�^1n<x'q:^r_2c�^�S ô N|^{�¬y{bdq:�
^ra�m²cdm�`�n<m�qOgf}[�a���ñs^{� ar�
^rk9jDnd�^rkÖqv_�qOo,b�aÝ{Ý<}>jDm�qv_<_I^ �^1g�n<^k5are.qO`Dnd�^1^�a1�
^'k�jDnd�^'kÖqv_�qOolb²j�olmDn��Um�^Eeva�kfolb�g�n�qO`DmDgIq:olb�cd^Eeva k1are.qO`Dn~a'g�qOo,b cDa�b_2e:^�g�^1n<p�^�kfo,b£_�g~a'b�g_Io�qOg�qOb��r�^5n�qO^1mDn�^��a ô �3µ,S:9:adÝ{Ý{Ý<}>a1q:gtmDb�`Dn�m�qOg�kfo,Õt�^1n<^1bdgZbt�^5x�e.qOx,^'a'`�eO^�y�;�S:9�}�ja'n2n~a�j�j�oln<g�a'm�`Dn<mdq:gqObk8o,Õt�^1n�^1bdg{aZÝ=<}�jDmdq _�_�^��^'kÖÕ£a�bdg�q.e.e:olbDbt�^|eO^²_{qOx,ba1e�a1�
^'k�mDbD^ �Pnd�^'�
mD^1b£kf^ c�^ à:> N9�´ã�^1g�bD^Aja,_qObdg<n�odc�m�qOn<^�c�^�g<^5p�j_�p�oln<g#a?<�}w_�o�qOg�k1a'ja�`de:^�c�^�nd�^'_�qv_�g�^1n�a�md� n~alcUqva�g�qOolb_9q:p�jo,n�g~a�bdg<^r_2c�mA]��EÙ^5g@<�Ý<}wa1�
o�qOn2mDbD^���arqO`�eO^�kfolb_�olp�p+a�gIqOo,b²^1g2mDbAkfo¢�mDg�`al_f�

ACBjiCB�D E(F oGF�H�pJI q��BkI�mKIno�p?H?L2¨�©IªNM�I¬«�H?L2¨Rp?FRmKI
]M^±ja,_�_<a'x,^äcMhRm�bD^´j£a�n<gIqvkfm�eO^�cDa'b_�eO^�k1a1eOo,n�qOpA�^1g<n�^´qObc�m�qOg²mDbë_�qOxlbare�g�n�qva�bDxlm�evarqOn<^Ú_�mDne�hI�^feO^'kfg<n�odc�^
��]¢a�p�o,bdg��^1^�n~a'j�qvc�^�c�m!_�qOx,ba1e]aHk8o,n<n�^'_�jolbcDa�bdg+�a�e�h�q:olb�qv_<a'g�qOo
b�c�^�e{h%a�n�x,o,bea¢c�^��
mD^feO¡�
mD^'_�ba�bDo$_�^'k8o,bc�^r_E^'_Ig�_Im�qO�UqOg�ja'n�mDbD^�e:^5b�g�^�c��^rkfn<o'q _�_<a'bkf^ y Ö µO>P>�¡�XO>O>²b_�c��^1j^1b£cDa�bdg�c�^�èa�
o'qOnzux,mDn�^�àD���lSU}°c�mD^+�aEeva�c��^1n�qO�
^�c�^r_��^feO^'kfg<n�o,b_2c�a�b_ze�h3a�n�x,olb�e.qv�Um�qvc�^$�sÙ�^�_�qOxlbare>g<nIq a'bDx,mde a1qOn<^ an�^1jDnd�^'_�^1bdgd�^t_ImDnseva9uxlmDn<^������	�1a'a,^'_�g>^1b_�mdq:g�^2_Io,n<gIq�c�m�kfn�¯
o
_Ig~a�g�^1g�^1bd�
o�¯��^��
^1n~_Mm�bD^�k1a�n�g<^��Pn<o,bdg~a1eO^yj�UL�æ9}�cDa'b_ze al�Um�^fe.e:^��
olb�g�_8hR^f³�^'k8g<mD^1n�eO^'_*oljz�^1n�a�g�qOolb_�_�mdq:�la'b�g�^'_��

^ jDnd�^1¡�a�p�j�e.q.u�k1a'g�qOo,b ��eO^�_�qOxlbare�^r_�g�a�p�j�e.q.u2�^�jo,mDn�p�qOb�qOp�q _I^1n2e{h�qOb��mD^1b£kf^�c�mA`Dn<mdq:g��
m�qZ^r_�ga�p�^1bz�^��a|�^1g<n�^9qOb�g�n<odc�mdq:g[cDa�b_2e a�k~Õa��Q bD^�cMhI�^feO^'kfg<n�o,b�qv�
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