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 � � � �«�q� æ ���¢������� �0� ©éj��� � � ­H�H� � ��´ � ¡�� ©Ùæ � © ���0� �� � ´ � � § �4éj¡��{â ��R� �«©{æ ���¢��������â����¢�&���9� � �¢���'�0���·ÛL��������¡ � ÞªÛ � � � � �q��¡ � � ÞÛ � �«� � �������Ù���¢�n�� � è ��¦ �H���j¡�� � � §¨�H� ¡��{��� � ��¡ � � � � �0© è �0© �� � è��������0� � £�� � ��´ � ¡��{´R¡��ì®2¡ � � � � � � ÛL® � Þ�¢� � �¢��´R¡ �H©{� � � ����� � �
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ñ ��£e� ö(\ û^]h�����R� æ � � �

÷ æHæ ����� �0� �ÿ�R�p¶ � ��� © ��� � � �{� �0� ©Tëîí²ïpð«ð Þ£�� � ��´ � ¡R� © �

SVX: 2 SAS layers,

          1 single−sided   −layer
          3 90  z−layers,

x [m]1.00.50.0
0.0

0.5

r[m]

|η|=2.0

|η|=1.0

Central Drift Camber (COT)

o

ISL: 2 SAS layers

φ

÷ æ0æ ����� �0� �ú�L�e¶ � ��� © ��� � � �{� �H� © ÛL������è�� � ��Þ£�� � ��´ � ¡�� © �
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g � ¼qY*â4�-â4M4Ä6â]Ü�NP��g�MUZNM)X6¼'=6��NPY#�þýJq4��YN��g?Y#X6N�Ëv��&���È4ÈpÅ��tý0Ü�È)X6M)YN��q'&�X6N;Ü�â�ÅKZNMpg�Z � ¼ � ÈüÅKZN��Z J
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Event : 4  Run : 1  EventType : MC | Unpresc: unknown Presc: unknown

oQMpÄ6��NN� À áSåqæ�c6â]=TM)��àçX:& � ZNMpi���È � Y#��q}è�éèÄ�?=6��¼�YÉà�M)Y/â�Y*â�NN�����4¼�q4��N(ÈpÅKMU¼�Ä i!MU¼4Mpi���iêË4M � Z
��=:��¼�Y#ZEMU¼'Y/âS��ZPM4È)M4g�X:¼$=6��NPY#�þýXq4��YN��g�YNX6N J

|Â¼ � q�q4M)YNMUX6¼'Y/âS��NN�;MUZ � ÏV�4M)YN�GZsY/NPM4g�Y�ÈUMpi�M�Y_&�X6N�Y/â4� d L HëY#Mpi���Z(Ü���¼VYÔMU¼�Y*â4�÷NN��g�X6¼4ZsY/NN��g�Y#M)X6¼
Y#X�&���È)(#ÈpÈ�Y/NPM4Ä6Ä:��N%g�X6¼�q4M�Y#M)X6¼4Z J W_YÔÙ_Ú�Û'Ü#ÜIM)YÆM)Z�Y/âS�Ô(#NNZsYÆY#M4i!�ÔM)¼ � ¼Wâ � q�NPX6¼4Mpg´��¼�=KM4NNX:¼�i���¼�Y
Y/â � Y2&���È4È4�?=6��¼�Y;NP��g�X6¼4ZPY*NN��g?Y#M)X6¼$M)ZîÜv��Ns&�X6N*i!��q � YÉY/NPM4Ä6Ä6��NÝÈU�?=6��È J Ã â4M)Z2� J Ä J i � K���Z�M)YîÜ�X:ZNZNM)Ë�ÈU�
Y#X!��C
g�MU��¼�Y*ÈpÅmZN��ÈU��g�YE��=6��¼�Y#Z�à�M�Y/âJq4MUZ(Ü�È � g���qq=6��NPY#Mpg���Z � ¼�q�Y/âV�4Z�Y#X!��¼�NNM4g�âqY/â4��ZN�?Y+X�& Ü�â�ÅKZNMìO
g � È4ÈpÅ�MU¼�YN��NN��ZPYNMU¼�Äy��=:��¼�Y#Zðà�M)Y*âXÈ)X6¼�Ä!ÈUM�=KMU¼�Ä�Ü � NPYNM4g�È)��ZÆZP��g�â � Z � i!��ZNX:¼4Z J
Ã â4�lYNX6Ü4MpgbX�&­Y/â4M)ZqY*â4��ZPMUZ�M)ZqY*â4�wY*N � g�K NP��g�X:¼4ZPY*NN��g?Y#MUX:¼í¾ÅX6N]îsY*N � g�KVMU¼�Ä6ïVÃ � ¼�qf(4YPY#M)¼�Ä]M)¼
Y/âS�mÙ�Ú�ÛÄÜ#Ü+ZPM4È)M4g�X:¼7=:��NsY#�týnq4�?Y#��g�Y#XQN J Ã N � g�KVMU¼�Ä�
 � È¨Ì � NN��g�X6¼4ZsY/NN��g�Y#M)X6¼ÍZPX:&¥Y à � NN�
Ü � g�K � Ä6��Ì
à2â4Mpg�â â � Z�Ë�����¼ q4��=:��ÈUXQÜ���qbM)¼b
 � N*ÈUZ(NN��âS�:ÌiMUZ{Ü�NN��ZN��¼�YN��q J Ã â4� g���¼�Y/N � ÈÝÜ � NPYÔX:&2Y*â4MUZ{Ü � g�K6O
� Ä6�­M)Z � 
 � È4i � ¼�(4YPY#��N�Ì7à2â4M4g�â[à � Z � ¼7M4i
Ü�X6NsY+&µNPX6i ûåßãe L F�|�ÌiX6¼4�­X�&2Y*â4�
eÍß L �tý0Ü���NNMìO
i!��¼�Y#Z J Ã â4��(SYNY#��N � È4Ä6X6NPM)Y*â�i�â � ZGËv����¼Sg�XQiÉÜ�È)��YN��ÈpÅ=NN��X6N*Ä � ¼4MUð���q � ¼�qwXQÜSY#Mpi�M)ð���q�&�X6N�Y/âS�
Ù�Ú�ÛÄÜ#Ü+��¼V=KMpNNX6¼�i!��¼�Y � ¼�q�M4i
Ü�ÈU��i���¼�Y#��qwMU¼ dÆñ�ñ�J Ã â4�Ä(SYNY#��N�MUZ�Y/â4��&�X6�4¼�q � Y#MUX:¼lX:&�Y/âS�
Y/N � g�KVMU¼�Ä+ZPY/N � Y#��Ä6MU��ZDX:&�Y*â4� Ã N � g�KVMU¼�Ä6
 � È0Ü � g�K � Ä6� � ¼�q � ÈUZNXEY/â4�_X�CÉg�M � È�Ù�Ú�Û'Ü#ÜIY*N � g�K�(4YNYN��N J
|ÎYÉMUZQ�4ZN��q!&�X6N NN��(SYNY#M)¼�ÄÔY/âS�_Y/N � g�KKZÉX:& � ÈpÈKY*N � g�KVMU¼�Ä�ZsY/N � Y#��Ä6MU��Z � ¼�q�&�X6NÓ�4¼�Ü � g�KVMU¼�Ä´Y*â4��ië&µNNX6i
Y/âS� L W�ûÔZG¾¼g�X6i
Ü�NN��ZNZN��qbÙ�Ú�ÛÄÜ#Ü{q � Y � &�X6N(i � Y�Ã J
Ã à2X â4M4ÄQâ�ÈpÅ��?C
g�MU��¼�Y;Y/N � g�KVMU¼�Ä�ZPY*N � YN��Ä6M)��Z÷â � =6�$Ëv����¼Sq4�?=6��È)X6Üv��qÍM)¼4ZNMpq4�!Y*â4� Ã N � g�KVMU¼�Ä�
 � È
Ü � g�K � Ä:� J *Ô¼4��MUZ � ZNX�OÙg � ÈpÈU��q�*Ô�SYNZNM4qS�?O |Â¼GY/N � g�KKM)¼�Ä4ÌQà2âSM4g�â;&�X6ÈpÈUXwà�ZÊY/â4��Y/N � g�KKZ � È4NP� � q�Å�&�X6�S¼�q
MU¼yY/âS�EX6�TY#��Nîq�NPM)&¥Yãg�â � i;Ë���N � ¼�q � q�qSZ � q�q4M)YNMUX6¼ � È�â4M�Y#Z�MU¼­Y/â4�IZNMpÈUMpg�X6¼­Y#X�Y/âS��i J Ã â4�+ZP��g�X6¼�q
X6¼4�GMUZ � hTM4È)M4g�X6¼ hVY � ¼�q � ÈUX6¼S�GZsY/N � Y#��Ä.Å6Ì`à2â4Mpg�â NN��g�X6¼SZPY/NP��g�YNZÔY/N � g�KVZÔMU¼�Y*â4�;ZPM4È)M4g�X:¼Jà�M�Y/â4X6�TY
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� ¼�Å � q�q4M)YNMUX6¼ � È¦MU¼T&�X6N*i � Y#M)X6¼�&µNPX6içX�Y/â4��NðqS��Y#��g�YNX6N���ÈU��i���¼�Y#Z J |Â¼Jg�XQi�Ë4MU¼ � Y#M)X6¼'Ë�X�Y/â'Y/N � g�K6O
MU¼�Ä � ÈpÄ6X6NNM�Y/â�i!Z2g�X>=6��N+Y/âS��à2â4X6È)��NN��Ä6MUX:¼�X:&ÝÄ:��X6i!��Y*NNM4g � È � g�g���ÜSY � ¼�g��­X:&DY/âS��ZNMpÈUM4g�X6¼m=6��NsY#�þý
q4�?Y#��g?Y#X6N J
Ã â4�Ä(#NPZPY!g�â � ÜSY#��N�X:&ÆY*â4MUZ;Y*â4��ZPMUZ�Ä:M)=6��Z � ¼ÍX>=:��NP=KM)��à0X:&ÆY/â4�qÙ_Ú�Û'Ü#Ü´�þý�Üv��NPM4i!��¼�Y � ¼�qÍM)YNZ
Ü�â�ÅKZNMpg�Z � Mpi�ZÊ� J Ä J Y*â4�2(�NNZPYQY#M4i!�?OÙNN��ZNX6È�=6��qGX6Ë4ZP��NP= � YNMUX6¼;X:&vò;óô éò óô X:Z*g�MpÈ4È � Y#M)X6¼4Z�Ì>Y*â4�%q4M)Z*g�X3=:��NlÅX:&_Y*â4�'FIM4Ä6Ä6Z�ËvX6ZNX6¼ � ¼�q¨Ü�NN��g�MUZPMUX6¼lYNX6ÜlÏV� � N*K i�� � ZN��NP��i!��¼�Y#Z J Ã â4��¼ÍY/â4��ZNMpÈUM4g�X6¼7=6��NsY#�þý
q4�?Y#��g?Y#X6N�MUZ÷q4��Z*g�NPMUËv��qwMU¼ d â � ÜSYN��N!Á'MU¼ q4�?Y � MpÈ J W{È4ÈÓM)¼S&�X6N(i � YNMUX6¼Xà2â4M4g�âSâ � Z�YNX�Ëv�yY � K���¼
MU¼�YNX � g�g�X:�4¼�Y�qS��NNM)¼�Ä­Y/N � g�KKM)¼�Ä � ¼�qm(4YNYNMU¼�Ä � NP�åÜ�NNX>=KM4qS��q J
Ã â4��g�X6¼�g���ÜSY´X�&É
 � È4i � ¼'(4YNYNMU¼�Ä�MUZEMU¼�Y/NPX0q4��g���q�MU¼ d â � ÜSYN��N Æ�� ¼�q{�þý�Ü�È � M)¼4��q{�SZNMU¼�Ä � X6¼S�
q4Mpi���¼4ZNM)X6¼ � È��þý � iÉÜ�È)� J Ã âSMUZ�MUZÉY/â4��¼ � Ü�Ü�ÈUMU��q�YNX�Y*â4�E(4=:�{q4Mpi���¼4ZNM)X6¼ � È#g � ZN�EX:&¬Y*N � g�K­(4YPY#MU¼�Ä
MU¼­�S¼4M)&�X6N(i¦i � Ä6¼4�?Y#Mpg�(���Èpq4Z J Ã â4�2Ü���NP&�X6N(i � ¼�g��ÆX:&<Y/âS�E
 � Èpi � ¼;(4YNYN��NÉX6¼ÉI�X6¼�YN� d � N*ÈUX � ¼�q
X6¼]q � Y � M)ZÆZPYN��q4MU��q J
Ã â4�-g�X:¼�g���ÜSYIX:&zË�X:Y*âmZPY/N � Y#��Ä6MU��ZÆX:&ÊY/â4� Ã N � g�KVM)¼�Ä�
 � È`Ü � g�K � Ä6��MUZ
qSX0g���i���¼�Y#��qqMU¼ d â � ÜSY#��N
Ú J � ��ZNMpq4��ZÉY/âS�EË � ZNM4g�Mpq4� � ZÉX:&vY/âS� � ÈpÄ6X6NPM)Y/â�i�Z � ÈUZNX�ZPX6i��ÆYN��g�â4¼4Mpg � È<M)¼4ZNMpÄ6â�Y#Z � NP��Ü�NP��ZP��¼�Y#��q J
Ã â4�­ZsY/N � Y#��Ä:MU��Z´X�&�Y*â4� Ã N � g�KVMU¼�Ä�
 � È Ü � g�K � Ä6� � NN���þýKY#��¼SZNM)=:��ÈüÅ{= � ÈUMpq � Y#��q{X6¼nI�X6¼�YN� d � N*È)X
� ¼�qqX6¼]q � Y � J Ã â4�÷NN��ZN��È�Y#Z � NN�åÜ�NN��ZP��¼�Y#��q{MU¼ d â � ÜSY#��N EKJ
W+¼mX>=6��NP=KMU�tà�X:&kZNXQi��+(�NNZPY2Ü�NNX6i!MUZPMU¼�Ä�Ü�âMÅKZPM4g�Z2NP��ZN��È)Y#ZÆX�&kY*â4�;Ù�Ú�ÛÄÜ#Ü{q � Y � MUZ
Ü�NNX>=KM4q4��q�M)¼
d â � ÜTY#��N bSJ Ã â4� NN��ZN��È�Y#ZåÜ�NP��ZP��¼�Y�Y/â4� � ÈpNN� � q�Å � qS= � ¼�g���q7ZPY � Y#�4Z�X:&��4¼�qS��NNZsY � ¼�q4MU¼�ÄmX:&�Y/âS�
hTMpÈUM4g�X6¼õzÉ��NPY#�þýXûÔ��YN��g�YNX6N � ¼�q'Y/âS��Y*N � g�KVM)¼�Ä � È4Ä6X6NPM)Y*â�i�Z�X6¼Jq � Y � J
oQM)¼ � È4ÈüÅ d â � ÜSYN��N - ZP��i
i � NPMUð���Z�Y*â4�-Ü�NN��ZN��¼�YN��q=à2X6N*K J
Ã â4� Ã N � g�KVMU¼�Ä�
 � È�Ü � g�K � Ä6�+M)ZÉY*â4�{g���¼�Y/N � È Ü � NPY2X:&�Y/â4��Ù_Ú�ÛÄÜNÜ+ZNMpÈUM4g�X6¼ NN��g�X6¼4ZsY/NP��g�YNMUX6¼�ZNX:&¥YsO
à � NN��Ì�Y/âV�4Z�M)YyMUZy��ZNZN��¼�Y#M � ÈIYNXnÄ6� � N � ¼�YN���qM)Y#Z i � MU¼�YN��¼ � ¼�g��:Ì�Ü � NsY#M4g���È � N*ÈpÅ¨g�X6¼�g���NP¼4MU¼�ÄwY/âS�
Ü�È � ¼4¼4��q$��Ü�ÄQN � q4��X:&¦Y/â4�IZNMpÈUM4g�X6¼�=6��NPYN�týÉq4��YN��g?Y#X6N2MU¼õÁQá6áQÚ J o�X6NÓ&��SY#��NP��NP��&���NN��¼�g��:ÌT¼4��g���ZPZ � NlÅ
q4�?Y � MpÈU��qêq4X´g���i���¼VY � Y#M)X6¼�X:&IY/â4�'&�X6N(i���È � � � ¼�q g � È4g���È � YNMUX6¼4ZG�4ZN��q]M)¼BY*â4�'(4YNYN��N � ¼�qBY/âS�
Y/N � g�KVMU¼�ÄyZsY/N � Y#��Ä:MU��Z�M)Z;Ä6M)=:��¼qMU¼'Y/â4��W�Ü�Ü���¼�q4Mpg���Z J
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Ã â4�wÙ�Ú�Û��tý0Üv��NPM4i!��¼�YÄM)ZÉÈ)X0g � Y#��q � Y!Y/â4� Ã �?= � Y/NPX6¼ Ü�NPX:Y#X6¼ � ¼�q � ¼VYNM4Ü�NPX:Y#X:¼ g�XQÈ4ÈUMpq4��NyM)¼
�_� Y � =TM ��Þ | ÈpÈUMU¼SX6MUZ J oQMpNNZPY{��=6��¼�Y#Z�Ì NP�4¼4¼4M)¼�Ä�Y/â4�¬g�X6È4È)M4q4��N � Y � g���¼VYN��N¯OÂX:&ØOÙi � ZPZ���¼4��N*ÄQÅfX:&
� Z�� À��ÇÞ!Ã ��zyÌ
â � =:��Ëv����¼íq4��YN��g?Y#��qAM)¼ À ø Þ E &�X6È4È)X^à2��qBË�Åíø6á!Ü4Ë�j�ßyX�&�q � Y � Z � i
Ü�ÈU��Z�M)¼
��È)��=:��¼XÅ:� � NPZ�X:& q � Y � Y � KVM)¼�Ä J
hTX6i!�ÔX:&ÊY*â4�åâ4M4ÄQâ�ÈUMpÄ6â�Y#Z�X:&ÊY/â4� � ¼ � ÈpÅKZN��Z_X:&ÊY/âSMUZ
q � Y �­� NP�ÔY/â4�+(�NNZPY��þý0Ü���NNM4i!��¼�Y � È¬��=KMpq4��¼�g��
X:&ÓY*â4�;Y#XQÜ�ÏK� � N*KJÜ�NNX>=KM4qS��q�Ë�ÅwÙ�Ú�Û D À G � ¼�q � â4M4ÄQâ � g�g���N � g�Å i!� � ZN��NP��i!��¼�Y´X:&ÉM�Y#Z{i � ZPZ
i���� À -.b �pÀ	� b � b Ò´��z�c.g Ç D Á G Ì Ü�NP��g�M)ZNM)X6¼���ÈU��g?Y/NPX^à2� � KXi!� � ZP��NN��i���¼�Y#Z � ZE&�X6NI�tý � i
Ü�ÈU��Y/âS�
i � ZNZ�X:&zY/â4��
 ËvX6ZPX6¼]i
��� Þ á � Ú Æ6Æ�� á � á - ø!Ò´��z�c.g�Ç D Æ G Ì � ¼�qmY/â4�-q4�?Y#��N*i!MU¼ � YNMUX6¼'X�&QY/âS�
� =6��N � Ä6�÷ÈUM�&���YNM4i!�I&�X6NÆZP��=:��N � È � i!��ZNX:¼4Z D Ú G|J
hTM)¼�g��$Y*â4�ÄZ(âK�TY/q4Xwà�¼oMU¼ À ø6ø b ÌQY/âS� Ã �?= � Y/NPX6¼ � ¼�q�M�Y#Z�q4�?Y#��g�Y#XQNNZ$Ù�Ú�Û � ¼�qBÚ��Sâ � =6�'�4¼KO
q4��N*Ä6X6¼S�Xi � OPX6Ny��Ü�ÄQN � q4��Z$M)¼}X6N(q4��NyY#XbËv�XÜ�NP��Ü � NN��q}&�X6N������BÜ#Ü�Ì�à2âSM4g�â�ZsY � NsY#��q}��¼�q}X:&
ÁQá6á À J Ã â4� Ü�â�ÅKZNMpg � ÈÝÄ:X � ÈUZE&�X6N������BÜ#ÜIZN��g�â � Z�ò óô éò óô X6Z(g�MpÈ4È � Y#MUX:¼4Z�Ì��EM4ÄQÄ6Z�q4M)Z*g�X>=:��N(Å � ¼�qÜ�NP��g�M)ZN� � ¼ � ÈpÅKZN��Z´X:&îN � NP��Ü�â�ÅKZNMpg � È Ü�NNX´g���ZPZN��Z�Ì�à2â4X6ZN�!g�NNX6ZPZ´ZN��g�Y#M)X6¼4Z � NP�­ZN�?=6��N � ÈÓX6N(q4��NPZÔX:&
i � Ä6¼4M�Y#��q4��Z�Z*i � È4È)��NÔY/â � ¼wY*â4�$M)¼4��È � ZPYNM4g�� é�¨g�NNX:ZNZ;ZP��g?Y#MUX:¼¬Ì NP��ÏV�4M4NP�ÉÈ � N*Ä:� � ¼�qSg�È)� � ¼ q � Y �
Z � iÉÜ�È)��Z J Ã â4��i � OPX6N%g�â � ¼�Ä6��ZEM)¼mX6N*q4��NÆY#XyX6ËSY � MU¼ÄY*â4X6ZN�÷Ä6X � ÈUZ � NP�:å

� Ã â4�;MU¼�g�NN� � ZN��X:&ÓY*â4��g���¼�Y#��NsOÎX:&ØO i � ZNZ+��¼4��N*ÄQÅqY#X � Z��ªÁ Ã �tz J Ã â4M)Z�q4XK��ZÔ¼4X�Y � ×���g?Y
Y*â4��Üv��Ns&�X6N*i � ¼�g��EX�&¦Y/âS�{q4�?Y#��g?Y#X6N�i���g�â�Ë4�SY�Ü�NNX>=KM4q4��Z � i � OPXQN�M)¼�g�NP� � ZP�EM)¼�Y*â4��g�NNX6ZPZ
ZP��g�YNMUX6¼SZ�&�XQNÆZN��=:��N � ÈÊMU¼�Y#��NN��ZsY#M)¼�ÄÉÜ�NNX´g���ZPZN��Z�Ì<� J Ä J &�X6N�� é�
Ü�NNX´q4��g�YNMUX6¼mX:& � ËvX6�SY2Ú�á�� J

� Ã â4��M)¼�g�NP� � ZP��M)¼mMU¼�Y#��Ä6N � YN��q]ÈU��i�M)¼4X6ZNM�Y ÅyY#X � ËvX6�SY�Á;&�Ë�j�ß�à�M)Y/âSMU¼ÄY/âS��(�NNZPY�Y à2X
Å:� � NPZ
¾������BÜ#Ü! ÔÃ J Ã â4M)ZGM)Z�i � MU¼�ÈpÅ � g�â4MU�?=6��qlËMÅbM)¼�g�NP� � ZPMU¼�ÄmY/â4�!¼V��i�Ëv��N�X:&ÆË4�S¼�g�â4��Z�Ü���N
Ëv� � i³Ë�Å � & � g?Y#X6NkX:&�ZPMüý J Ã âS�
â4M4ÄQâ4��NÍg�NPX6ZNZPMU¼�Ä+&µNP��ÏV�4��¼�g�ÅGX:&4Y*â4�2Y à2X´Ë�� � i!ZkM)Z � âK��Ä6�
g�â � È4ÈU��¼�Ä6�q&�X6N$Y/âS� � g�g���È)��N � Y#X6N?g�X6i
Ü�ÈU�þý � ¼�q�Y/â4�=q4M)×���NP��¼�Y]q4��YN��g?Y#X6N?g�X6i
Ü�X6¼S��¼�Y#Z J
hT�?=6��N � È�qS��=KM4g���ZÓZN��g�â � ZQY/âS�2I � M)¼­ÑIM)¼�ÄIO¦Y/â4�2&�X6N*i!��N Ã �?= � Y/NPX6¼!Ü�NN� � g�g���È)��N � Y#X6N_O � ¼�q

À6À
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Y*â4�Éq�NNM)&¥Y÷g�â � i�Ë���NGX�&�Y/âS�mÙ�Ú�Û q4��YN��g?Y#X6N�â � q7Y#X�Ëv�
NN��Ü�È � g���qlM)¼wXQN*q4��N�YNX � g�âSMU��=:�
Y*â4MUZ J o�X6N��3���BÜ#Ü54fY*â4��¼K��i�Ë���NEX�&ÓË4�4¼�g�âS��Z�Üv��NIË�� � i à�M4ÈpÈ¬Ë�� � Ä � M)¼mMU¼�g�NN� � ZN��q�ËMÅ
� & � g?Y#X6NÆX:&kZNMÔý�Ì�à2â4M4g�âJNN��ZN��È�Y#Z�MU¼ À E &�Ë�j�ß�X:&kMU¼�Y#��Ä6N � YN��q]ÈU��i�M)¼4X6ZNM�Y Å J

� |Â¼�g�NN� � ZN�qMU¼ÍY*â4�]q4��YN��g�YNX6N � g�g���ÜSY � ¼�g�� � ¼�qíNP��ZNXQÈU�SYNMUX6¼¬i � MU¼�ÈpÅbË�ÅBM4i
Ü�ÈU��i���¼VYNMU¼�Ä �
È � N*Ä6��NÝg���¼VY*N � È4Y*N � g�KVM)¼�ÄGZlÅKZPY#��i�ÌMà2â4Mpg�â
à�MpÈ4ÈSËv�2q4��Z(g�NPMUËv��qõÈ � Y#��N�Ì � ¼�q�Ë�Å g�È)X6ZNM)¼�Äåg � Ü4Z
M)¼mY*â4�6�����BÜði��4X6¼qZ(ÅKZPYN��i J

|Â¼BY/â4�Ä&�X6ÈpÈUXwà�MU¼�Ä g�â � ÜSYN��N­Y/âS� Ã ��= � Y*NNX6¼ � g�g���È)��N � Y#X6N�g�X6i
Ü�ÈU�þýSà�MpÈ4È�Ëv�]q4��Z(g�NPMUËv��qoË�NNM)��à�Å
� ¼�q � È)ZNX�Y/âS�÷qSM)×���NN��¼�Y�qS��Y#��g�YNX6N2g�X6i
Ü�X:¼4��¼�Y#ZIX:&zY/â4��Ù�Ú�ÛÄÜ#Ü{qS��Y#��g�YNX6N J
Ã â4��¼ � ¼mX>=6��NP=KMU�tà�X:&zY/â4�6���0�oÜNÜ{Ü�â�ÅKZNM4g�Z�Ü�NNX6Ä6N � içM)Z;Ä6M)=:��¼ J
W q4�?Y � MpÈU��q q4��Z(g�NNMpÜSY#M)X6¼8X:&�Y/â4�BqSM)×���NN��¼�Y]q4��YN��g�YNX6N]q4��=KMpg���Z � ¼�qAX:&GY*â4�7���0�oÜNÜ�Ü�â�ÅKZNMpg�Z
Ü�NPX6Ä6N � içMUZÆZP��i
i � NPMUð���qmMU¼'Y/âS�­Ù�Ú�ÛÄÜ#Ü Ã ��g�â4¼4M4g � È�ûÔ��ZPM4Ä6¼qÑ���ÜvX6NPY DFEHG|J
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oQMpÄ6��NN� À J À åão<��N*i!M4È � ËPO Z � g�g���È)��N � Y#X6N;g�X6iÉÜ�ÈU�tý$&�X6NQ���0�oÜNÜ J
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Ã â4�!o���N*i!M4È � Ë � g�g���ÈU��N � YNX6N{g�X6i
Ü�ÈU�þýqMUZðÜ�NN��ZN��¼�YN��q7MU¼q(#Ä6��NP� À J À J Ã â4�G(�NNZPYÔZPY � Ä6�GX�& � g�g���È�O
��N � Y#M)X6¼$M)Z � g�âSMU��=:��q � Y2Y/â4�6U�¹7±
	 ±6¶^¹�Ø�¸�5WV¦·�nP¸w¹ ÏBÜ�NN� � g�g���È)��N � Y#X6N J 9 ��Ä � Y#M�=6��ÈüÅ g�â � N(Ä6��q]â�Å�O
q�NPX6Ä6��¼�MUX6¼SZ � NP��Ü�NNX´q4��g���q � ¼�q�MU¼�Y/NPX0qS��g���qÄMU¼�Y#X �ÉÀ E á÷i È)X6¼�Ä÷ÈUMU¼S� � N � g�g���ÈU��N � Y#XQNÔ¾¼Y�Ì¼ÏÍ·�±VÃ
à2â4Mpg�âlY/â4�tÅ ÈU� � =:�Éà�M)Y*â � ¼ � Ü�Ü�NPXmýSMpi � Y#M)=:����¼4��N(ÄQÅbX:& -6E áJK���z J WE&¥YN��N�Ë���MU¼�Ä�ZPY/NPM4Ü�Üv��qwX:&
��È)��g?Y/NNX:¼4Z�Ì�Y*â4�]Ü�NNX�Y#X6¼4Z!��¼�YN��N�Y*â4�qu�¹7¹ Î�¸w²M¶VÌ � Z(ÅK¼�g�â�NPX:Y/NPX6¼ à�M�Y/â � q4M � i!��Y#��N­X:& � Ë�X6�TY
À E á!i J �I��NN��Y/âS��Å � NP�GZ(Ü�����q4��q{��Ü�YNX � Ë�X6�TY Þ Ò��tz J Ã â4��È � ZsY � g�g���ÈU��N � YNMUX6¼mZsY � Ä6��Ëv��&�X6NP�
Y/âS�÷Ü�NNX:YNX6¼4Z���¼�Y#��NÆY/â4� Ã ��= � Y/NPX6¼qMUZ_Y � KKM)¼�Ä Ü�È � g��´MU¼'Y*â4���¾·�Ì×Ï Z ÏYX�²0±Q¸m¹ ¶ J
Ã â4��� ·#Ì¼Ï Z ÏZX�²´±Q¸w¹�¶;M)Z � ÈUZPX!�SZN��qm&�X6N_Y*â4�-Ü�NNX´q4��g?Y#MUX:¼qX�& � ¼�YNM4Ü�NPX:Y#X6¼SZ J À ÁQá!Ò´��zóÜ�NPX:Y#X6¼SZ
� NP�$&�X0g��4ZN��q�X6¼ � ¼4Mpg�K:��È�Y � N(Ä6��Y J *Ô�SY�X:&�Y*â4�õà�M4qS�õN � ¼�Ä6�ÄX:&2g�X6È4È)MUZPMUX6¼ Ü�NNX´q4��g?Y#Z;Y*â4� � ¼TO
Y#MpÜ�NNX�Y#X6¼4Z � NP��g�X6È4È)��g?Y#��q¦Ì<&�X´g��SZN��q � ¼�qqY/â4��¼{ZPYNX6NN��q�MU¼mY/âS��UW±�±�ËÍº[Ëknµ·�¸w¹�¶$�?Ì×Ï�Ò J *Ô¼�g�� �
ZN�TCÉg�MU��¼VYÔ¼K��i�Ë���NEX�& � ¼�Y#MpÜ�NNX:YNX6¼4Zðâ � ZEË�����¼ Ü�NPX0qS��g���q¬Ì�Y*â4��Å � NP�;ZN��¼�YÔË � g�KmY#X!Y/â4�;� ·#Ì×Ï
Z ÏYX�²´±Q¸w¹�¶ � ¼�q � NN� � g�g���ÈU��N � Y#��qqY*â4��NP� J
Ã â4� � ¼�Y#MpÜ�NNX:YNX6¼¬Ü�NPX0q4��g�Y#M)X6¼BMUZ­X6¼S�qX�&EY*â4�]ÈUM4i!M)YNMU¼�Äm& � g?Y#X6NPZ!X�&EY*â4� Ã �?= � Y/NNX:¼}�?CÉg�MU��¼�g�Å J
WE&¥YN��NyY/â4����¼�q]X:& � ZsY#X6NP�:Ì -6E � X:&ÔY*â4� � ¼VYNM4Ü�NPX:Y#X:¼4Z � NN���þý0Ü���g�Y#��q�Y#XnNN��i � M)¼ � ¼�q � NP�
q4��g���È)��N � Y#��q�ËMÅ�Y/â4�;� ·#Ì×Ï Z ÏZX�²´±Q¸w¹�¶yË � g�KmY#X$Y*â4����¼4��N(ÄQÅ{X:& Þ Ò��tz � ¼�q�Y/â4��¼�ZPY#XQNN��q{&�XQN
Y/âS��¼S�týKYðNN�4¼qMU¼'Y/âS��ZPX�O g � È4È)��q'�?²´±QÖ�±�nµ²M¶��?Ì×Ï�Ò J
Ã â4��(�¼ � È � g�g���È)��N � Y#MUX:¼�M)Z � g�âSMU��=:��q{Ë�ÅqY/â4� Ã ��= � Y/NPX6¼¬Ì � g�XQÈ4ÈUMpq4��N
à�M�Y/â � g�MpN*g���i!&���NN��¼�g���X:&
� ËvX6�SY!ZNMÔýêKVM4È)X6i��?Y#��NNZ J Ã â4��NN�:Ì2Y/â4�JÜ�NNX�Y#X6¼4Z � ¼�q � ¼�Y#MpÜ�NNX�Y#X6¼4Z Ä6�?Y�Y*â4��MpN�(�¼ � È���¼4��N(ÄQÅBX:&
À-Ã �tz � � g�â¬Ì�à2â4Mpg�âXÈ)� � qSZ�YNX­Y/â4�-g���¼�Y#��N¯OÂX:&ØOÙi � ZNZ���¼4��N*ÄQÅ$&�X6N_Y/â4�´Y à2X�Ëv� � i�Z�X:& Á Ã �tz J

8
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W+ZÉZ(â4Xwà�¼$MU¼­(#Ä:��NN� À J ÁTÌ6Y/âS��Y*N � g�KVM)¼�Ä�Z(ÅKZPYN��iíX:&ÊÙ_Ú�ÛÄÜNÜ+MUZÝÜ�È � g���qyMU¼4ZPM4q4� � ZN��Üv��N(g�X6¼�q4��g�YsO
MU¼�Ä´ZNX6È)��¼4X6Mpq¬ÌQà2â4Mpg�âÉÜ�NNX>=KM4q4��Z � �4¼SM)&�X6N(i i � Ä6¼4�?Y#Mpg�(���ÈpqyX:&v��Ü!YNX À J Ú Ã]� ÈUX:¼�ÄÔY/â4�;qS��Y#��g�YNX6N
� ýTMUZ J Ã â4�÷g � È)X6NNMpi��?Y#��NPZ � ¼�q'Y*â4�-i��4X6¼qZ(ÅKZPYN��i � NP��X6�SY#ZPM4q4�ÔY*â4�-i � Ä6¼4��Y J
 �;�4ZP� � g�XKX6N(q4MU¼ � Y#��Z(ÅKZPYN��i�à2âS��NN��Y*â4��ÜvX6È � N � ¼�Ä6ÈU��d�M)Z�i!� � ZN��NP��q{&µNNXQiäY*â4��ÜvX6ZPM)Y#M�=6�Gð
q4MpNN��g?Y#M)X6¼�¾µÜ�NNX�Y#X6¼ q4M4NP��g?Y#MUX:¼¬Ìfà2â4M4g�ânÜ�X6M)¼�Y#Z�� � ZsY � YGY*â4�ÉÈ)X0g � Y#M)X6¼�X:&2Y/â4�'Ù�Ú�Û qS��Y#��g�YNX6N�Ã�Ì
Y/âS� � ð�Mpi��SY*â � È � ¼�Ä6È)��e�MUZ�i�� � ZN��NN��q{&µNPX6i Y/â4� Ã �?= � Y/NNX:¼BÜ�È � ¼S�:Ì � ¼�q{Y/âS��Ü4ZN����q4X6N � Ü4Mpq4M)Y Å
MUZ;qS��(�¼4��q � ZQf
�hg ÈU¼¬¾�Y � ¼Ê¾ji Ç ÃPÃ J

¡	k ä�k(¡ ¢ �#çÝ��ïð�(��ñ . ^ ë´� ¤ ¯

Ã â4�$Y*N � g�KVM)¼�Ä�ZlÅTZsY#��i g�X:¼4ZNM)ZPY#ZGX:&_Y*â�NN���õÜ � NsY#Z J Ã â4�q�fÌÅn×Ì¼±6¹ Ï ô ²´¶w¸w²�½³�W²�¸w²´±Q¸w¹�¶ÄM)ZGY/âS�
q4�?Y#��g?Y#X6Nãq4�?=KM4g��2g�ÈUX6ZP��ZPYÉYNX�Y*â4��Ë�� � i � ¼�qÉg�X3=:��NPZ � N � q4M � È0N � ¼�Ä6��X:& À JÇb Y#X�ÁQøåg�i¦à�M)Y*â � ¼�f
� g�g���ÜTY � ¼�g�����Ü'Y#XÉÁ J |ÎY;g�X6¼4ZNM)ZPYNZIX�& b O - q4X6�SË�ÈU� � ¼�qmX6¼4�´ZNM)¼�Ä6È)�ÔZNMpq4��qmZNMpÈUMpg�X6¼ÉÈ � Å6��NNZ � ¼�q'M)Z
NN��Z*ÜvX6¼4ZPMUË�È)�Ô&�X6N_Y/â4�-ÜvX6ZNM�Y#M)X6¼ � ¼�qJq4M4NP��g?Y#MUX:¼WNN��ZPX6ÈU�TY#MUX:¼qX�&kY*â4�´Y/N � g�KKM)¼�ÄyZ(ÅKZPYN��i J ûÔM)×���NN��¼�Y
&µNNXQil���0�oÜ�Ìwà2â4��NP��Y*â4�ÉZNMpÈUM4g�X6¼åÜ�NPX3=KMpq4��ZÊX6¼�ÈüÅ � q�qSM)Y#M)X6¼ � È
MU¼T&�X6N*i � Y#M)X6¼+&�X6N¬Y*â4�ÓY/N � g�KVZz&�X6�S¼�q
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oQMpÄ6��NN� À J ÁTåãßÝÈ)��= � Y#M)X6¼Ä=KMU�tà�X:&kX6¼4�-â � È�&QX�&kY*â4��Ù_Ú�ÛÄÜNÜ{q4��YN��g?Y#X6N J

MU¼�Y*â4�2q�NNM�&¥YÝg�â � i;Ë���N�Ì�Y/â4���þýTYN��¼�qS��qq�7ÌÅn×Ì¼±6¹ Ï ô ²M¶w¸w²�½7�W²�¸w²´±Q¸w¹�¶EX:&����0�oÜNÜ{â � ZDY*â4�2g�â � È�O
ÈU��¼�Ä6M)¼�Ä�g�â � ¼�g���X:&zZPY � ¼�q � È)X6¼4�ÔY*N � g�KÉNN��g�X6¼4ZsY/NN��g�Y#M)X6¼ J Ã â4�-È � N*Ä6��N%Ä6��X6i��?Y/NPM4g � È � g�g���ÜSY � ¼�g��
X:&2Y/â4�õhTM4È)M4g�X6¼BzÉ��NPYN�týnq4�?Y#��g?Y#X6N � ¼�qwM)YNZ�Ëv��YPY#��N�NP��ZNXQÈU�SYNMUX6¼ g�X6i
Ü � NP��q7Y#Xm�����BÜEM)¼�g�NP� � ZP�
Y/âS���?=6��¼�Y�ÅKM)��È4q � ¼�qwM4i
Ü�NNX>=6�­Y*â4�$Ë � g�K´ÄQNNX6�4¼�qSNN� OP��g�YNMUX6¼ � ¼�qbY/â4�
NN��ZNX6È)�SY#M)X6¼wX�& � È)X:Y�X:&
� ¼ � ÈpÅKZN��Z�Ì�à2â4Mpg�â � NP�-i���¼VYNMUX6¼S��qmMU¼mZN��g�YNMUX6¼ À J Ú J
W q�NPM)&¥Y�g�â � i�Ëv��N�g � È4È)��qnU�²´Ïk¸w¶^·�n�o
Ëf¸w²M¶Í�%¶^·#±3	�²´¶w¾ÎÙ�p�q�Ã�g�X>=6��NPZ­Y/â4�?NP��Ä6M)X6¼l&µNPX6i Ú�á
g�i½Y#X ÀwÆ6Þ g�i � ¼�q � ¼Lf=N � ¼�Ä6�­��Ü�Y#X À J W{È�Y/â4X:��Ä6â�M)Y{â � Z � i���g�â[ÜvXTXQNN��N{Ü�X6ZPM)YNMUX6¼ � ¼�q
q4MpNN��g?Y#M)X6¼ NN��ZNX6È)�SY#M)X6¼ � ZÔY*â4� ô ²M¶w¸w²�½��]²�¸w²´±Q¸w¹�¶VÌ¦M�Y�Ü�NPX>=TMpq4��Z � i;��g�â7Ë��?YNY#��N�i!X6i���¼�Y#��i
NN��ZNX6È)�SY#M)X6¼ q4�4��YNXqY*â4�õÈ � N*Ä:��N-N � qSM � ÈD�þýKY#��¼�YNMUX6¼ � ¼�q � â4M4Ä6âS��N÷Ü4��NNM�Y Å[q4�4�yY#XXÈUXwà���N�Y*N � g�K
q4��¼4ZNM�Y Å!Y*â � ¼�MU¼yY/â4�IZNMpÈUM4g�X6¼ J WöqS��Y � M4ÈU��qÉqS��Z*g�NNMpÜSY#M)X6¼�X�&¦Y/âS�+MU¼S¼4��NÓY/N � g�KVMU¼�ÄGZ(ÅKZPYN��i � ¼�q!M)YNZ
Üv��NP&�XQN*i � ¼�g��´M)Z;Ü�NNX>=KM4qS��qqMU¼]g�â � ÜSYN��N{Á J
W{q�q4M)YNMUX6¼ � È4ÈpÅ�Y/â4��NN��MUZ�Y/â4�$��Ì¼º¨²ro Ø v n¼Ì¼Ò Õk¸b�`Ö�Ît¸w²´º ¾sq�pÔÛQÃ�Ì à2â4M4g�âlMUZ÷È � YN��N�(4YNYN��qÍM)¼
Y/âS�!Z(Ü � g���Ëv��Y à2����¼lY/â4�ÄÙQp�q � ¼�qbY*â4�yZNX6È)��¼4X6Mpq}¾�(#Ä J å À J Æ Ã J Ã â4�Tq�pÔÛAZlÅKZPY#��i Ü�NNX>=KM4q4��Z
MU¼T&�X6N*i � Y#M)X6¼7&�X6N�Ü � NsY#Mpg�ÈU��M4q4��¼�Y#M)(�g � YNMUX6¼¨à2âSM4g�âBMU¼t���0�BÜ�à � Z­X6¼�ÈpÅnNN�?Y/NPMU��=:��qoË�ÅSq#ß Þ q0ý
i!� � ZP��NN��i���¼VYNZ;M)¼bY*â4�qÙQp�q J Ã â4�õÜ � NPYNM4g�È)�yM4q4��¼VYNM)(#g � Y#M)X6¼[Ü�Xwà2��N�X�&�Y/âS�uq�pÔÛ8ZlÅTZsY#��i�M)Z
Ü�NP��ZN��¼�Y#��qbMU¼�(#Ä6��NP� À J Ú J Ã â4M)Z+MUZ � Ü�Xwà2��Ns&���ÈkYNXTX6ÈÊ&�X6NEË � g�KMÄ6NNX:�4¼�q[NN� OP��g�YNMUX6¼ � ¼�q � ZEZN��g�â
X:&z=KM)Y � È¬M4i
Ü�XQNPY � ¼�g��+&�XQN_Y/â4� � Ü�â�ÅTZPM4g�Z � ¼ � ÈpÅKZN��Z J
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oQM4Ä:�wvN� À J Ú4å Ã M4i!��X:&Dà�MpÄ6â�Y{qSM)×��MvN��¼�g���Z � Z �
&��4¼�g?Y#MUX:¼�X:&ãÜ � vsY#M4g�ÈU��Y Å0Üv� � ¼�qBi!X6i!��¼�Y#��i J
Ã â4�
q � Z*â4��q
È)MU¼4��MU¼�q4M4g � Y#��ZzY*â4�EÙQp�q q#ß Þ q0ý
ZN��Ü � v � Y#MUX:¼JÜvXwà��@vI&�X�v�
Gc{z J

¡	k ä�k ä ¥ çãèæ�î���(¯ ¤ � ¤ �#ë

Ã â4��ZNX6È)��¼4X6Mpq � ¼�qwY*â4�yY|v � g~}KM)¼�Äm=6X6È)��i�� � vP�yZN�wvWvNX6�4¼�q4��qÍË�Å7Y/âS�Ég � ÈUX�vPM4i!��YN�MvNZ�Ìfq4��ZPM4Ä6¼S��q
Y#X i!� � ZP�wvN�´Y*â4����¼4�@v*ÄQÅmX:&�Ü�â4X�Y#X6¼4Z�Ì���È)��g�Y5vNX6¼SZ � ¼�q��P�?Y#Z � ¼�qmY/âV�4Z�Y#X q4�?Y#�@v*i!MU¼4�ÔY*â4�-i�M)ZNZsO
MU¼�Ä�Y|v � ¼4Zs=6�MvPZN�Ä��¼4�Mv(ÄQÅ � ZNZPX0g�M � YN��qwYNX�¼4���SY|vPMU¼4X:Z J Ã â4�MvP� � vP� � È�Y#X6Ä6�?Y/â4�@v´(4=6�?g � ÈUX�vNM4i!��YN�Mv
Z(ÅKZsY#��i!Z�å�g���¼�Y5v � ÈÉ��È)��g?Y|vNXQi � Ä:¼4��YNM4g!g � ÈUX�vPM4i!��Y#�@vNZ�ÌÍg���¼�Y|v � Èãâ � qwvPX6¼¨g � ÈUX�vNM4i!��YN�MvPZ�Ìi��¼�qTOÙà � È4È
â � q�vNX6¼Xg � È)X�vNMpi��?Y#�MvPZ�Ì���¼�qTO Ü�ÈU��Ä!��È)��g�Y5vNX6i � Ä6¼S��Y#Mpg � ¼�qXâ � qwvPX6¼=g � ÈUX�vPM4i!��YN�MvNZ�Ì#g�X>=6�@vNM)¼�Ä$Y/âS�
à2â4X6È)� � ð�Mpi��SY*â�v � ¼�Ä6� � ¼�qmY*â4�-Ü4ZN����q4X�v � Ü4Mpq4M)Y Å'��ÜqYNX7� f��Y� Æ JÛb Ú J

¡	k ä�kÎ� � ����� ¥S£ çã¯ t ¤ �#ë

Ã â4��X6�SYN�Mv(i�X6ZsYãg�X6i
ÜvX6¼4��¼�YÉX:&vY/âS�+Ù_Ú�Û q4�?Y#��g�Y#X�v�M)Z � ZN��YÉX�&¦Z(g�MU¼�YNM4È4È � Y#X�vNZ�Ì.qwvNM�&¥YDY#�SË���Z � ¼�q
ZPYN����È � Ë4ZPX�vNËv�MvPZ�Ì4�SZN��qÄ&�X�v2Y/âS��q4��YN��g?Y#MUX:¼ÄX:&�i��4X:¼4Z � ËvX>=6��¿ À J�� Ò��tz J Ã â4�åi��4X:¼ÄZ(ÅKZPYN��i!Z
� vP�I¼SX:Y � Ë�ÈU�_YNX´Y � }���q � Y � à�M)Y/âSMU¼­Y/â4�����0�t�|�EM)¼VYN�MvÉË4�4¼�g�â$MU¼�YN�MvP= � È�X�&`Ú�áQá�X�v ÀmÆ ÁÔ¼4Z J � �TY
Y/âS�÷È)XwàfX´g�g���Ü � ¼�gtÅmX:&zY/â4�-i��4X:¼Jg�â � i�Ëv�MvNZ � ÈpÈUXwà�Z_MU¼�YN��Ä�v � Y#M)X6¼'X>=6�MvIZN�?=6�@v � ÈÊ��=:��¼�Y#Z J
ûÔ�wvPMU¼�Ä������t��Ì0qS��Y#��g�YNMUX6¼ÄX�&�i��4X6¼4Z�â � =6��Ü�vNX>=6��¼mYNX;Ëv� � ¼$M4i
Ü�X�vsY � ¼�Y	vN��ÏV�4MSvP��i!��¼�YÝÌTË�X:Y*â
&�X�v�Y/â4� � ¼ � ÈüÅKZN��ZEX:&ÓZP��=6�@v � È�Ü�â�ÅKZNM4g�Z�g�â � ¼S¼4��È)Z � ¼�qq&�X�v�g � ÈUM)Ëwv � Y#MUX:¼ J |Â¼L���0�t�|�IY*â4��i��SX6¼
g�â � i;Ë��@vNZ�à�MpÈ4È � È)ZNXÉg�X6¼�Y|vPMUË4�TY#��Y#X$ZP��=:�Mv � ÈQY|vPM4Ä6Ä6�@v2q4��g�MUZNM)X6¼4Z�Ì�� J Ä J M)¼qY*â4��q4MìO i��SX6¼qY5vNMpÄ6Ä6�Mv
Y#XyZP��ÈU��g�Y�a<c:dfe g h g j ��=:��¼�Y#Z J
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Ã â4�´Y|vPM4Ä6Ä:�Mv
Ü�È � ÅTZ � ¼mMpiÉÜvX�vPY � ¼�Y�vPX6ÈU�ÔYNX!�?C
g�MU��¼�Y/ÈpÅ$�týKY|v � g�Y�Y*â4�-i�X6ZsY�MU¼�Y#�@vN��ZPY#M)¼�Ä!Ü�â�ÅKZNMpg�Z
��=:��¼�Y#ZÆ&�vPX6i Y*â4�åÈ � v*Ä6�E¼K��i�Ë��@v_X:&Íi!MU¼4Mpi���i Ë4M � Z � ¼�q'Ë � g~}MÄ�vNX:�4¼�qm��=:��¼�Y#Z J W âV��Ä6�+Ë � g~}6O
Ä�vPX6�4¼�q�vN���P��g�YNMUX6¼ � È�vN� � q�Å � Y'Y5vNMpÄ6Ä6�MvWÈ)��=:��È´MUZ'��ZNZP��¼�Y#M � È´Y#X�vN��Y5vNM)��=6��Y*â4�[â4M4Ä6â8ZsY � YNMUZPYNM4g�Z
¼4����q4��q���Z(Ü���g�M � È4ÈüÅ$&�X�v;ÜwvP��g�MUZNM)X6¼]i�� � ZN��vN��i!��¼�YNZIM)¼ � Ü�â�ÅKZNMpg�Z J
Ã â4�­Ù�Ú�Ûu�|�EY|vPM4Ä6Ä:�Mv_M)Z � Y*âwvN���÷È)��=:��ÈÊZ(ÅKZPYN��i ¾¥(#Ä J å À J�� Ã�Ì�à�M)Y*â�� � g�âJÈU��=:��È�ÜwvPX3=KMpq4MU¼�Ä � ZN�T&ØO
(#g�MU��¼�YQv � Y#��vP��q4��g�Y#M)X6¼Ä&�X�v�Y*â4�åÜwvPX0g���ZNZPMU¼�ÄyX:&iY*â4�´¼4�þýTY2È)��=:��È J Ã âS�åq4��ZPM4Ä6¼]ÜwvPX0g���ZNZPMU¼�Ä
v � Y#��Z
� vP��e À3Þ e�Á Þ e Æu� � á6á6á6á ÞQÆ á6á Þ � á.�Eð J Ã â4�´Y Å0ÜSM4g � Èi��=6��¼�Y+ZPMUð���M)Z � Ë�X:�SY�Á � á
O Æ á6á.} � J

L2 trigger

Detector

L3 Farm

Mass
Storage

L1 Accept

Level 2:
Asynchronous 2 stage pipeline
~20µs latency
300 Hz Accept Rate

L1+L2 rejection:  20,000:1

7.6 MHz Crossing rate
132 ns clock cycle

L1 trigger

Level1:
7.6 MHz Synchronous pipeline
5544ns latency
<50 kHz Accept rate

L2 Accept

L1 Storage
Pipeline:
42 Clock 
Cycles Deep

L2 Buffers: 
4 Events

DAQ Buffers 

PJW  10/28/96

Dataflow of CDF "Deadtimeless" 
Trigger and DAQ

�QM4Ä6��vN� À J�� å � È)XY�~}T 4M � Ä�v ��¡ X:&zY/â4��Ù�Ú�Û��|�IY5vNM4ÄQÄ6�Mv J
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Ã â4�Ô(&vPZPYÆY à2X!Y5vNMpÄ6Ä6�MvPZ � vP�åâ � vW �à � vN�ÔY|vPM4Ä6Ä:�MvNZ�ÌTY*â4�åÈ � ZsYÆX6¼4�+MUZ � ZNX�&¥Y à � vP�ÔY|vPM4Ä6Ä6�@v3vP�4¼4¼4M)¼�Ä
X6¼ ��· M)¼V�0ý L	¸ & � v ¡ J
Ã â4� ·ÝÀ Y|vNMpÄ6Ä6�@vNZ�Ë � ZN�IY/â4��MSv	 4�M��MUZPMUX6¼4Z�X6¼ÄM)¼S&�X�v ¡$� YNMUX6¼­X�&¬Y/â4�0� � È)X�vNM ¡ �?Y#�@vNZ�Ì�Y*â4� ¡ �SX6¼$ZlÅTZ¯O
Y#� ¡ ÌzY/â4�!&�X�v(à � vW ¹ 4�?Y#�M�?Y#X�vPZ � ¼w wY/â4�T wvNM�&¥Y���â ��¡ Ëv�Mv'¾¥(#Ä J å À J»º½¼?J Ã â4��¾*� Ã ¾��@¾EY|vN� ¡ ��ÈpÅ
� � ZPY Ã v � �~}:�@v ¼ vN�M��X6¼4ZsY|vN����Y#Z�á:c6âqY5v � �~}VZ�MU¼$Y*â4�;ÙQp�qóà�M)Y*â � Y|v � ¼4ZP=:�MvNZP� ¡ X ¡ ��¼�Y#� ¡ vP��ZNX
O
ÈU�TY#MUX:¼'X:&C¿���À¦cj� ÇÀ�Á á � á À º�� À Ò��jÂ j�ß � ¼w  � ¼ � ¼�Ä6��È � v�vN��ZNX6È)�SY#M)X6¼mX:& �TJ À6¡ v �   J WEË�X6�TY2Ú�á
·ÝÀ Y|vNMpÄ6Ä6�@vÃ��X6¼w SM)Y#M)X6¼4Z � vN�´Y Å´Ü4MS� � È4ÈüÅ � �?Y#M�=6� J
*Ô¼wY*â4� · ÁÄY/â4�,ÄZÂ Ã ¾ÅÄTMpÈUM���X6¼LÂÉ�MvsY#�þý Ã v � �~}:�@v ¼ Y5vNM4ÄQÄ6�Mv �  � 4ZGZPM4È)MS��X:¼bá:c6âSâ4M�Y#Z´Y#XmY/â4� ·ÝÀ
¾*� Ã Y|v � �~}VZ � ¼w qZN��È)�M�?Y#Z���=:��¼�Y#Zðà�M)Y/â'Y à2X!Y5v � �~}VZ;à�M)Y*â � ¼qM ¡ Ü � ��Y;Ü � v ��¡ ��YN�Mv;È � v*Ä6�@v�Y/â � ¼
À ÁQáyg ¡ M)¼�X�vW 4�MvÆYNX$MS S��¼�Y#M�&PÅ'ZN�@��X6¼w  � v(Åm=6�@vPYNMS����Z J Ã â4�@vN� � vN� � ÈUZPXT� � ÈUX�vNM ¡ ��YN�Mv � ¼w  ¡ �SX6¼
Ë � ZP�M qY|vNMpÄ6Ä6�@vNZ � Y · Á J W�È)Y#XQÄ6��Y*â4�Mv_Y*â4�MvP� � vN� � ËvX6�SY Þ á · Á;Y|vNMpÄ6Ä6�@vNZ J
*Ô¼ÍY/â4� ·ÍÆ Y|vNMpÄ6Ä6�@vG& � v ¡ Ìz&���È4È���=:��¼�Y�vN�M��X6¼4ZsY|vN����Y#M)X6¼ÍY � }:��Z!Ü�È � ��� J Ã â4�@vN�?&�X�vN�ÄY*â4�ÄX�Æ!MU¼S�
vN�@��X6¼SZPY|vP�w��YNMUX6¼�ZPX:&¥Y à � vN��à�M�Y/â{Z(ÈUMpÄ6â�Y/ÈpÅÇ SM)×��MvN��¼�YÔY#�4¼SMU¼�ÄÄM)Z+�4ZP�M  J Ã âSMUZÔZP��Y#Z � ZPY5vNMS�?Y�È)M ¡ M)Y
X:& ��� Ë�X6�TY À�¸_L HEZ_&�X�v2Y/âS� � =6�Mv � Ä6�ÔYNM ¡ � � = � M4È � Ë�È)��&�X�v���=:��¼�YQvN�@��X6¼SZPY|vP�w��YNMUX6¼ J W+ËvX6�SY À Ú6á
·�Æ Y|vNMpÄ6Ä6�@vNZ � vP��M)¼4ZPY � È4È)�M  J
Ã â4�EX6�SY���X ¡ MU¼�Ä���=:��¼�Y#Z_X�& ·�Æ;� vP�+ZNX�vPY#�@ ÄMU¼�YNX!ÁQá�ZPY|vP� ��¡ Z�Ì � ¼w �Y/â4��¼ � &¥Y#�@v�Ü�vNXZ����ZPZNM)¼�Ä;Y/âS�
  � Y � ÌSY*â4��Å � vP�´Z*Ü�È)M)Y���ÜqMU¼�YNX ¡ X�vP�´Z*Üv�M��M)(&�6� � È)MUËwv � Y#M)X6¼ � ¼w XÜ�âMÅKZPMS��Z�  � Y � ZN�?Y#Z J
Ã â4M)Z���X ¡ Ü�ÈU�þýÄY|vPM4Ä6Ä:�Mv_ZlÅTZsY#� ¡ M)ZÆ�4¼4M)ÏK�S��M)¼ � â �  wvNX:¼4MS�´��¼V=KM�vNX6¼ ¡ ��¼�Y J

Detector Elements

GLOBAL 
LEVEL 1

L1 
CAL

COT

XFT

MUON

MUON
PRIM.

L1
MUON

 L2 
CAL

CAL

XTRP

L1
TRACK

SVX

SVT

CES

XCES

GLOBAL 
LEVEL 2

TSI/CLK

�QM�È6�wv5É�Ê J�º å�Ù�Ú�Û��|��Y|vNM�È�È�É@v_ZWËKZPY5É ¡ J
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ØÃÙwÚ0�����t�|��ÛwÙ½ËZÜ5ÝS�@Ü3ÛwvWÞ�È�v5ß ¡ Ý�Ü�ß:¼TÚ\àZá|Ú�¼½á5ÝSÞ6¼�Þ�â¶á|ÙwÚ0�����t��Ûwv5Þ�È�v|ß ¡�ã á~ß�}äÝ)¼wÈ6ß� �åæß:¼½á~ß�È�Ú
Þ�â0á|ÙwÚ�çwÛwÈ�v5ß� wÚ@ r wÚjá|ÚM�já|Þ�vTß:¼w nß��@�MÚMè�ÚMv5ßæá|Þ�v
�@Þ ¡ Û�èSÚjàêé�ØÃÙwÚm�@Þ ¡.ë Ý)¼&ßæá5ÝSÞ6¼ìÞ�â�ÚjàYÛ¶ÚMv5Ý�Ú�¼w�@Ú
â�v5Þ ¡ �����t��ß�¼&ß�è�ËZÜWÚMÜ ã á|Ù�Ú�Ý)¼w�MvWÚ�ß�ÜWÚTÞæâ�èSç ¡ Ý)¼wÞ�Ü5Ý£á�Ë ë Ëíß ë Þ�ç�á�ßuâ�ß��já|Þ�v�Þ�âÃî�ï ã á|ÙwÚ
ÙwÝ�È�ÙwÚ@v
�MÚ�¼½á|ÚMv!ð�Þ�â°ð ¡ ßæÜ5Ü
Ú�¼wÚ@v5È�Ëf¾ � ñ Á Ê�é»Ì7Ø�Ú@Âóò � ñ Á îLØ�ÚjÂ ¼ ß:¼w tá|ÙwÚÇôQÝS wÚ@v
È�ÚMÞ ¡ Ú@á5v5Ý���ß�è
ß��@�MÚMÛYá~ß:¼w�@Ú7Þ�â�á5ÙwÚL wÝ�×�Ú@v5Ú�¼½áÇ wÚjá|Ú@�@á|Þ�v��@Þ ¡ ÛêÞ6¼�Ú�¼½á|Ü�È�Ý£å�ÚLv5ß:¼wÈ�Úõá5ÞnßöÙäçw �È�Ú7¼Zç ¡.ë Ú@v�Þ�â
ÚjàY�@Ý�á|Ý)¼wÈ�ß:¼&ß�è£ËZÜ5ÚMÜ@é
ØÃÙwÚ ¡ ßæÝU¼uÛwÙ½ËZÜ5Ý��MÜQá|Þ�Û�ÝS�MÜQÞ�âb���0���5��ß�v5Úæ÷

� á5Þ�ÛÇÛwÙ½ËYÜWÝS�@Ü ã
� Ú@èSÚM�já|vWÞ{ô�Ú�ßæ}�ÛwÙ½ËYÜWÝS�@Ü ã
�rø ÛwÙ½ËZÜ5Ý��MÜ ã
� á5ÚMÜWá5Ü
Þ�â�Û¶ÚMvÑá|çwvWù&ßæá5Ý�å�Úûú ¸�üþý ÛwvWÚM�MÝ�Ü5Ý�Þ�ÿ ¡ ÚMß�Ü5çwvWÚ ¡ ÚMÿ½á�Þ�â����.ß¯áTèSß�v5È�Ú����Tß�ÿw tá|Ù�Ú
 wÚjá|Ú@v ¡ ÝSÿ&ßæá5ÝSÞ�ÿ�Þæâ�á5ÙwÚ�Û&ß�vWá5Þ�ÿÇ wÝSÜÑá|vWÝSùwç�á5ÝSÞ�ÿuâ�ç�ÿw�@á5ÝSÞ�ÿwÜ ¼

� ß�ÿ� �á5ÙwÚ�Ü5Ú�ßæv5�~ÙÇâ�Þ�vÃÿwÚ@ôlÛwÙwÚMÿ�Þ ¡ Ú@ÿ&ß
ùêÚjË�Þ�ÿw �á|ÙwÚ�ÄZá|ß�ÿw &ßæv5 	�ûÞZ wÚMè


	k��0k

 �������������������

 0ÿ½á5ÝSè¤á|ÙwÚ6ÜWá|ß�vWá0Þ�â"!�#%$ ã á|Ù�Ú�Ø�Ú@åæßæá5v5Þ�ÿûÝSÜQá|ÙwÚ6Þ�ÿwè£ËÇ�MÞ�è�èSÝS �ÚMvQß�ùwè�Ú*á|Þ,Û�v5ÞZ wçw�MÚ6á|Þ�Û	&äç&ß�v5}äÜ@é
ØÃÙäçwÜ	Þ�ÿwÚÃÞ�â¶á|ÙwÚ ¡ ß{�WÞ�vbÈ�Þ½ß�è�ÜFÞ�â'$)(+*u�5��ÝSÜFá5Þ* wÚ@á5ÚMv ¡ ÝSÿ�Ú�á|ÙwÚQÛwvWÞ�ÛêÚ@vWá5ÝSÚMÜCÞæâ¶á5ÙwÚÃá|Þ�Û,&äç&ß�vW}Ïé
ü çwÚ�á|Þ�á5ÙwÚ�Ý�ÿw�MvWÚ�ß�ÜWÚ�ÝSÿ�á|ÙwÚ0�MÚ@ÿäá5ÚMvÃÞ�â ¡ ß�ÜWÜ3Ú@ÿwÚMvWÈ�ËTá5ÙwÚ��@v5Þ�ÜWÜ�Ü5Ú@�@á5ÝSÞ�ÿuÞæâPá|ÙwÚ��.-�	Ûwv5ÞZ wçw�já|ÝSÞ�ÿ
ÝSÿ��Mv5ÚMß�Ü5Ú@ ûù½Ë�ß�ù¶Þ�ç�á0/�ïT�ué
ØÃÙwÚT wÞ ¡ ÝSÿ&ß�ÿ½á� wÚ@��ß�Ë ¡ ÞZ wÚ@Ü�Þ�â�ß�� -�*Ûwß�ÝSv6ß�vWÚ�ÜWÙwÞ:ôQÿöÝSÿ21&È�ç�v5ÚmÊ�é43YéTØÃÙwÚT�� wÚM�Mß:ËZÜ.Ý�ÿ65
787 �óÞ�âÃá5ÙwÚu�Mß�Ü5Ú@Ü�åZÝ°ßû��ò 
:9:éõØÃÙwÚÇ
 ÝSÜ6ÚMÝ£á|ÙwÚ@v� wÚ@��ß�ËZÝSÿwÈõá5ÞLßm�~Ù&ßæv5È�Ú@ ìèSÚMÛYá|Þ�ÿìßæÿw 
ß,ÿwÚ@ç�á|vWÝSÿwÞTÞ�v0á5ÞTá�ô�Þ�&äç&ß�v5}äÜ@é*�&Þ�v�á5ÙwÚ�vWÚM�@Þ�ÿwÜWá5v5çw�já|Ý�Þ�ÿLÞ�âFá5ÙwÚ�� -��Ú@å�ÚMÿ½á6ßTÈ�ÞYÞZ mùYðÅá~ß�È�È�ÝSÿwÈ
Ú<;��@ÝSÚMÿ��@Ëíá|ÞmÝ� wÚMÿ½á5Ý�â2ËLá|Ù�Ú,ùÇ�WÚjá|Ü�ÝSÜ6v5Ú=&äçwÝ�v5Ú@ Pém��ÝSÈ�Ù¹ß��M�@ÚMÛ�á|ß�ÿw�@ÚuÝSÿíá|ÙwÚT��ß�è�Þ�v5Ý ¡ Újá|ÚMv�ßæÿw 
á|Ù�Ú ¡ çwÞ�ÿ��~Ùwß ¡ ù¶ÚMv5Ü�á5Þ.v5Ú@�MÞ�ÿ�ÜWá|vWçw�@áÃá5ÙwÚ6
 èSÚ@Û�á|Þ�ÿ�ÝS�� �ÚM��ß�ËZÜ�ß�ÿw �È�ÞZÞZ ��WÚ@áÃß�èSÈ�Þ�v5Ý�á5Ù ¡ Ü�â�Þ�v
á|Ù�Ú�> ->. wÚ@��ß�ËZÜ�Þ�â�á|Ù�Ú�
 ß�v5Ú�ßæèSÜ5Þ
ÿwÚ@�MÚ@Ü5Ü|ßævWË�é
ØÃÙwÚ�ç�ÛwÈ�v|ßæ wÚM ?$@(+*u�|�� �Ú@á|Ú@�@á5Þ�vÃß�ÿw Tá|ÙwÚ�Ù�ÝSÈ�ÙwÚ@v3è�ç ¡ Ý�ÿwÞ�ÜWÝ�á�Ë�Ý�ÿw�MvWÚ�ß�ÜWÚ0á|Ù�Ú�ÚjàYÛ¶ÚM�@á5ÚM ÇÚ@å�ÚMÿ½á
ËZÝSÚ@èS ¨â�Þ�v,� -�TÚ@å�ÚMÿ½á|Ü ý ÜWÝSÿwÈ�èSÚjðÅá~ß�È�È�ÚM ¨è�ÚMÛ�á5Þ�ÿBA �WÚ@á|Ü ¼ â�v5Þ ¡ Ü5Þ ¡ ÚöÊ:ïìÚjå�ÚMÿ½á5ÜûÝ�ÿDC����t��á5Þ
ß�ù¶Þ�ç�á0Ê:ï�ï�ï6Ú@å�ÚMÿ½á|Ü�â�Þ�v�î�â�ùFEHG	Ý�ÿIC��0�t�|�! �éFØÃÙwÚ@v5Újâ�Þ�v5Ú�á5ÙwÚ ¡ ß�Ü5Ü�Þ�âPá5ÙwÚ0á5Þ�ÛI&äç&ß�vW}T�Mß�ÿuù¶Ú
¡ Ú�ß�ÜWçwv5Ú@ �ôQÝ£á|Ù�ß�Û�v5ÚM�@ÝSÜWÝSÞ�ÿÇÞ�âKJL/�M�ÚjÂ+Næ� � Ý�ÿwÜWá5Ú�ß� �Þ�âKJ º�O�º M*Ú@Â%Næ� � ÝSÿPC)QSR��~é
ØÃÙwÚ"T -T¤Ûwv5ÞZ wçw�já|Ý�Þ�ÿ��@v5Þ�ÜWÜbÜWÚM�@á5ÝSÞ�ÿ6ôQÝSè�è�ùêÚ	 wÚjá|ÚMv ¡ Ý�ÿwÚM 6ôQÝ�á5Ù.ß�ÿ�ß��M�@çwv|ßæÿw�@Ë�Þ�âHUWVYX[ZX]\^VYX[ZX � 3�_
ý]` ï�_IÝSÿPC)Q�Rt� ¼ é
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SVX: 2 SAS layers,

          1 single−sided   −layer
          3 90  z−layers,

x [m]1.00.50.0
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|η|=2.0

|η|=1.0

Central Drift Camber (COT)

o

ISL: 2 SAS layers
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ê¯ëíì!|�òoï*î<ï*õ�ò � ú�òoû�ï�ëíìÅë�îoþ-È�îoóíóíì
|sóíü3ìjï*òW�wõÿú*î<þÿõ ��� � ì � ï�î�|�ì � ì
|]øwú�� îoþ�þ î � ó�ú]òhî�|]ìÅï�ëíìU�fò�| .|�ì
��ï�õÿò � ú�ò � ï*ëíì � þÿòXýíîoþ"��ò?ò�|�óíõ � î<ï*ì�ú��K��ü�|�õ ��� ï�ëíì1ù�î<ï]ï*ì
| � |�ì
�fò ��� õ�ï�õÿò � ú�ï�î � ì$ï*ëíìQ�fò�|l|�ì��Eï*õ�ò �û ò�|cï*ë3ì}|]òoï�î ï*õÿò � ú"î�|�ì � ò<ï�ï*î�Åoì � õ � ï�òrî����fòoü � ï)	�ýíü3ï�ï*ëíìEø î�|�ìAõ � �fò�|]ù�ò�|�î<ï*ì�ó û ò�|�ï*ëíì ��� îoþ
� ï��³ê¯ëíì�îoóíóíõ÷ï*õÿò � îoþ ��� ì'�fò�|�|�ì
��ï�õÿò � ú1û ò�|$ð1î û ì�|~îoþ�õ ��� �wì � ï1î�|�ìcî<þÿú�òAî<ùíùíþÿõ�ìfó î<ûlï�ì�|$ï�|*î��5Å	õ ���ò � þ÷ø��ê¯ëíìAú�ë3õ�ûlï*ú�òoû�ï*ëíìZë�î<þ-È îoó3óíì�|cóíü3ìhï*ò��wõÿú*î<þÿõ ��� � ì � ï�î�|�ìAîoóíó3ìfó0ï*òLï*ë3ì4�fì � ï�ì�|"ù�òoú�õ�ï�õÿò � òoûï*ë3ì�ëíîoþ-È î<óíóíì�|~î � ó7î�|�ìcï*ëíì
|�ìEû ò�|�ì�îoþ-|�ìÎî<ó3ø¥��ò�|�|]ì���ï�ìfó7î<ï~ëíõ�ï1þÿì � ìfþOý ì�û ò�|]ì�ï*ëíìcï�|�î��5Å	õ ��� �
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Ï1Ð]ÑnÐ
� �4Ø-Û�� Ô³Û����)ÖsÙ�ß�Ø]Ù�Û

~ � �9±vuYwyx�ÃZû |]ò�� ò � ì~ð$î<û ì
|�ï*òcï*ëíì � ì���ï)	Sï*ëíìY�"±'�¼ú�ï�|�õ�ùíú�î�|]ì � òoï�ý�ò � óíìfóAù�î�|*îoþ�þÿìfþ�ï*òcï*ë3ì�"±��7ú]ï�|�õ�ùíú1ýíü3ï$ï*òhï*ë3ì ® ú�ï�|�õ�ùíú��³ê¯ë3ì'|�ìfú]üíþ�ï1õÿú1îHú]ï*ì�ùSð~õÿú�ì"ú]ë�îoù ì�û ò�|sï�ëíì+�"±��7ú]ï�|�õ�ùíú�
 ��� �-P "��¬���� Ô þ�ï�ëíòXü � ëwï�ëíì!�fîoþ���üíþ î ï*õÿò � ò<û�ï*ë3ìjõ � ï�ì�|]ú�ì��Eï*õ�ò � òoûK�"±��¼î � ó ® ú]ï�|�õ�ùíúsý ì���ò��wìfúsî�þ�õ�ï�ï�þÿìýíõ÷ï�� ò�|]ì]�fò�� ùíþ�õ��fî<ï*ì�óZý	øôï*ëíõ�únú�ï�|]õÿùAú�ë�î<ù�ì�	�õ÷ï³óíò�ìfú � òoï�õ � ï�|�ò�óíü���ìÅîoóíóíõ÷ï*õÿò � îoþ?î��hýíõ � üíõ�ï�õÿì�ú����ü�|]õ ��� ï*ëíìÍ�fò � ú]ï�|]ü���ï�õÿò � òoû�ï�ëíì2²��Êëíõ�ï�úwï�ëíìrî��hýíõ � üíõ�ï�õÿì�úAî�|�ìrîoþ�|]ìÎîoó?ø)ú�òXþ � ìfóB�¨ê¯ë3ì3�
|�ì�ú�òXþ�ü3ï*õ�ò � ò<ûíï*ëíì]²�� ëíõ÷ï*ú�õ�ú�î<ý�òXü?ï]#]�}�Í	 ï*ë	üíú�õ � î � î�|�ìfî�òoû��p#]�}� î�|�òXü � óôï*ë3ì1ý�ò � óíõ ���
� îoù ï*ë3ìôî��ôýíõ � ü3õ�ï*õ�ìfú~î�|]ì"ù�òoï�ì � ï*õÿîoþÿþ÷ø�ú]òXþ � ìfórð¤|]ò ��� ���$ò�� ùíî�|�ì�órï*òAï*ë3ì�ð~ëíòoþÿì"ú�õ-«fì�òoû�ï*ë3ìë�îoþ$È îoóíó3ì�|1ï*ë3õÿú¯ü � ��ì�|�ï�îoõ � ïñø,��ò�|�|]ìfú]ù�ò � óíúÅï�òAþÿìfú]ú¯ï*ë�î � ���&\�� òoû�ð¤|�ò ��� îoú]ú�ò/�fõÿî<ï*õ�ò � �
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ê¯ëíì}� òoú]ïcï*õ-� ì4��ò � ú]ü�� õ ��� ù�î�|�ïHò<û$ï�|�î��5Å	õ ��� î � ó � ï]ï*õ ��� õ�ú�ï*ò>þÿò�ò�Å>üíù ð~ëíõ-��ë þÿîÎøXì�|"ï*ë3ì
ï�|�î��5Å0ëíì�þÿõ$�¼õÿúcõ � ï�ì�|]ú�ì��Eï*õ ��� ð~õ÷ï*ë � ì��?ï�	�î � ó ï�ëíì � ï*ò��fò��wùíü3ï�ìhï*ëíõ�ú"õ � ï*ì
|�ú�ì
��ï�õÿò � � Ô þÿþ�ï*ë3ìî��Eï*õ � ì,��î<ï�ì�|]õ îoþ1õ � ï*ëíì ú�õ�þÿõ-�fò � 	 � î�� ì�þ�øPï�ëíì>ú�üíýíþÿîÎøXì�|]ú3
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óíì ��� õ�ï�ì¯ð1îÎøAýSøZï*ëíì�õ�|�|*î<óíõÿõð�MÎ � ì
|]øAþÿîUøoì�|y�fò � ú�õÿú�ï*ú�òoû�ïñð$ò�ò�|³û òXü�|�ú�ü3ýíþ îÎøXì
|�úy�fò�|l|�ì�ú�ù ò � óíõ ���ï*ò>ï*ëíì ò?ó3ó î � ó ì � ì � ® ð$ì�ó � ìfú
�3³�òrï*ë3ì�ú�ò�|]ï*õ ��� õ � ® òoû¯ì � ì
|]ø ú�üíýíþÿîÎøXì�|]úôõ�úHóíì ��� õ÷ï*ì�î<úðsìfþÿþð	?ï�ëíì�|]ìHî�|�ì � òAò � ì
|�þÿîoùíú¯õ � ® ò<û�ï�ëíì�ðsìfó � ì�újò<û�îZú]üíýíþ îÎøoì�|���ê¯ëíìcþÿîoú]ï1ú�ò�|�ï*õ ��� ��|�õ÷ï*ì
|�õÿò �õÿú¤�Zð~ëíõ-��ërõ�újî<þÿú�òZü � õ�Z	üíì��V¹nøLò�| � î � õ�«fî<ï*õ�ò � òoû_ï*ëíì�î��Eï*õ � ì'� î<ï*ì
|�õ î<þ�õ � îhï�|]ìfì�	íð~ëíõ���ë � |�ú�ïý�|�î � ��ëíì�úôüíù õ � |�	Oï*ëíì � õ � ® î � ó ï�ëíì � õ � ��	_ï�ëíìAþÿò�ò�Å7ü3ùPòoûsï*ëíì � ì��?ïHõ � ï�ì�|�ú]ì��Eï*õÿò � òoû1î
ï�|�î��5Å�ëíì�þÿõ �Lõÿú¸�wòXú�ï~ì
Ê}�fõ�ì � ï*þ÷øLú]ï�|�ü��Eï*ü�|]ìfó=�Ô ó3óíõ�ï�õÿò � î<þ~ï�ò ï*ëíì î���ï*õ � ì¼ú]õÿþ�õ��fò � õ � ï*ëíì0óíìEï*ì
��ï*ò�|�	~ï*ëíì
|�ì0õÿú�î þÿòoï�òoû�ù�îoú]ú�õ � ì[��î ï*ì�|]õ îoþð�
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ê¯ëíì � |�ú]ïcîoùíù�|]òSî���ë0òoû�ï�ëíìhêD|*î��5Å	õ ����6 îoþ�ù�î��5Å î � ìôï�ò�ï�î�Åoìôï�ëíìhù�îoú]ú�õ � ì�� î<ï*ì
|�õÿîoþOîoþÿú]ò�õ � ï�òî��
�fòXü � ï1ð$îoúnï*òZîoó3óLîoóíóíõ÷ï*õ�ò � îoþ�� î<ï*ì
|�õÿîoþ�þ îÎøXì
|�ú$ï�òHï�ëíì�þÿîUøoì�|V� ò�óíìfþ óíì�ú���|]õÿý ìfóLî<ý�ò � ì4
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|�õ ��� ú]ì � ì
|*îoþV���áõ � |�îoóíõ�üíú"õ � ï*ëíìAû ò�|]ð$î�|]ó |�ì � õÿò � ú�� t � þ�ø� î<ï*ì
|�õ î<þ�ð~õ÷ï*ë0ð~ëíõ���ë ï*ë3ìZõ � ï*ì
|�ú�ì
��ï�õÿò � ú"òoûnï*ë3ìZëíìfþ�õ$�2�Îî � ý�ì4�fîoþ���üíþ î ï*ìfó î � îoþ�ø	ï�õ��Îî<þÿþ�ø��fî �ý ìhõ � ��ò�|�ù ò�|�î<ï*ì�ó=��ê¯ëíì�ú�ìAî�|]ìhì�� � �'��ø�þ�õ � óíì
|�úcî � ó0ùíþ î � ìfújù�î�|*î<þÿþÿì�þ ï*ò�ï*ë3ì�«Zî(�?õÿú
� Ô � òoï*ëíì
|óíõ�ú*îoó � î � ï*î � ì>òoû�ï�ëíõÿúwîoùíù�|�òSî���ë�õÿú
	$ï*ë�î ï�î þÿòoïAò<ûcîoóíó3õ�ï*õ�ò � îoþ$þ îÎøXì
|�ú�ëíî � ìrï�ò ý ì7î<óíóíìfóB	
ð~ëíõ-��ërú]þÿòUð~ú~óíòUð � ï*ë3ì � ï�ï*õ ��� î � ó ï*ë3ì"ï�|*î��5Å	õ ��� �ê¯ëíìW� òoú]ïÅî��
�fü�|�î<ï*ì"ï�|]ìÎî<ï�� ì � ïÅòoû_ï*ëíì�� î<ï*ì
|�õÿîoþ�ðsòXüíþ�órý ì�ï�òAüíú�ì"ï*ëíìW� î<ï*ì
|�õ î<þ�õ � ï�ì � |�î<ï*ò�|ý�îoú]ìfó ò � ï*ëíìAì � ï�õ�|]ì7�WÎ Ô98 ê � ìfò��wì�ï�|]ø�	ãð~ë3õ���ë õÿú"îoþ�ú�òLüíú]ìfó õ � ú�õ-�hüíþÿî<ï*õ�ò � �W¹$ü3ï"ï*ë3õÿú�õ�ú: üíú�ïÅï�ò?òAú]þÿòUðÚû ò�|1ï�|*î��5Å�õ ��� 	 î � órî<ú~ðsìfþ�þãû ò�|¸|�ì � ï�ï�õ ��� �
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−100 cm

+100 cm

40.6 cm

float X0;

float

dEdxConst;

dEdxI0;

float

z

float X0;
float dEdxConst;
float dEdxI0;
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|]ï�õÿìfú_üíú�õ ��� ��Î Ô98 ê'��Î�î���ë4��î<ùôýíõ � ëíòXþ�óíú_ï�ëíì$õ � óíì��Hòoû îjóíìfúl��|�õ�ù3ï*õ�ò � òoû3ï*ëíì¯î � ì�|*î � ì� î<ï*ì
|�õ î<þ3ù�|]òXù�ì
|]ï�õÿìfúnî<ï�ï�ëíì~ù�òXú]õ�ï�õÿò � òoû ï*ë3ìjýíõ � �v��ü3ì~ï�ò�ï�ëíì~ëíõ � ëwú�ø/�0�wì�ï�|]øZòoû�ï*ëíì~ú]õÿþÿõ-�fò �óíìEï*ì��Eï*ò�|~ú]ì � ì
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|]ï*õ�ìfúsú�ü���ëîoú�ï*ëíì�ó�ÎVÄ ó"�Ü��ò � ú�ï�î � ï)	³ï�ëíìS�wõ � õ-��î<þ�õÿò � õ�«Îî ï*õÿò � ì � ì�| � ø î � óPï*ë3ì¥|*îoó3õ î<ï�õÿò � þÿì ��� ï*ëPù�ì
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|�õÿîoþãõ � ï�ì � |�î<ï*ò�|~û ò�|Åî ë	ü � ìhî��wòXü � ïÅòoûï�|�î��5Å	úôî � ó î � ì
|*î � õ ��� ï*ë3ìfõ�|���ò�|�|]ìfú�ù ò � ó3õ ��� Z	ü�î � ï*õ÷ï*õÿì�ú"õ � ìÎî���ëPýíõ � �Aê¯ëíìEø î�|�ìAú]ï�ò�|�ì�óPõ �ï*ë3ì�³?õÿþ�õG£7î<ù ð~ëíõ-��ëLë�îoú$ï�òZý�ì�ù�|�ò�óíü��fì�ó ò � �fìjû ò�|$ì � ì�|�ø�û |�ò�«fì � ú]òoûlïñð$î�|�ì'|]ìfþÿìfîoú�ì�î � ó�ï*ë3ì ��Îî � ý�ìS|�ìÎî<ó õ � û ò�|Hì � ì�|�ø : òXýPüíú�õ ��� ï*ë3ì � ï]ï*ì�|ôò�|Hï�ëíì ï�|*î��5Å	õ ��� 
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	íï*ëíì
|�ì�î�|]ìcîZþÿòoï¯ò<û_õ�óíì � ï�õ��Îî<þ�ýíõ � ú��³ê¯ëíì
|�ìEû ò�|�ìcï*ë3ìcú�õ�«�ìcòoûï*ë3ìW� îoù,�Îî � ý ì'|�ì�óíü��fì�ó7ï*ò,#J\R£2¹!�ê¯ëíìÅýíõ ��� õ ��� õ � ® î � ó¥�"õÿú�ì�Z	üíõ�óíõÿú�ï�î � ï)		õ � |�õ�ï�õ�ú�îoó�îoù?ï*ìfówï*ò"ï*ëíìÅî��Eï*õ � ìÅþ îÎøXì
|�ú��³ê¯ë3ì�|�ìjî�|]ìýíõ � úsõ � Þ û ò�|nìfî���ë¥�fî � ò � õ-�Îîoþ�þÿîÎøXì�|
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B = (0,0,−B)

z

D

y

ρ

ρ  

Charge:

Helix radius:
= Q/2C

Distance from
origin :

(X0,Y0)

Q = sign(C)

0

x

ρ

Origin of circle:

0φ
Y0 = r sin(

r=QD + 

X0 = r cos(φ  +   π/2)Q
φ  +   π/2)0 Q

O�õ � ü�|]ìW "�-#�#�P��NI ® ù ì�|�õ � ìfìcùíî�|*î��wì�ï�ì�|]úÅò<û_ï�|*î��5Å�ð~õ÷ï*ë � ì � î<ï*õ � ì���ë�î�| � ì��

x

y

z

1

2

3

4

B

D

1. positively charged, D positive
2. negatively charged,D positive
3. positively charged, D negative
4. negatively charged,D negative
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µ^¶�Õ�¶
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æc �ð�N� ì � ® ���N� ¯�à �ð�N� ¯ d��ð�N� ¯gá �ð�N� ¯�â �ð�N��� �ã�£���J�
�F�¡��Í��
® ���N� Þä�Ø�_�¤~���~��_�å~��}æJI ® ���UÞN�
à ���N� Þ «N�Ø�_��~���~��_�W���!ÞN�
d¡���N� Þä�Ø�_�/�JÍ��J�¡�J�/�����!ÞN�
á �ð�N� Þç���¡�_�/�H¥¡~�è���Í¤���¡���PÎØ���
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y
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β

φ (x0,y0)

1/κ

ϕ
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�����N�¡Í¤�_�_Í��J¨¦¨7~/���Å�ô���¡�_���J�J���9�¤�¡�¡�Ø�_Í¤�N¥¡~�è°��Í������N�¡�JÍ��J¥�~/�_¨7���N���¡���_�¡�����¡�¡�/~���¥îÎ�Ý&Í¤���������
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KalConverter

KalSiliconStandaloneTracker

KalOITracker

KalZ3DVertexFinder

algorithm classes

 

KalFitMaterial

KalTrack

KalFitLayer

KalFitMeasurement KalFitFastMeasurement

KalFitdEdxMaterial

KalFit

KalVertex

KalVertexSet

KalTrackSet

KalSiHitSet

KalSi3DHitSet

cl
as

se
s

ex
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 o
ffl
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e

KalSi3DHit

KalSiHit

KalSmartTrack

KalFitCurrent

data container classes

object classes

KalKalmanFitterKalDetector

function/information server class

is member of

inherites from

is used by

KalOI3LoopTracker

Ì�~/�J�¡Í����£���
6¡ÞYdL�/�J���F�b��Í���������Í��N�J�����¡�N�vÍ��J�_^�~/�¡�Se����­���J�_^ �J�_���
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õ"¼�ö  %$ t 8 $|  n	�Þõp¼�öpÜ)ÂUÀgÎê¾+À ÍMÇ ¼�ÈMÎgÄUã�Ì ÂËÍg¾ÁÎg¾ÁÃ�íÇ ÍgÂËÊ�¼ Û ãyà� '&�  à�Ü�ÑÒJ»g¼p½�ÂH�]Ä�Ìh¾ÁÀgÙ�Ì ¼�Îg¾+¼�ÀmÃ�ÇhÅÉÄ�ÌìÃ »g¼�ægÃ]Ã�¼�ÌjÂËÌ]¼�Ã�»g¼"»M¾ÁÃJÍ{Ä�Ç ¾�Ã�¾ÁÄ�ÀgÇJÂËÀMÎÞÃ »g¼�¾ÁÌh¼�Ì]Ì Ä�Ì]Ç�Ñ'è�ÀgØÁí�¾ÁÅiÃ�»M¼»g¾�Ãë¼�Ì Ì ÄËÌ ÇëÊ�Ä�Ì Ì]¼�Ç]Í|Ä�ÀMÎèÍgÌ ¼�Ê�¾+Ç]¼�Ø�í�Ã ÄuÃ »g¼Ó»g¾�ÃëÌ]¼�Ç ÄËØ+ÈMÃ ¾+Ä�ÀóÂËÀmíé¼�ÖUÂËØ+È�ÂaÃ�¾+ÄËÀóÄËÅìÃ�»g¼�æMÃ Ã�¼�ÌëÊ�ÂËÀÔ{¼ëÍ{¼�Ì]ÅÉÄËÌ ½¿¼�ÎQÑ�ÒJ»g¼�Ì]¼�ÅÉÄ�Ì]¼¨ÂËÀgÎ ¾ÁÀ Ä�Ì]Îg¼�ÌjÃ�ÄÓÄ�Ô`Ã�ÂË¾ÁÀ Â�Ì]¼�ÂËØÁ¾+Ç]Ã ¾+Êp¼�ÇbÃ�¾Á½�ÂUÃ ¼9ÄUÅAÃ�»g¼9Ì ¼�Ç]Ä�Ø+È`Ã�¾+ÄËÀ¼�ä`Í{¼�Ê�Ã�¼�Î3ÄËÀ7Î�ÂUÃ�ÂMâXÃ »g¼Õ»M¾ÁÃ¿Ç ½¿¼�ÂËÌ]¾+ÀgÙ�¼�ä`ÍgØ+ÂË¾+ÀM¼�Î±¾+À±Ç ¼�Ê�Ã�¾ÁÄ�À3à`ÑBn�»gÂËÇ�Ô{¼�¼�À2ÈgÇ]¼�Î7ÅÉÄ�Ì¥Ã�»M¼Ç ¾Á½ÏÈgØ+ÂUÃ�¾ÁÄ�ÀÓÄËÅÆÃ�»g¼�ÏuÄËÀ­Ã ¼ ø ÂËÌ ØÁÄ Û Ï ø Üìæ�Ø+¼�Ç�ÑÒJ»g¼�Ì ¼ ÂËÌ]¼uÃ�×XÄ±½�ÂH�]Ä�Ì¿Ê�Ì]Ä�Ç Ç
Ê�»M¼�ÊN�­ÇÞÄËÅ"Ã�»g¼uægÃ Ã ¼�Ì�Ñ ÒJ»M¼ ÍgÈgØÁØ+Ç Û Îg¾��|¼�Ì]¼�ÀgÊ�¼ Ô{¼�Ã�×X¼�¼�À Ã�»M¼Ì ¼�Ê�Ä�ÀMÇ]Ã�Ì]ÈgÊ�Ã ¼�ÎîÍgÂËÌ�ÂË½¿¼�Ã ¼�Ì]Ç9ÂUÀgÎ�Ã »g¼)(+*-, 	/. ,10ÓÍ�ÂËÌ ÂË½¿¼�Ã�¼�Ì ÇpÎg¾�Ö`¾ÁÎg¼�Î�ÔmíêÃ�»g¼¨ægÃ9¼�Ì]Ì Ä�Ì]Ç�Ü"ÂËÌ]¼¼�ä`Í{¼�Ê�Ã�¼�Î Ã�Ä�Ô|¼¥õpÂËÈgÇ]Ç ¾+ÂËÀ Îg¾ÁÇ]Ã�Ì]¾+ÔgÈ`Ã�¼�Î ×£¾�Ã�»êÂ32èÄËÅ Ä�Àg¼UÑBè)Ã »g¼�Ìb×£¾+Ç ¼ë¼�¾ÁÃ »g¼�Ì�Ã�»g¼Ï¾ÁÀgÍgÈMÃ)¼�ÌyãÌ ÄËÌ ÇëÄUÅhÃ�»g¼�½�¼�ÂËÇ ÈMÌ ¼�½¿¼�ÀmÃ ÇÏÂËÌ]¼�ÀgÄËÃ9Îg¼�Ç Ê�Ì]¾+Ô{¼�ÎèÊ�Ä�Ì Ì]¼�Ê�Ã ØÁíËâwÄ�ÌqÃ�»g¼¿ægÃ Ã ¼�Ìë»gÂËÇÏÂ�ÔgÈgÙ ¾ÁÀóÃ�»M¼Ê�ÂUØ+Ê�ÈMØçÂUÃ ¾+Ä�À�Ä�ÌjÍgÌ Ä�ÍgÂËÙmÂUÃ ¾+Ä�ÀuÄËÅA¾ÁÃ Ç)Ê�ÄHÖUÂËÌ]¾çÂËÀMÊ�¼ë½�ÂUÃ Ì ¾+Ê�¼�Ç�Ñ���ÎgÎg¾ÁÃ ¾+Ä�ÀgÂËØ+Ø�í�âMÃ »g¼ÏÍgÈgØÁØ+Çj»�Â�Ö�¼ëÃ ÄÔ{¼�Ê�¼�ÀmÃ�¼�Ì ¼�ÎÞÂaÃ�ï�¼�Ì Äë¾+À¿Ä�Ì Îg¼�ÌsÃ Äë¼�äMÊ�Ø+ÈgÎM¼�ÂËÀmí¿Ôg¾çÂUÇ�Ñ!çAÇ Í{¼�Ê�¾çÂËØÁØÁíÏÃ »g¼j½�¼�ÂËÀ�ÄËÅ/Ã�»g¼jÊ�ÈgÌbÖUÂUÃ�ÈgÌ]¼ÍgÈgØÁØ�¾+ÇìÄUÅ^¾+ÀmÃ�¼�Ì ¼�Ç]Ã�â`Ô|¼�Ê�ÂËÈMÇ ¼�¾�ÃìÎg¼�Í|¼�ÀgÎgÇhÄËÀ�Ã�»g¼�¾+ÀgÊ�Ä�Ì Í{Ä�Ì ÂUÃ�¼�ÎÓÂË½¿Ä�ÈgÀmÃXÄËÅi½�ÂaÃ�¼�Ì]¾çÂËØ�ÂUÀgÎ�Ã�»M¼Ê�ÄËÌ Ì ¼�Ç Í{Ä�ÀgÎg¾ÁÀgÙ¥Î<çsrUÎ`ä�Ê�Ä�Ì Ì]¼�Ê�Ã ¾+Ä�ÀMÇ�Ñ
��ÅAÃ�»MÄ�Ç ¼¨Ê�Ì Ä�Ç]Ç�Ê�»g¼�ÊN�­ÇqÂËÌ]¼ÏÊ�Ä�ÀMÇ ¾+ÇbÃ�¼�À­Ã)Ã�»g¼ÏÚ­È�ÂUØ+¾ÁÃ�í�ÄËÅAÃ »g¼ëægÃ]Ã�¼�Ì�¾+Ç�½�¼�ÂËÇ ÈgÌ]¼�ÎêÔmí�Ã�»g¼ÏÍgÂËÌ�Âaã½¿¼�Ã�¼�ÌiÌ ¼�Ç]Ä�Ø+È`Ã�¾+ÄËÀ Û Ç ¾)ï�¼ ÄËÅgÃ�»M¼XÌ]¼�Ç ¾ÁÎgÈ�ÂËØÁÇ�âaÎg¾��|¼�Ì]¼�ÀgÊ�¼XÔ{¼�Ã�×X¼�¼�ÀëÃ�»M¼XÌ]¼�Ê�ÄËÀgÇ]Ã Ì ÈgÊ�Ã�¼�Î¨ÍgÂËÌ�ÂË½¿¼�Ã ¼�Ì]ÇÂËÀgÎÞÃ�»M¼!(4*-, 	/. ,10ËÜ�Ñ
57698:6�;=<?>�<@835!ACBDBE5FBDG�>:HÒJ»g¼ Ç ¾�ï�¼ ÄËÅqÃ�»g¼ ÍgÈMØ+Ø+Ç�ÄËÅ9Ã »g¼��pÂËØ+½�ÂËÀ7ægÃ]Ã�¼�Ì�¾ÁÀ Îg¼�Í{¼�ÀgÎM¼�ÀgÊ�¼óÄËÅqÃ�»M¼ Ã Ì�ÂËÊN�­ÇÞÃ�Ì ÂËÀgÇ]ÖË¼�Ì]Ç ¼½¿Ä�½�¼�ÀmÃ�Èg½ ÅÉÄ�ÌìÃ »g¼7� ß Ç ÂË½¿ÍgØ+¼)ÂËÀgÎÓÅÉÄ�ÌXÇ ¾+ØÁ¾+Ê�Ä�À�Ä�ÀMØÁí¥Ã�Ì ÂËÊN�­Ç£ÂËÌ ¼�Ç]»gÄK×£ÀÞ¾+À�æ�ÙMÑ7ÄMÑ�ÂKà`ÑAÒJ»g¼�íØ+Ä$Ä,�¥Ã�»g¼pÇ ÂË½�¼"ÅÉÄ�ÌhÃ Ì�ÂËÊN�­Ç£×£¾ÁÃ »uÂUÎgÎg¾ÁÃ ¾+Ä�ÀgÂËØJILK M ¾ÁÀMÅÉÄ�Ì]½�ÂUÃ ¾+Ä�ÀÓÂËÀgÎ
ÅÉÄ�ÌhÃ�»M¼F� " Ç ÂË½�ÍMØ+¼ËÑÒJ»g¼�Í�ÂËÌ�ÂU½�¼�Ã�¼�Ì]Ç9¾ÁÀóÃ »g¼3�N�	Ô�ÍgØçÂËÀM¼�ÂËÌ]¼�ÀMÄ�Ì ½�ÂËØ+¾�ï�¼�Î�ÄKÖË¼�ÌëÃ »g¼¿×£»MÄ�Ø+¼¿Ì�ÂËÀMÙ�¼�ÄUÅhÃ�Ì ÂËÀgÇ]ÖË¼�Ì]Ç ¼½¿Ä�½�¼�ÀmÃ�Èg½-ÂËÇJÃ�»g¼�í
Ç »gÄËÈgØ+Î�Ô|¼UÑÒJ»g¼��POXÂËÀgÎ�Q ÍgÈgØÁØ+ÇAÂUÌ ¼£Ç ØÁ¾+Ù�»mÃ�Ø�ípÃ�Ä$ÄqØ+ÂËÌ ÙË¼Ëâ�ÔgÈ`ÃsÃ »g¼JÍgÈgØÁØ+Ç ÂËÌ]¼h��ÂUÃ ÄKÖ�¼�ÌAÃ�»g¼J×£»gÄ�ØÁ¼JÌ�ÂËÀMÙ�¼JÄËÅÃ�Ì ÂËÀgÇbÖ�¼�Ì]Ç ¼s½�ÄË½�¼�À­Ã Èg½�â�Ã�»g¼�Ì ¼�ÅÉÄËÌ ¼eÃ�»M¾+Ç^¼R�|¼�Ê�ÃÆ¾+ÇQ½¿Ä�Ç]ÃiÍMÌ Ä�Ô�ÂUÔgØÁí�ÀgÄËÃiÎgÄË½�¾ÁÀ�ÂUÃ�¼�Î"Ômí�½ÏÈgØ�Ã�¾ÁÍgØ+¼Ç Ê�ÂUÃ Ã ¼�Ì]¾+ÀgÙgÑAÒJ»M¼"ÍgÈgØ+ØÁÇì¾ÁÀ�Ã�»g¼S�N���ÞÍgØçÂËÀM¼"ÂËÌ ¼)½�Ä�Ì]¼)Ç]¼�ÀgÇ]¾ÁÃ�¾�Ö�¼�Ã ÄÏ×£Ì Ä�ÀgÙ¨»M¾ÁÃh¼�Ì Ì]Ä�Ì ÇìÃ »�ÂËÀ
Ã�»M¼Ä�Àg¼¨¾ÁÀ�ÔMâiÔ|¼�Ê�ÂËÈMÇ ¼¨Ã�»g¼¨À­Èg½ëÔ|¼�Ì"ÄËÅE������»g¾ÁÃ Ç"ÂËÀgÎêÃ�»M¼�Ì ¼�ÅÉÄ�Ì ¼¨Ã »g¼T���Ë�óÌ ¼�Ç Ä�ØÁÈMÃ�¾ÁÄ�À ¾+Ç)»g¾+Ù�»M¼�Ì�Ñ�)Ø�Ã�»gÄËÈgÙ�» Ã�»g¼¿»g¾ÁÃqÇ]½�¼�ÂËÌ ¾ÁÀgÙÞ»�ÂËÇëÔ{¼�¼�ÀéÈgÇ]¼�ÎéÃ »g¼¿»g¾ÁÃq¼�Ì]Ì Ä�Ì]ÇëÂUÌ ¼¿Ç]Ã�¾ÁØ+ØeÀMÄËÃë¾ÁÀgÎg¼�Í|¼�ÀgÎg¼�ÀmÃ9ÄËÅÃ�»M¼9ÍgÇ]¼�ÈgÎMÄUã�Ì ÂËÍg¾+ÎM¾ÁÃ�íÓÄUÅwÃ�»M¼qÃ Ì�ÂËÊN�ÞÂËÀMÎuÄËÅÝÃ�»g¼"×ìÂUÅÉ¼�Ì]Ç�Ã »g¼�í�ÂËÌ]¼pÄ�ÀQÑsÒJ»g¼9»M¾ÁÃjÇ ½¿¼�ÂËÌ]¾+ÀgÙ¥»�ÂUÇ�]ÈgÇbÃ"¾+ÀmÃ�Ì]Ä`ÎMÈgÊ�¼�ÎóÂÓÌ]Ä�ÈgÙ�»êÀMÄ�Ì ½�ÂËØ+¾�ï�ÂUÃ ¾+Ä�À�ÂUÃ�ØçÂ�í�¼�Ì�Ø+¼�Ö�¼�ØwÎg¼�Í{¼�ÀgÎM¾+ÀgÙ
Ä�À Ã »g¼¨Ê�ØÁÈgÇ]Ã ¼�Ì�Ç]¾)ï�¼ÏÄËÅÃ�»M¼q»M¾ÁÃ�Ç�Ñ
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�Ý¾+Ù�ÈgÌ]¼VUMÑXWHàZYE
`¾�ï�¼"ÄËÅÆÃ�»g¼pÍgÈMØ+Ø+ÇJÄUÅwÇ]¾+Ø+¾ÁÊ�Ä�À
ÄËÀgØÁí�Ã�Ì�ÂUÊ�[$ÇJægÃ]Ã�¼�Îu×£¾ÁÃ »
Ã�»g¼q�pÂËØ+½�ÂËÀ�æMÃ Ã�¼�Ì�Ñ
ÒJ»g¼Ó¼\�/¼�Ê�Ã¥ÄËÅ£½�ÂUÃ ¼�Ì ¾+ÂËØA¼R�|¼�Ê�Ã�Ç¨Ä�À]�����«Í�ÂËÌ ÂË½�¼�Ã�¼�Ì ÇëÊ�ÂËÀèÔ{¼�Ç ¼�¼�À«¾+ÀóÃ�»g¼�Îg¼�Ê�Ì ¼�ÂUÇ ¼ÞÄËÅJÃ�»M¼Ç ¾�ï�¼qÄËÅeÃ »g¼ëÊ�ÈgÌ]ÖUÂUÃ ÈgÌ ¼9ÍgÈgØ+ØÁÇJÅÉÄ�Ì�ØÁÄK×ùÃ�Ì ÂËÀgÇ]ÖË¼�Ì]Ç ¼Ï½¿Ä�½¿¼�ÀmÃ�Èg½�ÑL^uÈMØÁÃ�¾ÁÍgØ+¼pÇ]Ê�ÂUÃ]Ã�¼�Ì]¾+ÀgÙ¿ÅÉÄ�Ì£Ø+ÄK×½¿Ä�½�¼�ÀmÃ�Èg½ Í�ÂËÌ]Ã ¾+Ê�Ø+¼�Ç�Ê�ÂËÀ Ô{¼óÂUÍgÍgÌ Ä�ä`¾+½�ÂUÃ ¾ÁÖ�¼�ØÁí±Îg¼�Ç Ê�Ì]¾+Ô{¼�Î5Ômí Â±õqÂËÈMÇ Ç ¾+ÂËÀ Îg¾+ÇbÃ�Ì]¾+ÔgÈMÃ ¾+Ä�ÀÄ�ÀgØ�í�Ñ}ÒJ»g¾+Ç¥Îg¼�Ç Ê�Ì]¾+ÍMÃ ¾+Ä�À±¾+Ç¨ÖUÂËØÁ¾+ÎèÅÉÄ�Ì¿ÂËÔ{Ä�ÈMÃ3_,ò=` ÄËÅ)Ã »g¼uÊ�ÂËÇ ¼�Ç�âJÔgÈ`Ã¿ÅÉÄËÌ¥Ã »g¼�Ì ¼�½�ÂË¾ÁÀg¾+ÀgÙàa` ÄËÅ^Ã »g¼�Ã�Ì ÂËÊ�[­ÇJ»�ÂËÌ]Î
Ç Ê�ÂaÃ Ã�¼�Ì Ç£ÂËÌ]¼�¼�ä`Í{¼�Ê�Ã�¼�Î/âg×£»g¾+Ê�»�ÂËÌ]¼�ÀgÄËÃJ¾ÁÀgÊ�ÄËÌ Í{Ä�Ì�ÂUÃ ¼�ÎÓ¾ÁÀ�Ã�»M¼�ægÃ Ã ¼�Ì�ÑÒJ»g¼¥Ê�ÈMÌ]ÖUÂUÃ�ÈMÌ ¼¨ÍgÈgØÁØ+Ç"ÂUÌ ¼Ï½¿Ä�Ì ¼ëÇ ¼�ÀMÇ ¾ÁÃ ¾ÁÖË¼¥Ã ÄÞÂËÀmíêÀgÄ�À�õpÂËÈgÇ]Ç ¾+ÂËÀ ¼R�|¼�Ê�Ã�â^Ô|¼�Ê�ÂËÈMÇ ¼¨Ã�»g¼�í ÂËÌ]¼½¿¼�ÂËÇ]ÈgÌ ¼�ÎÕ¾+À
Ã »g¼9½¿Ä�ÇbÃ�¾ÁÀgÎg¾ÁÌ ¼�Ê�ÃJ×hÂ�í�Ê�ÄË½�Í�ÂUÌ ¼�ÎÞÃ�Ä¥Ã�»M¼9ÄËÃ »g¼�ÌJÃ Ì�ÂËÊ�[
Í�ÂUÌ�ÂË½¿¼�Ã ¼�Ì Ç�Ñcb�ÂËÀgÎÕ�ÂËÌ]¼¿½¿¼�ÂUÇ ÈgÌ]¼�ÎéÎM¾+Ì ¼�Ê�Ã ØÁí�âiÊ�ÄËÃ Û � Ü"ÂËÀgÎ�Ã�»g¼¥¾+½¿Í�ÂËÊ�ÃpÍ�ÂËÌ ÂË½�¼�Ã�¼�ÌqÊ�ÂËÀ�Ô|¼¿Ä�ÔMÃ�ÂË¾+Àg¼�Î Ä�ÈMÃ9ÄËÅXÃ�×XÄ½¿¼�ÂËÇ]ÈgÌ ¼�½�¼�À­Ã Ç£ÔgÈMÃ£Ã�»g¼pÊ�ÈgÌ]ÖUÂUÃ ÈgÌ ¼qÀg¼�¼�ÎgÇ�ÂUÃ£Ø+¼�ÂËÇ]ÃJÃ »gÌ ¼�¼q½¿¼�ÂUÇ ÈgÌ]¼�½¿¼�ÀmÃ�Ç�Ñ�)Ø�Ã�»gÄËÈgÙ�»éÃ »g¼ÓÇ ¾�ï�¼�Ç¨ÄËÅJÃ�»g¼�ÍgÈgØ+ØXÍgØ+ÄUÃ�ÇëÄUÅJÃ�»g¼ÓægÃ]Ã�¼�Ì¨ÂËÌ ¼�Ç ØÁ¾+Ù�»mÃ�Ø�í�ØçÂËÌ]Ù�¼�ÌpÃ�»�ÂUÀîÃ�»g¼ÓÇ]¾)ï�¼ÓÄËÅÂóÀMÄ�Ì ½�ÂËØjõpÂËÈgÇ Ç]¾çÂËÀ/âìÃ�»g¼�í2ÂUÌ ¼�Ù�Ä`Ä$Î±¼�ÀgÄ�ÈMÙ�»7Ã�Äó¼�ä`Ê�ØÁÈgÎg¼ÕÂËÀmí}½�ÂH�]Ä�Ì¿ÔgÈgÙó¾+À±Ã�»g¼�ægÃ Ã ¼�Ì�Ñø Ä�Ì]Ì ¼�Ç]Í|ÄËÀgÎg¾+ÀMÙ�ØÁí¿Ã�Ä¨Ã�»M¼"½�Ä�Ì]¼"ÂËÀgÎ
½¿Ä�Ì]¼�Îg¼�Ã�ÂË¾+ØÁ¼�Î
Îg¼�Ç Ê�Ì ¾+Í`Ã�¾+ÄËÀ
ÄËÅiÃ�»g¼p»g¾�Ãh¼�Ì]Ì Ä�Ì]ÇJÄ�ÔMÃ�ÂË¾+Àg¼�ÎÄ�À�Î�ÂUÃ�Â"Ã�»M¼)Ç ¾�ï�¼jÄËÅ/Ã »g¼jÍgÈgØ+ØÁÇA×£¾+Ø+ØgÖUÂËÌbí�ÑA�XÈMÃì¾ÁÀ�ØÁÄ�ÀgÙ�¼�ÌAÃ�¼�Ì]½�Ç�â`ÀMÄ�Ì ½�ÂËØ+¾�ï�¾ÁÀgÙ)Å�ÂËÊ�Ã�Ä�Ì]ÇsÅÉÄ�Ì Ã�»M¼ægÃj¼�Ì]Ì Ä�Ì]Ç£ÄËÅÝÃ »g¼q�pÂËØ+½�ÂËÀ�ægÃ]Ã�¼�Ì£×£¾ÁØ+Ø|Ô|¼p¾+ÀmÃ Ì Ä$ÎgÈgÊ�¼�Îu¾ÁÀÞÄ�Ì Îg¼�ÌhÃ�Ä¿Ä�ÔMÃ�ÂË¾+À
ÀgÄËÌ ½�ÂËØ+¾�ï�¼�Î
ÍMÈgØ+ØÁÇ�Ñ
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COT+silicon
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~J�F��~J��� GP8:8:�@�N>:��G��ÒJ»g¼9½�¼�ÂËÀÕÄËÅÝÃ�»g¼9Ê�ÈgÌbÖUÂUÃ�ÈgÌ]¼ëÍgÈMØ+ØiÂËÇ)Â¿ÅÉÈgÀgÊ�Ã�¾ÁÄ�ÀuÄËÀuÃ�»M¼9Ã�Ì ÂËÀgÇbÖ�¼�Ì]Ç ¼Ï½¿Ä�½¿¼�ÀmÃ�ÈM½ ÅÉÄ�Ì£Àg¼�ÙmÂHãÃ�¾�Ö�¼�ØÁíÓÊ�»gÂËÌ Ù�¼�ÎÕ½ÏÈMÄ�ÀgÇJ¾+ÇJÇ]»gÄK×£ÀÕ¾ÁÀÞægÙ�ÈgÌ ¼�UMÑXWzUMÑÒJ»g¼óÍgØ+ÄËÃuÇ »MÄH×£ÇÕÂ7Ê�ÄËÌ Ì ¼�Ê�Ãu½�¼�ÂËÀ ÖUÂËØÁÈg¼ ÅÉÄ�Ì�Ã »g¼éÇ]¾+ØÁ¾+Ê�ÄËÀ5ÄËÀgØÁí3Ã Ì�ÂËÊ�[­Ç�Ñ �ìÈMÃ�Ã�»M¼�Ì ¼ó¾+ÇuÂÇ ØÁ¾+Ù�»mÃìÇ »g¾�Å>ÃJÄËÅÝÂËÔ{Ä�ÈMÃJÄ�ÀM¼"Ç]Ã�ÂUÀgÎ�ÂËÌ]Î�ÎM¼�Ö$¾çÂUÃ ¾+Ä�À�Ã�ÄK×hÂUÌ ÎgÇ£Ø+ÄK×5½¿Ä�½�¼�ÀmÃ�Â9ÅÉÄ�ÌXÃ�»g¼�Ã Ì�ÂËÊ�[­Çh×£¾ÁÃ »
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wf}m�_�fxmv)wf})��o\p)r�})r × p)w~o_�IuS})v0oqp)r Ñ r?y�o�r_y�o\wf��u�oqr¤wfy¥o\squS})y��]zSs�oqr?v�oqz!oqpmr�})r�¦ o�uS�?o\w Ö r�y�wf�fw~�_z�}× u�{Lr_s?� � pmr_s\r�oqpmr�p)w~oPy�r
uSs��bp�wfy¥��r_s2{Lz�s\��r_v�{LzSs¥r Ö r?s����?�fz�})r�� � p)r��_�fzS})r_yPuSs�r Ñ squS}m�bp)r_v�x)�
uS})v&£)o\o\r_v��_z�s�s\r_y��]zS})v)wf}m��oqz�oqpmr�}dx)� Ñ r_s¤zS{,p)w~o\y¤w~}&o\p)r_w~s × wf})v)z × y?� � p)wfy¤�)s\z¢�_r?v)x)s�r�w~y
�_zS}do\wf}dx)w~})��oqwf�~�]o\p)r�wf})})r?s\��z�y�o���u
��r?s�w~y¥�)s\z¢�_r?y\y�r_vh§k£��)� [a¨ � YH© �
¦ }�oqp)r�r_})v�oqpmr Ñ r?y�o��_�~z�})rtp)uSy�oqz Ñ r��bp)z�y�r_}J� � p)r�y\r?�fr_�4oqw~z�}��_s�w~oqr?s\w~z�}�wfy�u��_z�� Ñ wf}�u�o\wfz�}
zS{Uª�«���r_sPv)r?��s\r?r¤z�{U{Ls�r_r_vmz���«�§D¬d­�® © zS{¡oqp)r�£)o�uS}mv�o\p)r�}dx)� Ñ r_sPzS{Up)w~o\y��mwf� ` r?v�xm�J�
© })�_r�u°¯S±����_�~z�})r�wfy��bpmz�y\r?}³² ´�²�p)w�oqy�uSs�r�u�v)v)r_v�oqz°o\p)wfy�o\squS� ` � � p)r Ñ r?y�o¤¯S±��&oqs\uS� ` w~y
x)y�r_v�uSy¥y\r?r_v�{Lz�s,oqpmwfy�y�r_�_zS})v��)u�oqpJ� � pmr¤pmw~o¥y�r
uSs��bp�y2obuSs2oqyPuS�=u�wf}�{Ls�z��µo\p)r�z�xmo\y\wfvmr`oqz�oqpmr
wf}my\wfvmrS� ¬ r Ö r_s\uS�Uy2obuS}mv�uSs\v0v)r Ö wfu�oqw~z�})yP��u�s\��r × w~})v)z × y�uSs\z�xm})v0o\p)r Ñ r?y�o�r_y�o\wf��u�oqr�z�{Uo\p)r¤£mo
{Lz�s¶oqp)r�·���z�y\w�oqw~z�}�uSs�r`r�¦)u���w~})r_vJ� � pmr`oqs\uS� ` yPuSs\r Ñ squS})�bpmr_v�x)�J�)w�{:y\r Ö r?squS�:p)w�oqy,uSs\r�w~}�oqpmr× wf}mv)z × �IuS})v0z�})r��_�~z�})r × w~o\p)z�xmo�u�² ´�²�p)w�o¥wf}°oqpmr¤�?z�s\s�r_y��]z�}mv)wf})����u
�Sr_s¥wfy ` r_�mo�uSy × r_�f�D�
� p)r Ñ r_y�o�² ´�²��_�~z�})r�w~y¥�bp)z�y\r?} Ñ �°oqpmr¤y\uS��r��_s\w�oqr?s\w�u�u�y�w~}°oqp)r�¯S±�����u�o\pJ� � p)r���w~})wf��x)�
s\r µ x)wfs�r_��r_}=o|{Lz�s�² ´�²�p)w~o\y¶w~y|¸_r_s�z)� ðeÖ r?}�w~{]})z�² ´�²�p)w~o¶p�u�y Ñ r_r?}�uSvmv)r_v�oqz�oqp)r�¯S±���oqs\uS� ` �
oqpmr�o\squS� ` wfy¥y�o\wf�~� ` r?�mo�uS})v0x)y\r?v�uSyPy\r?r_v�oqz!oqp)r í�îS¹ ·��)u�oqpJ�
� p)w~y��fuSy�oP�~z zS�°wfy¥��r_s�{LzSs\��r_v�y\w~��w~��uSs¶oqz�oqp)r�¯S±���uS})v�² ´�²���u�o\pJ�¶º�z í�î�¹ ·!p)w�oPwfy¥s\r µ x)wfs�r_v
oqz Ñ r°{Lz�x)})vJ� ý x)r°oqz�o\p)r°oqp)s�r_r0�fz¢z��)y_�|¯S±��¡�¥² ´�²�uS})vhoqpmr_} í�î ¹ ·m�¶oqp)w~y ä?ï y�oqs\u�oqr?�S��w~y
�
u��f�fr?v�oqp)s�r_r¤�fz¢z�� Ö r?s\y�wfz�}J�
��������� ��������»� ¼�! P ,"%$&��½�')(* #+

� p)r�o × z��fz¢z�� Ö r_s\y�wfz�}�wfy¥r?y\y\r?}=oqw�u��f�~��oqp)r¤yqu���r�uSy¥o\p)r�oqp)s�r_r¤�fz¢z�� Ö r?s\y\w~z�}J� ñ xmo�wf}°o\p)r X�ý
��u
�Sr_s\yao\p)r���u�})v�² ´�²�pmw~oqy¶uSs�rP�)wf� ` r_v�xm��o\z���r?o\p)r_s?� � p)r�·¤��r
u�y\x)s�r_��r_}=o¶zS{�o\p)r�² ´�²�p)w~o\y
wfy�pmr
u Ö wf�~���_z�s�s\r_�fu�oqr?v&o\z°oqp)r��]zSy\w~o\wfz�}�z�{#o\p)r���pmw~o
� � pdx)y¤�)wf� ` w~})��xm�&o\p)r!p)w~o\y�o\z���r4oqp)r?s
�)s�z Ö w~v)r_y#uS}�uSv)v)w�oqwfzS}�uS�)w~}m{Lz�s\��u�o\wfz�}�u Ñ z�x o¶o\p)r�s\r_�~w�u Ñ wf�fw�o��¤zS{]o\p)r`�°pmw~o
� ñ xmo¶z�}�v�u�obu �¢vmx)r
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oqz�oqpmr�{BuS�4o�o\p�u�o�oqpmr�¸�uS�fw~��})��r_}=o�w~y¤}mzSo��Sr?o\Òtwf}&�)��u��_rS�:o\p)wfy¤�_z�s�s\r?��u�o\wfz�}��_uS}�})r?�=u�o\w Ö r?�~�
wf} û x)r_}m�_r�o\p)r���p)w~o�y\r
u�s\�bpJ� ñ zSoqp Ö r_s�y\wfzS})ytp�u Ö r�u Ñ z�x o�oqpmr�yqu���r��]r?s�{Lz�s���uS}m�_rS� \ s\z�y�y
�bp)r?� ` w~})��oqpmr�s\r?y\x)��o�zS{�o\p)r�o × z��fz¢z�� Ö r_s�y\w~z�} × w~o\pÓoqpmr�oqp)s�r_r��fz¢z�� Ö r_s\y�wfz�}Ówfy�vmz�})r�o\z
r4¦ �?�fx)v)r�uS}=��y��¢y�o\r_��u�oqw~�_y?� ¦ }�o\p)wfyaoqpmr_y\w~y,u��f�)s�r_y\xm�~oqy#uSs�r�y�p)z × }�{Lz�saoqpmr�o\p)s\r?r��~z z�� Ö r_s\y�wfz�}��
� p)r¤s\r?y\x)��oqyPzS{¡oqp)r�o × z��~z z�� Ö r_s�y\wfzS}�uSs�r�})zSoPy\w~��})w�£��
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� p)r Ñ uSy�wf�Mw~v)r
u�z�{m�)w~�bÖdwf})�¥x)��p)w�oqyJw~}�oqp)r ¬ obuS})v)uS�fz�}mrMoqsqu��bÖ¢w~})�¥wfy�y\wf��wf�fuSsIoqz�oqpmr ä?ï oqsqu��bÖ¢w~})�)�
� p)r�y\wf�S})w~£��_uS}=o`vmw ³ r_s\r?})�_r�wfy¥oqp)u�o�o\p)r�y�r_r?v�oqsqu��bÖ¢y�p�u Ö r�o\z Ñ r�z Ñ obuSw~})r_v0£�s\y2o
� ¦ }��_uSy\r�zS{
oqpmr ä?ï oqsqu��bÖ¢w~})�°oqp)r?s\r!uSs�rtoqp)r �;äuå o\squS�bÖdy?��{LzSs`oqp)r ¬ oquS})v�u��fz�})r�oqsqu��bÖ¢w~})��oqpmr?��p�u Ö r!o\z
Ñ r¤�?z�})y2oqs\xm�?oqr?v�{Ls�z��×p)w�oqyPwf}�o\p)r�y\w~�fwf�?z�}J�
��z�s�oqp)r äuï oqs\uS�bÖdwf})�&oqp)r?s\r�u�s\r0x)�Óoqz�ì î�î y\r?r_víoqs\uS�bÖdy�v)r?�]r?})v)w~})��z�}³oqp)r�r Ö r?}=o�o��¢�]r��
� p)r?y\r�o\squS�bÖdy�p�u Ö r Ñ r?r_}�u��fs\r_uSvm� × r_�~�:r_y2obu Ñ �~wfy�p)r_v Ñ �°o\p)r �Däuå oqsqu��bÖ¢w~})�)� ¦ o�wfyPr4¦ ��r_�?o\r_v
oqz�£�})v�uS} ä?ï oqs\uS�bÖ&{LzSs�r_uS�bp�zS{¥oqpmr_�0����z�s�oqp)r ¬ obu�})v�uS�~z�})r � squ��bÖ¢w~})��o\p)r_s�r�uSs�r�x)��o\z
Ó î � î�î�î y\r?r_v�o\squS�bÖdy`uS})v0z�})�~�0u�{Lr × zS{Äo\p)r_�îuSs�r Ñ r_�~z�})��w~})�toqz�s\r
u��Joqsqu��bÖ¢y?� � p)r��ms\z Ñ �~r_�
zS{�oqpmr ¬ wf�fw~�_z�} ¬ obu�})v�uS�~z�})r�y2oqsquWoqr_���°wfy,o\z!v)wfy2oqwf}m��x)wfy�p Ñ r?o × r_r_}�s\r_uS�:uS})v°{BuSÖ�r�y\r?r_v�o\squS�bÖdy?�
���Fï¥��� ðñ ,òµ(2+�óÄô�(2+�õö��½�óa÷�øúù�ó|+�û�(2û�óÄôm��'

¦ }�z�s�v)r_s`o\z��_zS})y�o\s\x)�4o¤u�p)r_�~w�¦0oqpms\r_r��]z�w~}=oqy`w~}�¯S±���uS}mv�o × z°��z�wf}=o\y`wf}�¯�±Sü°u�s\r�s�r µ x)w~s\r_v��
� p)r¤oqsqu��bÖ°�
uS})vmwfv�u�o\r_y�zS{Äo\p)r ¬ obuS}mv�uS�fzS})r�oqsqu��bÖ¢w~})��u�s\r¤�
uS�~�_x)�fu�oqr?v0zSxmo`z�{Äo × z�ý ý p)w~o\y�w~}
o × z�v)w ³ r_s�r_}=o�² ´�²��fuH�Sr_s�y¥uS})v�o\p)r Ñ r
u��¼��z�y\w�oqw~z�}�§�¦ þH�¢�¢þ ©*ÿ � ñ ��x)y\w~})��oqpmr Ñ r_uS� �]zSy\w~o\wfz�}
oqz��
uS�~�_x)�fu�oqr�oqp)r�s�r?{Lr?s\r_}m�_r°zS{¥o\p)r�oqs\uS�bÖ&�
uS})vmwfv�u�o\rS�Mo\p)r ¬ w~�fwf�?z�} ¬ obuS}mv�uS�fzS})r�y2oqsquWoqr_����w~y
�fw~��w�oqr?v oqz�o\squS�bÖdy�z�s�wf��w~}�u�oqr?víwf}my\wfvmr�oqp)r Ñ r
u�� �)w~�]r�� ¦ o�y\pmz�x)�fv Ñ r�y�o\s\r?y\y\r?v o\p�u�o°oqpmr
Ñ r
uS�ö��z�y�w~oqw~z�}°wfyP})z�o�w~})�_zSs\��z�squ�o\r_v�wf}=o\z!o\p)r�£)o�uSy���r_uSy\x)s�r_��r_}=o
� ñ xmo�v)xmr¤o\z!o\p)r¤�fwf}mr
uSs
oqs\uS})y��]z�s2o`��z¢v)r_��x)y�r_v�{Lz�sPoqpmr ò uS�f��uS}°£)o�oqr_s�w~o�wfyPz�}m�~����z�y\y�w Ñ �~r¤o\z�£�})v�oqsqu��bÖ¢y × w~o\p)wf}�u
u�y\r Ö r_s\uS�¡��w~�fwf��r?o\r_s × wfv)r�s�z=uSv0uSs�z�x)})v�oqp)r�s�r?{Lr_s�r_})�?rS�
� p)r ¬ w~�fwf�?z�} ¬ oquS})v�u��fz�})r�oqsqu��bÖ¢w~})�!wfy��m��uS})}mr_v°oqz!s\xm}0zS}�o\p)r�s\r?��u�wf})w~})�tx)}dx)y�r_v�pmw~oqy�u�{koqr?s
oqpmr äuï o\squS�bÖdw~})��p�uSy Ñ r_r_}&��r_s�{LzSs\��r_vJ� � pdx)y�oqp)r���uSw~}�wfy\y�x)r!zS{¶oqp)r ¬ w~�fw~�_z�} ¬ oquS})v�u��fz�})r
y�o\squ�o\r_�S��wfy�o\z�£�})v�oqs\uS�bÖdy!wf}�oqpmr�{Lz�s × uSs�v³s�r_��w~z�}J� × p)r?s\r°{Lz�x)s�² ´�²���u
��r?s\y!uSs�r°�fz¢�
u�o\r_vJ�
�h× z�z�x o�z�{U{Lz�xmsPý ý pmw~oqyPu�s\r�s\r µ xmwfs\r?v0o\z Ñ r¤u Ö uSwf�fu Ñ �fr��
¦ }�z�s�v)r_sÄo\z�s\r?v)x)�_r�o\p)r¥uS��z�x)}=oaz�{I�_z�x)�m�fr_yÄzS{]ý ý p)w~o\y_� × pmwf�bp���uWoqr_s¡{Lz�s\��oqs\uS�bÖ��_uS})v)w~v�u�o\r_y_�
uSv)vmw~oqw~z�}�uS�]�_xmo\y`u�s\r¤uS�)�)�~wfr?vJ� � p)r¤o × z�ý ý p)w�oqyPp�u Ö r�oqz Ñ r¤�?z�})y�wfy�o\r_}=o�wf}�� × w�oqp)w~} � ���
���« þ � � p)wfy¶�_z�s�s\r?y\��z�})v)y|oqz�u × r
u�Ö��?xmo#z�}�o\p)rPoqsqu�})y Ö r_s\y�r���z���r?}=oqx)� z�{Jy\��uS�~�fr_sUoqp�uS} î ��Ô
� r	�t�)o\z!r4¦ �_�~x)v)r��_x)s��fw~})�!�fz × ��z���r_}=oqxm�¼oqs\uS�bÖdy_�
� p)r¥y2oqsqu�wf��p=oM�~wf})r¶wf}�¯�±Sü��?z�})y2oqs\xm�?oqr?v�{Ls\z���oqp)r#o × z�ý ý pmw~oqyUp�uSyÄo\z Ñ r,�_z�})y�wfy2oqr_}=o × w�oqp�z�}mr
zS{ao\p)r��)s\w~��u�s�� Ö r?s�o\wf�_r?y�§�
�� © {LzSx)})v Ñ ��o\p)rt�)s�r�
Fo\squS�bÖdw~})�°�)s\w~��u�s�� Ö r?s�oqr�¦�£�}mv)r_s × w�oqp)w~}
� Ó �_�0� � p)r��)s\r�
Foqs\uS�bÖdwf})��
�� £�})v)r?s¶w~y¶uS�fy�z¤vmr Ö r?�fz���r_v�wf})y�wfv)r�o\p)r � s\uS�bÖdwf})� ò u�����uS�bÖWuS��r��
¦ o�w~y`v)z¢�_xm��r?}do\r_v�w~}�s\r4{Lr_s\r?})�_r è ý=ì ê � � p)r?s\r4{Lz�s\r�o\p)rtr ¯ �?wfr?})�?��zS{aoqp)r ¬ wf�~wf�?z�} ¬ oquS})v�u��fz�})r
¬ o\squ�o\r_�S��wfy�v)w~s\r_�4oq�����?z�s\s�r_��uWoqr_v�o\z�oqp)r!r ¯ �?wfr_}m�?��zS{|o\p)r!�)s\r�
Foqs\uS�bÖdwf})��
�� £�})vmr_s_� ðAÖ r_s2�
wf}mr ¯ �_w~r_})�4�Ów~y�wf}mp)r_s�w~oqr?v Ñ �³oqp)r�o\squS�bÖdw~})�)� � pmr�wf} û x)r_})�?r�zS{�r ¯ �?wfr?})�?�S��{BuSÖ�r�squWoqr�u�})v
oqw~��w~})�!�]r?s�{Lz�s���u�})�_r¤zS{aoqpmr�
�� £�}mv)r_s�zS}�oqpmr ¬ oquS})v�uS�~z�})r�y�oqs\u�oqr?�S� × wf�~� Ñ r�v)wfy��_x)y�y\r_v�w~}
oqpmr¤}mr4¦¢o��bp�uS�mo\r_s_�
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� p)r�}�u���r�z�{¡o\p)r Ö uSs\wfu Ñ �~r_y,z�{¡o\p)r�oqxm})wf})���)uSsquS��r?o\r_s�y�x)y\r?v�w~}�oqpmr��_z¢v)r�zS{�oqp)r�y2oqs\u�oqr?��wfr?y
uSs�r × s\w~o�oqr?}�wf}�o��¢�]r × s\w�oqr_s�y2o��¢�frS� � p)r!wf}=oqr?s�{BuS�?r_y�{Lz�s`y\r?o�oqw~})��oqp)rto\x)})w~})�°��uSs\uS��r4oqr?s\y�uSs�r
v)r?y\�_s�w Ñ r_v0wf}0uS�)��r_}mv)w�¦ ý �
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� p)r�y\w~¸_r�zS{¡oqp)r�s�z=uSv�y\r_uSs\�bp × wf})v)z × wfy¥�_zSs\s\r?��u�o\r_v°oqz�o\p)r��)s\r?�_wfy�wfz�}�zS{¡oqpmr Ñ r_y2o�r_y�o\wf��u�oqr
zS{Mo\p)r�£mo\oqr?s_� ¦ }�z�s�v)r_s�oqz���r?o�uS}�w~v)r
u�zS{Moqpmwfy�y\wf¸?rS�Ioqp)r�v)wfy2obuS}m�_r�w~}�¯S±���zS{Moqpmr Ñ r_y�o`r_y2oqw^

��u�oqr¥zS{JuS} äuï oqs\uS�bÖtoqz�w~o\y¶uSy\y�z �?w�u�o\r_v!p)w~o¶w~ya�)�fzSo�oqr?v�w~}�£���x)s�r ¨ �Xý�{Lz�sMoqpmr�v)w ³ r?s\r?}do¶y�wf�fw~�_z�}
��u
�Sr_s\y?� � p)r¤£moPwf})�?�fx)v)r?y�uS�f�]y\wf�~wf�?z�}°p)w~o\y¥zS{¡oqp)r�oqs\uS�bÖ°wf}°��z�s�r�z�xmoqr?s × uSs�v��fu
��r_s�y_�
ý x)r�oqz�o\p)r���u�s\��r�squSvmw�uS���_z Ö r?squS�Sr�zS{:oqpmr �;ä?å �_z�����uSs�r_v�o\z�oqpmr�y\w~�fwf�?z�}!oqp)r�s�r_y�z��fxmo\wfz�}�zS{
oqpmr��_xms Ö u�oqxms\r�z�{Äoqpmr äuï oqs\uS�bÖdy`w~y���z�y�o\�~�°vmz���w~}�u�o\r_v Ñ ��o\p)r �;äuå ��r
uSy�x)s\r?��r?}=oqy_� ñ x o
oqpmr`�fz¢�
uWoqwfzS}�uS}mv�v)wfs�r_�4oqwfzS}�wf}�¯�±S��y���uS�_r�uSs\r���z�s�r��ms\r_�?wfy�r_�~����r
uSy�x)s\r?v°wf}�oqp)r�y\wf�~wf�?z�}�vmx)r
oqz�w�oqy Ñ r?o�oqr_saw~}=oqs\w~})y\w~��p)w�oas\r?y\z��~xmoqw~z�}J� � p)r_s�r?{Lz�s�r�uWo|�fr
u�y�oMo × z�u�v)v)w~o\wfz�})uS�)��pmw~oqyÄwf}toqpmr�y�wf�~w^

�_zS}�u�s\r�})r?r_v)r?v�o\z�z Ñ obu�wf}�u���z¢z¢v�¯�±��!s\r?y\z��~xmoqw~z�}J�`_0z�y�o|zS{Io\p)r äuï oqs\uS�bÖdyav)z�})zSoaw~}do\r_s�y\r_�4o× w~o\pa"�´�&*' ób1 � Ñ r?�
uSx)y�r�w�o¥�_z Ö r_s\y�oqp)r�{Lz�s × u�s\v�s\r?��wfz�}my¥z�})�~�S� × p)w~�fr�oqpmr �Däuå oqsqu��bÖ¢y�uSs�r
s\r?�_z�}my�oqs�x)�?o\r_v�wf}�oqp)r`�_r_}=o\squS�]s\r_�Swfz�}J� � p)r_s�r?{Lz�s�r`oqp)r�£)o¥r?y�oqw~��uWoqr�p�uSy#{LzSs#oqpmr�£�s�y�o�o\wf��r�w~}
":´�&�' óhá u���z¢z v�s\r?y\z��~xmoqw~z�}J� � z�w~})�!{Lx)s�o\p)r_s�wf} × u�s\vJ��oqp)rts�r_y�z��fxmo\wfz�}�v)z¢r_y`}mzSo�w~���)s�z Ö rS�
Ñ r_�
u�x)y\r¤w~o¥w~yPv)z���wf}�u�o\r_v Ñ �°�txm�~oqw~�)�fr�y\�_u�o\o\r_s\w~})��uS})v Ñ ��oqp)r�wf}=o\s\wf}my\wf�`p)w~oPs�r_y\zS�fxmo\wfz�}J�
� p)r¤yquS��r��)�fz�oqyPv)w Ö w~v)r_v Ñ �°oqp)r¤uS�?�_z�s�v)wf})��r_s�s\z�s�y�uSs\r¤y\p)z × w~}°£���x)s�r ¨ � ¨ � � p)r?�0u�s\r¤})z�sc

��uS�fw~¸_r_v0wf}0oqp)r�wf})})r?s�y�wf�~wf�_zS}��fuH�Sr_s�y_� ñ x o�wf}0oqp)r ï ²#"M�Ioqp)r4��u�s\r���x)�bp�oqz¢z�y���uS�~�T� � p)w~y`w~y
s\r?��u�o\r_v�oqz�oqp)r�wf}m�_z�s�s\r_�4o¤r_s\s�z�s�r_y2oqwf��u�o\r�z�{,oqpmr �;äuå o\squS�bÖdy�dH� © })�_r�u�p)w�o�wfy��)w~�bÖSr_v�x)�
oqpmr¤¯S±���s�r_y\zS�fxmo\wfz�}°w~y¥v)z���wf}�u�o\r_v Ñ �°oqpmr¤y�wf�~wf�_zS}°��r_uSy\x)s�r_��r_}=oqy?�
e ¿J>682CT8�NO@�K]1?CDG�<41?NXQ6<�14Q�AT1036Q�ZH82CF@LAFE�QWZ�AD>68 �;äuå /*1bÏbE�CTNOE�QW/28�V�E�ADCTNRÊ=Î¶AD>
3W@�@B1
14Q&Q614CTV¥E�79NXÌ�8�Z�;äuå 5636797O@�@B>W14367OZ�YS8|EqÏbE�N979E4Y67984c
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¦ }�£���x)s�r ¨ � Ó uS})v ¨ � Ô oqp)r°y\uS��r µ x�u�}do\w~o\wfr_ytuSs\r°y�p)z × }³{Lz�stüm� � p)r0ü�s\r?y\z��~xmoqw~z�}�zS{�oqpmr
�;äuå uS})v zS{�o\p)r&² ´�²��fuH�Sr_s�y�wf}hoqpmr�y\w~�fw~�_z�}hwfy�s\r?��u�o\w Ö r_�~���fz × �,oqpdx)y�o × z í�î�¹ ü�pmw~oqy�uSs�r
})r?r_v)r?víoqz&z Ñ obu�wf} u���z¢z v³ü�s�r_y�z��fxmo\wfz�}�� � p)r�ü�r_s�s\z�s�y�uSs�r�u��fy\z&z Ö r?s\r_y2oqw~��u�o\r_v Ñ �hoqpmr
�;äuå � � pmr_s\r4{Lz�s\r�o\p)r��)x)�f�~yPuSs\r¤uS�~y\z�})z�o�}mz�s\��uS�fw~¸_r?v�wf}°oqpmr ï ²#" Ñ xmo�wf}°oqp)rt²¢Ø`Ù ï�ï4à
ö �?�_z�s�v)wf}m��oqz�oqpmz�y\r��)�fzSo\y!s\z=uSv y\r_uSs\�bp × w~})v)z × y�z�{�u Ñ z�xmo ¨�g y�r_r?� o\z Ñ r�s�r
uSy�z�}�u Ñ �frS�
ñ xmo`oqp)r�z��moqw~��u��¡s�z=uSv�y�r
uSs��bp × wf})v)z × y\w~¸_r�v)r_��r_})vmy_��uSy�u��fs\r_uSvm�0��r_}=oqw~z�})r_v���z�}�o\p)rtx)}$

v)r?s\y�oquS})v)w~})��zS{Äo\p)r�vmr?oqr?�?o\z�s_� � pmr¤{Lz��~�fz × wf}m��s\z=uSv0y\r_uSs\�bp × wf})vmz × y�p�u Ö r¤�)s\z Ö r_}�o\z × z�s\Ö
Ñ r_y�o�z�}�oqpmr¤�?x)s\s�r_}=o�v�u�oqu�h
Õ
� p)r!s\z�uSv�y\r_uSs\�bp × wf})vmz × zS{¶oqp)r�¯S±����)u�oqp�w~y*i$jlkOmLkon�pEqOrlkts#uLv�wIx5� ÑXy g �:w�{aoqp)r?s\r�uSs�r
})zSo�u�o��fr
u�y�o`o × z�p)w�oqy`u�o\oquS�bp)r_v�oqz�o\p)r��?�fz�})r�� � pmwfy`�fuSs\�Sr × w~})v)z × wfy��bp)z�y\r?} Ñ r?�
uSxmy\rtoqpmr
ï ²#" wfy,})zSo¥��r4o�uS�fw~��})r_v��muS}mv0vmx)r�oqz�uty\��uS�~��s\z�obu�o\wfz�} Ñ r?o × r_r?}�o\p)r �;ä?å uS})v°oqpmr�y\wf�~wf�?z�}J�
¦ {au��_�~z�})r�v)z¢r_y�})zSo��)wf�bÖ°xm��u!p)w~o�wf}°o\p)r ï ²#"M��oqp)r?s\r�wfy�uS�f��z�y2o¥})z��bp)uS})�_r¤oqz��)wf�bÖ°xm��oqpmr
�_zSs\s\r?�?o�p)w�oqy¥wf}°o\p)rt²¢Ø�Ù ï�ï4à
� p)r!s\z�uSv�y\r_uSs\�bp × wf})vmz × v)r?�_s\r_uSy\r?y¤o\z4iJjIkOmLkonzpCqOrlkts!uEv�w#{(� Ô8y g �:z�})�?rto × z0p)w~o\y�uSs�r
u�o�obuS�bp)r?v�oqz�oqpmr��_�~z�})rS� © }m�_r,o\p)r¥�_�~z�})r�p�u�ya�)wf�bÖ�r_v!x)�!u�oa�~r
uSy2oM£ Ö r�pmw~oqy?��z�s × rPuSs�r��fz¢z�Ödwf})�
{Lz�s:p)w�oqy:w~}|":´�&*' ób}E} oqp)r|s\z�uSv�y\r
u�s\�bp × w~})v)z × w~y:s\r?v)x)�_r?v�o\z~iJjlkOmEkonzpEqOrIkts!uLv�w#��� ý y g �
��z�sMoqpmr�² ´�²�uS}mv�o\p)r í�î�¹ ü���u�oqp��¢o\p)rPv)r?{BuSxm�~o|s\z�uSv�y�r
uSs��bp × w~})v)z × y,u�s\r~�!mEkonzpEqOrIkts!uLv�w��
� q � mLkonzpEqzrlkts!uLvOw�� ¨ y g � ¬ z�{BuSs�oqp)r?s\r°wfy�})z�¸°uS�~wf��}m��r?}do�u�o!u��f�T�ÄuS})v�o\p)r_s�r?{Lz�s�r°})z
s\r_uSy\zS}�u Ñ �~r�oqxm})wf})��zS{¥oqpmr�² ´�²�uS})v�¸���u�oqp�zS{�oqpmr�y�o\squ�o\r_�S�S� � p)r�v)r4{BuSx)��o × w~})v)z × y�uSs�r
�_xms\s\r?}=oq�~��oqp)r�z�})r?y�z Ñ obuSw~})r_v°{Ls�z��×y2oqx)vm�¢w~})�5_0z�}=oqr���uSs\�~z!yquS���)�fr?y_�
��z�s|oqp)r�p)w~o\y,uSvmv)r_v�o\z�oqpmr`y�o\squ�o\r_�S�S� o\p)r_s�r`wfy¶})z�u�v)v)w~o\wfz�})uS��ª�«��_xmo Ñ r?y\w~v)r_y¶oqp)r�z�})r × pmwf�bp
wfy¥w~})v)w~s\r_�4oq����w~}do\s\z¢v)x)�?r_v Ñ �°o\p)r��bp)z�w~�_r�zS{¡oqp)r�s\z�uSv�y\r
u�s\�bp × w~})v)z × y_�
��BLKoBE�.HJ�tH$K�]���ACK���N�H.�|NVA�Q�M�H)AC���oNVH(��H$]	���|�[AlSVH

� p)r��?�fz�}mr_y�p)u Ö r�v)w ³ r?s\r_}=o�}dx)� Ñ r?s�zS{¥pmw~oqy�uS})v�vmw ³ r_s\r?}=otª�«�zS{�o\p)r_w~s�£)o\y_�%�,�~z�})r?y × w~o\p
��z�s\r�p)w�oqyPuSs�r��)s\r4{Lr_s\s�r_vJ��w�{Uo\p)r?��p�u Ö r�u!s�r
uSy�z�}�u Ñ �fr�ª « �
� p)r�z��moqw~��u�� × u
�0oqz�vmr?£�})r�u�s�r
uSy�z�}�u Ñ �~r�ª « w~y�o\p)r�£)o��)s�z Ñ u Ñ w~�fw�o���§ ¦ }��
uSy�rtzS{ � uSx)y�y\wfuS}
r_s�s\z�s�v)w~y�oqs�w Ñ x oqwfzS}�oqp)r�£)o��)s\z Ñ u Ñ wf�~w~o���wfyP�
uS�~�fr?v0ª « �)s\z Ñ u Ñ wf�~w~o�� © � � p)r¤£)o��)s\z Ñ u Ñ wf�~w~o���wfy�u
{Lx)})�4oqw~z�}�z�{aª « ����� uS})v�}dx)� Ñ r_s`z�{a¬d­S®�zS{Uoqp)r¤£)o
� ¦ o���w Ö r_yPoqpmr��)s�z Ñ u Ñ wf�fw�o���{Lz�s�u!£)o × w�oqp�u
��w Ö r_}�¬d­S®�uS}mv0ª�« �����Uoqp�u�o�z�}0u Ö r?squS�Sr�ut£)o × w~o\p°oqp)r�yqu���r¤¬d­S®�p�u Ö r�u�ª�«�z�{Mu�o��~r
uSy2oPª¡« �����*�
�,z�})y�wfv)r?s�{Lz�s�r�¦)u����)�~r�u�£)oP�)s�z Ñ u Ñ wf�fw�o���zS{ î � Ò {LzSs¥u�£)o × w~o\p�u��_r_s2obuSw~}°ª « ����� u�})v0ut�_r_s2obuSw~}
¬d­S®¡Õ � p)w~y���r
uS}my�o\p�u�o�z�}�u Ö r_squ���r Ò î03 zS{MuS�f�J£)o\y × w�oqp�oqp)r�yquS��r¤¬¢­�®&p)u Ö rtu���uSs���r_s¥ª «
uS})v�oqp)r?s\r?{LzSs\r°u�y���u��f�fr?s�£)ot�)s�z Ñ u Ñ wf�fw�o���oqp)uS} î � Ò � � pdx)yto\p)wfy¤{Lx)})�4oqwfzS}�wfy Ñ ��v)r4£�})w�oqwfzS}
û u�o\�~��v)wfy2oqs\w Ñ xmo\r_v Ñ r4o × r?r_} î uS}mv�Ô��
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�Uwf��x)s�r ¨ �XýmÕ ý wfy2obuS})�?r�zS{ Ñ r?y�o�r_y2oqwf��u�o\r�zS{Uo\p)r�£)oPoqz�oqpmr¤pmw~o¥w~}0¯S±���{Lz�sPu�} äuï o\squS�bÖI�
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 6.429 
 0.008793 

Sigma    =  1.07 
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Chi2 / ndf = 173.8 / 50
 6.101 ±Constant = 156.8 

 0.009826 ±Mean     = 0.003895 
 0.01089 ±Sigma    = 0.3765 

layer 6 Chi2 / ndf = 173.8 / 50
 6.101 ±Constant = 156.8 

 0.009826 ±Mean     = 0.003895 
 0.01089 ±Sigma    = 0.3765 
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Chi2 / ndf =  2084 / 84
 19.04 ±Constant =  1498 

 0.003382 ±Mean     = 0.007893 
 0.004282 ±Sigma    = 0.4295 

layer 5 Chi2 / ndf =  2084 / 84
 19.04 ±Constant =  1498 

 0.003382 ±Mean     = 0.007893 
 0.004282 ±Sigma    = 0.4295 
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Chi2 / ndf = 882.5 / 97
 7.111 ±Constant = 596.2 
 0.008244 ±Mean     = 0.01029 

 0.008856 ±Sigma    = 1.014 

layer 4 Chi2 / ndf = 882.5 / 97
 7.111 ±Constant = 596.2 
 0.008244 ±Mean     = 0.01029 
 0.008856 ±Sigma    = 1.014 
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Chi2 / ndf = 380.3 / 97
 6.283 ±Constant =   566 

 0.008579 ±Mean     = −0.00715 
 0.007793 ±Sigma    = 1.044 

layer 3 Chi2 / ndf = 380.3 / 97
 6.283 ±Constant =   566 

 0.008579 ±Mean     = −0.00715 
 0.007793 ±Sigma    = 1.044 
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Chi2 / ndf = 455.8 / 97
 6.385 ±Constant = 593.9 

 0.008497 ±Mean     = −0.001607 
 0.007827 ±Sigma    = 1.075 

layer 2 Chi2 / ndf = 455.8 / 97
 6.385 ±Constant = 593.9 

 0.008497 ±Mean     = −0.001607 
 0.007827 ±Sigma    = 1.075 
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Chi2 / ndf =   479 / 97
 6.659 ±Constant = 598.4 

 0.008113 ±Mean     = 0.004775 
 0.007404 ±Sigma    = 0.9872 

layer 1 Chi2 / ndf =   479 / 97
 6.659 ±Constant = 598.4 

 0.008113 ±Mean     = 0.004775 
 0.007404 ±Sigma    = 0.9872 
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Chi2 / ndf = 632.7 / 97
 6.429 ±Constant = 552.2 

 0.008793 ±Mean     = 0.003664 
 0.008824 ±Sigma    =  1.07 

layer 0 Chi2 / ndf = 632.7 / 97
±Constant = 552.2 

±Mean     = 0.003664 
 0.008824 ±
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Chi2 / ndf =  1074 / 97
 6.605 ±Constant = 554.9 
 0.009043 ±Mean     = 0.01642 

Sigma    = 1.136 

layer 00 Chi2 / ndf =  1074 / 97
 6.605 ±Constant = 554.9 
 0.009043 ±Mean     = 0.01642 
 0.01006 ±

�Äw~��x)s\r ¨ � ¨ Õ ý wfy�oquS})�?r�zS{ Ñ r?y�o�r_y�o\wf��u�oqr�zS{`oqp)r0£)o�o\z�o\p)r�pmw~o�wf} ¯�±��Ó{Lz�s�uS} äuï oqs\uS�bÖI�
})z�s���u��fwf¸?r_v Ñ ��o\p)r��_z�� Ñ wf})r?v0r?s\s�z�sPzS{Uo\p)r�p)w~o�u�})v°oqp)r�£)o_�
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�Äw~��x)s\r ¨ � Ó Õ ý wfy�oquS})�?r�zS{ Ñ r_y2o�r?y�o\wf��u�oqr�z�{Äoqpmr�£mo¥oqz�oqp)r�p)w�oPwf}0ü�{Lz�sPuS} ä?ï oqsqu��bÖ��
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Chi2 / ndf =  98.2 / 42
 5.161 ±Constant = 148.6 
 0.01049 ±Mean     = 0.0174 
 0.009581 ±Sigma    = 0.4084 

layer 6 Chi2 / ndf =  98.2 / 42

 znorm∆
−5 −4 −3 −2 −1 0 1 2 3 4 5

0

200

400

600

800

1000

1200

1400

1600

1800

Chi2 / ndf =  1371 / 82
 18.28 ±Constant =  1628 

 0.00313 ±Mean     = −0.001135 
 0.003207 ±Sigma    = 0.3991 

layer 5 Chi2 / ndf =  1371 / 82
 18.28 ±Constant =  1628 

 0.00313 ±Mean     = −0.001135 
 0.003207 ±Sigma    = 0.3991 
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Chi2 / ndf = 119.7 / 93
 5.719 ±Constant = 582.7 

 0.00862 ±Mean     = −0.002594 
 0.006237 ±Sigma    = 1.083 

layer 4 Chi2 / ndf = 119.7 / 93
 5.719 ±Constant = 582.7 

 0.00862 ±Mean     = −0.002594 
 0.006237 ±Sigma    = 1.083 
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Chi2 / ndf =   354 / 96
 7.016 ±Constant = 645.6 

 0.007682 ±Mean     = −0.002519 
 0.006966 ±Sigma    = 0.9541 

layer 3 Chi2 / ndf =   354 / 96
 7.016 ±Constant = 645.6 

Mean     = −0.002519 
 0.006966 ±Sigma    = 0.9541 
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Chi2 / ndf =  1038 / 97

±Sigma    = 0.8585 

layer 2 Chi2 / ndf =  1038 / 97
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Chi2 / ndf = 337.9 / 95

 0.007293 ±

layer 1 Chi2 / ndf = 337.9 / 95

 0.007293 ±

 znorm∆
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Chi2 / ndf =  1519 / 97
 7.544 ±Constant = 581.5 

 0.008547 ±Mean     = 0.004733 
 0.01083 ±Sigma    = 1.064 

layer 0 Chi2 / ndf =  1519 / 97
 7.544 ±Constant = 581.5 

 0.008547 ±Mean     = 0.004733 
 0.01083 ±Sigma    = 1.064 

 0.008165 ± Sigma    = 0.9234  0.006349 ±
 0.006981 Mean     = 0.012 ±
 8.796 ±Constant = 702.9 

Mean     = 0.00407 
Constant = 692.7  7.254 ±

 0.007682 ±

�Äw~��x)s\r ¨ � Ô Õ ý w~y�oquS})�_r�z�{ Ñ r_y2o�r?y�oqw~��uWoqr�zS{¶oqp)r�£)o�o\z�o\p)r!p)w~o�w~}&ü�{Lz�s�u�} äuï o\squS�bÖI�¡})z�sc

��uS�fw~¸_r_v Ñ ��o\p)r��_z�� Ñ wf})r?v�r_s\s�z�sPzS{¡oqp)r�p)w�o�uS})v°oqp)r�£)o_�
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��r_s�{Lr?�?o äuï oqs\uS�bÖdy_�
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�Äwf�Sx)s\r ¨ � Ñ Õ�ª « �]r?stv)r_�Ss\r_r�zS{P{Ls�r_r_vmz�� {LzSs
�]r?s�{Lr?�?o äuï oqs\uS�bÖdy_�

� p)r¤ª�«��)s�z Ñ u Ñ wf�fw�o��!{Lx)})�?o\wfz�}�uSyPw~o�wfy¥wf���)�~r_��r_}=oqr?v0w~}°oqp)r�y�oquS})v�u�s\v0p)wf��p�r?})r_s��S�°�)p=�¢y\w~�_y
�fw Ñ uSs�wfr_yJuSy\y�x)��r?y � uSx)y�y\wfuS}�r?s\s�z�s�v)wfy2oqs\w Ñ xmo\wfz�}�uSy�w~})�)xmo_� � p)w~y:{Lx)})�?o\wfz�}¤wfy:xmy\r_v¤oqz��
uS�~�_x)�fu�oqr
oqpmrP£mo|�)s\z Ñ u Ñ wf�~w~o���zS{ ä?ï oqsqu��bÖ¢y × w�oqp!�_z�s�s\r?�?o¶p)w~o\y|u�o\oquS�bp)r?v�oqz�o\p)r_� §k£��)��Õ ¨ � Ò © ���Fo¶wfy Ö r_s2�
y\r?})y\w�oqw Ö r`o\z�})z�} � uSx)y�y\w�u�}°wf})�)x o�v)w~y�oqs�w Ñ x oqwfzS})y#r?y\��r_�?w�uS�~�~�!{Lz�s#£moqy × w�oqp°utp)w~��p�}dx)� Ñ r?s�zS{
¬d­S®¡� � p)r!obuSw~�fy`{Ls�z���o\p)r!�tx)�~o\wf�)�~r�y��
u�o�oqr_s�wf})��w~}�o\p)r!�)x)�~�Mv)wfy2oqs�w Ñ xmo\wfz�}my���w Ö r�s\w~y\rtoqz�oqpmr
��u�s\��r��]r_uSÖ�uWo�u�£)oc
��)s�z Ñ u Ñ w~�fw�o��°zS{ � Ô 3 ���Fo�w~y`})z�o���z�y\y�w Ñ �~r�oqz°xmy\r�o\p)wfy�ª « �)s�z Ñ u Ñ wf�fw�o��
{Lx)})�4oqw~z�}J� � p)w~y�wfy�})zSo�s�r_�fu�oqr?víoqz�o\p)r(�dx�uS�~w~o��³zS{�oqpmr�£)o\o\r_s_� Ñ x o� �x)y�o��)s\z Ö r?y°oqp)r�}mz�}
� uSx)y\y�w�uS}�r?s\s\zSs�vmwfy�o\s\w Ñ xmoqw~z�})y�z�{Uo\p)r�p)w~o\yPuS})v�oqp)r�y\�_u�o\o\r_s�wf})�)�
� p)r?s\r?{LzSs\r�oqp)r�£)o��ms\z Ñ u Ñ wf�~w~o��0p�uSy�o\z Ñ r!s\r?�
uS�~�_x)�fu�oqr?v�{Lz�s�oqp)r��Sw Ö r?}�r_s\s�z�s�v)w~y�oqs�w Ñ x oqwfzS})y_�
� p)w~y`�
u�}�rS�R�)� Ñ r�v)zS})r Ñ ��w~}=oqs\z¢v)x)�?wf})��u��?xmo�z�}�ª « ��r_s`¬d­S®�vmr_��r_})v)w~})��z�}�oqp)rt}dx)� Ñ r?s
zS{Ä¬d­S®U� � pmr¤ª « �]r?s�¬¢­�®�v)wfy2oqs�w Ñ xmo\wfz�}°w~y¥�)s\r?y\r?}do\r_v�{LzSsPuS�f��¬¢­�®�wf}°£���xms\r ¨ � Ñ �
� p)r#s\r¡�dx)w~s\r?��r?}doÄzS{)o\p)r,ª « ��r_sU¬d­S®!wf}�o\p)r,¯S±��t��u�o\ptzS{)o\p)r ä?ï y�oqs\u�oqr?�S�¤wfy£¢�jIkO{\¤z¥$¦§x¨� ¨¥î
{Lz�s¶�_�~z�})r_y × w~oqp�ý�p)w�oqy_�C¢�jlkz{#¢�¥$¦#{0� ý î {Lz�s#�_�~z�})r_y × w~o\p ¨ p)w�oqy?��¢�jlkO{L¢�¥$¦!�0� ì î {LzSs,�_�~z�})r?y× w~o\p Ó pmw~oqy�uS}mv©¢�jlkO{#¢o¥$¦$ª�� Ô î {Lz�s�o\p)r��_�fzS})r_y × w~o\p���z�s�r�oqp�u�} Ó p)w�oqy_�
��z�s,o\p)rt² ´�²�uS})v í�î ¹ ü���u�o\pJ�)oqpmr_s\r�w~y�})z!��w~})wf��x)� p)w~oPs�r¡�dx)wfs�r_��r_}=o�uS})v°o\p)r��_xmoPz�}�oqpmr
ª « ��r_s�¬d­�®�w~y¥y\r4o�o\z�¢ojlkO{#¢�¥!¦$��� ¨¥î �

���B����� �4=�+�(2+�õ  ���ô)���?;�(c«2(2÷: #+¬;¥ô)ó|+�û�ó£«* ,+�� ��½�óa÷�ø�(2+�õ

��z�s�oqpmr4­¢wf�fw~�_z�}®­dobuS})v)uS�fz�}mrtoqsqu��bÖ¢w~})�)�:oqpmr_s\r�uSs�r�£�s\y2o¤o\p)r!�_xmo\y�zS}&o\p)r!�_z�})y�wfy2oqr_}m�?� × w~o\p
z�})r¥z�{]o\p)r¥�)s\w~��u�s�� Ö r_s2oqw~�_r_y?� � p)rP�
uS�~�_x)�fu�oqr?v�y�o\squSw~��p=oa�fw~})r�z�xmoMzS{]o\p)r Ñ zSoqp�ý ý p)w�oqyap�uSyMo\z
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Ñ r��_z�})y�wfy2oqr_}=o × w~o\p)wf}5°J±$�lx�� Ó �?��� � pmr¤�ms\r_�?wfy�r¤�_uS�f�?x)��uWoqr_v�ü
þP��z�y\w�oqw~z�}°zS{�oqp)r�pmr_�fwÐ¦°p�u�y
oqz Ñ r��?z�})y�wfy�o\r_}=o × w~o\ptz�})r,zS{�oqp)r,�)s\w~��uSs2� Ö r?s�oqw~�_r?y × w~oqpmwf}|°J±$�!{�� î � Ñ �_�0� � p)r,s\r_y�z��fx oqwfzS}
zS{¡oqp)r Ö r_s�o\wf�?r_yP{Lz�x)})v Ñ ��oqpmr¤�ms\r�
Toqs\uS�bÖdwf})��
��ñ£�})v)r?s�w~y�Ô¤���0� � p)r¤ü
þ�s�r_y�z��fxmo\wfz�}�zS{¡oqpmr
oqs\uS�bÖ��
uS}mv)wfv�uWoqr_y�wfy�u Ñ z�xmo�ì � Ó ����� ö �?xmo�z�} î � Ñ �_� �?z�s\s�r_y��]z�}mv�oqz�ý y oqp)r¤�_z�� Ñ wf})r?v
y�oquS})v�u�s\v0v)r Ö w�uWoqwfzS}°zS{ Ñ zSoqp�s�r_y\zS�fxmo\wfz�})y?�
� wf�~��o\p)r �?z Ö u�s\w�u�})�_r���u�oqs�w�¦ wfy�})zSo�{Lxm�f�~� v)r?o\r_s���w~})r_vñoqpmr³¯S±�� × w~})v)z × w~y&�~wf��w~o\r_v o\z
iJjlk�rlkts!uLvOw�� î � î Ó �?�×u�})v�oqp)r�ü × w~})v)z × oqz���rlkts#uLv�w�� ì��?��� � p)r?y\r × w~})v)z × y¥y\r?r_�¼o\z
Ñ r0�dx)w�oqr�y\��uS�f�D� ñ xmo × r�Öd})z × oqp)u�o�oqp)r!s\r4{Lr_s�r_})�?r�wfy Ñ xmwf�fv�z�x o�z�{,o × z�ý ý p)w~o\y_��r Ö r_}�w�{
oqpmr?�°u�s\r�w~}°��z�s�r`w~} × uSs�v0�fu
��r_s�yPuS})v°})z�o���r4oPwf})�?z�s\��z�squWoqr_v�o\z�oqpmr�£)o
� � p)w~y × wf})vmz × y�wf¸_r?y
p�u Ö r¤�)s�z Ö r_}0oqz × zSs\Ö�oqpmr Ñ r_y2o�z�}a_�z�}=oqr|��uSs\�~z!uS})v0z�}�v�u�oqum�
² })�_rto\p)r��_z Ö uSs�w�uS})�?rt��u�oqs�w�¦�wfy`{Lxm�f�~�0v)r4oqr?s\��wf})r?vJ�Joqp)r�s�z=uSv�y�r
uSs��bp × w~})v)z × y�{Lz�s`o\p)r�p)w~o
y\r_uSs\�bp�uSs\r � konzpEq�°\jlktrlk�s!uLv�w�� � konzpEqJm�¦#³�´!³!v�rlkts!uLvOw�� � kon�pEqJµOrlk�s!uLv�w�� Ô0y g �
��}�o\p)r�­ wf�~wf�?z�})­¢obu�})v�uS�~z�})r�oqs\uS�bÖdwf})�)��o\p)rt² ´�²�u�})v0o\p)r¤¯�±���pmw~oqy�uSs�r��mwf�bÖSr?v�x)�0oqz��Sr?oqpmr_s_�
�Fo�vmz r?y,})zSo,��u�ÖSr�u�}d��y\r?})y\r�o\z�w~���)�~r_��r_}=o#u�oqpms\r_r��fz¢z���y2oqs\u�oqr?�S��uSy,{Lz�s|oqp)r äuï oqs\uS�bÖdwf})�)�
� p)r��?z�s\s�r_�fu�oqw~z�} Ñ r?o × r_r?}�oqp)r�¯�±��huS})v�ü�y\��uS�?r�wfy�uS}=�¢p)z × �)s\r?y\r_}=o_�¶vmx)r�o\z�oqp)r × u
��zS{
�_s�r
u�o\wf})��o\p)r�oqsqu��bÖ��
uS}mv)wfv�uWoqr_y?�
��}�z�s\v)r?saoqz¤uS�_�?r_�mo#u��_�~z�})rPu�{ko\r_sMoqpmr�� � ² ´�²���u�o\p�uWo|�fr
u�y�o�pIk�s$°\jlk�¶lk�¦ � � ¨ uSs\r¥s�r¡�dx)w~s\r_v��
��z�s¶�
uS})vmwfv�u�o\r_y�w~}=oqr_s�y\r?�?oqw~})� × w�oqp�":´�&�' ób1 ��p§kts$°\jlko¶�k�¦ �¸· Ô�p)w�oqy#uSs\r�s�r¡�dx)w~s\r_v�� ö y\Ödw~})�
{Lz�s ¨ oqz Ó ��p)w~o\yawfy|u¨�¢xmw~oqrP�~z × �_s�w~o\r_s\wfu�ÖSr?r_�)w~})��w~}!��w~})v�oqp�u�o¶ý���p)w�oqy¶uSs\r¥s�r¡�dx)w~s\r_v�oqz�v)r�

oqr?s\��wf})r�u�pmr_�fwÐ¦]�M��z�s¸_�z�}=oqr���uSs\�~z�y�o\x)v)w~r_y�u¤s\r	�¢xmwfs\r?��r?}=o�zS{ Ó oqz Ô p)w�oqy¶p�uSy Ñ r_r?}��)s�z Ö r_}
oqz��¢wfr?�fv�oqp)rPy\uS��rPr�¹��?wfr?})�?� Ñ x o,u��fz × r_sa{BuSÖ�r�s\u�oqr�uS}mv�u�p)wf�Sp)r_sa�)xms\w~o��S� ñ xmo¶z�}�v�u�oqu�oqp)w~y
}dx)� Ñ r_s�zS{¶p)w�oqy�p�u�y�y\p)z × }�oqz Ñ rtoqz¢z�s\r?y�oqs�wf�4oqw Ö rS�:r?y\��r_�_wfuS�f����zS}�o\p)r��)s�r�y\pdxmoqvmz × }&v�u�oqu
§� �xm})r�ì î�î ì ©X× w�oqp)zSxmo¥oqp)r ï ²#"�":´�&�' ó-, �
��}°uSvmv)w~o\wfz�}�oqp)r Ñ r?y�o¥�?�fz�})r�p�uSy#oqz�p)u Ö r�u�ª « ��r_s�¬d­�®0y���uS�~�fr?s|o\p�uS}(¢�jlkO{zi!uLvOº0� ì î � � p)r
yqu���r¤�_xmo`z�}�o\p)r�ª�«���r_s`¬d­S®�wfy�uS�)�)�~wfr?v�{Lz�s¥oqpmr��bp)z�w~�_r�zS{Moqpmr Ñ r_y�o`�_�~z�})r¤zS{Moqpmr�{Lz�s × uSs�v
y\r_uSs\�bp�wf}�oqp)r ï ²#"ÓuS})v&oqp)r í�î ¹ ü���u�o\pJ�4��} Ñ z�oqp&�
uSy�r_y_�Ä})z���wf}mwf�tx)�î}dx)� Ñ r_s¤zS{�pmw~oqy�w~y
s\r	�dx)wfs�r_vJ�

»(¼�½ 
sÏ ¾¢Î	¿^Ï ¿^Ì�Â�ÉeÂ`À¡Á0Ì 
sÐ�ÐM�(¿^Ð

���ÃÂ���� ùÄ«* #+��¡'Óóa½��?;�ò óa½môí��½�óa÷IøP'

��}°oqp)r�y�r_})y�r�z�{U�ms\z���s\uS����w~})�tu�o\squS�bÖ�w~y¥u��dx)w~o\r�y\w~¸_r
u Ñ �fr�z Ñ  �r_�?o_�£��}0�_uSy\r�zS{UuS} äuï o\squS�bÖ
w~o¤�?z�})y\w~y�o\y�£�s�y�otz�{�oqp)r × r?wf��p=o���uWoqs\wÐ¦�zS{�o\p)r)Å äuå u�})v�o\p)r)Å äuå ��u�squS��r?o\r_s\y?�Ä}�u���r?�~�
Ô Ó vmz�x Ñ �~rt�)s\r?�_w~y\wfzS} Ö uSs\wfu Ñ �fr?y�uS}mv Ó v)z�x Ñ �frt�)s�r_�?wfy\w~z�}���u�squS��r?o\r_s\y?� ö v)v)w�oqw~z�}�uS�~�~���)o\p)r_s�r
uSs�rt{Lz�s�r
u��bp�w~}do\r_s�y\r_�4oqw~z�} × w~oqp�y�wf�~wf�_zS}���u
��r?s\y�oqpmr�s\r?{Lr?s\r?})�_r��¡o\p)r × r?wf��p=o���u�oqs�w�¦�uS})v�oqpmr
��uSs\uS��r?oqr?s\y�zS{�oqpmr�£mo Ñ r4{Lz�s\r�uS}mvÓu�{ko\r_s�w~})�_z�s��]zSsqu�o\wf})��o\p)r�£)o�uS�4oqwfzS}�zS{�o\p)wfy��fu
��r_s?�Ä��}
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�
u�y\r�zS{P��u�o\r_s\wfuS�a��u
�Sr_s\y?�Moqp)r���u�o\r_s�w�uS�a�)s�z���r_s�o\wfr?y�y\xm�bp u�ytsquSvmw�u�o\wfz�}&�fr?})�Soqp�z�s���wf}mwf��uS�
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®x¢x¯��{ª��� �ó�ó!1{©��x©�©{¦¥¨�°�¢���ó/¢/ã À�±�­ *å²��
®x¢x¯��{ª��� �ó�ó!1�9�¦U§�7�³�¦5
�¦U­�À À�±�­ �

� `,d/c_dTe
�ß[ Ï [K·�h�brh Ï m�� ÎAÏ b5g,h � Ï [F^ �(c_dTe"!�[K]��(c_]sc_^ Î d/�?b5[Kd,o,[F] Î dTh0�Eb Ï [�b5h�e��
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�Ã���
®x¢�¯/©�21��9{¢���ÿ�³�¦�:�1xã{ó
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®x¢�¯/©�21��7�³�¦ ÷ ¦�§�ã{ó�× À�±�­ �Û²����
®x¢�¯/©�21��¯ ÷ ¦U§�ã{ó�× À�±�­ �Û²2�
®x¢�¯/©�21��7�2�²,	 À�±�­ �
®x¢�¯/©�21��7���²�: À�±�­ �Û²�-
®x¢�¯/©�21��ÿx¯/±�¢
§�¿�1�7�³�¦ À�±�­ ­�¡�â{±
®x¢�¯/©�21��ÿx¯/±�¢
§�¿�1F¯ À�±�­ ÷�¢x¯�À�±
®x¢�¯/©�21��©{¦¥¨/°�¢�7�³�¦ ÷ ¦�§�ã{ó�× À�±�­ .Û²��
®x¢�¯/©�21��©{¦¥¨/°�¢�¯ ÷ ¦U§�ã{ó�× À�±�­ .Û²��
®x¢�¯/©�21��©{¦¥¨/°�¢�©�­x±�¡�±�ó ÷ ¦U§�ã{ó�× À�±�­ .Û²��
®x¢�¯/©�21��9�¦�§�7�³�¦5
�¦¥­�À À�±�­ *
3 ±�¢�°4��� À�±�­ 5���²6	7.�.��1�
3 ±�¢�°98�� À�±�­ �Û²:*��'	7��;
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w���}þw����"�x��X��/�
<jÕít��z.xw{u�r�tn� 3 ±�¢�°9������}{w 3 ±�¢
°+8���y���~/r�u����zy��z�Du�rZt�r��=�z���x�ÿ�x�
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���v�"yE�
Â L�j]U[OP��QTS U�^��(L Â ^`j]M'K�j]U�K¾�ÃSFK1LNf,Ä¦I�¬ hPh�¤¦SJhJS MZj]^�ÅcG�YW� %$Æ Ó ¸Çº Î brh(�4z(���'z9�[�c~
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D �!� Ek�Q� �������vu3� YªLNUaQTS U6��j]M,OPL S�Q ^��(L M,LN� ^�U�j1OP� IaM1¬ hN®JhN^�LN� j]^ dµ�q� ¶�¶Ç�
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D �5��E½�|�K»^u*}{}{r����r�
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D �!� Ek�Q��õ��"y{r
�(u��´°��
G$IaM,L¦Ä�j]U�K]«Ñ\1M'K Â S�Q6^_��j]U[L�ôc��¬1LF�F\1M1¬ïQ¼õ\+U�Y��1®7hNIi� « î M'j]fg®JhJLNM��NLNIªdµ�q�ö¶�¶I�
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D �5ö�E
 x� µ ��Õs�/�{�*u�r
}E�
�Z\1fg^�Ia«`YÑj]U�j�K]I�¬]�÷�
LPhNI�¬]M
QTS U¾d�ø�ø��
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D �5ñ�EáV)�(L�dµ�¦�ú¹ª\+MW¶�¶qG­H]LNM(^m�kj]^`j¾�ÃSFK1LNf,YÑjJ¬1LPv
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D ;��FE
<<�AX�r
u*}{w9�r�FÕ��'¿�r��
��u3��õ��'<�r
}F°�r
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V4U�j1OP� IaM1¬ ý
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Z
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D ;�ö�E½�|�&¾�}{u�y�r�r�~��R�|��q¸���{r
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Z
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Z
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