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�! "� #%$�&('*)!+-,!.0/01  2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 5
�! 76 89&:$<;>=>/?)@ 3 2 3 2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 A

�! 769 B� CD;>$�E-FG=>&489&�$<FGFGH�+-=>/0)I 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 A
�! J5 KL/0H�;>$�E-FG=>&289&�$<FGFGH�+-=>/0)M 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 N

�! J5? B� OPH�E-,!/Q$�/?&�H�E  2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��5
�! J5? R6 CTSVUWCDXYH�&ZF[ 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �:A
�! J5? 75 \].Q$<EG=>H^;_$�E`Fa=B&489&:$bFGFaH^+G=B/0)c 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��d

�! eA Cgf?h�H�+-=>ijH�/kFlCnmk6�oLm?��N  3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 6�m
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69 "� \].Q$�EG=~oLH^;_$�E`Fa=>&]U�+G,!E-E]8�H�&^FG=>,!/  2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 6�5

69 "�! B� �ko�EG&:$<;>=>/?)� 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 5k6
69 "�! R6 ��FG�0H�+�89&�$�;>=B/0)z��.0/0&ZFa=>,�/0E�o�89.0h�H�+-EG&:$<;>=>/?)  2 3 2 2 3 2 4 3 2 3 2 2 5!N
69 "�! 75 ��FG�0H�+�89&�$�;>=B/0)z�<$�+G=>$��0;>H^E�oT�����  4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 A*6
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69 76 KL/0H�;>$�E-FG=>&2U�+-,!EGEPEGH^&^FG=>,!/  2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 A!A

69 769 B� �boLE-&:$�;B=>/0)W 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 A��
69 769 R6 ��=>/Q$�; 8�F($bFaH4KL/kFaH�+G$�&^FG=>,!/?E  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 AkN
69 769 75 8��0,!+-FlOl$�/0)�HrU�,�+G+GH^;_$<FG=>,!/?E  3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!6
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5? "� ���!H�+`��=>H��I 2 3 2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �<A
5? 76 ��&^&�H�;BH�+G$<Fa,!+  2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? J5 ��$�;B;�UI#�H:$�ij;>=B/0Hl 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? J5? B� #�H:$�i CD/0H^+G)�� S H:$�E-.0+GH^i H^/*F  2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? J5? R6 #�H:$�i���,!EG="Fa=B,!/ S ,!/0="Fa,!+-E� 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? J5? 75 #�H:$�iMU�.?+G+GH^/kF S ,�/0=BFG,!+GE  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!m
5? J5? JA #�H:$�i Ol$�E`FaH�+�8���E`FaH�i  2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��A

5? eA �g$<+G)!HZFaEl 3 2 3 2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? eA0 B� U�+`�!,!)�H�/0=B&���$�+-)!H^FGE  2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? �� ��=B)!� S ,!ijH�/kFa.?i 89hYH^&^FG+G,!ijH^FGH�+  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d�5
5? ��  ]H^FGH�&^FG,!+!�g$<&('<$<)!H� 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d��

5? ��? B�  ]+-=B��FlU��0$�iz��H�+GE  2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d��
5? ��? R6  ]+-=B��FlU��0$�iz��H�+lU%$�;B=>�0+G$<Fa=B,!/� 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d�N
5? ��? 75 �l,91?,!EG&^,!hYH^E  2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �?�
5? ��? JA "4$�E$#U�H^+GH�/?'�,��  3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!5
5? ��? %� &�H�$�1'" ;_$<EGElU%$�;B,!+G=Bi HZFaH�+� 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��A
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5? 7d ��+-=>)!)�H�+  2 3 2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!N

5? 7d9 B�  $<Fa$ ��& � .0=BEG=BFG=>,!/ 8*�9E`FaH^i  3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 Nk6
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A0 "� 89h�H�&^FG+G,!ijH^FGH�+��]h?Fa=B&�E��!U�,9,�+G10=B/Q$<FaH^E  3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 N��
A0 76 C �!H�/kF�OlH^&�,!/?E-Fa+-.0&^FG=>,!/  3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 Nkd
A0 J5 �g$�+`Fa=B&�;>H�KL10H�/kFa=
	Q&:$bFa=>,�/ $�/?1 CD;BH�&^FG+G,!/ 89H^;>H�&ZFa=B,!/  3 2 3 2 2 3 2 4 3 2 3 2 2 ��m�m

A0 J5? B� U��0$�+G)!H38���iji HZFa+-=>& #%$<&('�)�+G,!.0/?1  3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��m!6
A0 J5? R6 �D=B,!/ U�,!/kF($�ij=>/Q$bFa=>,�/  2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��m��
A0 J5? 75 U�+`�!,!)�H�/0=B&���$�+-)!H^F ��;B.0ij=>/*.0i U�H�;>;[ 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��m��
A0 J5? JA #�,!=>;B=>/0)3,��gFG�0H3U�+-�!,�)!H�/0=B& �g$�+-)!H^FGE  2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!�:m

A0 eA Cgf9FG+a$�&ZFa=B/0) U�+G,!E-E]89H^&^FG=>,!/0E  2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!� �
A0 eA0 B� ��h0h0+-,k$�&(�0H^ElFG,j,��?F($�=B/0=>/?)��  3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!� �
A0 eA0 R6 �]�?Fa$�=>/?=>/0)�]=>H�;B10E  3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!��d
A0 eA0 75 CD;BH�&^FG+G,!/?=>&  ]H:$<1 � =Bi H  3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!�:N
A0 eA0 JA U�,�i h0.9FaH�+  ]H�$�1 � =>ijH  3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��6��
A0 eA0 %� ��+G=B)!)!H^+PC��j&^=>H�/?&^�  2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��6��
A0 eA0 �� ��+a$<&('�=B/0) C��j&^=>H�/?&^�  2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��6bA
A0 eA0 Rd  ]HZFaH^&^Fa,�+�U�.9F�H��j&�=>H^/0&�=BH�E  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��6��
A0 eA0 �� CD/0H^+G)�� &t,�EGE�U�,!+G+-H�&^FG=>,!/?E  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��6 �
A0 eA0 7N S ,!/kFaH3U%$�+G;B,� =>H^;>1  2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��6 �
A0 eA0 B�:m #�=>/9o U�H�/kFaH^+G=>/?)  3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��5�5
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A0 eA0 B��� Ol$�10=>$<Fa="�!H4U�,�+G+GH^&^FG=>,!/0E  3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��5��
A0 eA0 B��6 U�,�+G+GH^&^FGH�1 U�+-,!EGE�89H^&^FG=>,!/  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��5��
A0 eA0 B�:5 U�,�.0;>,!ir� U�,!+G+-H�&^FG=>,!/?E  3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �:A!m
A0 eA0 B��A U�+-,!EGE�89H^&^FG=>,!/ S ,�10H�;M 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �:A!5

� � s �:��w�� � � ���
�9 "� U�+G,!E-E�89H�&ZFa=>,�/0E  2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �:Akd
�9 76 ��������� 	
��� 8�&:$�;B=>/0) �Q.0/0&ZFa=B,!/  3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � ���
�9 J5 89.0h�H�+-EG&:$<;>=>/?)  2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � �<N
�9 eA ��Fa�0H^+�8�&:$�;B=>/0)�T$�+-=_$��?;>H�EToT�����  2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � �!6
�9 �� 89�0,!+`FlO�$</0)!H3U�,!+G+-H�;>$<Fa=B,!/0E�o�Ol$<Fa=B,!E  3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � �<A
�9 �� KL/0H�;>$�E-FG=>&4OPH�E-hY,!/?EGH  2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � ���
�9 7d �lo�10H�h�H�/01?H�/0&^H3,�� ���  2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��d �
�9 �� 8���E-FGH�i $<Fa=B&���/0&^H�+-Fa$�=>/kFG=>H�E  3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � ��m

�9 ��? B� � =B/0H�i $<Fa=B&��l/0&�H^+-F($<=>/kFa=BH�E  2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � ��m
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�! "� 
����������[��E�\ � � ��,!+G;B1 10$<F($? � 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 N
�! 76 � �� $�EP$ ��.0/0&ZFa=>,�/ ,<�D\ �  2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!�
�! J5 ��.0&^;>H^,!/ OlH^EG,!/Q$</0&�H^E  3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��5
�! eA ������ 1Q$<Fa$j&^,!ijhQ$�+GH^1 Fa, Fa�0H4E-&:$�;B=>/0) &^.0+-��H�  2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � �
�! �� � �0H2CTSVU C X H^&^Fl=>/ �QH���U�.  � 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 � �
�! �� 89h�H�&^FG+a$�; �Q.0/?&^Fa=B,!/ ��,!+P#�H<  3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ��N
�! 7d KL/0&�;B.0EG="�!H� ]H�.9FaH�+-=>.0i U�+G,!E-E�E-H�&ZFa=>,�/� 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 6�m
�! �� � =>/0H^i $<FG=>&�&�,��!H^+a$�)!H4��,!+���&t$�� HZf9h�H�+G=Bi H^/kFlCTm!6�o m?�:N?  2 2 3 2 4 3 2 3 2 2 69�

69 "�  ]=_$�)�+a$�ic,���Fa�0H � .Q$�E-=>H^;_$�E`Fa=>& +-H:$�&ZFa=B,!/  2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 6<A
69 76 ��� � 	
� � � ��+GH^)!=>,!/ ,<� =>/kFGH�)!+G$<Fa=B,!/ ��,!+�� � U�  4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 5!m
69 J5 � �0H�,�+GH^FG=>&�$�;�&:$�;B&�.0;>$<Fa=B,!/ ��,!+%FG�0H� ��H4E-hYH^&^Fa+G$�;���.0/0&ZFa=>,�/  M 3 2 4 3 2 3 2 2 5?�
69 eA ��������� 	
������,�+ � � $�/01 � � U ��+-,!i!��;_$<� HZf9hYH^+G=Bi H^/*F�C �!NboLm!m��? c 2 4 3 2 3 2 2 5!5
69 �� ��h0h?+G,k$�&(� Fa, E-&:$�;B=>/0) ��,!+�� �#"   2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 5��
69 �� ��� � 	
� � � �%$�El$z��.0/0&^FG=>,!/ ,���� � � ��,!+ � � U�  4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 5��
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69 7d S ,!ijH�/kFa.?i  ]=>E-FG+G=B�0.?Fa=B,!/ ��,!+  ��H �YH f9FG+a$�&ZFaH^1 ��+G,!i FG�0H3$�E-��ijh?Fa,�FG=>&2;>=Bi ="F

,�� ��� � 	
� � � �  3 2 2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 5kd
69 �� ��+G$�/0E`�!H�+-EGH3&�,!ijhY,�/0H�/kFP,���Fa�0H2EG.?hYH^+GEG&�$�;>=B/0) ��.0/0&ZFa=>,�/�������  2 4 3 2 3 2 2 A0�
69 JN ��� � 	
� � � �%$�El$z��.0/0&^FG=>,!/ ,�������� ��,!+ EGHZ�!H�+G$�;tF($�+-)!H^FGE�  3 2 2 3 2 4 3 2 3 2 2 Ak5
69 "��m ��� ��E � ��,!+!� � � � �}$</01���� �}H4$<;>,!/0) �P="Fa� Fa�0H3S O�8 � 	0F:  3 2 4 3 2 3 2 2 A��
69 "�!� OlH^;_$<FG=B��H]&�,!/kFG+G=>�?.?Fa=B,!/0E%Fa, ��� ��,!+��	��
 ��. $�El$z��.0/0&ZFa=B,!/ ,�� �? [ 4 3 2 3 2 2 AkN
69 "��6 O�$bFa=>,�E%,��� ��H�� � � U �}$�/01 ��� �}H]FG,  ��H�  2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �9�

5? "� ���!H�+-�0H:$<1 89&(�0H^i $bFa=>& ,<��FG�0H ��&�&^H�;BH�+a$bFa,!+l$�/01 FG�0H4HZf9hYH^+G=Bi H^/*Fa$�;��Q$�;B;>E  2 ���

5? 76 ��$�;B;�UI#�H:$�ij;>=B/0H $�/?1 ��$�+G1 ��$�+-H� �89H�H FGHZf�F���,�+ 10H^Fa$�=>;BE� Q 2 3 2 4 3 2 3 2 2 �!d
5? J5 89=>HZ�!H389;B=BF!��$<FGFGH�+G/  Y 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!m
5? eA # U S U%$�;>=B�0+a$<FG=>,!/ Ol.0/   2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �?�
5? �� # U S U%$�;>=B�0+a$<FG=>,!/ OlH^EG=>1?.Q$�;>E  2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!5
5? �� #�H:$<i��D+G, 	Q;BH �P=BFG� FG�0H �u$�E-Fl+G$�E-FGH�+ Fa.0+-/0H�1 ,!/   3 2 3 2 2 3 2 4 3 2 3 2 2 ��A
5? 7d ��$�;B;�U �g$�+-)!H^Fl;>$�1010H^+� l 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? �� U�+-��,!)!H�/?=>& �g$<+G)!HZF� 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? JN #�H:$<iM��X E-H^F:  2 3 4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d9�
5? "��m �D+GH�E-EG.0+-H�� ��H�ijhYH^+a$<FG.0+GH �}$�/01 10H�/0E-=BFL� ��,!+ H�$�&(�  ��H4+G.0/   3 2 4 3 2 3 2 2 d!6
5? "�!� �]SV8���89=>10H]��=BH��4  4 2 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d<A
5? "��6 �]SV8 U�,!;B;>=>i $<FG,!+GE�� 89=BH^��H3$</01 �D=B,!/[ 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d��
5? "��5 �]SV8  ]H^FGH�&ZFa,!+�8�Fa$�&('}  3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d!d
5? "�:A �]SV8  ]+G="��FlU��Q$�ir�YH^+� j 3 2 3 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 d��



�9=B=>=
5? "� �  ]+G="��F�Fa=Bi H4$</01 10+G="��FP10=>E`F($�/0&^H389hYH^&^FG+a$?  4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!m
5? "� � �  4U�EGh�H�&ZFa+a$ ��,!+%Fa�?H ��SV8 #U�H�+GH^/0'�,�� �TS � E  2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? "��d �T��h0=B&:$�;�8�hYH^&^Fa+-.0i ,���Fa�0H���SV8 #U�H^+GH^/0'�,��� � 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? "� � 89�0="��FaE =>/ ��SV8 E-�0, ��H^+�&^,!.0/kFaH^+�E-hYH^&^FG+G.0i   2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 ���

5? "��N �]SV8 EG�?, ��H�+l&�,�.0/kFaH�+lEGh�H�&ZFa+-.0i  c 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 �!N
5? 76�m �]SV8 EG=B/0)!;BH $�+Gi H�;>H^&^FG+G,!/0=B&�E% 2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 N?�
5? 769� 89&(�0H^i $<FG=>& ,�� ��$<;>;tU 1Q$<F($ $�& � .0=>E-=BFa=B,!/ E-��E`FaH�i  3 2 3 2 2 3 2 4 3 2 3 2 2 N�A

A0 "� �g$<+G)!HZF�U�,9,!+-10=>/0$<FaH E`�9E`FaH^i   2 2 3 2 3 2 4 3 2 2 3 2 3 2 2 3 2 4 3 2 3 2 2 Nkd
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�g=B)!.0+GH �! 7d �$� �0HV1?=BXYH�+GH^/kFa=_$<;l&^+G,!E-E EGH^&^FG=>,!/ ��,�+ 10H^.?FaH^+G=B.0i =>E E-�0, �P/ $�E $ ��.0/0&^FG=>,!/ ,��
H�/?H�+G)<� ;>,�EGE � ��,!+ Fa�0+-H�HVE-H^FaE ,��4'*=B/0H�i $<Fa=B&�E^ � �0H \ � ��$<;>.0H^E EG�0, �P/I$<F FG�0,!E-H $<F Fa�?H
� .Q$�E-=>H�;>$�E-FG=>& h�H:$�'}  $<Fa$zEG�0, �P/ =BE%Fa�Q$bF ��+G,!i!��&t$�� H f?h�H�+-=>ijH�/kF�C �!Nbo m�m��? � 5!5 	

� �0=>E /�.?&�;>H�$�+ E`Fa+G.?&^Fa.?+GHV��.0/0&ZFa=B,!/�� ������ �P�Q$<E �YH^H�/�,!�0E-H�+`�!H�1 Fa, EG&:$<;>HV=B/ �I=>/ Fa�?H
10H^H�h =>/?H�;_$<E-Fa=B&�+-H�)!=B,!/ $</01 ,��!H^+ $ �P=>1?H�+�'*=B/0H�i $<Fa=B&�+G$�/0)!H�=B��H f?$�i =B/0H�1 �e5�A 	 =B/ Fa�?H ��$�&(�kF`o
i $�/0/ �<$�+-=_$��0;BH � � � ���� � ��� � � � � ���  � � �P�?=>&(�@+GH^h0+GH^EGH^/*FGE Fa�0H ��+G$�&^FG=>,!/Q$<; � .Q$<+G' ;B=>)!�kFG&�,!/0H
ij,!i H^/kFa.0i �0$�/?1 �P�0=B&(� +-H�10.?&�H�EPFa, � ��,�+%�!H�+`� ;_$�+-)!H��<$�;B.0H�EP,�� \ �  

����� ���	� ����
�$ �'�9� ��
 �� 
 ���
Cgf9hYH^+G=>ijH�/kF�Cnmk6�oLm?��N +a$�/ =>/ FG�0H2�u$<;>; ,��D6�m!m�Aj$<FPFG�0H � �0,!i $�E ��H^XYH�+GE-,!/ ��$<Fa=B,!/Q$�; ��&�&^H�;~o
H�+G$<Fa,�+ �}$�&�=B;>=BFL�j=B/ HZf9h�H�+G=Bi H^/kF($�;	��$�;>; U� 0K�F ��$�EP$�/ HZf�FaH^/0EG=B,!/ ,���$ h0+GHZ�9=B,!.0E H f?h�H�+-=>ijH�/kF �
C �!NboLm!m�� � �P="Fa� $ �0=>)��0H�+ ��H:$�i�H�/0H^+G)���� �P�?=>&(��$�;>;B, �PE�i H�$�EG.0+-H�ijH�/kFaE2$<F4�?=>)!��\ � ��$<;>.0H^E
�P=BFG�r$ �P=>1?HT+G$�/0)!Hn,��9F($�+-)!H^FGE���+G,!i ��H�+`�3;B=>)!�kF � � ��� Fa, ��H�+-�2�0H�$:��� � �	��
 ��. �  � �0HT'*=>/0H^i $bFa=>&
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�g=B)!.0+GH �� �� � � =>/?H�i $<Fa=B&4U�,��!H�+G$�)!H2��,!+���&t$�� H f9hYH^+G=>ijH�/kF�Cnmk6�o m9��N? � �0H2�0=>)��0H�E`F � ��$<;>.0H^E
$�+-H2/?,�Fl$�&�&^H�E-EG=>�?;>H Fa, Fa�?H2;B=>)!�kF%Fa$�+G)�H^FaE^ 

KL/�FG�0H /?HZf�Fr&(�0$�h?FaH^+ � ��H �P=>;B; HZf?$�ij=>/0H FG�0H h?�*��E-=>&�E3i ,<Fa=B�<$<FG=>,!/ ��,!+ Fa�0HjHZf9h�H�+G=Bi H^/kF
=>/ iz.?&(� ij,!+GH 10HZF($�=B;  T89HZ�!H^+a$�;�10=BXYH�+-H�/kFl=>/kFaH^+Gh0+-H^Fa$<Fa=B,!/0E%��,!+ Fa�?H210$<F($ �P=>;B; ��H3h0+-H�E-H�/kFaH^1  
KL/ U��Q$<h?FaH^+ 5 �YFG�0HrH f9hYH^+G=>ijH�/kFa$�;�E-H^FG.0h$�P=>;>;���Hz10=BEG&^.0EGE-H�1�� =B/0&�;B.010=B/0) ��H:$<i�;B=>/0H �}Fa$�+G)�H^F �
$�/01 EGh�H�&ZFa+G,�i HZFaH�+^ PKL/ U��Q$�h?FGH�+�A ��$ 10HZF($�=B;>H�1 10=BEG&�.?EGEG=B,!/ ,<� Fa�0Hr$�/Q$�;"��EG=>EPh0+-,9&^H�10.?+GH �P=B;>;
��,!;B;>, �4 PK�F��P=>;B;t=>/0&^;>.010H2Fa�0H3E-FGH�h0E]��,!+lHZf�FG+a$�&ZFa=>/?) HZf9h�H�+G=Bi H^/kF($�;�&�+-,!EGE]E-H�&ZFa=>,�/0E $�E ��H^;>; $<E
10H^EG&�+-=>h?FG=>,!/?E�,�� $�;>; FG�0H2&�,!+-+GH�&ZFa=B,!/0EPFa�Q$<F!��H�+-Hz$�h0h?;>=>H^1 FG,jFG�0H21Q$<F($9 �g=>/0$�;>;"� �?=B/VU��0$�h?FaH^+
���Q+-H�EG.?;BFaE �P=B;>; ��H4h0+GH^EGH�/kFGH�1���=>/0&^;>.01?=>/0) &^+G,!E-E�E-H�&^FG=>,!/?E �}E-FG+G.0&ZFa.0+-Hr$�/?1 E-&:$�;B=>/0) ��.0/0&ZFa=B,!/0E� 
U�,!ijhQ$�+-=>EG,�/0E�P=BFG� Fa�0H^,!+GHZFa=>&�$�; &�$�;>&^.0;_$<FG=>,!/?E �P=>;B; ��H 10,!/0H ���P�0H�+-H4hY,!E-EG=B�0;>H< DKLi h0;B=>&�$<Fa=B,!/0E
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FG�0H E-&:$�;B=>/0)V,<�l$V+GH�1?.0&�H^1 &^+G,!E-E
EGH^&^FG=>,!/ =>/ FaH^+GijEj,<��� $�/?1 � �u� ��� 	 ��� � �P�0H^+GH �
=>E FG�0H ;B,!/0)!="Fa.01?=>/Q$�;Tij,!i H^/kFa.0i ,<��Fa�?H
E-FG+G.0&(' /*.0&^;>H^,!/  ��H �P=B;>;YHZf?$�ij=>/0H�FG�0H2$�h0h0+-,k$�&(� Fa, E-&:$�;B=>/0) �P="Fa� =>/?&�+GH�$�EG=B/0) ij,!i H^/kFa.0i
Fa+G$�/0E`��H�+l$�/01 10=>E-&�.0E-E Fa�0H2$�E-EG.0ijh?Fa=B,!/0EP=>ijh0;B=>&�="F�=B/ Fa�0H4h0+-H�E-H�/kF($<FG=>,!/  

� �0HrE-&:$�;B=>/0)j;>=Bi ="F%,���Fa�0H2=>/?H�;_$<E-Fa=B&4/�.?&�;>H�$�+PE-FG+G.0&ZFa.0+-Hr��.0/0&ZFa=>,�/ ��� �� � � � � � ��P=>;B;t$�;>E-,
��H2H f?$�i =B/0H�1 =B/ ��,�FG� �V$�/01 �0 
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H�;BH�&ZFa+G,�/  � �0H 	0/Q$�;TE-F($bFaHj=>E2i $�1?H .0h�,��%FG�0H E-&:$<F-FaH^+GH�1@H^;>H^&^Fa+-,!/��tFa�0H H � H^&^FaH^1
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�g=B)!.0+GH�69 "� � � �?H � .Q$�EG=~oLH^;_$�E`Fa=>&l+GH�$�&^FG=>,!/  DC�� �� $</01 C�� �� � $�+-H�Fa�?H]H�/0H^+G)!=BH�E�$�/01 ij,!ijH�/kF($4,��Fa�?Hj=B/0&�,�i =B/0) $�/01 E-&:$<F-FaH�+-H�1 H�;BH�&^FG+G,!/  � �0H �9=B+-FG.Q$�; h0�?,�Fa,!/ ,���H�/?H�+G)<� $�/01 ij,!i H^/kFa.0i
� ��� �����=>/kFaH^+a$�&ZFaE �P="Fa�rFG�0H%/*.0&�;BH�.0ETS � �k$<Fg+GH^E-FD=B/rFa�0H ;>$���,!+a$<FG,!+-�� � �0H +GH^EG.0;"F =>Eg$]'*/0,9&('<H�1,!.?F]/�.?&�;>H^,!/$�P=BFG� H�/0H^+G)�� $</01 i ,�i H^/*FG.0i�� � � � � � � � �� � $�/01 Fa�0H +-H�&^,!=>;�/�.?&�;>H^.0E �P=BFG�
H�/?H�+G)<� $�/01 i ,�i H^/*FG.0i�� ��� �� � � � � �� ��� ����� 

� �0H ij,!E`Fr)!H^/0H�+G$�;nHZf9h0+-H�EGE-=>,!/���,!+3H^;>H^&^Fa+-,!/ E-&:$<F-FaH^+G=>/?) =>/ Fa�?H ,!/?HZoLh?�0,�Fa,�/ HZf9&(�Q$</0)!H
$�h0h?+G,:f9=>i $<Fa=B,!/ =>E �e5�� 	
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�P�0H^+GHnFa�0HnEG.?�0EG&^+G=>h9FaE ��$�/?1 �[10H^/0,�FaHDFG�0HnH�;>H^&^FG+G,!/2$�/014Fa�?HTH � H�&ZFaH�13hQ$�+`Fa=>&^;>H ��+GH�E-hYH^&^FG=B�!H^;B���
�W=BEgFa�?H%A<oLij,!ijH�/kFa.?i FG+a$�/?E-��H�+ $�/01�� 	 � $</01 ���	 � $�+-H�Fa�?H ;>H�h9Fa,!/0=B&�$</01 /*.0&�;BH:$�+D+-H�EGh�,!/0E-H
FaH^/0EG,�+GE� � �0=>;BH2FG�0Hz;>H^h?Fa,�/0=>&4FaH^/0EG,!+�=>El&�,!ijh0;>HZFaH^;B� 10HZFaH�+-i =B/0H�1 �*� '*=>/0H^i $<FG=>&^E �}=>/V,�+G10H^+
Fa, &�$�;>&^.0;_$bFaH�FG�0H /*.0&�;BH:$�+ +-H�EGh�,!/0E-H FaH�/?EG,!+ ��,!+�FG�0H &:$<EGH4,���iz.0;"Fa="o "4H  =B/0&�=B10H�/kF H^;>H^&^Fa+-,!/0E �
,!/0H4iz.?E-Fli $<'�H EGHZ�!H^+a$�;�EG=Bi h0;B=B����=>/?)z$�E-EG.0ijh?Fa=B,!/0E^ 
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�]/0H�h0+-H�E-&�+G=Bh?Fa=B,!/ ��,�+TFG�0=>E�=>EnFa�0H�KLi h0.?;>EGH ��h?h0+G,:f9=>i $<Fa=B,!/ �uK � � ���P�0H�+-H�Fa�0H�10,!ij=>/Q$</*F

h0+-,9&^H�EGEj=>EzFa$�'�H^/ FG, ��H EG&�$<FGFGH�+G=B/0) ��+G,!i =>/010="��=>10.Q$<;�/*.0&�;BH�,!/?E $�/?1 ,�/0;B�
FG�0H i ,<Fa=>,�/
,��
Fa�?H E`Fa+-.0&('@/*.0&�;BH�,!/ iz.0E-F ��H Fa+-H:$<FGH�1 +-H�;>$<Fa="�9=BE-FG=>&:$<;>;B�� KL/ FG�0H K � � Fa�0H &^+G,!E-E E-H�&^FG=>,!/ =BE
�P+G="FGFGH�/ 1?, �P/ =>/�FGH�+-i E2,��%FG�0H /*.0&^;>H:$<+3E-hYH^&^Fa+G$�;n��.0/0&^FG=>,!/ � � � � �
� ��� � � �P�?=>&(� +-H�h0+-H�E-H�/kFaE
Fa�?H h0+G,!�0$��0=>;B=BFL� ,���	0/010=>/?) $ /�.?&�;>H^,!/ ,��nH�/?H�+G)<� � �4$</01 i ,!ijH�/kFG.0i ����4=>/ FG�0H /*.0&�;BH�.0E^ 
� �0H �n;>$�/0H �
$:�!H3KLi h?.0;>E-H ��h0h0+G,:f9=>i $<FG=>,!/ ��� � K � �P=>EPFa�0H3EG=Bi h0;BH�E`F�=Bi h?;>H�ijH�/kFa$<Fa=B,!/ ,��
Fa�?=>ElEG&(�0H^i Hr$�/01 =B/0&�;B.010H^ElFG�0Hr$<1010=BFG=>,!/0$�;�$�E-EG.0ijh?Fa=B,!/ FG�Q$<Fl,!/0H3/0H�)�;>H�&ZFaEPFa�0H 	Q/Q$<;�E`F($<FGH
=>/kFGH�+a$<&^Fa=B,!/0ET,���Fa�?H�'*/0,�&('�H�1 ,!.9F�/*.0&^;>H�,�/ �P=BFa�jFa�0H�+GH^EG=>1?.Q$�;�/�.?&�;>H^.0E� � �0H^EGH =B/*FGH�+G$�&^FG=>,!/0E
$�+-HrEGi $�;B;�$</01VEG�?,!.0;>1 10H�&^+GH:$<EGH �P=BFG�V=>/?&�+GH�$�EGH^1V�<$�;>.0H^E�,��n\ � �Y&�,!+-+GH^EGh�,!/010=B/0) Fa, EG�0,�+-FaH^+
=>/kFGH�+a$<&^Fa=B,!/ Fa=Bi H^E� 

� �0=>El$�;B;>, �PE%Fa�?H2/*.0&^;>H�$�+ +GH^EGh�,!/0EGH4FaH^/0EG,�+PFG, ��H �P+G="FGFGH�/ $�E � 5�� 	
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� �0H FaH^+GijED10H�E-&�+-=>�0=B/0)]Fa�0HPH^;>H�&ZFa+-,!i $<)!/0H^FG=>&�=>/kFaH^+a$�&ZFa=>,�/ &:$�/ ��H%�u$�&^FG,!+G= ��H�1z��+-,!i FG�0H EGh�H�& o
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ALCOVE ARC SECTIONINSIDE HALL C

Towards
Beam Dump

Target

Superharp: H00

Superharp: H00A

BPM: H00A

Slow Raster

BPM: H00B

Fast Raster

Superharp: C17A

Superharp: C17B

BPM: C17

Superharp: C12ASuperharp: C12B BPM: C12

Superharp: C07A

Superharp: C07B

BPM: C07

DISTANCE FROM TARGET (in meters)

Target

Superharp: H00A

Superharp: H00

BPM: H00A

Slow Raster

BPM: H00B

Fast Raster

BCM1

BCM2

BCM2

BCM1

Unser

0

2.315

1.473

3.272

3.272

20.71 (Y)

21.11 (X)BCM3

BCM3

25.94

26.24

26.542.199 (Y)

2.799 (X)

1.354

Unser
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qr^H-U+ E_$ 5H- $ +H+H/2M�),143 $ 62- E yP^ $KE R < b $ ydh.-g6 b -0-%5�6p^A-U6 b MPZH/D1JR 6 & ^ $ 3dh.-0/ G 1 G 6p^H-UZH-g6p- & 6p1JMN5lMK/
RTM &:$KE + E_$ 5H- �:qr^H- & -%5762/ $KE / $ y Gl$ /2-"62^HM G -a6p^ $ 6S+ $KGDG 62^H/2M F QN^ 6p^H- & -0576p-%/UMKR86p^H-aZH-g6p- & 6p1JMN5
+ E>$ 5H- $ 5HZ RTM EJE M b 6p^A-"MN+A6p1 &:$KE $ ),1 G �
qr^A-�3 MN3 -%576 F 3 MKRx6p^A-"+ $ /D621 &0E - G b ^AM G -"6p/ $ �D- & 6pMN/D14- G
E 1J- $KE MN5HQY62^H-�MN+A6p1 &:$KE�$ ),1 G ZH-"2 5H- G 62^H- & -05~62/ $KE 3 MN3 -%576 F 3 MKRU6p^A- G +.- & 62/2MN3 -062-%/(��qr^H-
ZH-g6p- & 6p1JMN5 � RTM &:$KE + E_$ 5A- 1 G +i-%/2+i-%5AZH1 &0FHE_$ /|62M$62^H1 G & -%576p/ $KE 6p/ $ �D- & 6pMN/ y $ 5HZ 6p1 E 6p-0Z � � / b 1J62^
/2- G +i- & 6l62M 62^H- % 6p/ F -�%
RTM &:$KE + E_$ 5H- MkR'6p^A- G +.- & 6p/DMN3 -06p-0/(� qr^H- % 6p/ F -�%
RTM &:$KE + E_$ 5A-$1 Gj$ 5
$ +H+A/2M�),143 $ 6p1JMN5�6pM�62^H- G2F / R $�& - ZA-32 5H-0Z h7y�62^H-�145H1 6p1 $KE / $ y G $ 6dI $ /21JM FHG $ 5AQ E - G%@:FHG -0Z�62M
ZH-g6p-%/D3l1J5H-|6p^A-�+iM G 1J6p1JMN5 $ 6 b ^H1 & ^$62^H-0y&% /2-aRTM &0FHG -0ZYh7y�62^H-a3 $ QK5H-06 G �

� 1J62^H145�62^H- G +i- & 6p/2MK3l-g6p-%/ & M,MK/2ZH1J5 $ 6p- G y G 62-%3 @ 6 b M RT/ $ 3l- G $ /2- FAG -%Z � 62^H-|RTM &:$KE + E_$ 5A-
RT/ $ 3l- $ 5HZY62^H-\6 $ /2QK-06'RT/ $ 3 -��Uqr^H-\RTM &:$KE + E>$ 5H- & M MN/2ZH1J5 $ 62- G y G 6p-03�^ $KG 1J6 G MN/D14QN1J5$1J5Y6p^A-
& -0576p-%/'MKR
6p^H-\ZH-062- & 6p14MK5 + E_$ 5A-�zTh F 6'62^H-P6 b M + E_$ 5H- G ZHM�5HMK6 & MN1J5 & 1JZH-�{ @ $ 5HZ�1J6 G I $ /D1 $ h E - G
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To focal plane
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(down)

spectrometer
central ray

w*1JQ F /2- }��1� � q $ /DQN-06 & M,MN/DZH145 $ 6p- G y G 6p-03 � �� +iMN1J5~6 G $KE MK5HQ�6p^H- MN+,6p1 &�$KE $ ),1 G 1J5 G 1JZH-�6p^A-G +i- & 6p/DMN3l-g6p-0/ @ �V�+iMN1J5~6 G ZHM b 5Y1J5�62^H-aZH1 G +.-0/ G 1JIN-aZH1J/2- & 6p1JMN5 @?$ 5HZ �� +.MK14576 G hi- $ 3 < E -0R 6(�

$ /D-lQN1 IN-05 62^H- GDF h G-& /21J+A6 b 1 6p^ B RT+Hj �lqr^H-l6 $ /2QK-06 & M MN/2ZA145 $ 62- G y G 62-%3 1 G4& -05~62-%/D-%Z $ 6�6p^A-
6 $ /2QN-g6 $ 5HZ�6p^H-"I $ /21 $ h E - G $KGDG M & 1 $ 6p-0Z b 1 6p^�1J6 $ /2-a^ $ IN- B 6 $ /2j G2F h GG& /D14+A6 G z G -0-Pw814Q �,} �1��{"�
qr^H-]6>y +H1 &:$KE ZH1 G 6p/D14h F 6p14MK5 MkR�- E - & 6p/2MK5m-0IK-%576 G 145l62^H-SRTM &�$KE + E_$ 5A-U1 GLG ^HM b 5�145lw*1JQ � }�� ;��

qr^H1 G\G ^ $ +i- @�& MN3 3lMK5 E yY/2-0RT-0/2/D-%Z 62M $kG3$ 5 % ^HM F /DQ E_$KGDG % @ 1 G 6p^H- /2- G2FHE 6�MKR RTM &%FHG 145HQ$145 6p^A-
ZH1 G +i-%/ G 1JIK-YZH1J/2- & 6p1JMN5 h7y�6p^H- 
 � $ 5HZ 
 � ' FQ$ ZH/ F +iM E -�3 $ QK5H-06 G $ 5AZ 145�6p^H-$6p/ $ 5 G IK-%/ G -
ZH1J/2- & 6p1JMN5 h7y 6p^H- 
 ;+' F0$ ZH/ F +.M E -��
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qr^H- 6p/ $ �D- & 6pMN/ y MKR:6p^A- + $ /D621 &%E -d1 G /2- & MN5 G 6p/ F?& 6p-0Z FHG 145HQ�1J5ARTMN/23 $ 6214MN5$RT/2MN3 6p^H-d6 b M�ZA/21JR 6
& ^ $ 3Ph.-0/ G � qr^H- ^H1 6 G 1J5�6p^A- 2 / G 6 ZH/21 R 6 & ^ $ 3dh.-0/ $ /D- FHG -0Z�62M�14ZA-%576p1 R y &0E4FHG 6p-%/ G MKRS^H1 6 G%@
&:$kE4E -0Z B G + $�& -\+iMN1J5~6 G j � qr^H-\^A1J6 G 145$- $<& ^YMKR�62^H- G - &0E4FHG 6p-%/ G�$ /2-a6p^H-05 2H6U6pM $ 3 145H1 < 62/ $�& ��@
&:$kE4E -0Z $�BDG 6 F hHj � � 1J62^H145$- $<& ^ G 6 F h @ 1 6'1 G 5A- & - G2GG$ /Dy$6pMlZH-062-%/23 145A- b ^H-g6p^H-0/]6p^A-P+ $ / 6p1 &%E -
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w*1JQ F /2- } ��; � q:y +H1 &�$KEPB ^HM F /DQ E_$kG2G j�ZH1 G 6p/D14h F 6214MN5 MKRt- E - & 62/2MN5 G 145 6p^H-m[|��O �8� $ 6 $ RT/DMN3 $
&:$ /2hiMN5�/ F 5 $ 6 	 ����� ���K9 / @ ���������]< �,� 9N9 e -0f � & 1 GrG ^AM b 5 �
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+ $KGDG -0Z 62^H- b 1J/2-lMN5�6p^H- E -gR 6dMN/�6p^H-l/214QK^~6(�Yqr^H-mhH/ F 62-mRTMN/ & - $ +A+H/2M $<& ^�1 G 6pM 2H6 $KE4E 6p^A-
E -gR 6D< /214QK^~6 & MK3dhH145 $ 6p1JMN5 G�$ 5HZ�6pM & ^HM,M G -d6p^A-dh.- G 6aMN5A-dh $KG -%Z MN5 �W` @ h F 6 $KG 62^H1 G 3 -062^HM Z
1 G 62143 - & MN5 GDF 3 145HQ @ 1J6 1 G 62^H- E_$KG 6 /2- G MN/D6(� C 5 G 6p- $ Z @ RTMN/ + E>$ 5H- G b 1 6p^ + $ / $KEJE - E b 14/D- G z �
$ 5HZ � � @ RTMN/P- ) $ 3l+ E -�{ @D$YG 3 $KEJE�$ 5AQ E - $ +H+H/DM�)A1J3 $ 6p14MK5�1 G\FHG -0Z � C Rr6p^H- Ga$ 3 -�+iM G 1 6p14MK5 1 G
/2- & MN5 G 6p/ F0& 62-%Z RTMN/U6p^H-�6 b M + E>$ 5H- G%@ G 145 & -\62^H-d+ E>$ 5H- G�$ /2-\MKu G -06|h~y � �N; & - E4E @ 6p^A-P+ $ / 6p1 &%E -
1 GP$kG2G2F 3l-0Z$62Ml^ $ IK-\+ $kG2G -0ZYhi-06 b -%-05�6p^A-a6 b M b 14/2- G �
v R 62-%/ $KEJE 62^H-/2H6 G ^ $ IN- hi-%-05 +.-0/DRTMN/D3l-0Z�RTMN/]62^H-/2 / G 6aZH/D1JR 6 & ^ $ 3dhi-%/ @ 6p^H1 G +H/DM & -%Z F /D-

1 G /2-0+.- $ 6p-0Z�RTMN/S6p^A- G - & MN5AZ�MN5H- �rqr^H-\62/ $�& � 145AQ & M ZH-�6p^H-05 2H6 G MN5H-a6p/ $�& � 6p^H/DM F QN^$6p^H-03 �

C R
3 MN/2-a6p^ $ 5YMN5A-\6p/ $�& � 1 G RTM F 5HZ @ 62^H-\MK5H- b 1 6p^�62^H- G 3 $kE4E -0/ �W`|1 Gl& ^HM G -%5 �Uqr^H-\62/ $�& � 1 G
6p^A-%5 +H/2M �D- & 62-%Z 6pM�62^H-dRTM &�$KE + E_$ 5H- @ ZH-"2 5H-%Z $KG hi-%1J5HQ $ +H+H/DM�)A1J3 $ 6p- E y$^ $KE R < b $ y�h.-g6 b -0-%5
6p^A-a6 b M & ^ $ 3dhi-%/ G%@�$ 5HZ 6p^A-aRTM &:$kE + E_$ 5H-"I $ /21 $ h E - G zTV�� �6� � � � � V � � � � � �� � { $ /D-�ZA-06p-0/23 145H-0Z �

� 5 & -"6p^A-"+.M G 1J6214MN5 $ 5HZ $ 5HQ E - G MKRW62^H-"+ $ / 6p1 &0E - $ /2- � 5HM b 5$145�6p^A-|RTM &�$KE + E>$ 5H- @ b - &�$ 5
/2- & MN5 G 6p/ F0& 6P6p^H- Ga$ 3 -6' F0$ 576p1J6214- Gr$ 6�6p^A-l6 $ /2QN-g6 � qr^H1 G 1 G ZHMK5H- FAG 145AQ $ 62/ $ 5 G RTMN/D3 $ 6214MN5
3 $ 6p/D1 )mMKR862^H-"RTMN/23 �

� � � � �
� � � � � � ��� �

� � � � z V�� � { � zTV � � � { � z � � � { � z � �� � { � RTMK/ z ����� ��� � E � 3	� � { zT} �1��{

b ^H-0/2- � � � 1 G $ 6 $ /2QN-g6 ' FQ$ 576p1 6>y @ �
�� � � � 1 G MN5H- & M EJF 3l5 MkR�62^H-�/D- & MK5 G 62/ F0& 6p14MK5 3 $ 62/21 ) @

$ 5HZ�
 1 G 62^H-mMN/DZH-%/�MKRt62^H-l62/ $ 5 G RTMN/D3 $ 6214MN5 @ b ^A1 & ^�RTMN/a6p^A-m['��O 1 G ����qr^H- ' F0$ 576p1J6214- G
QN1 IN-%5 h7y 6p^H1 G 6p/ $ 5 G RTMK/23 $ 6p1JMN5 $ /2-mV �
 � � � � �� @ b ^H1 & ^ 1 G 6p^A- G2E MK+.-lMKRS6p^H-m62/ $�& � z� ���� {\1J5
6p^A-�V z ZH1 G +i-%/ G 1JIK-�{dZH14/D- & 6p14MK5 @ � �
 � � � � �� @ b ^H1 & ^ 1 G 62^H- G2E MN+.-�MKRU6p^A-$62/ $�& � z ������ {P145 6p^A-
� ZH1J/2- & 6p1JMN5 @ � 
 � � � � `� @ b ^H1 & ^ 1 G 6p^A-$+iM G 1J6p1JMN5 MKRU6p^H-�1J5~62-%/ $�& 6214MN5 +iMN14576 @�$ 5HZ � � � � � @
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b ^H1 & ^�1 G 6p^H-lZH-0I 1 $ 6p14MK5 RT/DMN3 6p^H- & -%5762/ $KE 3lMN3 -%576 F 3 145 $ �$V 
 � � 1 G 5HMK6dQK1JIN-05�h7y 6p^H1 G
6p/ $ 5 G RTMN/23 $ 6p1JMN5 z MN5 E y } ' FQ$ 57621J6p1J- G2&:$ 5�h.- -g) 6p/ $�& 62-%Z G 145 & -mMN5 E y } $ /D-m3 - $KGDF /2-0Z�{ $ 5HZ
1 G 6 $K� -05 62M�hi- 9�� � ^H1 E -d62^H- +H/21J3l-0Z ' F0$ 576p1J6214- G & MN/D/2- G +.MK5HZ 62M GDE MN+i- G0@ 6p^H- $�&^& -0+A6 $ 5 & -
MKRx6p^H-�['��O�1 GtG 3 $KEJE -%5AM F QN^�z. ��9N9k3l/p{ @ 62^ $ 6S1 6 % GP$ /D- $KG MN5 $ h E - $ +H+A/2M�),143 $ 6p1JMN5m6pM 62/2- $ 6
6p^AM G - G2E MN+i- Gl$KGl$ 5HQ E - G �
qr^H-�/D- & MK5 G 62/ F0& 6p14MK5�3 $ 6p/21 ) - E -%3 -%576 G b -%/2-mMNhA6 $ 145H-0Z�+H/D-0I 14M FAG2E y FAG 145AQ $ 5�1 6p-0/ $ 621JIN-

2H6D6p145AQl+H/DM & -%Z F /2- @.G 6 $ /D62145HQ b 1J6p^ $ 3 M ZH- E MKR�62^H- G +.- & 62/2MN3 -062-%/'MK+A6p1 &%G%@ RT/DMN3 n � O!� C � <
w C �UC q � + ��� - � qr^H- 3 $ 6p/D1 ) - E -%3 -%576 G $ /2-�6p^A-%5 /2-"2H6 b 1J62^ [|��O�Z $ 6 $ 6 $k� -%5 b 1 6p^�6p^A-
G 1J-0IK- GDE 1J6 @ b ^HM G -�+ $ 6262-%/D5Y3 $K� - G 1 6S+.M G2G 1Jh E -|62MlZA-06p-0/23 145H- b ^A1 & ^$^HM E -"62^H-a+ $ /D621 &0E - b -%576
6p^A/2M F QK^ �'qr^H-P3 $ 62/21 )$- E -03l-0576 G]$ /2-\62^H-%5 3 M ZH112 -0Z G M�6p^ $ 6|- $<& ^ -0IN-0576a145�62^H- G 14-gIN- GDE 1J6
Z $ 6 $ 1 G /2- & MN5 G 6p/ F?& 6p-0Z�62MP6p^H- & MN/2/D- & 6S+.M G 1J6214MN5 �*�|1Ju.-%/D-%576t6 $ /2QN-g6 G $ /D- FHG -%Z RTMN/tMN+,6p143 14� $ <
6p1JMN5 MKRrZH1 u -0/2-%576�I $ /21 $ h E - G%@�$ 5HZ 3 $ 57y 2H6 Gz$ /D-l+i-%/ RTMN/23 -%Z h.-gRTMN/2- 6p^A-m3 $ 6p/D1 ) - E -%3 -%576 G
$ /D-/2 5 $KE 14�0-%Z ��qr^H- ZH-g6 $ 1 E4G MKR:62^H-+2H6262145HQm+H/2M & -0Z F /2- &�$ 5 h.- MKhA6 $ 1J5H-%Z�RT/DMN3 s � f:M E 3 -%/3% G
6p^A- G 1 G + �K? - �
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w MN/r6p^H-\3 $ �DMN/21 6>y�MKR�62^H-�-g),+.-0/21J3l-05~6 @ 62^H-d['��O b $KG / F 5 b 1 6p^�6p^H-\3 $ QN5H-06 G 145Y5A-%Q $ 621JIK-
+iM E_$ /D1J6>y @�$�&^& -0+A6p1J5HQ $KEJE 5H-%Q $ 6p1JIK- E y & ^ $ /2QK-%Z + $ /D6p1 &%E - G � O 145 & - b -�% /2-Y1J576p-%/D- G 6p-%Z MK5 E y 1J5
- E - & 6p/2MK5 G%@ 1J6 1 G 143 +iMN/D6 $ 576P6pM hi- $ h E -m6pM G - E - & 6 6p^A-%3 $ 5AZ�/D- �D- & 6 6p^A-$+A14MN5 G ��qr^H-�Q $kG
�n -%/D-%5 � M�I $ 5HZ�6p^A- E - $ Z�Q E_$kG2G n%$KE MN/21J3l-g6p-0/ b -%/D- FAG -%Z 62M G - E - & 6 - E - & 62/2MN5 G hiMK62^ $ 6d6p^A-
6p/D14QNQK-%/ E -0IN- E�$ 5HZ b 1J62^ G MKR 6 b $ /2- &%F 6 G 145 6p^H- $ 5 $KE y G 1 G �
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w MN/�62^H- $ 5 $KE y G 1 G%@�$ �n -0/2-05 � M�I &0F 6dMkR��,���$+H^HMk6pM - E - & 62/2MN5 Gr$ 5HZ $ &:$kE MN/D143 -06p-0/ &%F 6\MKR
9�� � 6p1J3l- G 62^H-\I $KEJF -PMkR
6p^H-\- E - & 62/2MN5�+i- $k� z ( � � � �k+ �)�={ b -%/D- FHG -0Z�6pM G - E - & 6'- E - & 62/2MN5 G � C R
6p^A-'- E - & 6p/2MK5�+.- $K� b -0/2-|+i-%/ RT- & 6 E y & -0576p-%/D-%Z $ 6 �,��9�145m62^H-'5AMN/23 $KE 1J�%-0Z &�$KE MN/D143 -062-%/:-%5H-0/2QKy
G +i- & 6p/ F 3 z�( � � � �k+�{ @ 62^H-%5 b - & M FHE Z FHG - $ & MN5 G 6 $ 576PI $KEJF - &%F 6 @ h F 6 G 1J5 & - &:$kE 14hA/ $ 6214MN5 1 G
5HMK6U+i-%/ RT- & 6 @ 62^H-�/2- & MN5 G 6p/ F?& 6p-0Z�+i- $K� &�$ 5Yhi- G ^H1JR 62-%Z $ RT/ $�& 6214MN5�MKR $ +i-%/ & -%576 $ b $ y�RT/2MN3
�,� 9��
qr^H-a- E - & 6p/2MK5�+i- $K� b $KG 2H6S62M $ e4$KFHGDG 1 $ 5 @Q$ 5HZ 62^H- &:$KE MN/21J3l-g6p-%/ &%F 6 b $KG ZH-32 5A-%Z $kG
6p^A- +i- $k� +.M G 1J6214MN5 2H6aI $KEJF -d6p1J3l- G 9�� � � qr^AM G - -0IK-%576 G 6p^ $ 6aZA-%+iM G 1 6p-%Z E - G2G -%5H-0/2QKy b -%/D-
/2- �D- & 6p-%Z � C 5$/2- $KE 1 6>y @ 62^H-%/D-\1 G MN5 E y $ G 3 $KE4E RT/ $�& 6p1JMN5�MKR $ +i-%/ & -0576'ZH1 u -0/2-05 & -a145 62^H-"y,1J- E Z
1JR $ & MN5 G 6 $ 5~6SI $KEJF - &%F 6SRTMN/S( � � � �k+�1 GrFHG -0Z �
qr^H-%/D- $ /2- G -0IK-%/ $kE 6>y +i- G MKRxh $<& � QK/2M F 5AZ$62^ $ 6 $ /D-|+H/D- G -0576'1J5m6p^H-"Z $ 6 $dGG$ 3l+ E -��
O,MN3 -

$ /D- F 5 b $ 576p-0Z�- E - & 6p/DMN5 G 6p^ $ 6 $ /D- $ /2- GDFHE 6\MKRr+ $ 14/a+H/DM,Z F?& 6p1JMN5 RT/DMN3 $ +A^HMK6pMK5�-%3 1J6D6p-0Z
-%1 6p^H-0/*6p^A/2M F QK^ � /2-03 GDG 6p/ $ ^ EJF 5HQ"MN/ $kGn$ /2- GDFHE 6�MKR ��� ZH- &�$ y���qr^H- G - $ /2- & ^ $ /2QN- G y 3l3 -062/21 &
$ 5HZ $ /2-�- E 143 145 $ 6p-%Z�62^H/2M F QN^ GDF hA62/ $�& 6p14MK5YMKR $ � � y 1J- E Z$RT/2MN3 6p^H-\+.M G 1J621JIN-a+iM E_$ /21J6>ym/ F 5 <
5H1J5HQ � v 5HMK62^H-%/Uh $�& � QN/DM F 5HZ G M F / & -\1 G - E - & 6p/DMN5 GUGG&:$ 626p-0/2-0ZYRT/2MN3 6p^H- & MK5~6 $ 145A-%/ & - EJE b $kE4E4G
145d62^H- &:$kG -rMKR�6p^A- & /DyKMNQN-05H1 & 6 $ /2QN-g6 Gn$ 5AZ 62^H- G - $ /2-r- E 1J3l1J5 $ 6p-0ZPh7y GDF hA62/ $�& 6p145AQ|6p^H-r-03l+A6>y
$KEJF 3l1J5 F 3 &:$ 5�Z $ 6 $ y 14- E Z �Sw*1J5 $KEJE y @AG MN3 -P+H1JMN5 G + $KGDG]$KEJE 6p^H- G MKR 6 b $ /2- &%F 6 G ZH- G 14QK5H-%ZY62M
/2- �D- & 6]62^H-%3 $ 5AZYQN-g6]1J576pM 6p^H-�- E - & 62/2MN5 Ga$ 3l+ E -ah~y�+A/2M Z F0& 1J5HQ � 5AM & � <>MK5Y- E - & 6p/2MK5 G MkR�-%5 <
-%/DQKy G2F��j& 14-%576]6pMm+A/2M Z F0& - $lG 14QN5 $KE 145�6p^H- �n -%/2-05 � M�I�ZH-062- & 6pMN/3�4."5HM & � <>MN5�- E - & 62/2MN5 G]$ /D-
-%3 1J6D6p-0ZmRT/2MN3 $ 62MN3 G b ^H-05 $r& ^ $ /DQN-%Z + $ /D6p1 &%E -]+ $kG2G - G 6p^H/DM F QN^ 3 $ 6D6p-%/ $ 5HZ�62/ $ 5 G RT-%/ G -%5 <
-%/DQKy 6pM�6p^H- & MN5 G 6p1 6 F -0576 $ 62MN3 G ��(�IN-05�6p^HM F QN^ 62^H- G -�+H1JMN5 G ZH-%+iM G 1J6\MN5 E y � �N9N9N��-0f MKR
-%5A-%/2Qky�1J5$62^H- &:$KE MN/21J3l-g6p-%/ @ RTMN/D3l1J5HQ $lG - & MK5HZ $ / y�+i- $k� 145�6p^H- G +i- & 6p/ F 3 $ 6��a9�� � �k+ @ 6p^A-
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6 $ 1 E MkR*6p^A1 G +i- $K� - ) 6p-%5AZ G hi-0yKMN5HZ$6p^H- &%F 6 $ 5HZ�1J576pM 6p^H-a- E - & 6p/DMN5 Ga$ 3 + E - �

� ����� 
 ���%� ��� � ! �(� � ) � ,�� � � � � ��� **& � �
O,MN3 - G-&:$ 6D6p-%/D-%Z�- E - & 62/2MN5 G -03l1 6r^H1JQN^ -%5H-0/2QKy�+H^HMK62MN5 G 145�62^H-"6 $ /DQN-06 @ b ^H1 & ^�1J5�6 F /D5 RTMN/23
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