
� � � �

� � � � � � � 	 
 �� 


�����������������������
�������� 

! " #

$�% &'&)(



�



�

� � �
� ���	�
�
����
 ���
��� � ���������������! #" $%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)(

��� �*� � +�,.-�/102�43#5 $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)(
��� �*�6� 798 :�;9<9=�>@?BA9C2DFEHGJILKNM.O1P $&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

���Q� R1S�T UWV'�
VX�2Y $'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)Z
���[Z ���������.\F]NT $&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �_^

���[Z`� � abEdc1edfgK!Gihkj4lL\m]nToUqpsr	t'Y $%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)u
���[Z`�6� vNw�xyEdzJ{&|g}9edfyKXU~+�t'+�Y $&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �_�
���[Z`�QZ ���.�4�2}d� :�|g}��ke1c9z����#e�DkK�U���+�+�Y $%$'$&$%$&$%$%$&$%$&$ �)�
���[Z`�[� ��=��9�������9ToU����'�WY�$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)�
���[Z`�6^ ���2����E K�¡4K�DmU��¢+���Y£$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤(
���[Z`�Qu ¥�¦�§@¨9�9©1ª�x«$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

���[Z`�6� ¬L­®°¯²±´³�µ \g]nToU�V'�·¶�Y¸$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

���[Z`�Q¹ {�E´º�K#a.l»G.¼ $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½�
���¾� ¿�À¸�!Á9Â $%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½�

Ã Ä�ÅHÆ.Ç�È�É�Ê�Ë �°Ì
Z`� � \m]�T��4Í.ÎÏ{�EÐº�K�a�l#G�¼ $%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½^

Z`� �*� � {ÒÑghkjm{�EÐºyK $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½^
Z`� �*�6� +�t'+¸Ó*Ô�{�EÕºyK»Ö9×9Ø�Ù $&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤u
Z`� �*�QZ ���@EÚK�¡LK�DF{.E´º�K $%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½�
Z`� �*�[� D1ª2Û4eLÜb{�EÐºyK $%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z½(
Z`� �*�6^ Ý1�!Þ¸�i{�EÐºyK $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z �

Z`�Q� {�EÕº2K�a�l#G�¼9�ßvNà�á âäã't	�4â $%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z �

Z`�[Z �å�2{�E´º2K $%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z*�
Ì æ_çåæ¤èdé ê Ô.ë4ì�í�î4ï9ð Ãòñ
�°� � {�EÕº2K��kó9ô $&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

�



�°� �*� � ª��meF{���� $&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

�°� �*�6� ���@EÚK�¡LK�DmUq�
+���Y � {�EÐºyK#aJÛ����4K�DLÖ	��

��� $%$&$%$&$ � �
�°� �*�QZ �������������ÏE l���Kn�m�����b?��	 »Øb{�EÐº�K���!"� $%$&$%$%$&$%$&$ �*Z
�°� �*�[� �����������2{9E´º2K��# #$LØ�% ?�{�E´º2K�!�& $%$&$%$'$&$%$&$%$%$&$%$&$ �*u

�°�Q� Ô é ¬ ç ¬ è �!ó9ô $%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^ �

�°�Q��� � ')()* $%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^ �

�°�Q���6� \m]�+�, $&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^ �

�°�Q���QZ aJÛ-�ß��K#a/.Ne4Ö0��
��)� $'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^½�
�°�Q���[� �9�21gK�D43/5N�6��� $&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^²�
�°�Q���6^ "�7)%�?Ú�9�21FK�D!��8:9 $&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^¤u
�°�Q���Qu ;*����p`����Ö0�:
4<�� $%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^¤¹

�°�[Z Ô é ¬ ­® ¬ ­=�> ¬ ­= é ?�ç@?·è"A�B Ø�C4ó1ô $&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u*^
�°�[Z`� � V'��¶ \g]nT �EDßh2{GF��2jkÑ�l¸DmE�eLÜ $%$%$&$%$'$&$%$&$%$%$&$%$&$ u*^
�°�[Z`�6� \m]�+�, $&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u½u
�°�[Z`�QZ aJÛ-�ß��K#a/.Ne4Ö0��
��)� $'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u½¹
�°�[Z`�[� �9�21gK�D43/5N�6��� $&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤(
�°�[Z`�6^ ¬L­= ��f h»j�Ü�Ñß�#eßxn�"H
I $'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �²�
�°�[Z`�Qu Ô é ¬ ç ¬ è ��JßK�xL�-Ki?N�:8:9 Uq\m]ML 5NCm¬ ­= ��K2Ö1×�Ø!Ù�Y $ ¹½�
�°�[Z`�6� ¬ ­® �!\m] $'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹½�
�°�[Z`�Q¹ Ô é ¬ ç ¬ è ��JßK�xL�-Ki?N�:8:9 Uq\m]ML 5NCm¬ ­® �-K�Ö1×9Ø�Ù9Y $ � �

O P#Q�RSQUT)VXW�Y�Z ñ[O
\�] ñ@^

Z



�

��� � A9C2DJEHGyªkKNM�O#P $%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �_�
���Q� +�,��k3�5���� $"LL����Ø $%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)Z
���[Z V'�
V��ß$&$%$&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �
���¾� ���������.\F]NT $&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �_�
���Q^ psr	tb���9ó�� $%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)¹
���[u ���
	2�!�9����
 $'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �)�
���Q� �
+��
�9\F]MLÚ50C � ê ����	���� $&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

���[¹ {�EÕº2K�a�l#G�¼9���
� $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤Z
Z`� � +�t'+���� ���������� �!"�$# $%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤u
Z`�Q� %'& áy� �#��ª)(¸K#� ��p`�+*4� ?nÝ1��,�-�� ��p`�+*k� $'$&$%$&$%$%$&$%$&$ �½�
Z`�[Z ��p`�+*!�y��Ü4�mK6�/.�? �0� �����B�1!2�� �!"�$# $%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤¹
Z`�¾� � ����� ���kª��meJ{43/5���C/6������@E K�¡�K�D!�7�
8 $&$%$'$&$%$&$%$%$&$%$&$ �¤�
Z`�Q^ 9;:=<Jª��meJ{Ú�?> H $%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z½(
Z`�[u ã%t	����@
A $%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z*^
�°� � æ_ç æ¤èBé ê Ô1��zCBkª9e�D¸e?E2ªk�#Ü¸Ñ»¼ $%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �*(
�°�Q� �"�SLÚ5NC ê <¸�F���
	 UHGJI�Y�?NÝ��LK +CM�UON;I�Y �?���ÏU aFÛ�����K»a .

eNY $%$%$&$%$&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

�°�[Z ��� L 50C ê <��?���
	2�?� $"L�?PKU+JM1��QFRoU aJÛ-�ß�LK�a/.�e�Y $%$&$ � �
�°�¾� S�x!�4C@hkj1ª��mem{Ú�-K�Ök-UTN
 æ_ç æ¤è�é ê Ô ª��meJ{Ú�-K2�:8ß�=V�. $ � ^
�°�Q^ � ����� �����ÏE�l���K��+WYX¸� ê <¸�F���
	/��� UHG+Z �ÏE�l���Kd�[W�\]N�Z �

E l:��Kn�+X�Y�?��oE l��9Kn��Wß�4-UT 
��oEÚl2��Kn�+X��68U^ $%$%$&$%$&$ �*¹
�°�[u � ����� �����oEÚl2��K��CWbUHG�Y�?_XoUON�Y �i{�EÐºyK������ $%$'$&$%$&$%$%$&$%$&$ �*�
�°�Q� S�x!�4C@hkj1ª��mem{Ú�-K�Ök-UTN
 æ_ç æ¤è�é ê Ô ª��meJ{Ú�-K2�:8ß�=V�. $ �*�
�°�[¹ #a`���!£{�EÐºyK)b B X¸�@{�E´º2K��7��� $&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^¤(
�°�[� Ô é ¬ ç ¬ è �4\F]�+), $%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^ �

�°� �_(ß\m]�L 50C ê <��?���
	 :cK +dM������ÏU aJÛ����LK�a/.�e�Y $%$&$%$%$&$%$&$ ^½�
�°� � �
���
	2�gh�{ A7eCf?gCh C/im?�� ê <¸�F���
	i?�K +CM������ÏU aFÛ����LK

a .Ne�Y $%$&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^¤Z

�



�°� � ����������	�1?
���� � g T!O/
 UHG+ZW¬ 3Y5 g  7\ N�ZW¬ 375�i
� \�agÛ ���nK»a .
eNYß$%$%$&$%$&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^²�

�°� �_ZU�+�����#�gh¸{ X�����������	�#��� $"L!�����ÏUHG+Z�¬ 3�5 g  Y\?N�ZÕ¬ 3�5
i�� \�aJÛ-�ß�LK�a/.�e�Y $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^½^

�°� �)�+�[�����1�Fh¸{ \��+��	m�Jh¸{ W U�� g  LY�?!�Fh¸{ X U���×0$NY ����VU��	
� �����	� �����ÏUHG+Z�¬ 3�5 g  Y\�N�Z�¬ 3/5Ci��4\9aJÛ-�ß��K�a/.�eNY $&$ ^¤u

�°� � ^��������»�2h¸{ \?���
	g�yhß{ \��/	y�yh¸{4X¸��� �����	� ��� $�L.? K�+JM
�����¸�+QFRoUHG+Z�¬ 3�5 g  Y\?N�Z¢¬ 3/5Ci�� \�aJÛ-�ß��K�a/.�eNY $%$&$ ^½�

�°� �_uß\m]�L 50C ê <��?���
	 :cK +dM������ÏU��9�21mK�D�Y $&$%$'$&$%$&$%$%$&$%$&$ u½(
�°� � �����
	g�mh¸{ A�edf=g;h C�im?N� ê <��F����	i?�K +JM1�?���ÏU��9�21FK�D�Y2u �

�°� �_¹���������	�ß?����� � g T»O�
oUHG+Z
¬ 3�5 g  Y\�NCZ�¬ 3/5�i�� \!�9�21mK�DnY $ u �

�°� �_�U�+�����»�mh¸{4X2� �!������	���7��� UHG+ZÕ¬ 3�5 g  Y\�N�ZÐ¬ 3�5Ji�� \!�
�21gK�DNY $&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u*�

�°�Q�½(U�[�����1�Fh¸{ \��+��	m�Jh¸{ W U�� g  LY�?!�Fh¸{ X U���×0$NY ����VU��	
� �����	� ����� U G+Z�¬ 3/5 g  \�N�Z
¬ 3/5Ci�� \!�9�21gK�D�Y $%$%$&$%$&$ u*�

�°�Q� �
�������»�2h¸{ \?���
	g�yhß{ \��/	y�yh¸{4X¸��� �����	� ��� $�L.? K�+JM
�����¸�+QFRoUHG+Z�¬ 3�5 g  Y\?N�Z¢¬ 3/5Ci�� \!�9�21mK.DNY $&$%$%$&$%$&$ u½Z

�°�Q�*���
�"�#�L�#h4{ \ �
��	.��h!{ \ �7	��#h!{ X9�%$�à6*��%&���'d�)(�K+* �� � � �-,
*.�� UHGUZ
¬ 3
5 g  Y\�NCZ�¬ 3/5Ci�� \!�9�21mK�DNY´$%$&$%$'$&$%$&$%$%$&$%$&$ u½Z

�°�Q�½Z¸Ô é ¬ ç ¬ è ª��geJ{1U��9�21mK�D�Y $%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u¤�
�°�Q�¤�bj»ÑklyDLK1��+JM1�0/[6�+ $%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u*^
�°�Q�*^211� ³1µ Ö0��
�j#Ñ»l2D4K1�?>0H1��+), $%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u½u
�°�Q�½u¸Ô é ¬ ­® ¬ ­= J�K�x��!ó9ô)+), $&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u*�
�°�Q�*�21»� ³kµ ?d�43.KÒf2K#Ñ9h ���65U��0��87 g ØF¬ ­® Íye4��� A%9 

CY6»���.h»{Fu½¹�°�Q�½¹ß\m]�L 50C ¬ ­= ���
	���� $%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ u½�
�°�Q�½�M��� L 50C ¬L­= UHG9Y�?_�/	y�mh¸{4X¸�«¬L­= UON�Y �?���/	��?� $"L.? KU+JM1�
: Q/I $&$%$&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤(

�°�[Z*(<;�=¸Ö � h Ù�>[6	5�5EC ¬ ­® �=���
	¸�?�S$)L.? K +CM�� : Q/I�UHG+Z?&�áC\
N�ZHjFEÚ�LÍge-�k�m�mh¸{ X9Y $&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

�°�[Z �@;A=�ÖX� h ÙB>[6N5H5EC ¬ ­® U�� g  LY�?£\y]�L£5XC ¬ ­® U�C�ØB�[Z0� ������#ED  GFHD �JI
i��4\0K�Ø��[Z � ������#HD  4FHD �LI g  LY �=�U�/	2� K +JM1�����ÏU G�Y�? � $�L4�
��� UON.Y $%$&$%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �

�°�[Z ��¬ ­® Ök-UT 
N\F] !)&y�?���/	2� K +CM"M�N90 U G9Y�? � $"L%M�N10oU N�Y $&$ �½�
�°�[Z*Zß¬ ­® \m]»�!O�
��1ó[� $&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½�
�°�[Z½� �AO � O � �����ÏUHG9Y�?�� O � O � � K +dMy? � $�L4� : Q�I $%$'$&$%$&$%$%$&$%$&$ �¤Z
�°�[Z ^�¬ ­= ��f h»jnÜ�Ñß��e�x���H-I2�6+), $'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �²�
�°�[Z*uQPX$ÒO2�����ÏU���×X$�Z aJÛ-�ß�4K#a .ne�\B� g  7Z�����1FK�DBY $%$%$&$%$&$ �½^
�°�[Z �RPX$ÒOg�mh¸{ X���� O � O � UHG9Yd? � O � O � UON�Y	����� $%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤u

^



�°�[Z*¹����������ÏU���×X$�ZÕamÛ����4K#a/.Ne�\B� g  7Z�����1FK�D�YL$&$%$&$%$%$&$%$&$ �½�
�°�[Z*�������mh¸{ X���� O � O � UHG9YB? � O � O � UON�Y	����� $%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤¹
�°�¾� (U���
	2�4�2�����ÏU���×N$FZÐaJÛ-�ß��K#a/.Ne�\B� g  Z��9��1mK�D�Y�$&$%$&$ �¤�
�°�¾� �
���
	2�4�¸Ö0��
k�Jh¸{ X���� O � O � UHG9YÒ? � O � O � UON�Y	����� $&$%$%$&$%$&$ ¹½(
�°�¾���+�/	����2�����ÏU���× $�Z�aJÛ��¸�LK»a/.Ne�\B� g  �Z
�9�21gK�D�Y $%$&$%$&$ ¹ �

�°�¾� Z[�/	�����Ö0��
k�Fh¸{ X�� � O � O � UHG9Yd? � O � O � UON�Y´����� $&$%$&$%$%$&$%$&$ ¹ �

�°�¾�*� PM$ OU\ ��� \ �/��	��N�U\ � 	����ß���9h#{ A &1Ù e[f g�h C
��� U G+Z � O � O � \
N�Z � O � O � Y $%$%$&$'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹*�

�°�¾��^+K�+JM1���mh¸{ X¸� �AO � O � ����� $%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹*�
�°�¾� u+ ��%�����ÏU��9�21mK�DnY�$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹½Z
�°�¾���U ��&�mh¸{4X¸� � O � O � UHG9Y�?�� O � O � �;K +CMg? � $"L4� : Q�I�U N.Y $&$%$&$ ¹½Z
�°�¾� ¹���=	�	
2�����ÏU��9�21mK�DBY�$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹¤�
�°�¾� ����=	�	
g�mh¸{ X�� � O � O � UHG1Y�?"� O � O � � K�+JMg? � $�L4�1� : Q�I�U N.Y ¹¤�
�°�Q^½(�� â  �!�
 � ����� D �����ÏU��9�21FK�D�Y $&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹*^
�°�Q^ �	� â  �!�
 � ����� D �mh¸{4X�� � O � O � U G9Y�?"� O � O � � KU+JM2? � $"LL� : Q/I�UON.Y ¹*^
�°�Q^*����� L 50C ê <i? ¬ ­= �?���/	2� K +JM1� : Q�I $%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹½u
�°�Q^½ZU�������»�mh¸{ X�� � O � O � UHG1Y�?"� O � O � � K�+JMg? � $�L4� : Q�I�U N�Y $ ¹½u
�°�Q^¤� &g�mh¸{£�6��� UHG+Z �AO � O � \?N�Z � O � O � Y $%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹*�
�°�Q^*^���� L 50C ê <��?���
	2� K�+JMg? ¬ ­= �?���/	2�?� $�L4� : Q�I $&$%$&$ ¹*�
�°�Q^½u2&g�mh¸{ , ���/	g�mh¸{£����� $%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹½¹
�°�Q^*� ;�=�Ö0� h Ù�>J6	5 5 C ¬ ­® UHG1Y�?9jJEÚ�LÍme-�»�m�mh¸{4X2�y¬ ­® UON�Y&���

�/	���� $�L�?/K +dM�� : Q�I $%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½(
�°�Q^½¹ jJE£��ÍFe��k�m�mh¸{ X��g¬ ­® �=����	¸��� $"L?\7K�+JM1����� $%$%$&$%$&$ � �

�°�Q^½�ß\m]�L 50C ¬ ­® �?���/	��?� $"L.? KU+JM1����� $%$%$&$%$'$&$%$&$%$%$&$%$&$ �*�
�°�[u*(ß\m]�L 50C ¬ ­® �?���/	��?� $"L.? KU+JM1� : Q�I $%$&$%$'$&$%$&$%$%$&$%$&$ �*�
�°�[u �9\g]"LÚ5NC ¬L­® jkÑ!l�DLK2? ;�=¸ÖN� h Ù�>�605�5 CF���
	¸�-+CM2?N����5UHGUZ�� Ô0\�N�Z�� K*Y $'$%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½Z
�°�[u ��\g]"LÚ5NC ¬ ­® jkÑ!l�DLK2? ;�=¸ÖN� h Ù�>�605�5 CF���
	¸�-+CM2?N����5�mÔ-+JMg?PK +dM�� : Q $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½Z
�°�[u*Z¸Ô é ¬ ­® ¬ ­= > ¬ ­= é ?�ç@? è ª��yeJ{9U��9�21FK�D�YL$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �¤�

u



�

Z`� � \m]�T��i{�E´º2K�a�l#G�¼������ $&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½^
Z`�Q� \m]�T��4Í.ÎÏ{�EÐº�K�a�l#G�¼�� ã%t	��Ö��0
	��
 $%$&$%$'$&$%$&$%$%$&$%$&$ Z½Z
Z`�[Z � ����� ���kª��meJ{Ú���mh¸{£�6+), $&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z¤�
Z`�¾� \m]�T��4Í.ÎÏ{�EÐº�K�a�l#G�¼��ß]=T���
y�¸D1ª2Û4eLÜ $%$'$&$%$&$%$%$&$%$&$ Z¤�
Z`�Q^ {ÒÑ�h�jm{9E´º2K������ $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z½u
Z`�[u ����EÒK¸¡4K�DF{.EÕºyK#����� $%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z½u
Z`�Q� 
�` D � ! ���£{�E´º2K������ $%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z½u
Z`�[¹ � ����� ����{�EÐºyK������ $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z*�
Z`�[�  �! â���� Ia�F{�EÕºyK������ $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z*�
Z`� �_(NJ9C2D!K B {�E´º2K������ $%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ Z½¹
�°� � ����EÒK¸¡4K�DF{.EÕºyK#a�Û-�ß�4K�DL����� $&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �*Z
�°�Q� �
+��ß�UQ=RUTX
9zCBkª��#� {9E´º2K������ $&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½�
�°�[Z \m]�L 50C Ô é ¬ ç ¬ è ��KU���XC6�oE l2��K��m�
�)� $%$'$&$%$&$%$%$&$%$&$ �½�
�°�¾� ����EÒK¸¡4K�DF{.EÕºyK#a�Û-�ß�4K�DL����� $&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �
�°�Q^ �
+��ß�UQ=RUTX
9zCBkª��#� {9E´º2K������ $&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ � �
�°�[u aJÛ-�ß�LK#a/.�ek����� $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^¤¹
�°�Q� �9��1mK�D 3 5n�6�2� $%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ^¤¹
�°�[¹ aJÛ-�ß�LK#a/.�e!Ö ��
 Ô é ¬ ­® ¬ ­= JßK¸xL�4ó�ô¸�6��� $'$&$%$&$%$%$&$%$&$ �¤Z
�°�[� ¬L­= ���mh¸{£�6��� $%$&$%$&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ ¹½¹
�°� �_(ß\m]�L 50Cm¬ ­® Ö1×�Ø!Ù $&$%$%$&$%$&$%$'$&$%$%$&$%$&$%$%$&$%$'$&$%$&$%$%$&$%$&$ �½(

�



� � ��� ���	� 


�
������������������� �"!$#�%�&'��($)�*,+-�/.�02143$576$8:9�;�<-=�>�?A@�+�B2C
D�EGF ? �
�����������������/H�I
J257K/L�<��
+MH
N$O�LQPR0��-0TSVUW?
@A+YX[Z\X	�
],^�_a`�bdce�$�
07f/>Q9eN$O�0����
0��e?/=$>A5-gGhAi�cajM?,@A+k�mlon prqtsvu�lwex Py�zT{ LT+|u lw ��(~}�*
+-0/�W�/K/LT+|X[����(~}��A0������$���/U$��<�07�����/U/��<��� +�B
S��t�����
�a_��GcW�~�AP�02�$�,�~���e< u �G���'0WgGh4?��"!V�4�/�$H�%$& { L,5$�-g
h,iAc
j�H~@
+$J,9�H$H���  { La�2H¢¡ £¤N-�"!~�$�$��H4¥�L�+§¦4¨A�~J§L~0/© x 07��  {
L�<�ITPdª$N,«7� u �/����?�� �"!T07¥�L'07¬$­GH�® { �$��.$NW�"!T0W¥GL,� �§¯�°
0
_�±ec�_202²/­4��@�+49�;���®/³G´¶µG·�0�¸$¹,0�(�)-H�ºG»�¼:9§5,�§<��A+�B�OG0,�a½m5/5
x ? u �W�R���A¾R¿��"!�#/%G&A0eÀ/ÁGHT�,¾ÃÂTÄ~Åo¦/K�L~+$¿�0
9�;�<�Æ�Ç { L�<���+�0
H �
�-�e�$?,@4+�B�®/³�´Èµ�·,0�¸$¹/?���N��"!�#$%�&�0�À�Á4�Éu �-�e��?��W��  { L'�
�'½Ê�7® { ÅËN/«7�kÌÉ�-�e�$?��W /Í�º�Î�5ÏÅ�P§�2® { �7H,NR�
�-�e�$?���OG0�À�ÁGH�Â
Ä�Åo¦GLÐ+49ÒÑ$Ó { L4<��,+a¡Ô£ÕB$«2��04Ö20��/���'�,¾��
�-�e�,0�×�ØWH�Ù��
J�9§NÚ� lÒÛ� l
02²�­GH�ÂTÄe�'JA9ÒH��$  { La�GB-�
�����'0�×�ØGH�Ù,�Ð9§�Q½eJ49Ú�4O/07gGh�Ü�Ýa��Þ
ß �W $Í�*'+�JA9ÒH$à
ÎW?
@A+�9e�á½RJ�9�?A@Q¾âNW� lÒÛ� l 07²$­/H$ÂTÄ2��9��Q½�J�9R�-²
­a�Rã~;�<�¦/LT+��"!Ú0-¥/L
0�À$Á/H�ÂTÄ��Ð9§�Ï½eJ�9d?A@�+�B/ä�å/0�¸Tæ7�
�'¾ç®/³�´¶µ
·A0�¸$¹A0�(�)�0��G.G�G�è�'�-�e�
07���7<G���a�eé45Q½ÚJ�9ÊH/êÐëe?�@�+49§�Q½Ëì/¹4�
í ;��GB
�
�����~�����2�2�/�/H/C D/EGF ?/î4ï { L�<4��+ÚH
N/O/04�W0 SÒU2H$ðòñÊH$ó$ô';�<
�,+Mõ,ö�÷�øAù4c�ô$ú������/û�ü ýþä4ÿaX[Z\X��[0��ò],^�_a`�bdc�î4ï�?A@A+�BaJ20Wî�ï
?����/�/´����/�
	,0�ôGú$�
���$�W<��/�ò9��
�/�,0-ö�÷eøAù�c��e#$�/�4��;-���$?
��� {
� </Â��'0 �
�G���Ð� y�z ;GN�OG0-g/ha0��/�Ð�
� � +�J�9e�a�G�e<�®$³-´¶µ$·,02¸�¹
0
�"!4#�%$&A0������2c�� ý Xç�èé��,0� "!�#%$Ú� � �����'&2��(,.�N$O�0�¸�¹,0W($)'�2*
+�J49��*)A5,+
&A9�;�<��,+7B
-�. Â�/4��X[Z\X�NMÂ1032
4/Â�/AN -�. /�52Â�/AN76
8GÂ�/ò9:9�3�;-N<;��/(a}R��0ÉSmU
?A@4+YXç� � ý u lw>=@? ;�� �þ(a}R�,0��/��A�B'��CW]Ð` N�DAcAj<E
F x PÚI,J�5'�M<aÄ7��B
(~}e���HGV�a��0�A�BANJI GÒ�a���WK,�A+LKNM'��O�< S��t�QPÊ�
0É�SR x P|StS>R�� x�T <

P



X[Z\X����G�����,���	� { LAN�

���4�'�-+����:`�� O�<�� S��t�t�v� � RT�'¾ �
�/�/�GH��
«$�e<���+7B
u lw 0�(a}7�É�"!�#�%/&,0�� ����c"�W��������Í�?~ÄG+Y�
�-�e�
0�g�h�i�c'j�0 SÒU2?
@A+4� l� ý Û ��� �"n prqts�ý! Û �#"4u lw ý Û$ � �V��%7Í�*'+-0/�'&G>4?,@�+2B ? ;��'07(�}2� prq�sÏ�J)
� prqts
n ?)( ?#* 9Vg�h�*,+W07?�N,+ � 0�g�hAi�c,j��GI T +kprqtsá�.-$ü z *
+W0G�/&�>
?
@ò¾[NA«W� �
�G���'0 ? ;/�10,02���4gGh x Pe0 ? ;��'07(�}7�~�'¾ �Òq Û�k0�3�4��
¿M�/KGLÐ+�B ? 02(~}2��5$�76�8NM����'�G�§<�9�:~«7�G�Gö�÷�ø�ù�c/�,; ½=<A�G�e� 9R0
> 4ò9Ú� ½@?�A:¿��/5a�Ú<��A+7B
B �G�/?���N§X[� � (a}Ú��0ku lw �2��*,+Ú(a}§À�C,N�DFE,OG0����$�/���GU��2<A0��G�
�
+
&A9�;�<��,+7B B ¹�G,07ü z ��N

H1I GKJ �"Z\� � Z����

H1I L J `�bNM'c'O2�F�1P

H1I �QJ R ( R * nTSVUÒ�2�����7W�X

H1I Y J «�9e.�9[Z�\,0/]F^

9Ú5a�Ú<��,+7B

�



� � ��� ���	� �

� � � � �

����� 	�

����
 � � � � �
�,],^�_�`$bdc�î4ï$��Xm�,é��,0
� � ��c �70/��Í�*
+W02H�) +�&R?�@A+2B'J�JÚ?4�Ð�
],^�_a`$bdc-07���
0����:9R5,+��G¸,�/U/��<������ ��� +2B

���! "�# $&% ')(+*-,/.10
24365&798;: <>=@?BADCFE@GBAIH�E@GKJML&N;O�PRQTS�UWVWX�AIY[Z[Q�\RX�V]S;U_^a`Rb

E@GWC�c;d�eFV;f�ghJM=_PFiW^jH�E&G;klAI=�?4mINnQ�\Fo/3qpsrtH@u <>=@?vA�CFw�x&=�?
A)y{z}|�~W��u�=h?sV]�&�h=@?9Y�Z_Q�\����t�h�9U��hY�C�2�=@?W�To&=@?_C;��N��jN��&�@�
J��KQT�4X��v�42�o[=&?;Y[CF���&�&�����
mINnQ��tV�AD�@Pn��N����9�9\_��OR� y{�¡ ¡¢¤£
^ ¥ ¦&r�GRV�§�¨RV@�hO�Y 2�o[=9?;Yn�t�&Vj�������;��N����sQ;X_A��;©;O/ª��&\]7�5
JD«s�j�&�¬¥ ¦Fr�G[^hC­¥]®�A ¯¥ ® �WZlb°����^tH@EhGWV9±�²h�WZ�QM\h��N9�FNWV[³&´Dµ
³]V]�&¶�C·¥]®"¸43 ¯¹»º <¼� ¯¥ ® ¸n3 ¹ ¯º <"Y_Z_Q�\�½I³�´Mµ�³¿¾ 3À½I³�´Mµ�³tVM¾;O4�IH ½¤³�´�µ
³�V�¾�J�Áj���s�]V-<°C�Â9�F�h�;U;�@Ã@79Ä9�@�;U;�hY_Cj=9Å9Æ@i��@�9�F�@�9U;��Ç9È��
½¤³;´�µ_³T¾aJM=9Å/mTÆKQ]\;�[XTY[�W�j�t�9�j�h��U;�j�;��ÉR�j����A�ÊsQ_A��]¥]®MA ¯¥ ®
C�Ë9Ì�^;Í&Î�ÏhÐRJD«�Ñ��h�MOK�@XIN_Ò9Ó]§h¨�Y�g��&�&VtY�Ô@Õ;�tEhGÖA¿�[QMCti�Y[Z�QM\
��OR��×[Ø;^&C9�9�h�@��U��h�;�;É�ÊRQFVjY[��½�³;´]µW³T¾��;=;Å�ÊRQ�X[AÙ��Y/gt���@�
�nªT� ¥ ® A ¯¥ ® C����j�@�9U���^@Ú&�F��CFÛ&��ÊRQ]\t×_Ø�^tÜ�Ý
m¿N/Q�E@G 36Ï�Ð[V;Þ
ß&à@á <"C­¥ ® A ¯¥ ® V�â&ã&�@©&Æ@Y�Za�Ù©Km�N
QM\¿¥ ® A ¯¥ ® C¬2�o&=F?[^W`WbÙ��N9�jN

äæåDç ¥ ®éè ¸Öçê¯¥ ® è¼ë äæå�çÀ¯¥ ® è ¸ìç ¥ ®¼è 3îíðïñy{<
Vs`��ò^t=&?4mIN4Q�VtY[�j2�oKV�Þ ß;à�á AD�WQ¿â;ã9�&©;ÆlA]���

çó¥�ô è ¸ y
õ í 3öçó¥ ®éèø÷ ç ¯¥ ® è < ë ä�å�çó¥�ô è ¸Öçó¥�ô è 3îíðùúí¡<

çó¥Iû è ¸ y
õ í 3öçó¥ ®éè6ü ç ¯¥ ® è < ë äæåDç ¥¤û è ¸ ü ç ¥¤û è 3îíðùþý}<

yÿ|



A��Ö�M�]V;J�����Q9X�A��9Y/g&Q]\����W�;¦��WV�¥ ¦hrMG_C í	�WV�
W¦hrMGs^�§&¨_Ê
Q��MVKAvý	�WV�
[¦hrMGs^�§&¨�ÊRQ;��V��RZ�Q]\]7;5WV�
@� |IY[Z_Q�`���� í��WV�
W¦
rMGRV à&á C;��ç 
���
�� è A-ç 
 ®�
 ® è �s�@P
�òNnQ]\RX¤NÖ�MV à�á ^ 2�o/J�U;�Km¤Æ/Q[A��_Ñ
�@���&V9Þ ß�� � ÷ yFAT�sQ]\

äæåDç 
 � 
 � è ¸ìç 
 � 
 � è ë äæåDç 
 ® 
 ®¼è ¸ìç 
 ® 
 ®éè 3îíðù ¢ <
� �9�jí	�WV�
s¦@rMGW^j§@¨_ÊRQ��+�°�Öý��_^j§&¨_ÊsQ��+��`�bD������pRrM���
g]�;� ��V"!$#W^�%���&KÎ[Qt\"'s��!(#�J�«)��� �¿JR¥]®* 3,+.-0/21436587:9<;>=?56@A9{<¼�CBs�"!D#KJM«)����IJs¥]®E 3,FHGI-0JK=L36587:9<;M=�56@A9{< AÙÊWQ[A��M2�oò�;�9�Km N����WQ�A¿ÊtN�NO
�¦jrMGÖýP�_^j§h¨�ÊWQ¥¤ûð�(!Q#_VR'_�/¥]®* ^j�QSR�j�T
T¦hrMGÖíU�[^j§h¨�ÊsQ_¥�ô ��!(#_V4B[�a¥]®E ^j�VS9ÊRQ9XAD^��sQ�\h2�o�V�W;�9��CK¥]®* V_¦t^/íP�[VX
�¦hr�GW^j§@¨_ÊRQ;��V��;©�i9O&YWZ_QT�;Ü9Ým¤NR�WX�AD^a`RbZY([
m N����WQ�\RXtV4\�][^j�R�jÒ$^�VR_a`��s�@P
��N;���WQt\
y}ù ¥ ®* �$bQc_�K¥¤û Y�C��d�	ef� ©&i9O_^K¥Dô J4g)h�i;�3!r4jlk��
2�o�VF�&N;<
íðù äæå�¸ ü y6VK¥Iû �nm4jÖäæå�¸ ÷ y6V�íP�WVo
�¦FrMGs^j§@¨_ÊsQpi;�
3�m4jlk��
2�o�VF�&N;<

ý ù�3 y»< AW3îí}<}�(q�����©/m&ªj�4i;�
rQs ;utVvWVRw(x�Y�CB3 y»<¼�93 í}<y��Ñ_�MVK2�ozW����n�|{D}s�]���sQT�s�;c;µC~�µ��$��µ[³�R�V�9Y�C$mTjak��
2�o�Vt�hN_C@�&�KA��M�;�[Q�\ � ��mCj�k��/2�o�Vj�hNWV�i9��^hC����w$xsV�~a�X�]µ��tV��;Õ[^&C�w$x�k��9Ô�Õ9���BA@�]�+�°\��V�ar4j�k��
2�o�Vh�&NaVRi��

C�����w�x[V4~n����µ$�jJVmTj���Õ&YKg@QM\4� � Y_V�×V�Q���9O4�s3 y»< ^s`FQ[2�ozW��&��C
ÌQ�
m¿N;���WQ��s�;3îí}< ^R`@Q_2�ozW����@�sZ[QDOo�ì� O�C � ÇF©9O
ª����h�;�&\
�������K� �d� ����� � ¡ ¢n£ ¤�¥ ¦(§ ¨ª©f«­¬¯®
����w�x&Y�CR³9´Mµ�³�V]Ï@ÐWV�Þ ß�à�á AR°D±�µ�²�µ@V9Þ ß�à&á CR³��´�æ�&�&\ rVs ;µtvsV�w$xW^�`hQsA¤Ï9ÐRV;Þ ß;à;á Co°�±tµ4²Kµ�V�Þ ß�à9á V�â�ã;�9©;Æ9YsZK�¤©nm¿N4Qt\

¶ � º � ¹ J�°�±]µT²�µhV�Þ ß9à�á � ¶¸· � º0· � ¹¹· J�Ï@ÐWV;Þ ß9à9á ATÊWQWAD�º»»
¼
º ·
¹ ·½ ·
¾K¿¿
À ¸

º»»
¼
ÁIÂ<ÃÄÁIÂ¹Å�ÁIÂ<ÆÁ¸Ç:Ã Á¸Ç,Å Á¸Ç:ÆÁ¸ÈÉÃ ÁIÈ8Å Á¸ÈÉÆ

¾K¿¿
À
º»»
¼
º
¹ ½
¾K¿¿
À Ê íðïÌË¡<

X]VaýZÍ�ý"V�ÎVÏWJoÐÒÑ Ê rQs ;ut�v9<ÓÎVÏ4AT�ì� \�³@´�µ�³¿�ìýUÔ�Õ_Z_Q�X�A�^W`jªT��Ö  �WZ��I©�NnQ$Ð×Ñ)ÎDÏWV[¦jV r mM��Ø�Ù&¾QÚ�¶��­Û�o�Vh�&NKJ�Á_gCÜnXh�]�_�RQ_AM�@Pn�
N����sQ�\�ÐÒÑoÎ�Ï�CVÝQÞX��ß¤µMY[�9È]N�N_�/�D���;V�Y[�

y¡y



Á¸È��ÓÁ��È��Á¸Â�� Á��Â��

ü Á�Ç	�ÓÁ �Ç	�

 561��2J�9 íðù y�
�Ý�ÞX�aß����tµ������

�
��� Â�� Ç�� È Á � � Á �� � ¸�� ��� Ê! ë#" ¸ º ë ¹ ë ½ < Ê íðïþ }<

YWZ[Q�\RX¿NKJ�Ø(Ù%$'&sÓ@^)(�*_ÊsQ_A+�,�-���,.l��N/Q�\RX¿NKJ"ÝQÞo��ß�����µ��/�
�BA|}1� \aX�V/(�J 
 5610�IJ�9òíðù y¿^1*[Êj\ ÐÒÑoÎ�ÏWV32�ÎQÏ�4�ÙsJ�5]¸K½�56/76 Ç ¸
|ðïúí}í Y%8:9
��5<;øV>=[µ@?�µ � Y-A  Q�A ÊCB -0387:9¹/ ½K=?9 56/ED%*�< �º»»

¼
Á¸Â<ÃÄÁIÂ Å�ÁIÂ ÆÁ�Ç:Ã Á¸Ç Å Á¸Ç ÆÁIÈÉÃ ÁIÈ8Å ÁIÈÉÆ

¾ ¿¿
À ¸

º»»
¼

y üGF�Hû 5 5 ;#I Ê!J ü-KML <ü 5 y ü F Hû 5 û I
5 ;#I Ê y ü J ü-KML < ü 5 û I y

¾ ¿¿
À Ê íðïON¡<

AT�_QM\9X&X¿Yn¢ ��V�×h¾V~X����µ$� I �P5ø� J � L �sZ_QI�Q5 ^ ���t��C�¥+¦FrDG_ÚR`+R
S ¦FrDGsV3TVU"±XWZYÒÞG[M³¿§F¨[V]×���On�]\ � � � ªI�;�F�V5�¸s| ïþí}íðy_^t|ðïþ|}|}íÀY[Z�QM\ I
^��@�F��C I ¸R| ï z}ý}�E^�|ðïþ|¡¢ y`^&| ï |}z íÀY_Z�Q]\ B -03 7:9 / ½ =�9¹56/aD-*�J�bKªT�  ëc" ¸ ¹ ë º Ê ¥ ® < ��hC ½ ë º Êed ®Ã < V�AjgFV Ý�Þn�aß]���]µ������/J�f ��A J ü%L $�&s^&Ú9�@� 
 561��IJ 9Ùí ùúíMVs`
� ^��sQt\VÝQÞª�lß�����µg�)���aV3&ih&��Û�o�VF��NsV>j;~RJgD/�����RQ]\��F�RÎQÏ-4�Ù
��Ê>k9�h×@¾_�K�AN�&%h�C/| ^@�vb �hN_C&���WX�A�^@�sQM\ 
 561��IJ 9 í ùúí `RbmlW� O��R`R�Ù^
¥]® `ab d ®Ã V��B� � Û�o(W;�&�WVonQ�&�(�Kgl� Y�Q;X�Aò��p-q
m¤N/Q�\��MOR� d ¦@r�G��r Õ[V���µts¤Y&§h¨�ÊWQ�Ì'u_C�W%v_^3w � �yx �æCìy{| �{z�A O+y{|Ó�}| V3=�µ3?�µMYWZ�QM\g~�ª
�W�hVtÝ9Õ�^&C"��ÐWV d ¦hr�GKJ�&;�a���[�hVj§h¨RV1�hGKJg�%k��9È1��N_�K���&��\WXX���°:�h³�Y(ßIµ��o�RN-�
Q���P'�9Y[ZWQ�\ 
 561��2J�9�íðùþí�Vo�,�%�W^&Ú9�F�i2%��~WV"�
g9m¿Ã
2'�sV�'nm ��Ý&Õ&YKgm��N J � L J��&Õ&Y/g]�h�@V����$ÝVÞn�ªß��n��µP�,�'���G�@Î]�;�_QO��n� O@Ì@O  Q&X��T^W`FªI��Û�oDV��@�[Vo�%�j�@ËR�j��O��4� Oj�&©&O�QM\@X��h� d °i�³GY(ßIµFV��l�Iâ%4W�'�@�;YWZ)��\
�%� k]^-�QÝQÞX��ß��ª��µP���-��(j^&Ú��F�

d ®Ã�� ����� ¥ E Ê ¥ *��}� � äæåRW���� � ½�5 / í�¡ ô
d ®Ã¢� 
 
 �)� äæåRW���� � ½�5 / í�¡ û

y{í



� �L

J� Á�Ç Å Á �Ç:Ã�� 5

ÁIÈ8Å�Á �ÈÉÃ � 5 | I Ê�� � J � KeL �

ÁIÂ Å Á �Â<Ã � 5

� ��

	��

����
����� �������
¡ � ¡��

¡��


����
����� ���
� �"! 	$#&%'� �


)(*��
��(*� �����+�,! � � 	 � %-� �

.0/2143)5�687:9;7:<>=@? �BADCt�FEHGJI��LKNM
O�P� � Q P+RTS � ��U8VLWYX[Z \ ] /_^`7 ¡ �O �:aFbDc O�dfehg �ji[k \ l 
)(*��
 �(*� lO � \nmjoqp ! msrNtvu 	xw \ l 
)���y
 ���� l

z|{~} i&k[��G[�����h��ITCY�YMN�L�B��� ������� ] /2^�7�� � �h�[MD� cj�J� �B�h� kD� }N�
��� {�z��$ �¡ � i&k c W&¢£�F¤&¥ z�¦ � �¨§D©�ª"C|�YM«�¬�
­¨®¯­ ° ± ² ³µ´ ¶�´ · ¸

¹»º>¹H¼ c .0/2143)5�6�7:9;½ �¬¾|¿�À�Á��LÂhÃ ÄÆÅLÂhÃ&Ç�È[ÉhÊ&ËhÌDÍDÂ&ÃhÎ&Ï&Ð �ÒÑ�Ó 6�Ô �ÕTÖØ× !ÚÙ ºÜÛ»< Ù /_1�Ý�ºv^)6¯5f14Þ�Ûß/2^)1 w   Å¬ÂàÃDÎ[Ï[Ð � ½á9;â Ó 6�Ô � ÕTÖØ× !Úã ºÜÛ8< ã�äæå ºÜ^á6¯5�1çÞ
Ûß/2^)1 w�è ª�éê�¬� Oìë�í Ã�îLÐYMj�hïhð�îFñ ¡¬z Á bhò � c ÉDÊJË|�Bó«ôF�JM � � è �Lõö } ¥J÷HIøCù�F� ¹8ºÜ¹�OìúNûnüêý Õ�þ �h¥[÷ùI�Cÿ��É[ÊJË � ���£�h�&M����N�������L�

� 9	��

�����������ONëDí Ã ������� þ�� c����! #"  �$&% ��'�(�) }+* I M bDò =@? W|XhZ }�, i[��G
�YÀHÁ z �Jk ���-�.� þ/� î10��j� c32 �
��� b À�Á��BE�4 � Oìëhí ÃHî65Yé�ô z
7 C+8 z ª z M&��9 ¡ � ¹»º>¹ ONúNû�ü�ý Õ�þ1:�; � c-<�= �
>JÐìôL�YM b ¹»º>¹ �ý Õ@?�ABÖ � ÕTÖ~× î
BDC�ô b W&ó�E�F+G6H�I þ Ä 7 Õ�Ö~× ÈhÂhÃ-J Å¬ÂhÃ�K�LDÈ � É
Ê[ËD� �NM �PORQTSVU

� ] U � î �XW H U
YDZ�[]\ � �~ô~�JM£�¬� ¡ C c ý Õ^?�ABÖ � � �_M`Mba|�H U3YcZ�[/\ �  �~�39 � bDò ÂDÃ&ÇàÈhÉDÊ[Ë � F�GcH�I þ î 7x9 â Ó 6�Ô è ª Ñ�Ó 6�Ô a
��d�e£ô   ë�í � ÉhÊJË î�fhg¬¿«� ¡ � z��$ �iDj�k Õ�ÖL× �+l þ�m î�npoùIVq��L�

rPs�tvuxwzyD{}|�~}�v���@�v�z�X�����z�@�v�z�}���	����������s�tvu�w�y�{���~}�z���@���¡ �¢¤£z¥@¦��§^¨@©«ª
¬z­
¬�® �¯��|	°���±6²¡��³^´�µ·¶
�z�
¸ ½



.0/2143)5�687:9 ½á<Ü¹»ºÜ¹ù¼

� �LÎ&Ï�Â��«îØEêG � ¿N� bDò �3n�o�� Ö�� � � î�� a � � 7 � Ö�� è ª â M M`M � Ö��
�
	�� ��
Yk[�  �L�

7:9������������������
=@? WYX[Z � i[k|� c O��ODe[g ��� í! �" î~i[kìô z 7 C�8 z ª z M }N  KpL�I�qH�
Â&Ã��ØÅjÂYÃ � F�G�H]I þ î!#Hô � ¿ì�«�  %$'&($ U \ ) !+*-, w � \ O �O �/.�0 �1) !2*3, w}£� ��� {54�6 4ìî87 b z M:9�;h��5&é�I�C|��ô a M   9~C } ��� ô¬�D� GD� O �O ¦
ihk�<>= z%?%@ î8A ªCB£� ��� ô~�Nô a Á ��9 � bDò Â�Ã ��ÅLÂDÃ � F�G6H�I þ ��D
î�7 b q&� O �O �1����E�� í � ?F@ î � 8 ôL� O �O ��� í: �" � ihk î�<G=[�D¿«�j�¹»ºÜ¹�ONú|ûàü ý Õ�þ�:�; � c ÂhÃ � F�GDH�I þ î Ñ 9 M"Ó 6�Ô �   Å¬Â[Ã � F+G�H�I þ

HJI/KMLON P@�RQ�STP@� ­ �CURVCWYX:ZR[M\X�:]M^`_�^OZ!a �bdcfehgjilkJNnmRo	�pmrqYs�~FeutwvtJk_�������xcfeygzilk ~/cz�v�V��g|{%}���~��R�Y� �R�^�Om��������xc1�}�V���R�sO�¤�X~:�n�� | v� �� �T�`�c����±�aM�f�R�R_¤�T�1µ�� ­ �xcfehgjilk �x�p�xsp���v~:���� | v� �� �M�C������±�a����� ���R�R_R���T��]!� °V���X�¤�5���:cfehgjilk` ��������� X�x�6  ¨ s��V��¡Y¢6 M£�¤V�R��| ­ �¥]}���

¸ *



î ½��;â Ó � Ô ���hk ô b �jÂ[Ã � F�GDH.I þ }���� � c Â[ÃY� c�	 � F�G�H.I þ �£{

�� Ö ý�
���� Ö¬×������������/? } 
�� Ö�� �"!$# 5&%(' 
�� Ö�) Â[Ã+*-,�.�*�/0�13254 ��! 657$8 1:9+;=<�>5?�@�ACB *3D�E )5F5GH�I!J6�����KL)�M 7 ;ON$PRQTS6 '�U�VXW 6-Y(Z ' >(? 8\[ >(? *^]�_\`�a A )5b S 6 *cV(d�e�*3fCg�h(i�j�k$* 9l 1nm %po\q-r:stVXu3vnw5Vyxtz {t|�*}o\q-r�V�v�w:~����5�5V5f(g �t�y63Y

�����C��� o A-�n� V��n�y� ! 6 i(jnk�*�������� 1c�XP Y
/�� �L�������
i(j�k�*���� >5?(� [ >5? f(g(h
`R C¡�¢�£H¤ ��¥�����¦¨§ª©«{¬¥C����¦­¦�®n¯ K±° �\²´³¶µ¸· ° ²º¹» � P 6�¼ ? >(? [ >5?
@�A�B�½ ]$_�`�a A ��¾¿��À=·ÂÁ ��¾ÄÃ"À=·ÂÁ@�A�B�>�Å ��¾Æ��Ç {´¾ÉÈ�Ç
�ËÊHq-ÌnW5Í ;¬½ ¼ ?5Î �LÏ¿ÐI¥��Ñ� ¹�Ò �ÓÏÉ�"¥C�Ñ� ¹�Ò
Ê q�Ì�� �Ó¾ÄÃ�� ° �
Ê q�Ì�ÔCÕ ��¾¿È¬�
Ê q�Ì Î �LÏ¿ÐI¥��Ñ�Ö¹�Ò �ÓÏÉ�"¥C�Ñ�Ö¹�Ò

×\ØÂÙ ÚÜÛ Ý$Ý$Û Þ ßáà
�+â Ô ?X1Cã5ä 6�åçæéènê(ë ½�ìJíïî hyð S^ñ u < �+â Ô ?(òRóõô�öø÷ Òù 1�úCûnP 6\üCýþ8ÿ �&â Ô ?�ò�óºôLö=÷ Òù 1�ú(û�P 6�ü(ý ½�� � 8 ~���W������ 63Y 8C7	� ò 7 ½�ú5û ü(ý ½� ��u �&â Ô ?:½�

�J9 ;-í��
� �+����Ô 1 �&Í���� S �c~����+Í ½ VXu������&~ Z l Y

�$7 V����&~�Í �+â Ô ? 8 ÿ �&â Ô ?&½���½ � �
 !� ½ �5Ô#"�$+���&%(')%+*�,&~�� � ½
� �n�.-0/ P 6.1 � ò W 6�Y32	4 ð 1 u3D�E�5 8 úCû Z V 1�6 ��Í�7�8 ��9�: 9&Q ,	;+~ <úCû �5Ô ��<n½�� ���3=$U 6�Y(7 ½ ,	;�� óºôLö=÷ Òù �?>XU 8 ~3�A@ Z3B+Z S!C�D�E$1 |5���ã 7 S � <#F ý 9yQ åçæéè$ê5ë �#GIH P 631 � ò W 63Y�� ½&9 l SKJ ð��3L
� P 6 Í5U 1
MONPMJ�����C� � o A-�$� V » �I@Q� 6 GAH�k 1 u�� ½+9 l S!RTS3ò ��=U@V� 63Y

�L¾XW�Y�Z\[�]_^�`Ka��â Ô ?:½cú(û�b �3c SRQ 8 í.d�enú�û � ½ �gfL{ 9:;�í�9 �_9
:5V�,�;�V�x 6�7X8\Y7 ½-ú�û 7_8$u Î0hUi � S5½ VR�Ñ�L� i ��®	j ½#kTl3�	m�S � í ��Í�Ê A £on �3p GqH\kò �0=o@V� 63Y �Ar� ½cú�û&½ ��Ô�sut+v u

twvPx tQyz|{~}��
y����	y
z�{~} © {ÓÏÉ� K

V	=�U:�w� 63Y
7�7 VKy < y�� u � �� �� � < r� ½�ú(û
b V ½ y����5V+W 63Y&7 ½�� 9 ; �or� ½^ú�û:½
��Ô#s)t+v ½�� s 1 u�tQy ½�� s òA�3�I� �U�.� Q 6�7$8 ò ��� 63Y

�ÑÃ



{Ó¾��������	���â Ô ? �J� ½-úCû ¼ ?�½ D�E_5:� 9 �!9�:(V�,	; P 6�7n8 u�

�&q � 8 ÊKn � r��� q�� 8 ����� P 6X8 x 1�� � 8 S 6-Y MONPMH�����^��� o A-�n� V$u�¯�� ½+9 l S
��=&���XÍ P�RTS ���I��Í-Ê A £on ��p G&H�k N �&o ����� Ì ��q�Ê A �c���_��! >¼ ?&½ � �qn�"$qcrX� ã 7 S � < 9$# 1 D�E	5 �#,�; P 6�Y

��¾&%('_`oa*),+.-
/10 < / Ò <�÷ Òù <�÷ Ò2 S(3�4�55176 8�C0D0E ¼ ? �:9�~ Q<; � P 6 Í5U 1 ¼ ?:½ ��� S= � í | 7X8\Y ñ ��>�?�@ ½ � ò óºôLö 8 ÷ Òù 1^ú�û ~�Í 7$8 ò ���o�cÍ 8 ~�� í�<� ½ � b V � ½ ¼ ?(ò � V�W ��Íc� r� V�W �3Í3�+��A 6.1 � ò W 6 ½ V < �+â Ô ?½�B nta&q�rp© � 8 r� ½ ��� K u � �nV+W 6�Y �&â Ô ?:½�B nta+q�r�u7C+�cDXE�5��
�I��ÍEDGF � q N ÷ 0 ½ G\H 1&9 � � ã 7 S l Y�Z Í åçæéè�ê(ë ½IH�J ��K A�Bc½ ,
; 15ã ����u �+â Ô ?:½^ú(û�L�A ����M�N 1!� �y~ S�ä ��> S � S � ½ V < � ½ Í
U 1:í ¼ ? ��� ò 9 ��9�:5V ã 7 S �	� 6?1 � ò W 6-Y

Ð ¾PO$QSRwYET#Y U
/ Ò N }�V <�>(? ��W l �&â Ô ?�½cúCû �#,	; P 6 Í(U 1 C R S�½�X$Y o A K A�Bïò
1 ��V�W 6cY

ÃÓ¾�Z�Y(U�[�\ ]�^�Z�^_�` ½ `R �¡3¢C£y¤IV�a�bU@ � 6X8 �dc+Ô�V Î��$e5Î
h 
:��q � ò �
�o@�� 6�8dfg @+� <VF ý 9:Qih�j W 6 
��:q � �
k�l(mX~on ;Pp�q � oirts�uvC�j ½�w s Box�y
¢ p £$z ò =t{��w�S|~}

� � H GAH�k ��|(�_� `$� |�}����������¸·={Ó¾ Ðtu�� N���� N G\H�k ½������:� so����� ¢��G�
� ÊEs�£Un7� p G&H:��©��´Á¡ £¢¥¤ â:¦ �E�¨§ª©�Ì�� � Ê�sS« å   å ¢¬¤	­(® Y.¯ �o° � Ì���D.�
§ X � � B s±«�Ç å å ¢¥¤�²$³���´#s�,	;��µ«·¶¹¸¡�º¢¥¤�»�¼ X�Y �Gs KIs B « N¾½¿� ¢¥¤IÀ~Á2ÃÂ i<Ä	ÅÆÈÇ �É«·Ê ��Ë ¢ �tÌ |�}�Í	Î�Ï ½�½ ¤
Ð ½¿� ÍÑ�PÒ(�ÓÊ ��Ë*Ô�Õ
Ö(×�Ö�Ø�Ù °�Út¤
­ ��Û�Ü�ÝdÞß Ú ��à�áSâ Ö ã�ä |�}
åçæéè¹æëê ì íÈîðïÈñÓòðó ôÑõ÷öÑø ù�ú ûýüçþ�ÿ��
��� ´ Å����
	���
������ «������������¨¢��
 "!$#�%$&(' ÔS½*),+$-�. ��/ !10 Ô3234$5 �Ì %76 Õ~Ö 
  "!$#8% �:9<;�=?> « ;A@CBD@DEGF�HI=KJMLONPJRQ:>?JGNPJMEGNPF�LTS � Ì %:6�& ÖtÔVU â"W ���X��� �"Y
Z\[�]_^ 0a`X���(b � »�c 
8d�e ���E´Vf"0hgjilk1m�npo � � Ì %76:q Ø�rhsut 
wv m(%�&x'
0�yuz ã Ü�Ý Z s�{�|�} 91~V� U â ä z\� ä 03� 9 z7n�'h&3��0h��» Ä�Å
9"��� #�%1'd»Å ���$�w�$�
9u��áÑâ Ö���Õ�Ö 9 »"c10:�p��� Ö�ã
� � t7�3� '
Íp%:61�7n ;�=?> 0 Ô�����
r�� ]�� ÆÑÇ � nu�a�¿ÐK���1Ð Æ±Çw� 0 ������ $¡�¢�
�£ Ø � ��¤�%I¥�¤ â\9"¦"§ â Ö�� �
n Ä�Å8�3¨�©ª�(«(�I¬$­ �:®
¯�°�± 
�² Í´³µ#p%hnu� �u¶ �3· ��r ß � ;�=?>a¸º¹1� s1»�¼ß�½ ] t 0 ÔV¾�¿uÀ 
ª² Í´³Á#p%$&x'
oÃÂ ¦ '
Í�z ã ³\%:6���n�Ä � ÆªÇI� � �"Z?Å �
�Æ
Ç�È ' � ã oÃÉ�Ê â Ö�ã(ä %�6VËÍÌpÎ � Æ�Ç 4pÏhÐ
Ñ Ô d�W�ÒÔÓ Ë Ó �ÖÕ×� Ò 'oÍ8z ã�ä %ª6

�Ö`



SVD
CDC
PID (Aerogel)
TOF
CsI
KLM 
Superconducting
Solenoid
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R-Phi Impact Parameter Resolution for 2 tracks events
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Z Impact Parameter Resolution for 2 tracks events
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Mγγ  (GeV/c2)

All cluster combinations

charged track veto

charged track veto ⊕ SHAPE
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detected gamma theta(sim) h2
Nent = 32493  
Mean  =  68.42
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detected gamma theta vs momentum(sim) h3
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Mean x =  77.32
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RMS y  =  1.335
       0       0       0

       0    8701       0

       0       0       0


detected gamma theta vs momentum after momentum cut(sim)
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Nent = 8701   
Mean x =  77.32
Mean y =  5.405
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Nent = 8658   
Mean  =    177
RMS   =  3.809
Under =    781
Over  =      0
Chi2 / ndf = 28.11 / 16
Prob  = 0.03065
p0       =  1279 +- 36.01 
p1       = 0.2957 +- 0.00671 
p2       = 200.2 +- 6.525 
p3       = 4.313 +- 0.3412 

CM angle diff K+K- and gamma(0k) near 180 deg   

h37
Nent = 8658   
Mean  =    177
RMS   =  3.809
Under =    781
Over  =      0
Chi2 / ndf = 28.11 / 16
Prob  = 0.03065
p0       =  1279 +- 36.01 
p1       = 0.2957 +- 0.00671 
p2       = 200.2 +- 6.525 
p3       = 4.313 +- 0.3412 
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Nent = 3642   
Mean  =  178.6
RMS   =    2.8
Under =     59
Over  =      0
Chi2 / ndf = 36.23 / 3
Prob  = 6.681e-08
p0       =  1197 +- 30.24 
p1       = 0.3494 +- 0.00579 

CM angle diff K+K- and gamma(2k) near 180 deg   

h39
Nent = 3642   
Mean  =  178.6
RMS   =    2.8
Under =     59
Over  =      0
Chi2 / ndf = 36.23 / 3
Prob  = 6.681e-08
p0       =  1197 +- 30.24 
p1       = 0.3494 +- 0.00579 
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h40
Nent = 3041   
Mean  =  5.183
RMS   = 0.5098
Under =      0
Over  =      0

CM Momentum K+K- after kine cut(0k) h40
Nent = 3041   
Mean  =  5.183
RMS   = 0.5098
Under =      0
Over  =      0
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h42
Nent = 2503   
Mean  =  5.279
RMS   = 0.2089
Under =      0
Over  =      0

CM Momentum K+K- after kine cut(2k) h42
Nent = 2503   
Mean  =  5.279
RMS   = 0.2089
Under =      0
Over  =      0
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Nent = 2855   
Mean  =   1.02
RMS   = 0.006888
Under =      0
Over  =     30
Chi2 / ndf = 237.2 / 14
Prob  =     0
Constant =  1157 +- 29.31 
Mean     = 1.019 +- 8.432e-05 
Sigma    = 0.004462 +- 7.126e-05 

Mass K+K- after kine and p cut(0k) near phi 

h46
Nent = 2855   
Mean  =   1.02
RMS   = 0.006888
Under =      0
Over  =     30
Chi2 / ndf = 237.2 / 14
Prob  =     0
Constant =  1157 +- 29.31 
Mean     = 1.019 +- 8.432e-05 
Sigma    = 0.004462 +- 7.126e-05 
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Nent = 2446   
Mean  =   1.02
RMS   = 0.006503
Under =      0
Over  =      3
Chi2 / ndf = 198.9 / 13
Prob  =     0
Constant =  1018 +- 22.92 
Mean     =  1.02 +- 0.0001189 
Sigma    = 0.004398 +- 3.446e-05 

Mass K+K- after kine and p cut(2k) near phi 

h48
Nent = 2446   
Mean  =   1.02
RMS   = 0.006503
Under =      0
Over  =      3
Chi2 / ndf = 198.9 / 13
Prob  =     0
Constant =  1018 +- 22.92 
Mean     =  1.02 +- 0.0001189 
Sigma    = 0.004398 +- 3.446e-05 
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Nent = 2488   
Mean x =  71.63
Mean y =  5.691
RMS x  =  35.84
RMS y  =  1.321
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detected phi(0k) theta vs momentum  h10012
Nent = 2488   
Mean x =  71.63
Mean y =  5.691
RMS x  =  35.84
RMS y  =  1.321
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Nent = 2166   
Mean x =  70.14
Mean y =  5.727
RMS x  =  33.87
RMS y  =   1.27
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detected phi(2k) theta vs momentum  h10018
Nent = 2166   
Mean x =  70.14
Mean y =  5.727
RMS x  =  33.87
RMS y  =   1.27
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Nent = 32107  
Mean  =  1.797
RMS   =   2.35
Under =      0
Over  =      0

detected gamma momentum(exp) h1
Nent = 32107  
Mean  =  1.797
RMS   =   2.35
Under =      0
Over  =      0
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Nent = 32107  
Mean  =  1.826
RMS   =  2.251
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detected gamma momentum(exp, CM system) h4
Nent = 32107  
Mean  =  1.826
RMS   =  2.251
Under =      0
Over  =      0
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Nent = 32107  
Mean  =  73.61
RMS   =  50.59
Under =      0
Over  =      0

detected gamma theta(exp) h2
Nent = 32107  
Mean  =  73.61
RMS   =  50.59
Under =      0
Over  =      0
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Nent = 32107  
Mean x =  73.85
Mean y =  1.797
RMS x  =  50.37
RMS y  =   2.35
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detected gamma theta vs momentum(exp) h3
Nent = 32107  
Mean x =  73.85
Mean y =  1.797
RMS x  =  50.37
RMS y  =   2.35
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Mean x =  97.72
Mean y =  4.804
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detected gamma theta vs momentum after momentum cut(exp)

h7
Nent = 9745   
Mean x =  97.72
Mean y =  4.804
RMS x  =  49.71
RMS y  =  1.568
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h37
Nent = 8869   
Mean  =  176.9
RMS   =  3.939
Under =   2041
Over  =     11
Chi2 / ndf = 91.24 / 15
Prob  = 5.809e-13
p0       = 564.6 +- 19.33 
p1       = 179.2 +- 0.01089 
p2       = 0.328 +- 0.01282 
p3       = 184.9 +- 10.89 
p4       = 3.082 +- 0.1929 

CM angle diff K+K- and gamma(0k) near 180 deg   

h37
Nent = 8869   
Mean  =  176.9
RMS   =  3.939
Under =   2041
Over  =     11
Chi2 / ndf = 91.24 / 15
Prob  = 5.809e-13
p0       = 564.6 +- 19.33 
p1       = 179.2 +- 0.01089 
p2       = 0.328 +- 0.01282 
p3       = 184.9 +- 10.89 
p4       = 3.082 +- 0.1929 
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h39
Nent = 1295   
Mean  =  173.4
RMS   =   6.05
Under =    830
Over  =      0
Chi2 / ndf =  95.9 / 91
Prob  = 0.3461
p0       = 36.16 +- 4.583 
p1       = 0.5156 +- 0.05049 
p2       = 3.403 +- 0.3479 
p3       = 15.38 +- 2.446 

CM angle diff K+K- and gamma(2k) near 180 deg   

h39
Nent = 1295   
Mean  =  173.4
RMS   =   6.05
Under =    830
Over  =      0
Chi2 / ndf =  95.9 / 91
Prob  = 0.3461
p0       = 36.16 +- 4.583 
p1       = 0.5156 +- 0.05049 
p2       = 3.403 +- 0.3479 
p3       = 15.38 +- 2.446 
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h40
Nent = 3194   
Mean  =  4.933
RMS   = 0.8388
Under =      0
Over  =      2

CM Momentum K+K- after kine cut(0k) h40
Nent = 3194   
Mean  =  4.933
RMS   = 0.8388
Under =      0
Over  =      2
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h42
Nent = 102    
Mean  =  5.253
RMS   = 0.2118
Under =      0
Over  =      0

CM Momentum K+K- after kine cut(2k) h42
Nent = 102    
Mean  =  5.253
RMS   = 0.2118
Under =      0
Over  =      0
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Nent = 2096   
Mean  =  1.075
RMS   = 0.0382
Under =      0
Over  =   1883
Chi2 / ndf =   7.5 / 4
Prob  = 0.1117
Constant = 27.54 +- 5.885 
Mean     = 1.018 +- 0.0004983 
Sigma    = 0.003075 +- 0.0004633 

Mass K+K- after kine and p cut(0k) near phi 

h46
Nent = 2096   
Mean  =  1.075
RMS   = 0.0382
Under =      0
Over  =   1883
Chi2 / ndf =   7.5 / 4
Prob  = 0.1117
Constant = 27.54 +- 5.885 
Mean     = 1.018 +- 0.0004983 
Sigma    = 0.003075 +- 0.0004633 
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Nent = 127    
Mean  =  1.031
RMS   = 0.02715
Under =      0
Over  =     66
Chi2 / ndf = 7.431 / 4
Prob  = 0.1148
Constant = 26.38 +- 6.901 
Mean     = 1.018 +- 0.0005883 
Sigma    = 0.003141 +- 0.0006679 

Mass K+K- after kine and p cut(2k) near phi 

h48
Nent = 127    
Mean  =  1.031
RMS   = 0.02715
Under =      0
Over  =     66
Chi2 / ndf = 7.431 / 4
Prob  = 0.1148
Constant = 26.38 +- 6.901 
Mean     = 1.018 +- 0.0005883 
Sigma    = 0.003141 +- 0.0006679 
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Mean x =  73.98
Mean y =  5.551
RMS x  =  36.22
RMS y  =  1.278
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detected phi(0k) theta vs momentum  h10012
Nent = 39     
Mean x =  73.98
Mean y =  5.551
RMS x  =  36.22
RMS y  =  1.278
       0       0       0

       0      39       0

       0       0       0


deg
0 20 40 60 80 100 120 140 160 180

G
eV

/c
2

0

1

2

3

4

5

6

7

8

9

10

h10018
Nent = 34     
Mean x =  77.29
Mean y =  5.471
RMS x  =  37.01
RMS y  =  1.322
       0       0       0

       0      34       0

       0       0       0


detected phi(2k) theta vs momentum  h10018
Nent = 34     
Mean x =  77.29
Mean y =  5.471
RMS x  =  37.01
RMS y  =  1.322
       0       0       0

       0      34       0

       0       0       0
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Nent = 39     
Mean  =  10.47
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Total CM Energy(0k) h22
Nent = 39     
Mean  =  10.47
RMS   = 0.1685
Under =      0
Over  =      0
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Nent = 34     
Mean  =  10.48
RMS   = 0.1314
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Total CM Energy(2k) h24
Nent = 34     
Mean  =  10.48
RMS   = 0.1314
Under =      0
Over  =      0
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Mean  = 0.4977
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Chi2 / ndf = 57.13 / 48
Prob  = 0.1729
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p5       = 0.01042 +- 0.001008 

detected Ks mass after gamma cut(sim)

h103
Nent = 1255   
Mean  = 0.4977
RMS   = 0.006678
Under =      5
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Chi2 / ndf = 57.13 / 48
Prob  = 0.1729
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p1       = 0.4983 +- 0.0001413 
p2       = 0.003182 +- 0.0001566 
p3       =  13.6 +- 2.937 
p4       = 0.4968 +- 0.0006423 
p5       = 0.01042 +- 0.001008 
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generated Ks theta vs momentum(sim) h22
Nent = 4473   
Mean x =  68.59
Mean y =  2.927
RMS x  =  47.26
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detected Ks theta vs momentum after mass cut(sim) h405
Nent = 970    
Mean x =  74.46
Mean y =  2.753
RMS x  =  35.07
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calculated KL theta vs momentum h57
Nent = 970    
Mean x =  72.67
Mean y =  2.722
RMS x  =  34.39
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calculated KL theta vs momentum(clean sample) h57
Nent = 361    
Mean x =  93.05
Mean y =  2.363
RMS x  =  28.92
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h59
Nent = 248    
Mean  =  2.363
RMS   =  4.509
Under =      0
Over  =      0
Chi2 / ndf =  21.2 / 20
Prob  = 0.3854
p0       = 31.64 +- 3.637 
p1       = 0.7823 +- 0.235 
p2       = 1.994 +- 0.2477 
p3       =   4.2 +- 1.915 
p4       = 4.751 +- 1.913 
p5       = 7.083 +- 2.065 

theta resolution(detected KL cluster - calculated KL,sim)

h59
Nent = 248    
Mean  =  2.363
RMS   =  4.509
Under =      0
Over  =      0
Chi2 / ndf =  21.2 / 20
Prob  = 0.3854
p0       = 31.64 +- 3.637 
p1       = 0.7823 +- 0.235 
p2       = 1.994 +- 0.2477 
p3       =   4.2 +- 1.915 
p4       = 4.751 +- 1.913 
p5       = 7.083 +- 2.065 
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Nent = 248    
Mean  = -0.1653
RMS   =   3.57
Under =      0
Over  =      0
Chi2 / ndf = 17.07 / 19
Prob  = 0.5849
p0       = 57.72 +- 6.426 
p1       = -0.02934 +- 0.109 
p2       = 1.307 +- 0.1283 
p3       = 2.069 +- 0.6706 
p4       = -2.528 +- 3.526 
p5       = 12.68 +- 5.959 

phi resolution(detected KL cluster - calculated KL,sim)

h60
Nent = 248    
Mean  = -0.1653
RMS   =   3.57
Under =      0
Over  =      0
Chi2 / ndf = 17.07 / 19
Prob  = 0.5849
p0       = 57.72 +- 6.426 
p1       = -0.02934 +- 0.109 
p2       = 1.307 +- 0.1283 
p3       = 2.069 +- 0.6706 
p4       = -2.528 +- 3.526 
p5       = 12.68 +- 5.959 
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h167
Nent = 8530   
Mean  =  0.498
RMS   = 0.01667
Under =    356
Over  =     12

detected Ks mass(exp) h167
Nent = 8530   
Mean  =  0.498
RMS   = 0.01667
Under =    356
Over  =     12
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h112
Nent = 8530   
Mean x =  64.88
Mean y =   4.11
RMS x  =   50.6
RMS y  =  2.396
       0      89      10

       0    8431       0

       0       0       0


detected Ks theta vs momentum(exp) h112
Nent = 8530   
Mean x =  64.88
Mean y =   4.11
RMS x  =   50.6
RMS y  =  2.396
       0      89      10

       0    8431       0

       0       0       0
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h103
Nent = 8530   
Mean  =  7.965
RMS   =   8.55
Under =      0
Over  =   1211

opening angle   h103
Nent = 8530   
Mean  =  7.965
RMS   =   8.55
Under =      0
Over  =   1211
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h30
Nent = 2969   
Mean x =  78.42
Mean y =  1.758
RMS x  =  55.04
RMS y  =  1.466
       0       0       0

       0    2969       0

       0       0       0


Ppipi(opening angle>10 deg) theta vs momentum   h30
Nent = 2969   
Mean x =  78.42
Mean y =  1.758
RMS x  =  55.04
RMS y  =  1.466
       0       0       0

       0    2969       0

       0       0       0
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h108
Nent = 2969   
Mean  = 0.4993
RMS   = 0.01657
Under =    109
Over  =      0

Mpipi(opening angle>10 deg) 

h108
Nent = 2969   
Mean  = 0.4993
RMS   = 0.01657
Under =    109
Over  =      0
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h96
Nent = 17060  
Mean  = 0.06839
RMS   = 0.06377
Under =      0
Over  =     31

Pt(pi against Ks) after gamma momentum cut  h96
Nent = 17060  
Mean  = 0.06839
RMS   = 0.06377
Under =      0
Over  =     31
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h24
Nent = 3380   
Mean x =  68.27
Mean y =  2.876
RMS x  =  51.37
RMS y  =  2.426
       0      44       0

       0    3336       0

       0       0       0


Ppipi(Pt>0.05 GeV/c) theta vs momentum  h24
Nent = 3380   
Mean x =  68.27
Mean y =  2.876
RMS x  =  51.37
RMS y  =  2.426
       0      44       0

       0    3336       0

       0       0       0
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h106
Nent = 3380   
Mean  = 0.4989
RMS   = 0.01661
Under =    127
Over  =      0

Mpipi(Pt>0.05 GeV/c) h106
Nent = 3380   
Mean  = 0.4989
RMS   = 0.01661
Under =    127
Over  =      0
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Nent = 8530   
Mean  = 0.1101
RMS   =  2.702
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Over  =   1009

momentum difference between pi+ and pi- h112
Nent = 8530   
Mean  = 0.1101
RMS   =  2.702
Under =    953
Over  =   1009
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Nent = 5606   
Mean x =   80.5
Mean y =  2.806
RMS x  =  54.01
RMS y  =   1.75
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       0       0       0


Ppipi(-4.0<diff p<4.0 GeV) theta vs momentum h36
Nent = 5606   
Mean x =   80.5
Mean y =  2.806
RMS x  =  54.01
RMS y  =   1.75
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       0    5593       0
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Mean  = 0.4979
RMS   = 0.01661
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Mpipi(-4.0<diff p<4.0 GeV)  h110
Nent = 5606   
Mean  = 0.4979
RMS   = 0.01661
Under =    239
Over  =      0
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missing mass(pipi)  h98
Nent = 8530   
Mean  = 0.4074
RMS   =  1.193
Under =    202
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Nent = 6155   
Mean x =  64.12
Mean y =  3.479
RMS x  =   53.3
RMS y  =  2.354
       0      84       0

       0    6071       0

       0       0       0


Ppipi(missing mass>0.3 GeV/c2) theta vs momentum   
h18
Nent = 6155   
Mean x =  64.12
Mean y =  3.479
RMS x  =   53.3
RMS y  =  2.354
       0      84       0

       0    6071       0

       0       0       0
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Mean  = 0.4982
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Mpipi(missing mass>0.5 GeV/c2) h104
Nent = 6155   
Mean  = 0.4982
RMS   = 0.01665
Under =    250
Over  =      0

9´©¬«<;>=µ­ ?>¯ ? ° � D ����� � ]&� Z"[\7tB � � Ä�Å�ÄÉÆ � ¶�� H Â Ä�Å<ÄÉÆ � Ò0�t� EGF

_XW



deg
0 20 40 60 80 100 120 140 160 180

G
eV

/c

0

1

2

3

4

5

6

7

8

9

10

GeV/c20.47 0.48 0.49 0.5 0.51 0.52 0.53
0

10

20

30

40

50

h117
Nent = 2250   
Mean  = 0.4993
RMS   = 0.01655
Under =     77
Over  =      0

detected Ks mass after pt,op,df,mm cut h117
Nent = 2250   
Mean  = 0.4993
RMS   = 0.01655
Under =     77
Over  =      0
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Mpipi(pt,op,df,th cut)  h118
Nent = 937    
Mean  = 0.4991
RMS   = 0.01623
Under =     32
Over  =      0
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Mean  = 0.4986
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detected Ks mass(pt,op,df,th,dr cut) h122
Nent = 575    
Mean  = 0.4986
RMS   = 0.01584
Under =     15
Over  =      0
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Nent = 575    
Mean x =  73.99
Mean y = 0.9327
RMS x  =  32.48
RMS y  =  1.174
       0       0       0
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       0       0       0


detected Ks theta vs momentum(pt,op,df,th,dr cut) h69
Nent = 575    
Mean x =  73.99
Mean y = 0.9327
RMS x  =  32.48
RMS y  =  1.174
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Nent = 731    
Mean  =  0.499
RMS   =  0.016
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detected Ks mass(pt,op,df,th,fl cut) h123
Nent = 731    
Mean  =  0.499
RMS   =  0.016
Under =     26
Over  =      0
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h72
Nent = 731    
Mean x =  76.23
Mean y =  1.139
RMS x  =  33.02
RMS y  =  1.286
       0       0       0
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detected Ks theta vs momentum(pt,op,df,th,fl cut) h72
Nent = 731    
Mean x =  76.23
Mean y =  1.139
RMS x  =  33.02
RMS y  =  1.286
       0       0       0

       0     731       0

       0       0       0
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Mean  = 0.4995
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detected Ks mass(pt,op,df,th,zd cut) h124
Nent = 173    
Mean  = 0.4995
RMS   = 0.01579
Under =      5
Over  =      0
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Mean x =  76.84
Mean y =  2.746
RMS x  =  29.43
RMS y  =  1.194
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detected Ks theta vs momentum(pt,op,df,th,zd cut) h75
Nent = 173    
Mean x =  76.84
Mean y =  2.746
RMS x  =  29.43
RMS y  =  1.194
       0       0       0

       0     173       0

       0       0       0
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h40
Nent = 4473   
Mean x =  80.41
Mean y =  68.62
RMS x  =  49.82
RMS y  =  47.29
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generated gamma theta vs Ks theta(sim) h40
Nent = 4473   
Mean x =  80.41
Mean y =  68.62
RMS x  =  49.82
RMS y  =  47.29
       0       0       0

       0    4473       0

       0       0       0
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detected Ks mass(pt,op,df,th,kt cut) h125
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Nent = 353    
Mean x =   82.3
Mean y =  2.715
RMS x  =  31.85
RMS y  =  1.189
       0       0       0
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       0       0       0


detected Ks theta vs momentum(pt,op,df,th,kt cut) h78
Nent = 353    
Mean x =   82.3
Mean y =  2.715
RMS x  =  31.85
RMS y  =  1.189
       0       0       0

       0     353       0

       0       0       0
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detected Ks mass(pt,op,df,mm,th,dr,fl,zd,ki cut) h126
Nent = 22     
Mean  = 0.4972
RMS   = 0.00784
Under =      0
Over  =      0
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Nent = 16     
Mean x =  60.52
Mean y =  2.912
RMS x  =  27.11
RMS y  = 0.9525
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detected Ks theta vs momentum(pt,op,df,mm,th,dr,fl,zd,ki,m cut)

h90
Nent = 16     
Mean x =  60.52
Mean y =  2.912
RMS x  =  27.11
RMS y  = 0.9525
       0       0       0

       0      16       0

       0       0       0
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Mean x =  80.41
Mean y =  2.927
RMS x  =  49.82
RMS y  = 0.8894
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generated gamma theta vs Ks momentum(sim)

h41
Nent = 4473   
Mean x =  80.41
Mean y =  2.927
RMS x  =  49.82
RMS y  = 0.8894
       0       0       0

       0    4473       0

       0       0       0
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h139
Nent = 12     
Mean x =   57.3
Mean y =  2.975
RMS x  =  24.21
RMS y  = 0.5732
       0       0       0

       0      12       0

       0       0       0


detected Ks theta vs momentum(pt,op,df,mm,th,dr,fl,zd,ki,p,m cut)

h139
Nent = 12     
Mean x =   57.3
Mean y =  2.975
RMS x  =  24.21
RMS y  = 0.5732
       0       0       0

       0      12       0

       0       0       0
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Mean x =   55.2
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RMS x  =  22.67
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calculated KL theta vs momentum(exp) h143
Nent = 12     
Mean x =   55.2
Mean y =  3.142
RMS x  =  22.67
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calculated KL theta vs momentum(exp,clear) h138
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Mean x =  65.88
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Nent = 5      
Mean  =   2.99
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calculated KL momentum(exp) h136
Nent = 5      
Mean  =   2.99
RMS   = 0.8261
Under =      0
Over  =      0
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Nent = 5      
Mean  =  65.88
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calculated KL theta(exp) h137
Nent = 5      
Mean  =  65.88
RMS   =   29.9
Under =      0
Over  =      0
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Nent = 3      
Mean  =  2.617
RMS   =  0.826
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detected KL(Klong) momentum(exp) h130
Nent = 3      
Mean  =  2.617
RMS   =  0.826
Under =      0
Over  =      0
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Nent = 3      
Mean  =   95.4
RMS   =  23.33
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detected KL(Klong) theta(exp) h131
Nent = 3      
Mean  =   95.4
RMS   =  23.33
Under =      0
Over  =      0
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Mean x =   95.4
Mean y =  2.617
RMS x  =  23.33
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detected KL(Klong) theta vs momentum(exp) h132
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Mean x =   95.4
Mean y =  2.617
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Nent = 3      
Mean  = -1.833
RMS   =  1.247
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dφ(detected KL - calc KL)) h134
Nent = 3      
Mean  = -1.833
RMS   =  1.247
Under =      0
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dθ(detected KL - calc KL)) h133
Nent = 3      
Mean  =    9.5
RMS   =  2.828
Under =      0
Over  =      0
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dφ-dθ(detected KL - calc KL) h135
Nent = 3      
Mean x =    9.5
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