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¿�����y'� ��§¨y�{£G����y�� �^y~��^}�}zy��g��yë³=�Gy�}z��§�y��g��{i¿�¿���§���� w�«�ïî��}zy�����y�}�²�� �^yî¿À{}z±�y��^�^����$~����y�} {i±�yã{}�y�{
y��9{£=¿�y�w��^w����l�Gy�}ä����}�§ú���^y��^}zy�~���w�y*§¨y�{w��=}�y�§�y��g�V��D�^�g�bw���~|{¿Eá°�9{�g� �í� ��y�w��i�Dy��y��g� w�« Ý �±�y��^y�}�{¿f²
ôy60¬�wE�=}�y��=��~��E§¨{�g�/§��´�=y�wL��´�^}��i� �����^y�~�{|��« Ý ��§¨{�g�/§��´�^y�¿�w�²ì���^yL��� � � � � §��´�^yD��wL�^��§����9{i�°�
{�^�X� �=y�}�y�{i}�y�wzy���y�} {¿Gô?6�¬�wT���=��~����^}�y��^��~'�[{/�^y�~|{|�X}�{i� yN���í� �^����� �=y���£^w�y�}z�i{£^¿�y�} {i�^±�y��� ¤ �=�ay�}B¥
¦�{i§¨����¢©{�^�^yP<�w�y�yi²�����}�y'³={§��^¿�ywÏ ¼�¯´²�¼u8^²�¼ì®�Ðs=ë«â¬��^��w��^y�~|{|��§¨�b�^y��9{w¨{à~��9{i} {~'� y�}z��wä� ��~�y��y��g�
w���±�9{i� �=}�y²L���¡���^��~��¡� �=y�y�¿�y�~�� }z��§¨{±��^y'� ��~�w��^���
y�}�~|{�^wzy��ð£g�¡� �^y-�G��w��í� }z���ã��w/£9{i¿À{�^~�y��ð{±g{i���^wä�
� �^y��c�N��w��^���
y�}�w�~�{�^wzy��Ï£g��� �^y�±g{§�§l{Î}�{��bwZ��}���§å���^y��=y�~|{|�¨������^y0� � «T¬��^��wZw���±��9{i���^}�y0y��^{£^¿�y�w
�^w�� ���^��wz~�}z��§����9{i��yV� �=y�wz��±��^{¿�y��y��g� w0~�¿�y|{}z¿��¨��}���§2{i� §���w��=�^y�}z��~Î�^y��=� }z���^��£9{~�¢°±�}z���^�^��«
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Ý �-���^��wT���^y�wz��w�² Ý �^y�w�~�}z��£Gy�� �^y�}zy�w��=¿�� w[��G�^}z�� ����=y�~|{|�-wzy|{}z~��¨�=w����=±��l� � � � � �^y�~�{|�-§¨�b�^y����
®¯g®�¿����y'ûc�^{��bw�²a��}V¯gµ´«¹¶¨¢g� ���¸¹�y|{}�y'³´�a�w��^}zy-�� ¤ �^�Gy�}c¥´¦ª{§�����¢©{�^�=y��^{i��{¨� {¢y��4��}��§5ïî{��ð¼�¶¶>A
� �ðvV�^}z��¿/¼�¶¶>L=«�÷Ny�±���^�^���^±¡���������=�°�bwz��~�w¨£9{~�¢°±�}z���^�^�^w�����w�y�~��������)µ´²[� �^y ¤ �^�Gy�}c¥´¦ª{§¨����¢©{�^�^y
�^y���y�~�����}�{i�^�lwz��§X�^¿�{i� �����-��,�^}�������l�=y�~|{|�²=£9{~�¢°±�}z���^�^�l�^y��=��}����^�����°��y�}�{~��������^w�²b{�^�¨���^yV�=y�� y�~�����}
}�y�wz�a��^w�yl{}�y��^y�wz~�}z��£Gy��$���àwzy�~'� ����`¯�{�^�w8=«�õT��y��g��}�y��=�^~��������${�^�$}zy�~����^wz��}��^~'� �����`{¿�±���}z��� �=§¨w
{}�yÏyë³´�^¿À{���^y��$���`wzy�~���������®{i�^��A=«ãõD�^y�}z±�`~�{¿���£^} {©� ����à������^yÏ�^y'� y�~'� ��}-��w�wä� �^�^��y��J���`w�y�~�� �����H´«ª½����^{¿;w {§��^¿�y�{i� � y�}Î{�^�=¿��b���^±¨}�y��^�^~��������¡�=}���±�}�{§�wV��w�w��^�����ã���4w�y�~'� �����ÙL�{�^�¡�^}z�� ���^y�~�{|�
w�y|{i}�~��4��w��^y�wz~�}z��£Gy�������w�y�~�� �����î¶=«[½����^{¿�¿í��²°� �^��w�� �^y�w���w�~����^~�¿��^�^y�w�����wzy�~'� ����ð¼|»=«
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ß àâá
ã � �uÎ ��ä�Æ ÎØå
��� � � ��Í
Ý �¨� �=��wZw�y�~'� ������²b�^�g�´wz��~�wN£9{~�¢°±�}z���^�^�¨����}D� �^y��^}���������^y�~�{��¨w�y�{}�~��l��w[�^y�wz~�}z��£Gy���«[÷Ny�±����=�^���^±ª�������
� �^y¨wz��{i�^�9{}z�J§¨�b�^y�¿D���^��~��`�9{w�£ay�y��`wz�^~�~�y�w�wä���^¿�¿í�$wz�^�^�G��}z��y��J£g�à§l{�g�ðy'³´�Gy�}z��§�y��g��{¿Z}�y�w��^¿í� w�²
w���§�y����ô?6�¬ §¨�b�^y�¿�wV���^��~��$�^�^�í� �¡y�¿�y�§�y��g��{i}z�¡�9{i}z� ��~�¿�y�wª{�^�ã� �=y���}Î���^�=�9{§�y��g��{¿D���g� y�}�{~��������=w
{}�y�w��^§�§¨{}���ß�y��,« Ý �g� y�}�y�wä� ���^±�{�^�î�^} {i§l{i����~Î�^}zy��^��~���������������^y��=}�������î�=y�~|{|�4{�^�î��� w��^}zy��^��~���y��
¿�����y'� ��§¨y�{}�yª�^}zy�wzy��g� y���«

æ�çéè ê r=t[Ô/ÚÎtDs9Úìë Õ�ÚÎÙE×
¬��^yà£^{w�yà������^yàwä��{�=�9{}��&§¨�b�^y�¿Î��w�á°�9{�g� �^§ Ñ9y�¿���� �^y���}z�����^~��}��G��} {i��y����������&¿��´~�{¿Î±g{�^±y
wz�b§¨§�y���}���y�w�« Ý �î� �^y*§¨�b�^y�¿Ò²9wz��}����^±¨���g� y�} {~'� �����^w�{}�y�y'³´�^¿�{���^y��4£g��á°�9{�g� �^§ ~��^}z��§¨�¨�=�b�9{§���~�w<íVªù´G?=E��������9;:£< ¯+=ïî�±g{i�^±�y�wä�´§�§�y�� }ä��²°{�=��y�¿�y�~�� }z��§¨{±��^y'� ��~N{�^�-�
y|{¢X���g� y�}�{~��������=wD{}�yN�^�^��Ñ^y��
£°�îy�¿�y�~'� }��©ûÈ�
y|{¢�� �=y���}ä�4�^y�w�~�}���£Gy��4£°�r9;:/<fµ>=¬ðmÒñ:/<ä¼�=éò�±g{�^±y*wä�´§�§�y�� }ä��«�¬��^��w�§¨�b�^y�¿;¿��´~�{i� y�w
y�¿�y�§¨y��g��{}ä�Ï�9{}ä� ��~�¿�y�w�����§X�^¿í� ���^¿�y'� w�{w����¿�¿��������^±^«

¿�y��=�����^w]óõô ¤ Æ
� ¨0ö ð ô ¤�¥§ ¨nö ð ô ¤�÷

Á ¨0ö ð <ä¼ ¡ µ ¡�ø ¼�=
� ¨ù § ¨ù Á ¨ù <ä¼ ¡ ¼ ¡�ø µ�=

á°�9{}z¢°w[ó ô>ú0ûü>ýû ö ð ô � ûþ ýû ö ð ôWÿÕû�°ýû ö ð <Ò¯ ¡ µ ¡ �Í =ú0û ù � û ù ÿÕû ù <Ò¯ ¡ ¼ ¡ � Í =ü û ù þ û ù � û ù <Ò¯ ¡ ¼ ¡ ø ×Í =
<Òµìû�¼�=

é�y�}zy²�< ü ýû ¡ þ ýû ¡ � ýû =������
< ü û ¡ þ û ¡ � û =������^y�}zy	� ��w0ù�{£^��£=£a�iûc¦Î��£9{|�g{wz�^�íûBï4{wz¢i{|�N{-§¨� ³=���^±�§¨{i��}��í³a«�

{�^�y¶J�^y��^�i� y[¿�y'� �zûc�^{�^�^y��ª{�^�ª}���±��g�zûc�^{�^�^y��Î~��^��}�{¿��í�c��²�}�y�w��Gy�~'� ���y�¿í��«�¬��=yDy��g� }ä��<������� Í�� ¡ ������� ×�� ¡ �/=
w��^����w����^yª}�y��^}�y�w�y��g� {i� �����^wV�=�^�^y�}�9;:/<Ò¯+=�{�^�^9;:/<fµ>=�wz�b§�§¨y'� }���y�w�{�=�î�
y|{¢��g�b�ay�}�~��9{i}�±�yi«�¬��^y
w��S�-³��,�^y��^�� y�w�~���¿����=}è���^�^��~�y�wØ<����ñ³ ¡��!¡ � =L��!9;:/<Ò¯+=éî¨wz�b§�§¨y'� }ä��{i�^�-{¿�¿gáb�^{}�¢°wT~���§¨�G��wzy
~���¿����=}
� }����^¿�y'� w��^�^�^y�}V� �^y�9;:/<Ò¯>=ïî�«ªòLy�� �äûc�9{i�^�^y��¡��y�}�§������^w0~��§¨�G��w�y£9Ø:/<Òµ>=éðî�^���^£^¿�y���wÎ{�^����^y��4�9{|��y
�Ny�{¢�ûc��wz��w��=���-· Í �i��<ä¼�Â�µ ¡uø ¼ìÂ�µ>=���«Tv�¿�¿9}z��±��g�zûÈ�9{�^�=y�����y�}�§�����^wZ{}�y�w����^±�¿�y�� w[�^�=�^y�}Ø9;:£<Òµ>=éðG«[õ[{~��
��y�}�§�����Ï�9{w��
y|{¢�ûc�g�b�Gy�}�~��^{}�±�y%�å}�y�¿À{i�����^±*� �
:/<ä¼�=¬ò$±g{�=±�yÎwz�b§�§¨y'� }z�Ï{�^��� �=yÎ�°�b�Gy�}z~��9{}�±y*��w
{w�wz��±��^y���{w���� µ�� ø µd· Í ���^y�}zy � ��wNy�¿�y�~���}���~�{¿G~��9{}�±yÎ��;� �^yV��y�}�§������,«�vVw���w�w��=�ì��������õDáb�^{©û
� ���� <fµìû ¼�='²è}���±��g�zûc�^{�^�^y��J�^y��=��}����^��w-{}zyl§���wzw�y��J���$� �=yÏwz� {�^�9{}z�J§¨�b�^y�¿N{�=�J�^y��=��}����^�¡§l{iw�w�y�w
{}�y�{w�wz�^§¨y��� �¨£ayXß�y�}z�^«/÷Ny�~|{�=w�yX¿�y��=�����^w/{i�^�¡á°�9{}�¢°wÎ{i}�y�¿��´~�{i� y��4���4w�y��9{}�{i� y��¡§X�^¿������^¿�y���w0���
õ[á°�9{©� ����w<Òµìû�¼�='²=��} {�^wz���������^wN£ay'�c�Ny�y��¿�y��=�����^w�{�^��á°�9{}z¢bw�{}zy�y�w�wzy��g� ��{¿�¿í�Ï�^��0{i¿�¿����
y���«

÷Z��}�y�áb�=��}����^±-±g{�=±�yÎwz�b§�§¨y'� }���y�w�²=±g{�=±�yÎ£a�w����^w����^��~���§¨y��^�À{i��y/���g��y�} {i~�� �����^w�{}zyÎ±�y��=y�} {©� y��,«
¬��^y�}zyª{}�y�y���±�°�N±g{�^±y/£a�w����^w< ±�¿��^���^w¯=[���^��~���{}�y�±�y��^y�} {i��y���£g�D9;:/<Ò¯>=ïî±g{�=±�yVwä�´§�§�y�� }ä��«[÷
�9Ø:/<Òµ>=éð�{�=� :/<B¼�=éò[²Z±�y��^y�} {i��y��){}�yÏ���^}�y�yî±g{i�^±�y�£G��w����=w^<! � ¡ ! ×u¡ ! Í =X{�=�H���=y�£G��wz���ñ<ÒÃ£=ë²
}�y�wz�ay�~�������y�¿��«"!â�T{�^�#! × {}zy�~���§X£^���^y���� �ª����}z§$! � {�=��! ¨l���=��~��l§�y��=�À{i��y�~��9{}�±y��l~��^}�}zy��g�
�Ny�{¢����g� y�} {~'� ����^w�«%! Í {�^�îÃ2{}zy�{i¿�w���~���§X£^���^y��î£°��óày����°£ay�}�±Ï{i�^±�¿�yy¼'&ú{i�^�î����}z§)( � £a��wz���
{�^���^�^������+*�« ( � � ! Í ~���w4¼'& ø Ã`wz���}¼'& <Òµìûäµ>=* � ! Í wz���]¼'& �HÃJ~���w4¼'&
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¬��^y�}zy�����}zy²T� �=��w�§��b�^y�¿[�^}zy��^��~�� w*�^y��´� } {i¿N~��=}�}�y��g�X�Ny�{¢ð���g� y�} {~'� ����^w/¤�� � � ¤�� �rý��b�À{,( �
£a��wz���lyë³´~��9{�^±�yi«
¬��=��wZ���g� y�} {~'� ����¨�N{wNyë³=�Gy�}z��§�y��g��{i¿�¿��X~����=Ñ^}�§�y��Ï£g�rÏ ¼�A�Ðf«[ÞD�^�i� ���-* §�y��^��{i� y�w
y�¿�y�~���}���§¨{±��^y'� ��~-���g� y�} {~'� ����^w�«D¼'&j��w*{���}zy�y��9{} {i§¨y'� y�}����ã� �=y¨wä��{�^�^{}��à§¨�b�^y�¿[{i�^�à���^y�}zyl{}zy
}�y�¿�{i� �����^w�ó

�.� � wz���]¼'&/� � ý ~���w4¼'& <ÒµìûB¯+=
���^y�}zy � {�^� � ýN{}zy4~���^�^¿����^±ð~����^wä��{�g��wÏ}�y�¿À{i�����^±¡� � 9Ø:/<Òµ>=éð�{�^�j:£<B¼�=éò ±�{�^±�yîwz�b§¨§�y���}���y�w�²
}�y�wz�ay�~�������y�¿��²a{i�^���*��w����^yªy�¿�y�~���}�����~��9{}z±�y«

é0��±�±wèÑ9y�¿��X��w����g��}��b�^�^~�y��X����� �^yNwz��{i�^�9{}z�-§¨�b�^y�¿bw���� �9{i��! ¹Ï{�^�0( � £a��wz���^wT�£=��{�����^��^ß�y�}��
§l{wzw�y�w�£g��wz�a���g� {�^y���^w¨wä�b§¨§�y���}z�J£^}zy|{¢°���^±ã��9;:/<fµ�=éðbÒâ:/<B¼�=éò[«�¬��^y�wzyî£G��wz���H§¨{wzw�y�w�{}zy
�^}�y��^��~'� y��î{w�ó

1 & � ¼
µ�2 � <ÒµìûÕ8W=

143 � ¼
µ 2�5 � × � � ý × <Òµìûä®>=

���^y�}zy 2 ��w����^yÎ�i{~��^�=§ yë³´�ay�~���{©� ����î��è� �^y*é���±�±�w�Ñ9y�¿���«N÷Ny�~�{�^wzy*� �=y�}�y���w�}zy�¿À{©� ����^w����¼�Â�µ 2 × �� × Â�L 1 ×& �7698�Â;: µ���^y�}zy<6 8���w�½9y�}�§���~���^�^¿����^±¡~���^wz� {�g�Ù<6 8=� ¼�Ëí¼�HîÌâ¼�» ¨ Ô ôªy'ø ¨ × =ë² 2��wª~|{¿�~��^¿�{i� y��${iw 2 �úµJ8+Aîôªy'øX«�6�wz���^±�w���� × ¼'&5���^��~��à~|{�à£ay���£=� {���=y��ð£°�ã§�y|{iw��^}z���^±��^y��´� } {i¿
~��^}z}�y��g���=}��b~�y�wzw�y�w�²^� �=��wN§��b�^y�¿G�°�^§¨y�}���~|{¿�¿����^}zy��^��~�� w
� �^y 1 & {i�^� 143 «D¬��^y ! ¹ {�=�>(���±g{�^±y
£a��wz���^w/�
y�}zy��=��w�~�����y�}zy��à���J¼�¶>L¯ÙÏ ¼�H�ÐT�������¡~����=w���wä� y��°��§¨{w�wzy�w�«�ïî��}zy�����y�}�²E£°�î� �^y-�=��w�~�����y�}ä�ã��
� �^y�������áb�^{}�¢X����¼�¶�¶�8£Ï ¼�LdÐf²����^y�~����=Ñ^}�§¨{i� �����X��a{¿�¿´��y�}z§¨�����^wD{i�^��±g{�^±�yN£a��wz���^w[���X���^y�wz� {�^�9{i}��
§¨�b�^y�¿�{}�yÎ~���§¨�=¿�y���y���«D¬��=y�é0��±�±�w�£G��wz������w�{�}�y�§¨{���^���^±��9{}z����~�¿�yV����£GyÎ�����^�^�,«

Ý �*w��^�í� y[��´� �^yZ±�}�y�{i�Ew��^~�~�y�w�wT��´� �^yZwz� {�^�9{i}���§��b�^y�¿Ò²����E��w;�^�^¿���¢iy�¿���� �9{©�E���^yZ§¨�b�^y�¿g��w;�^¿�����§¨{i� y
� �^y���}z�ð��Ny�¿�y�§¨y��g��{}ä�ã�9{}z����~�¿�y��^�g�bw���~�w�«4ñ/�^yl}zy|{wz���$��w����9{i��� �^y�}�yÏ{i}�y�§l{�g�¡��}zy�y��9{} {i§¨y'� y�}zw
���^��~��4�i{¿��^y�w�~|{�=�^��/£Gy��=}�y��=��~���y��£g��� �^y�§¨�b�^y�¿;�í� w�y�¿��B«�vV�=�� �^y�}/{}z£^����} {}z���^y�w�w0��w�� �^y�}�yX���î���^y
~���§��^¿���~|{i��y��l{w�wz��±��^§�y��g�N��L� �^y��Ny�{¢l�g�b�ay�}�~��9{i}�±�yy� ���-y|{~��Ï��y�}�§������,«�¬��^y�}�yÎ��w
�^�X� �=y���}zy�� ��~|{¿
}�y|{iw���������}D{wzw���±��^���=±ª���^y��g�b�ay�}�~��9{}z±�y��i{¿��^y�wDwz�^�����¨����õ[á°�9{©� ����^<Òµìû�¼�='«T÷
y�~|{i�^w�y0��G� �^y�}zy�¿À{©� ����� �öµ�� ø µd· Í ²Z� �^yî{wzw���±�^§¨y��g�l���� �^y�y�¿�y�~'� }���~|{¿�~��^{}�±�y���w¨{¿�w��ð{}�£=��� }�{}z�«)¬��^y�}�y'����}�yi²�� �^��w§¨�b�^y�¿E~|{i�^�^��ªyë³=�=¿À{���4� �^y-y�¿�y�~�� }z��~�{¿è~��^{}�±�y-á°�9{i�°����ß�{i� ������ �9{©�/� �^y�áb�^{}�¢4{�^�ã¿�y��=� ���4~��9{}�±y�w
{}�y�}zy�¿À{©� y���£g�`� {~'� ��}-�i�����^}�y�y«�ïî��}zy�����y�}�²Z� �^y�}�y�{}�y����^}�y�y����^�^y��ay��^�^y��g��~���^�^¿����^±¡~���^wz� {�g� w
}�y�¿�{i� ���^±�� �r9Ø:/< ¯+=ïî�²�9;:/<fµ>=¬ð,²è{�^�«:/<B¼�=éò�{�=�`{¿�¿D���� �=y�§ {}zy���}zy�yl�^{} {§�y���y�}zw�«Ï¬��^��w*§�y|{i�^w
� �9{i�Ty|{~���¢°���^�-�i�a���g� y�}�{~��������=wT}�y�¿À{i�����^±0� �/� �=y�w�y�wä�b§¨§�y���}���y�wD{}zy�¿À{}z±�y�¿í�����^�^y��ay��^�^y��°�[��}z��§ y�{~��
�� �^y�}�«[vV¿�w���±�}�{��b�í�c�Ï��w��=��0���^~�¿��^�^y�������� �^yªwä��{�^�^{}���§¨�b�^y�¿f«

æ�ç æ ? s9t[Ô/ÚA@ ÔCB�DªÙ;Ú7EGF/Ù;ÕZsHBäÙ;q
¬��^y����^y�{ª�i�Lô?6�¬H��wT� �^{i�D� �^y�wä� }���^±^²g�Ny�{¢¾²={i�^��y�¿�y�~���}���§¨{±��^y'� ��~����g� y�} {~'� �����^w[{}zy0y�§X£Gy��^�^y��¨���
{�¿À{}z±�y�}
�^�^�^y�}�¿í�´���^±X±g{i�^±�y����^y��}z������� �Ï{Xw����=±�¿�y0±g{�^±y/~����=�^¿����^±�~����^wz� {�g� � Ï¹®�Ðf«D¬��^yÎwzy��9{i} {i��y��
±g{�^±�y�wz�b§�§¨y'� }z��y�w*{�^�$~����^�=¿����=±î~����^wz� {�g� wX���à���^ylwä��{�^�^{}��à§¨�b�^y�¿Z{}zyl~����^w����^y�}zy��$���4£Gy¨���^y
}�y�wz�^¿���w-��0w��G���g��{�=y����^w-wä�b§¨§�y���}z�`£=}�y|{i¢b���^±¡��Vô?6�¬?wz�b§�§¨y'� }z�`{i� 1JI ²T� �^y�y��^y�}z±�Jwz~|{¿�yÏ��
ôy60¬Î« Ý �$���^yl�=��±��ày��^y�}�±�ðw�~�{¿�yK�y×ML 1 ×I ²�{¿�¿D��y�}z§¨�����^wÎ�
���^¿��$£ay���y�}ä�$§��^~��J{¿���¢y¨{�^�`{¿�¿
���g� y�} {~'� ����^w/{}zyX£9{wz��~�{¿�¿í�î¿��´�¢�wz��§���¿�{}�«�½9��}z���^�9{i��y�¿��²,�í�/��wV�a��wzw���£^¿�y�� ��y�wä� ��§l{i��y*���^y 1JI wz~|{¿�y
£°��¢°�^�����,� × �^y��Gy��=�^y��^~�yX��E� �^}zy�yª~���^�^¿����^±�~����=wz��{i�°��w������ �^yªwz� {�^�9{i}��4§��b�^y�¿Ò«T¬��^y���wzy�y�§ú���



Ú Û�Ü-Ý � � ü@�7ÄØÃ�ü�Þ �]� ý � þ[Ê ®

§¨y�y��0{i���y�}ä���^��±�+� × {�^��� �=y������^y/Ñ9�=�^w���y�}ä��¿À{i}�±�yªô?6�¬pw�~�{¿�yV�� 1NI ² ON¼�» � � ôÎy�ø�«^¬��^��w��y�}ä�
¿À{}z±�y/y��=y�}�±i��w�~|{i¿�yª��w�{¿�w��-�^y�y��^y��î���¨wz�^�^�^}zy�w�w0�^}z�� �����^y�~|{|��} {i��yÎw���� �9{©���^}�y��^��~'� y��î�^y�~�{|��} {i��y
��w�~���^w���wz� y��g�����í� ��y'³´�Gy�}���§¨y��g��{¿��=}�������î�=y�~|{|��wzy|{}z~��4}�y�w��^¿í� w���EÁ Ä ² ¼�» Íc� �y|{}zw�«

"QP�"RP � 9;:/<f®>=�S�T>U
Ý ��¼|¶+HJ8^²EôÎy���}z±�y���{�^�$ôª¿�{w��=�ì� �^}z���G��w�y��${�w���§¨�=¿�y-ô?6�¬ §��´�^y�¿T£9{wzy��ð��� ¤ 6/<Ò®>=V±g{�=±�y-wz�b§-û
§¨y'� }z� Ï 8�ÐÒ« ¤ 6m<f®>=Î±�}���^�$��w�§����=��§X�^§jw���§¨�^¿�y-±�}���^�à���^��~��$�9{|�ylw��=£^±�}���^�^wX�� ¤ 6/< ¯+='² ¤ 6m<fµ>=ë²
{�^�|6/<ä¼�='«l¬��=y�}�yl{}�y¨µJ8�±�y��^y�}�{i� ��}zw*���|9Ø:/<Ò®>=ª±}����^�à{�^�ã� �=y��à{}�y�é0y�}�§������À{�ã{i�^�à��} {~�y�¿�y�w�w�«
½¾y�}�§������=w�����y|{i~���� {§���¿í�¨{}�yª¿��b~|{©� y������ ©®-{�=�à¼�»-}zy��^}zy�w�y��g��{i�������^w����9;:/<f®>=ë«

VXWY ð0�
Z[[[[[[\

ü^] �ü ]×ü ]Í� ¨ø ¤ Æ
_a``````b ð

<Òµìû¬A+=

V"c Ê ðd� ¼: µ
Z[[[[[[\

» ú ]Í ø ú ]× ø ú � ø ü �ø ú ]Í » ú ] � ø ú × ø ü ×ú ]× ø ú ] � » ø ú Í ø ü Íú � ú × ú Í » ø ���ü � ü × ü Í � � »

_ ``````b ð
<ÒµìûéH>=

v��^��� �^yª±g{�=±�yª£a��wz����Ñ9y�¿������=��~���� } {i�^wz����}z§¨w��=�^�^y�}[9;:/<f®>=�wä�´§�§�y�� }ä����w�ó
�n¥9�

Z[[[[[[[[\

6/�� ø ×�ef Íc� 6/�× 6/�Í � � � �6?×� 6?×× ø ×�ef Íc� 6?×Í � × � ×6ªÍ � 6ªÍ× 6ªÍÍ ø ×�ef Íc� � Í � Í� � � × � Í & gf × � Í�ef Íc� ! �� � � × � Í ! ¨ ø & gf × � Í�ef Íc�

_ ````````b
<Òµìû¬L+=

¬��^yh6 ûi ��w[}�y�¿À{i��y��¨����y���±��g�Z±�¿��=���^w
{�^�lwz�S�-³´y�w�{}zyh9;:/<Ò¯+=éîî~����^¿��}�«j! ¹è²k! Í ²´{�^�ÏÃ {}�y0±g{�^±y
£a��wz���^w�{i¿�}�y�{�=�¨{�^�Gy|{i}�y������l� �=y/wz� {�^�9{}z��y�¿�y�~���}����
y|{¢�§¨�b�^y�¿�<�w�y�~'� ������µ´«í¼�='«T¬��=y�}�yª{i}�yX¼ìµ��^y��
±g{�^±�y�£G��wz���^w/� {�^�«�����^��~����^��3Ñ �¨{�=�ay�{}-���`���^y�wz� {�^�9{}z�H§��b�^y�¿Ò«à¬��^y'���9{|��y�y�¿�y�~'� }���~|{¿
~��9{}�±yV��(8W�i¯
<R�Ù=
{�^�4¼��¯
< �/=ë«D¬��^y�wzy/£a�w����^wN�9{|��y/£G�� �l~���¿����^}
{�^�b¢¾{|���}�{�^�¨� �^y'�l§�y��^��{i� y
� �^yÎ� }�{�^wz��� ������£Gy��c�
y�y��îá°�9{}�¢°w�{�^��¿�y��=� ���=w�«

Ý ��� �^��wè§��b�^y�¿Ò²©y�¿�y�~�� }z��~�{¿°~��9{}�±y
��wèá°�9{�g����ß�y���«�¬��=��wE��wE£ay�~|{�^wzy
���^y
y�¿�y�~�� }z��~�{¿°~��9{}�±y
���Gy�}�{i� �}
��w�{-9;:/<f®>=Z±�y��^y�} {i����}�{�^���=y��^~�y�¬E}ml�=�&»-{�^�Ï� �=yÎw��^§ ��Ey�¿�y�~���}���~�{¿,~��^{}�±�y�w�����y�{~���§X�^¿������^¿�y��
��w�»=« Ý �ð� �^y�~|{wzyl�� ©®�}zy��^}zy�w�y��g��{i��������²n�9o�p@�q� o�p��q� o�p��r� Æ�s �2»=«Ï¬��=y�}�y'����}�yi²è���^y�}zyl��wÎ���^y
}�y�¿�{i� �����4£Gy��c�
y�y��ãáb�^{}�¢4{�^�¿�y��=�����~��9{}z±�y�w�óh� Æas � ø ¯t� o p «V¬��^yX� {~�����}����^}�y�yX��w0� �^y��b�=§X£ay�}
���~���¿���^}�w�«

¬��=y0���^}�y�y�~����^�^¿����^±Î~����^wz� {�g� w
���-� �^y�wä��{�^�^{}��¨§¨�b�^y�¿^{}�y��^��¿����=±�y�}D���^�^y��Gy��=�^y��g�Z��}���§åy�{~��
�� �^y�}�£ay�~|{�=w�yy9;:/<Ò¯+=éî-Ò 9;:/<fµ>=¬ðÒ{:/<ä¼�=¬ò$±g{�=±�y/±�}z���^����wN�^�^��Ñ^y���� �-wz���^±�¿�y/±�}z���^�79;:/<f®>=ë«[½¾�}
y'³={§��^¿�yi²(9;:£<Ò®>=Îô?6�¬ �^}�y��^��~'� w/óày����°£Gy�}z±�{�^±�¿�y£¼'& ��}z��§5{��^��}�y�~��ª{wä�b§¨�=���� ��~X~|{i¿�~��=¿À{i�������4{w



Ú Û�Ü-Ý � � ü@�7ÄØÃ�ü�Þ �]� ý � þ[Ê A
w���� × ¼'&u� ¯gÂ�L�{i��� �=y��=�^��Ñ9~�{i� �������a����g�|«Z½9��}�{-~���§��9{}z��wz��������� ��y'³´�Gy�}z��§�y��g� w�²^� �^��w��i{¿��^yÎ§X�^wä�
£ay-~����g��y�}ä� y��ð����¿À{£G��} {©� ��}ä�îy��^y�}z±���y�w�«*é����
y���y�}�²;� �^��wV�i{¿��=yX��w/�=��Îw���� {}���}���§ y'³´�Gy�}���§¨y��g��{¿�¿��
§¨y�{w��^}zy����i{¿��^yª{i�^�����^��w�}z���^±���{±}�y�y�§¨y��g����w�y��^~����^}�{±����=±^«

X

u

u

d−
e+
v

Y

d

u

u−
e+

½���±��=}�yVµ�¥G¼>óDõ�³={§��^¿�y�wN����}
���g� y�} {~'� ����^w
�b�À{y� {�^�®� £G��wz���^w�yë³=~��^{�^±�yi«NÃå{i�^�+
��°�^§�£ay�}�w�{}zy
�´����¿À{©� y���£=�=�m<ÒÃ ø 
�=���w�~����=w�y�}ä��y���«

÷N{}z����r< ÷�=T{�^��¿�y��=������<Òò�=��°�^§X£Gy�}D�b����¿�{i� y��X���g� y�} {~'� �����^w[{}zy��a��wzw���£^¿�y��b�À{��j{�=��� £G��w���^w
y'³´~��9{�^±y«
é����Ny'��y�}�²�<ÒÃ ø 
�=N��w�~����^wzy�}ä��y��î����� �=yÎ�^}��b~�y�w�w�y�w�«
õ�³^{i§¨�^¿�y�w�����}����g� y�}�{~��������=wN�b�À{/�
{�^�r�?£G��w����=w�yë³=~��^{�^±�y-{i}�y�w��^��������4½���±��^}zy�µ|¥G¼�«�÷
y�~|{i�^w�y*�^}�������4�=y�~|{|�bwÎ{}zy�{¿�wz�¨§�y��^��{i� y��
£°�à� �^y�� {�^���5£G��wz���^w�²T���^yÏ�^y�~|{|�J}�{i� y¨��w��=}����G��}z�������^{¿Z���`¼ìÂ 1 �I « Ý �`���^yÏ§����^��§l{¿@9Ø:/<Ò®>=
§¨�b�^y�¿Ò²=� �=y�ô?6�¬ §l{wzw�w�~|{i¿�yª��w�~|{i¿�~��=¿À{i��y���� � 1JI � µ´Ë·» �n×�w �¨0� w � Ì`¼|» � � ôÎy�ø �^wz���^±�� �^y%Vªù´G wz~|{¿�y
�9{} {i§¨y'� y�}0���x yjzC�å¼ì®» � � Ôc�¨|{ Ô ïîy�ø�«,½¾{|����}zy���=y�~|{|�î§¨�b�^y���w[�î� � � � � {�=�4~|{i¿�~��=¿À{i��y��4�^{}z���À{¿
¿�����y'� ��§¨y0��w�ó

Á Ä ÂÃ Ä'Å�Æ Ç É Êm�&¯=ËgH-Ì$¼|» ×�} ¹ ��w { �y|{}zw/Ï ¼�¶JÐÒ« <ÒµìûB¶+=
é����Ny'��y�}�²[� �^��w*�^}zy��^��~��������`��w����^~����=w���wä� y��°�*�������`y'³´�Gy�}���§¨y��g��{¿
w�y|{i}�~��J}�y�w��^¿í� wX�i��Á Ä ÂÃ
Ä�Å�Æ Ç É Ê ²L=Ë ®�ÌJ¼�» ÍÕ× ��y|{i}�w-ÏKHdÐè{�^� ²&µ´ËUA�Ì�¼|» ÍÕ× �y|{}zw-Ï ¼|»JÐf«�¬��^y�}�y'����}�yi²,�^}z�� ���î�^y�~�{|�´w/{wV{�~����=w�y�á°�^y��^~�y
��è���^yª§¨���^��§¨{¿�9;:/<f®>=�ô?6�¬ §��b�^y�¿���w�~����=w����=y�}�y�������£ayª}��=¿�y������´�|«

¬��=y�}�yª��w�{�^����^y�}��=����~��^¿í�c�Ï���l� �^yª§����^��§l{i¿!9Ø:/<Ò®>=�ôy60¬Î«^ÞD}�y�~���w�yª§¨y�{w��=}�y�§�y��g��w0�i�èwz��� × ¼'&
£°�àò;õ[Þ {�^�`�i� �^y�}�{~�~�y�¿�y�}�{i� �}�yë³´�ay�}���§�y��g��w���£=� {���=y��ã� �^y��{i¿��^y����wz��� × l¼'&7< 1~3 = �ú»=Ë·µ¯=¼ì®.�
»=Ë·»»�»�8bÏ¹µ»�Ð¾���^��¿�y��^}zy��^��~���y��¨�i{¿��^y���wZw���� × l¼'&�< 143 =�� »=Ë·µ´¼�»gµ �^��w �c�cÍ {¨ ��w �c�cÍ � Ï¹µb¼�ÐÒ«Zïî��}�y�����y�}�²^ò;õ[ÞJ�^}�y�~���wzy
§¨y�{w��^}zy�§�y��g��wz�^���Ny������9{i�
� �^}zy�yÎ~���^�^¿����^±�~����^wä��{�g� wN�^���3Ñ ��±�y'�N� �±�y����^y�}�{©���^��±��Ïy��=y�}�±i�l}zy�±������Ï¹µ´¼²¾µ�µdÐ;{iw0��w�w��^�����î����½���±�^}�yªµ|¥=µ�¥\< {+='«

Ý �¡wz�^����y���Tw�y��y�}�{¿D{i�z� } {i~�� �í��y���y|{i���^}�y�wV��D���^y�§����^��§l{i¿(9;:£<Ò®>=Vô?6�¬Î²G�����^y�y��ãy'³b� y��^w������^wV���
w���¿í��yÎ� �^y�w�y����^~����^wz��wz��y��^~'��«

"QP�"RP�" Y.�\��CE��'u�R�!��'£�4p 9Ø:/<Ò®>=9S+T+UN������EF�� S+T+U
ñ/�^y��G��w�wz��£^¿�yl�N{��J���¡y'³b� y��^�H���^y79;:/<f®>=�ô?6�¬ §¨�b�^y�¿
��wX���ð�=w�y�¿À{}z±�y�}�wz�b§¨§�y���}���y�w�«$¬��^y9�¸b<ä¼�»>=Ewz�b§�§¨y'� }ä�X��w����^y���¾� {§����^wT~�{�^�^���9{i��y�w�«�¬��^y�}zy�{i}�y�wzy���y�} {¿G{�´�{i�°� {±�y�wD��,ôy60¬H§��´�=y�¿�w

£9{w�y��î��r9@¸
<B¼�»+=
wä�b§¨§�y���}z��«
¬��=yD9@¸
<B¼�»+=ªôy60¬ §¨�b�^y�¿T���^��~��`�=��}�y�~���¿��ã£^}zy|{¢°w*����9;:/<Ò¯+=éî7Ò 9;:£<Òµ>=éð£ÒÓ:£<B¼�=éòâ�=}�y��=��~���w

}�y�¿�{i� �í��y�¿��ãw��=��}z�-¿�����y'� ��§�y-����^}z�� ��^wX{�=�`� �^yÏ�=}�y��=��~��������à��w*�^��X~����^wz��wz��y��g�X���í� �`yë³=�Gy�}z��§�y��g��{i¿



Ú Û�Ü-Ý � � ü@�7ÄØÃ�ü�Þ �]� ý � þ[Ê H

½���±��=}�yãµ�¥´µcó�I0�=�^�^���=±�~����^�^¿����^±J~����^wä��{�g� w�£9{wzy��p���â<Ò{+=l§����^��§l{i¿0wä��{�=�9{}��p§��´�^y�¿Î{�^� <�£4=
§¨���^��§¨{¿ ¤ 6 ¤ æ�§¨�b�^y�¿yÏ¹µ�µ�Ðf« Ý ��� �^y�~|{iw�y4�i�-<Ò{>='²N±} {�^�H�^�^�íÑ9~|{i���������^�by�wz�3Ñ �Ï�9{�=�ay��Ø{i���^��±��
y��^y�}�±�âwz~|{¿�y« ½9��}¨� �^yã§����^��§l{¿ ¤ 6 ¤ æ §��´�^y�¿f²�� �^}zy�y¡~����^�^¿����^±J~����^wz� {�g� w�§¨y�y�������±�y����^y�}�{©�
�^��±��¡y��^y�}z±�¡wz~|{¿�y«�¬��=y ¤ 6 ¤ æ y��^y�}z±�¡w�~�{¿�y-��wVÑ^�z� y��ð£g�¡}�y�á°�^��}z���^±Ï~�}���wzw����^±���
���^y�wzy�~����^�=¿����=±
~����^wä��{�g��wV{i�0{-wz���^±�¿�yÎ�a����g�|«



Ú Û�Ü-Ý � � ü@�7ÄØÃ�ü�Þ �]� ý � þ[Ê L
}�y�wz�^¿���w%Ï¹µ¯dÐf«Nñ/�����^y*�i� �^y�}0�^{�^��²9� �=y�}�y*{}zy�wzy��y�} {i¿E�N{|�´w0����}}9@¸
<B¼�»+=Nwz�b§�§¨y'� }ä�Ï� ��£ay�{¢��^�����
� ��9;:£< ¯+=ïî�Ò 9;:/<fµ>=¬ðyÒ :/<ä¼�=¬ò`£g�Ï�c�
�¨wä� y��=w/Ï µJ8�ÐÒ«

9@¸b<ä¼�»+= ø � ����� ����
9;:£<Ò®>=�Òj:/<ä¼�= ¡9;:£<R8W=�Ò 9;:/<fµ>=¬ð?Ò 9;:£<Òµ>= ù ¡9;:£< ¯+=�Ò 9;:/<fµ>=¬ð?Ò 9;:£<Òµ>= ù Ò :£<B¼�= ¡9;:£< ¯+=�Ò 9;:/<fµ>=¬ð?Òj:/<ä¼�=�Òj:/<ä¼�=

� ��������
ø � 9Ø:/< ¯+=ïî�Ò 9;:/<fµ>=¬ð?Òj:/<ä¼�=¬ò

<fµ�û�¼�»+=
ñ/�^yV��;{�=�i{�g� {±�y�wN���9@¸
<ä¼|»+=[ôy60¬p§��b�^y�¿�w
��wZ���9{i���í�N~�{��~���°� {���¨� �^y�¿�y�� �äûc}z��±��g�Zwz�b§�§¨y'� }z�

���^��~��Ï��w[§¨��w�w�y��l���¨� �=y�wä��{�^�^{}��Ïy�¿�y�~�� }z���Ny�{¢¨§��b�^y�¿Ò« ¤ y�~����=��{�=�i{�g��{±y���wZ���9{i�Ø9@¸
<ä¼|»+=T§¨�b�^y�¿
�9{w0}�y��=}�y�wzy��g��{©� ����^w��i��¼�A��������^��~���� �^y�}�y���w0{�}��b��§2����}�}���±��g���9{�^�=y���^y��=� }z���^�w0§���wzw�y��î�������^y9Ø:/<Ò®>=�§��´�^y�¿f«?9@¸b<ä¼�»+=�§¨�b�^y�¿E���9{i�Î��§¨�^¿�y�§�y��g� w0� �^y-wzy�y�w {|�å§�y�~��9{i�^��wz§~Ï µ�®dÐ�§l{|�îy'³´�^¿À{i���4���^y
�^y��=��}����^�l§¨{w�wzy�w�{�^�§��í³´���^±^«�ï���}�y��ì�y�}�²a� �=y���y�}�§��������^�^�íÑ9~|{i�����������g���l{�w����=±�¿�yª}�y��^}�y�w�y��°� {i� �����
��N¼uA���w�{�{i����} {~'� ���yÎ��y|{i���^}�yª��E� �^yª§��´�=y�¿f«9@¸b<ä¼�»+=�§¨�b�^y�¿�w��^}�y��^��~'��w���� × ¼'& ~����=w���wä� y��°���������&yë³´�ay�}���§�y��g� {¿Î}�y�w��^¿í� w�{�^��� �^yã}z�^�^�^���^±
~����^�=¿����=±�~����^wä��{�g��wè~�{�*§�y�y'�E{i�è{�w����=±�¿�yD�^�=��Ñ9~�{i� �����Î�a����g�;Ï ¼)8=²g¼ì®�Ðf«èvV§����^±�w�y'��y�} {¿b���g� y�}�§�y��^��{i� y
wz�b§¨§�y���}���y�w�²09Ø:/<R8W=�Òt9;:/<fµ>=¬ðÒt9;:/<fµ>= ù ��w��y�}z�����g� y�}zy�wä� ���=±�£Gy�~�{�^wzy��í��~����g� {���^w����^yª¿�y'� �zûc}z��±��g�wz�b§¨§�y���}z��{i�^���^}�y��^��~'� w�� �^yª��£=w�y�}ä�i{£^¿�yª�9{i}z� ��{¿,¿�����y'� ��§�yV�i���^}z�� ��^w)ó

Á Ä ÂÃ Ä'Å�ÆÈÇÉ�Ê ��¼�ËK8>8�Ì`¼�» ÍÕ×�w �*¹ ��w {Õ¹�� w � ¹�� w } ��y�{}�wmÏ ¼�®´²Gµ�AdÐÒ« <fµ�û�¼�¼�=
é0���Ny'��y�}�²è�i� �^y�}Î���g� y�}�§�y��^��{i� yXwä�b§¨§�y���}���y�wÎ{}zy�{¿�wz��{¿�¿��ì�
y��ã{i�^�ã�^}�y��^��~'� y��ã�9{i}z� ��{¿E¿�����y'� ��§¨y

����=}�������^w��9{w�¿À{i}�±�y/�=�^~�y�}z��{i���g� ��y�w�} {�=±����^±X��}z��§ Ö ¼�» ÍÕ× ���
Ö ¼|» Í�} �y|{}zw%Ï ¼u8=²L¼ì®�ÐÒ«
N��(v@CW�J'o&(O OwC+���d� � S�T+U

Þè{}z����~�¿�y�w ¤ �^��� ¤ 6 ¤ æ Þ�{i}z� �=y�}�w ¤ �^���½�ð á°�9{}z¢ ¼���µ �½)ð w�á°�9{}z¢ »½ ù á°�9{}z¢ ¼���µ �½ ù w�á°�9{}z¢ »� ð ¿�y��=����� ¼���µ �� ð w�¿�y��=����� »� ù ¿�y��=����� ¼���µ �� ù w�¿�y��=����� »� � ¡ � × �^��±�±�w » �� � ¡ �� × �^��±±�w����^��w ¼��µ� ±�¿��^��� ¼ �� ±�¿��=���^� ¼��µ� �^�=�� ��� ¼ �� �^�^������^� ¼��µ( � ±¡£a�w���� ¼ �( � ß����^� ¼��µ! ¹ ó £a�w���� ¼ �!�¹ �����^� ¼��µ
¬è{£^¿�y�µ�¥G¼>óD¬��^y��9{}ä� ��~�¿�y�w�{�^� ¤ 6 ¤ æ �9{}z���^y�}zw�«

Ý §¨�^¿�y�§�y��g� ���^± ¤ �^�ay�}�wä�´§�§�y�� }ä� < ¤ 6 ¤ æy=/Ï µ>HdÐ���w/{i�^�� �=y�}Î{�=�^}��g{i~��� �Ï§¨{¢y�§¨�b�^y�¿�w�~����^wz��wz��y��g�
����� �ãyë³=�Gy�}z��§�y��g��{i¿D§¨y�{w��^}zy�§�y��g� w�« ¤ 6 ¤ æ ��wª{�wä�´§�§�y�� }ä�£Gy��c�
y�y��$��y�}z§¨�����^wª{�^�ã£G��w���^w�{�^�



Ú Û�Ü-Ý � � ü@�7ÄØÃ�ü�Þ �]� ý � þ[Ê ¶

� �^��w�}�y�áb�=��}�y�w�� �9{©��y|{~�����y�}�§������Ïwz�^���^¿����9{|��yª{X£G��w�����^{}z���^y�}N���í� ��w�{§¨yV§l{wzw�{�^���b��wzyV��y�}�w�{=«
¬��^y��9{}z����~�¿�y�wª{i�^� ¤ 6 ¤ æ �9{}ä� �^y�}�w�{}zy�¿���wä� y��ã���ð¬è{£^¿�y�µ�¥G¼�«�÷
y�~|{i�^w�y�� �^y�}�y���wÎ�=�î��£=w�y�}ä�i{i� �����
�� ¤ 6 ¤ æ��^{}z����~�¿�y�w�² ¤ 6 ¤ æ�wz�^���^¿��)£Gyî£^}z��¢y��â{i�¨¿����úy��^y�}z±��«�¬��^yî£^}�y�{¢°���^±ày��^y�}�±��wz~|{¿�yî��w
y'³´�ay�~���y��î���¨£GyyÖå¼ª¬èy'øX«

½9��}ª� �=yl§����^��§l{¿ ¤ 6 ¤ æ 9;:£<Ò®>=�ô?6�¬Î²E���ª�N{wXwz�^�����`� �9{i�*� �^}zy�y¨~����^�=¿����=±4~���^wz� {�g� wX§�y�y'�
� ��±�y'� �^y�}0{i���^��±��y��^y�}z±��w�~�{¿�y�{w���w0wz�^�����4���î½è��±��^}zy�µ�¥=µìû < £4=ë«D¬��^y��^�^��Ñ^~|{i��������wz~|{¿�y���w�{}���^�^�
µ�Ì�¼�»E�  ªôÎy�ø ���^��~��¡��w0�^��±��=y�}�� �9{�î� �^yX�=}�y��=��~��������î��D�^��´û ¤ 6 ¤ æ 9;:/<f®�=m< wzy�~'� ����ãµ´«·µ´«�¼�='«0¬��^y
�^}�y��^��~'� y���óày����°£Gy�}z±à{i�^±�¿�yl��w-w���� × l¼'&7< 143 =0��»=Ë µi¯�¯�8 �^��w �c�cÍ �¨ ��w �c�Õ× { ���^��~��H��w-~����^wz��wä� y��g����������y'³´�ay�}�� û§¨y��°� {¿T�9{©��{PÏ¹µb¼)Ðf«-G/�=y������ �^y��^��±��^y�}Î�=�^��Ñ9~�{i� �����¡w�~�{¿�yi²;�^}�y��^��~'� y��ð�9{}ä� ��{¿�¿�����y�����§�y*�i�N�^}z�� ��^w
�´��{/��� � � � � §¨�b�^yª£ay�~���§�y�w�¿����^±�{w[Ö ¼�» Í � ¨ Í�� ��y|{i}�wmÏ¹µ�L´²¾µ¶=²¾¯�»�ÐE{�^��� �^y���}�y'� ��~|{¿L¿��ì�
y�}�¿���§����
��w�~|{i¿�~��=¿À{i��y���{w)ó

Á Ä ÂÃ Ä'Å�Æ Ç É Ê]²t8=Ë�¼�Ì$¼�» ÍcÍ �y|{}zw/Ï µ�LdÐÒ« <fµ�û�¼ìµ>=
¬��^��wª¿��í��y�����§�y��^}zy��^��~�� �����ã~|{�=�^���£ay�}zy|{~��^y��$£g�¡� �=��w/� �=y�w���w�«¨é����
y���y�}�²E� �^y�}�y¨{}�y�����^y�} ¤ 6 ¤ æ9Ø:/<Ò®>=
§��´�^y�¿�wN���=��~����^}�y��^��~'����£^wzy�}ä�{i£^¿�yÎ�9{i}z� ��{¿G¿�����y'� ��§¨y0��¾�l� � � � � §��b�^y-< wzy�yi²^����}�y'³={§��^¿�yÏ ¼�¯dÐs=ë«Ïñ/�ã� �^y�����^y�}��9{�^�,²è§����^��§l{i¿ ¤ 6 ¤ æúôy60¬ � {|����}zw����^y��^y�~�{|�à§��b�^y-����$� ©¤k� � «¨¬��^y
�^}�y��^��~'� y��ð�9{}ä� ��{¿�¿�����y�����§�y*�^{w�{�¿�{}�±yX�^�^~�y�}z� {���g�c�ã{i�^�¡�{i}���y�w/��}���§ � �^y���}z�^y�}Î�i�V¼�» ×�} ���ã¼�» ÍcÍ
��y|{i}�wV���í� �^���î� �=y���£^wzy�}ä�{i£^¿�y*} {�^±y��� ¤ �^�ay�}B¥´¦ª{§����¢i{i�^�^y«0¬��^y�}�y����}�y²a§¨���^��§¨{¿ ¤ 6 ¤ æ 9Ø:/<Ò®>=
§¨�b�^y�¿,~|{��£ay/��y�wä� y��î£g��w�y|{i}�~��^���^±����}�� �^yª�^}z�� �����^y�~|{|���b�À{/�Ï� ©¤k� � Ï ¯=¼)ÐÒ«
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� � �[	�� Î 	�� �
�]çéè � F/Ù;s9ÙEÔ/Ó
Õ���×aBäÛ�FNr
Ý �Ï� �^y ¤ �^�ay�}B¥´¦ª{§����¢i{i�^�^y0y'³´�ay�}���§¨y��°��²=y'��y��g��w�{i}�y/��£=w�y�}ä��y���£g�l�^y���y�~������^±�ùN�=y�}�y��^¢�����=�^�� ��^w
���^��~���{}�yZy�§����z� y��ª£g��~��9{}z±�y��*�9{}z����~�¿�y�wL��} {|��y�}�w����^±V�������^yZ�^y���y�~�����};��{i��y�}�«�¬��^y�ùN�^y�}zy��^¢i�ì�*¿���±��g�|²
��}���±����9{i¿�¿��Ï�^��wz~�����y�}�y��à£g�ãùN�^y�}�y��=¢���ð���J¼�¶�¯J8^²,�N{wªy'³´�^¿À{i���^y��� �^y���}�y'� ��~�{¿�¿í�î{�^�ãá°�9{�g� �í��{i������y�¿��
£°�à¬è{§¨§ {�=��½¾}�{�^¢ Ï ¯gµdÐÒ«¬��^y�ùN�^y�}�y��^¢���J¿���±��g�*��w�y�¿�y�~�� }z��§¨{±��^y'� ��~��N{��yÏ���^��~��J��w�y�§¨�í��� y��
{¿����=±*{ª~��9{}z±�y��l�9{}z����~�¿�y�� }�{|��y�}zw����^±����l{ª§¨y��^���=§ �������l{ª��y�¿��´~����c�X� {iwz� y�}Z���9{��� �^y0¿���±��g�D��y�¿��´~����c�
����� �^yª§�y��^���^§ú{iw)ó 2K� �¦ < ¯©û�¼�=
���^y�}zy 2 ��w0{���y�¿��´~����c����è� �^y*~��9{}z±�y���^{}z����~�¿�y²0¦ð��w0{¨}zy���}�{~�������y����=�^y'³î��è� �^y*§¨y��^���^§ú{�^�r�Î��w
� �^yX¿���±��g�0��y�¿��b~����c�î���î�{i~��^�^§�«Î¬��^y-¿���±��g����wVy�§¨�í����y�����4� �^y*����}z�N{}��¡�=��}�y�~���������i�D� �^y���} {|��y�¿����^±
�9{}z����~�¿�yV���í� ��{�����ay��^���=±¨{i�^±�¿�yh¼�{iw)ó

~���w¯¼�� ¼¦�� < ¯©ûäµ>=
���^y�}zy-�Ø��w 2 ÂJ�©«�¬��^yl¿���±��g�/��} {ìçzy�~�����}���y�wª����}�§�~����^y��^¿À{i�^y�{wªw��^�����`���$½���±��^}zy�¯ì¥G¼�«�¬��^y�¿���±�°�
w��Gy�~���}��^§?{i}�y0¢b�=�ì����� ���9{|��y0��{|��y�¿�y��^±� �¨�^y��Gy��=�^y��^~�yÎ{�^��� �=y��°�^§X£Gy�}[��a� �^y0y�§����z� y����=�^�� ��^wü �������^�^�����N{|��y�¿�y��=±� � ü|� {�^�������^�^�í��� } {i~�¢ üt� ��w�óü × �üt�!ü�� � µ©�¡ Ø<ä¼ ø ¼<R¦���= × = ¼� × < ¯©ûB¯+=
���^y�}zy,  ��wX� �^y�Ñ9�^y�wä� }��=~�� �=}�y�~����=wz��{i�°��«�½¾�}-y'³={§��^¿�yi²
�í�V{¡~��9{i}�±�y��H�9{i}z� ��~�¿�y���wX� }�{|��y�¿����^±¡���
��{i��y�}/< ¦N¢?¼�Ë·¯J8W=����í� ��� �^y*¿���±�°���y�¿��b~��í�c�|<��4¢ ¼�=ë²�ùN�=y�}�y��^¢���4�^�^������^w/{i}�y�y�§�������y��4{¿����=±����^y
�9{}z����~�¿�yV���í� �����Gy��^���^±�{�^±¿�y?¼ ¢ 8°µ�£�{�^�����^yÎ�°�^§X£Gy�}���E� �^yÎ�=�^�� ��^w���w�}z���^±��^¿í��¯�8�»X~�§D¨0�
���}
� �^yX�N{|��y�¿�y��^±i� �ð��
¯�»�»Ï�^§ � �®A�»�»Ï�=§î«�¬��^y�¿���±��g�V~����^y�§l{i¢y�wÎ~���}z~��^¿�{}V�^}z�©çzy�~'� �í��y��9{i�z� y�}z�ã���
{Ïw��^}ä� {~�y-�^¿�{�^y*���4���^y-�^y���y�~'� ��}�«*v��¡y'³={§��^¿�yX�i�Z{Ïw���§��^¿À{i��y��y'��y��°�ª�^{i����y�}��¡���^��~��¡w��^��^¿��¡£Gy
�^y���y�~���y������ ¤ �^�Gy�}c¥´¦ª{§¨����¢©{�^�^y���w*w��^���������$½���±�^}�y¨¯ì¥=µ´«î¬��^yÏ}z���^±î��§¨{±�y��^}��b�^�^~�y��J£g�J®i»�»
ïîy�ø���/§X�^������w�~�¿�y�{}�¿í�Ïwzy�y��î����� �=yªÑ^±��^}�yi«

θ

½���±��=}�y�¯ì¥G¼>óNùN�^y�}�y��=¢����^�=�� ���=w/< � �^���{}z}�����w°=�{}�y�y�§����z� y��4{¿����^±�� �^y�~��9{}z±�y��4�9{}z����~�¿�y�<����^��~�¢
{}�}z�ì�[=N���í� ��{�����Gy��^���^±�{�^±�¿�yÎ���¼9��~���w�¨0�o<ä¼ìÂJ¦¤��=N������{©� y�}�«
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NUM          3
RUN     999999
SUBRUN       1
EVENT        3
DATE  98-Jan- 7
TIME   11: 9:31
TOT PE:    2307.0
MAX PE:    23.3
¥
NMHIT :   992
¦
ANT-PE:    69.1
ANT-MX:     4.5
§
NMHITA:   117
¦

RunMODE:MonteCarlo

½���±��=}�y¨¯ì¥=µcóXy'��y��°�X�^��wz�^¿À{|�ã��0{�w���§��^¿À{i��y��$®»�»4ïîy�ø����§��^����« ¤ §¨{¿�¿D~���}�~�¿�y�w*wz�^��� y�{~��J�^�^�©û
� ��§X�=¿�� ���^¿���y�}����^��~��à�^y���y�~'���^�=�� ����< w°=ë«¨¬��=y��=}��©çzy�~�� �í��y�}����^±���§¨{±�yX��w�wzy�y��$���ð�^�^�����§X�^¿í� ���^¿���y�}
�^¿À{�=y«
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�]ç æ ê©¨Cª ÙEs�«¬ t[Ü®BäÕZÓTt[Ô/ÚÎÙ ÚÎÙLr=Ù;u,r^ÕZs
¤ �^�Gy�}B¥b¦�{i§¨����¢©{�^�^y���w¨{ð¿À{}z±�y��^�^�=y�}�±}����^�=�)��{©� y�}lùN�^y�}�y��=¢���Ø�^y'� y�~�� �}����^��~��)��w�¿��´~�{i� y��H���
� �^ylïî��ß��^§¨�Dß����^~�§����^y�{©�Xµ�H»�»�§¨y'� y�}�wäûf��{©� y�}Bûcy�áb�=���i{¿�y��g�*£Gy�¿���� � �=y¨�Gy|{¢¡�i��ï���« Ý ¢iy��^���g{i§l{
���â¦ª{§�����¢©{=²�ôª�í���Ø�^}zy���y�~'� �^}zy²Vê�{�9{�,« ¬��^y¡y'³´�Gy�}���§¨y��g�Ïw��í� y��wÏ{~�~�y�w�w���£^¿�y4£°�Ø{Jµ$¢°§ �=}����y
��}���§ v����� wz�)y��°��} {�=~�y« ¤ ~��^y�§¨{i� ��~��´��y����i�V� �=yîyë³=�Gy�}z��§�y��g�¨w�����y�{�^�H���^y��^y���y�~�����}���w�w��^�����
���`½è��±��^}zy�¯ì¥´¯=«�¬��^yÏ�=y�� y�~�����}��^�¿��^w�®»î¢g�����^wX����^¿���} {©ûÈ�^�^}�y��N{i� y�}�~���°� {���=y��`���`{î~'�b¿����=�^}���~|{¿
wz��{i���^¿�y�w�wEwz��y�y�¿b� {�^¢Î§�y|{wz�^}����^±[8=¼�«U80§������^y���±��g�è{�^�-¯�¶´«·¯�§ �����^�À{i§¨y'� y�}�«è¬��=y
�N{i� y�}è��wè���´� ��~�{¿�¿í�
w�y��^{} {i��y������g� �-���^}�y�y*~����^~�y��g� }���~ª~��b¿����^�^}���~|{¿a}�y�±������=w�«

½���±��^}zyÎ¯ì¥´¯Só ¤ �^�ay�}äûc¦�{i§¨����¢©{�^�^y/�=y�� y�~�����}0{�^��y'³´�ay�}���§¨y��°�0wz��� yi«
¬��=y
���^�^y�}L}zy�±������Î��w;¯�A=« µ�§&���ª�^y���±��g�E{�^�*¯�¯=«UL�§ ���ª�^��{§�y�� y�}L{�^�ª��w��´��y��
y��*£°�X¼�¼�¼u8+A´²����g��{i}��
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} {�^���g{~'� ���b�í�c�¨��}z��§ ���^yªw��^}z}����^�=�^���^±�}z�´~�¢¾«

x

y

z

0

½���±��=}�yÎ¯ì¥W8nóD¬��^yª�^y���y�~'� ��}0~��b��}��=���9{i��y«
¬��=y��^y���y�~'� ��}T~��´�}��^���9{i� y
��wE�^y�Ñ^�^y���{w�½���±��=}�y
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SUN classic
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•  PMT  × 11146

•  ATM  × 946

•  SMP   × 48

•  online computer
server C × 9
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Inner DAQ
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±kñ	CLEÞG C6ìÑõ±kñ	CLEHG } ~ ìÑõ ¸

ÿ����� �����
BLanr � Ã ½ ³�� m&bdÛld

BLanr ��D�BLa�B6Ü�� ½ ³ ¤ mm Ã m&bÝÛ@d � ½ ³�� �&bÝÛ@d
BLa�m�B Ã �&bÝÛ@d � ½ ³

ñ�Ü�ôëß�r<õ
±kñ��CJE G �CsìÑõ±kñ	�CLEHG } � ìÑõ ¸

ÿ����� �����
Bsanm�É Ã ½ ³�� m&bÝÛ@d

BLa�m�É ¤ BLa�B&r
� ½ ³ ¤ mm Ã m&bdÛld � ½ ³�� ��bÝÛ@d
Bsanm&� Ã �&bdÛld � ½ ³

ñ�Ü�ôëßYm õ
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8 ¸ C = 4 áN¼fñ�B õD Û 4 áY¼íñ	B õ ñ�Ü�ô>��*<õû�úbÛ��¯Û 4 á ¸ BsanÉ�m Û ás/ 5 ñ ¸ �Y�<õ
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�Øî ç�ê â6å�å¢ê���î¤çºç�úbÛdü"�æê<îùâ6þbì¯ê���ü�ç+�Øê<îF�æî ç�úbÛdî-�bå�äØÛ��bì¢ö�áãâ6äØå��bä�â�ç�Û¢è å���ê6ì�ì�ì�Û�å�ç��æê<îbì�â/�¯Ûdì�úbê£û�î�ØîG�����/�"��ÛfÜ�ÞLr B�ö
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î/òwÞ ë /e�/÷®�@ïqõ�ì"î�Ñ6×|Õq�6ô^¼~�%Í~Ñ�Ò�Ï�Î î�ïÈ ¤ð�ÒmØ/Ú-õ|Ø/Ñ+î�Ð�ï"ø<Þ ëµÇ �õ+Ò�Ö�Ø/ï"øµÞ ë ÇµÉ�õ+Ò�ÖkÖ�î�Ñ+Ñ�Ò�õ+ð�î�ï"ø¥×�îoÑ+Ò�íeÒ�Ö�×�Î î�ï½î/ò!ó'ô�Õ õ+Î Ï�ïeØ/Ù õ�Ø/ï"øÊ¢+Øpò ×+Ò�Ñ�ð"Ð"Ù õ+Î�ï�Ï)£FÑ+Ò�õ+ð�Ò�Ö�×+Î Û/Ò�ÙGK/÷¼wÒ�ÖmØ�K�Ö�Ð"Ñ�Û/ÒNñ�Ò�×$#ZÒ�Ò�ï±Þ ë Ç � õ+Ò�Ö^Ø/ï"ø�Þ ë ÇµÉ'õ+Ò�Ö^Î õ¤E�Ø/ø"Ò#ñ,K�ø"Ò�ÖmØ�K�Ò�Ù�Ò�Ö�×+Ñ+î�ï"õ0òBÑ�î)E1õ�×+î�ð"ð"Î ï"Ï�Ö�î�õ�E�Î ÖÑ�Ø�K0EgÐ"î/ï"õ�÷(Õ�ì"î�õ�Ò�Ð"ï,#�Ø/ïr×+Ò�øtÒ�Û�Ò�ïr×+õwØ/Ñ�Ò�Ò�Ù�ÎGE�Î ïeØp×�Ò�økñ,KF×�ì�Ò�Õq�6ô^¼~�%ÍµÖ�Ð�×Á%{Ö1-	÷ÂZÒ�õ+Î ø"Ò�õ�×�ì"Ò�õ+ÒtÖ�Ñ+Î�×�Ò�Ñ�ÎjØIòBî�Ñ
òBÐ"Ù�Ù�KÁÖ�î/ï-×�Ø/Î�ï�Ò�ø Ò�Û�Ò�ï-×+õ! #×�ì"Ò�Ñ+Ò±Ø/Ñ+ÒGõ+Ò�ðeØ/Ñ�Øx×�Ò±Ö�Ñ+Î�×�Ò�Ñ�Î�î�ï9×�îqõ+Ò�Ù�Ò�Ö�×Ò�Ù�Ò�Ö�×+Ñ+î�ï"õ�òBÑ�î)EÀ×+ì"Ò?EgÐ"î�ïoø"Ò�ÖmØ�K�÷%{Ø�Ë�- ×�ÎGE�Ò�Î�ïr×+Ò�Ñ�ÛpØ/Ù0òBÑ�î)E ×�ì"Ò�ð"Ñ�Î¬E�Ø/Ñ�KtòBÐ�Ù�ÙGKtÖ�î�ïr×>ØpÎ�ï"Ò�ø�Ò�Û/Ò�ïr×
ÖmØpï"ø"Î�ø"Øp×�Ò�Î�õ�Ù�Ò�õ+õ|×+ìeØ/ï°¦ ë½ õ+Ò�Ö

Õ�ì"Ò�õ�ÒuÒ�Û/Ò�ïr×�õ�Ø/Ñ�ÒkØx×+×>ØpÖ>ì"Ò�ø�×+î�×�ì�Ò�òBÐ"Ù ÙGKIÖ�î�ïr×>Ø/Î ï"Ò�øqÖmØ/ï"ø�Î�øeØp×+Ò�õnØ/õnõ�Ð"ñ�"@Ò�Û�Ò�ï-×+õ�Ø/ï"øqï"Ò�Û/Ò�ÑgÐ"õ�Ò�øØ/õwð"Ñ�Î¬E�Ø/Ñ�KGÖ�î/ï-×�Ø/Î�ï�Ò�øIÒ�Û/Ò�ïr×�õ�÷gÕ�ì"Ò�K�Ø/Ñ+ÒgØ/ïeØ/Ù�K���Ò�øIî�ï�ÙGK±Ø/õwø"Ò�ÖmØ�KIÒ�Ù Ò�Ö�×�Ñ+î/ï"õNòBî�Ù Ù�î1##Î�ï"Ï�ð"Ñ+ÎGEkØpÑ�KÖ�î�ïr×>ØpÎ�ï"Ò�ø½Ò�Û/Ò�ïr×�õ�÷H�@ï½×+ì"Ò�Ñ+Ò�Ö�î�ï"õ6×�Ñ+Ð�Ö�×�Î î�ï�õ6×�Ò�ð� �òBÐ"Ñ�×+ì"Ò�Ñ|õ+Ò�Ù�Ò�Ö�×�Î î�ïqÖ�Ñ+Î�×�Ò�Ñ�ÎjØ¿%�Ø/ð�ð¿Ò�ï"ø"Î�_�:|÷ ê -�Ø/Ñ�ÒØ/ð"ð"Ù Î�Ò�øu×+î�×+ì"Ò�õ�Ò�õ+Ð"ñ�"PÒ�Û/Ò�ïr×�õN×+î�õ+Ò�Ù Ò�Ö�×^ð�Ð"Ñ+Ò�ø"Ò�ÖmØ�KoÒ�Ù Ò�Ö�×+Ñ+î�ï�õ�÷tquÍÌ �ey4}����~{�xzy4{?|~}������;�
Õ�ì"ÒIõ+Ò�Ö�î�ï"ø~Ñ+Ò�ø"Ð"Ö�×�Î�î/ïSØpÙ�Ï�î�Ñ�Î ×+ì�E Ø/Ù�õ�î�Ö�îFE�ð"Ñ�Î�õ�Ò�õFõ+ÎGE�ð�Ù�Ò±Ö�Ñ+Î�×�Ò�Ñ�ÎjØq×+îÁÑ+Ò$¨�Ò�Ö�×oÑ�Ò!E�Ø/Î�ï�Î�ï"ÏqñeØ/Ö>Ú)"Ï�Ñ+î�Ð�ï"ø2÷¤8!Ñ+Î�×�Ò�Ñ+ÎjØgòBî�Ñ�õ�Ò�Ù Ò�Ö�×+Î�ï"Ï
òBÐ"Ù ÙGK�Ö�î�ïr×�Ø/Î�ï"Ò�ø�Ò�Û�Ò�ï-×+õNØpÑ+Ò/Ô
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(c) Xe lamp

NHITA(800ns)
Í�Î�Ï�Ð�Ñ+Ò ê Þ�¦�Ôm¸I/I�@Õ�:¡%�( ë�ë ï"õ¾-nø"Î�õ6×�Ñ�Î�ñ"Ð�×+Î�î�ï�õ|òBî�Ñ³%{Ø,-|ï"î/Ñ�E�Ø/Ù!øeØx×>Ø� e%Bñ-nð¿Ò�Ñ+Î î$ø"Î ÖmØ/Ù0×+Ñ+Î�Ï/Ï�Ò�Ñgø"Øp×>Ø� Ø/ï"øM%BÖ1-qÃwÒnÙ�ØFE�ðGø"Øp×>Ø�÷#Õ�ì"Ò|Ö�Ð�×NÖ�Ñ�Î ×�Ò�Ñ+Î�Ø�Ø/Ñ�Ò|õ�ì"î1##ïIñ,K±ØpÑ+Ñ+î1##õ�òBî�Ñ=¸I/I�@Õ�:¡%�( ë�ë ï"õ¾-
V ê/ë %Ñ¯eÑ+õ6×Ñ+Ò�ø�Ð"Ö�×+Î�î�ï-�Øpï"øH¸I/I�@Õ�:¡%�( ë�ë ï"õ¾-~VßÓ ê %{õ+Ò�Ö�î�ï�ø±Ñ+Ò�ø"Ð"Ö�×�Î�î/ï-�÷
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Í�Î�Ï�Ð�Ñ+Ò ê ÞµÔ"ÔVÕq�6ôH¼~�%ÍIø"Î�õ6×�Ñ�Î�ñ"Ð�×+Î�î�ï�òBî�Ñ.Ñ+Ø1#µøeØx×>Ø�÷c«0Û/Ò�ïr×�õ2##Î�×�ì
Õq�6ôH¼~�%ÍM· Þ ëµÇ.Õ õ+Ò�Ö#Ø/Ñ+Ò�õ�Ò�Ù Ò�Ö�×+Ò�øñ.Kk×�ì"Ò�Ö�Ñ�Î ×+Ò�Ñ+Î î�ï¿%{Ö�-�÷
%{Ø,- ¸=/e�@Õ¹:�%'( ë�ë ï"õ§-5VöÓ ê î�Ñgî�Ð�×+Ò�Ñn×+Ñ+Î Ï�Ï�Ò�Ñ|ñ"Î ×gÎ�õgîFº î�Ñn×+î/×>Ø/ÙZï-Ð�Egñ�Ò�Ñ
î/ò�ð2÷¾Ò/÷¥Î�ï�×+ì"ÒÎ�ï"ï�Ò�Ñ�ø"Ò�×�Ò�Ö�×�î�Ñ?·1Þ ë�ë  ë�ë�ë ð2÷¾Ò/÷
Ø/ï�ø%Bñ- ó�«Zô[:IÃ?Wpó¤«e%�¦ ë�ë ï"õ¾-?Ö ë ÷ êó�«Zô[:IÃßÎ�õ#ø"Ò�¯eï"Ò�ø±Ø/õqE�Ø�_$Î¬EgÐ�EÀï-Ð�Egñ�Ò�Ñ#î/ò�ð2÷ÂÒp÷Âõ#î�ñ�õ+Ò�Ñ6Û�Ò�øtñ,KFî�ï"Ò�Î�ï�ï"Ò�Ñ�ó'ô�Õc÷

Õ�ì"ÒuÖ�Ñ�Î ×+Ò�Ñ+Î î�ïz%{Ø,-cÎ�õnõ�Î¬E�Î�Ù�Ø/Ñw×�î±×+ì"ÒkÖ�Ñ+Î�×�Ò�Ñ�Î�î�ï	%{ñ-�Î�ï¥×�ì"Ò5¯"Ñ+õ�×gÑ+Ò�ø�Ð"Ö�×+Î�î�ï�ñ�Ð�×n×+ì"Òk×�ì�Ñ+Ò�õ�ì"î�Ù ø�î/òÓ ê Î�õIE�î/Ñ+Ònõ6×�Ñ�Î�ï"Ï�Ò�ïr×m÷?/^î1#ZÒ�Û/Ò�Ñc×�ì"ÒnÖ�Ð�×�Î õNõ�×+Î�Ù Ù�õ+ØpòBÒ
Ø/õNõ+ì"î1##ï�Î�ïIÍ�Î�Ï�Ð"Ñ�Ò ê Þµ¦�÷wÕ�ì"Î õwÒ�Ù Î¬E�Î�ïeØp×+Ò�õÑ+Ò!E�Ø/Î ï"Î�ï"Ï±Ö�î�õ�E�Î ÖuÑ�Ø�KMEgÐ�î�ï"õ�÷×8!Ñ�Î ×+Ò�Ñ+Î î�ï %{ñ�-nÑ+Ò�¨�Ò�Ö�×+õ�Ò�Û�Ò�ï-×+õkÎ ïR##ì"Î�Ö>ì×EkØ1¨�î�Ñ+Î�×$K½î/ò�×�îp×>Ø/Ù�ðW÷ÂÒp÷Î�ï±×+ì"ÒgÎ�ï�ï"Ò�Ñwø�Ò�×�Ò�Ö�×+î�ÑcÎ�õ^î�ñ"õ+Ò�Ñ�Û/Ò�ø¥Î�ïIØuõ�Î�ï"Ï�Ù Ògó'ô�Õc÷2Õ�ì�Î�õwÑ�Ò�¨�Ò�Ö�×�õ�Ò�Û/Ò�ïr×�õX##ì"Î Ö>ìIî$Ö�Ö�Ð"Ñ�Ñ+Ò�ø�Û/Ò�ÑwKÖ�Ù�î/õ+Ò
×�îGØ/ï¥Î�ï"ï�Ò�Ñ�ó'ô�Õ1î�Ñ�Ò�Ù�Ò�Ö�×�Ñ�Î�ÖmØpÙ.ï"î�Î õ+Ò
Ò�Û/Ò�ïr×�õ�÷0Â!Ò�ÖmØ/Ð"õ�Ò�×+ì"Ò�ø�K,ïeØFE�Î�Ö
Ñ+Ø/ï"Ï�Ò�î/ò'×�ì"Ò�:0Õ�ô:~¼?8ÇÎ�õ^Ó ê/ë ð2÷¾Ò/÷� e×�ì"Î õ�Ö�Ñ�Î ×�Ò�Ñ+Î î�ïFÎ�õ�Ò�ºWÒ�Ö�×�Î�Û�Ò�î�ï"Ù�KkòBî�Ñ�Ù î�#SÒ�ï�Ò�Ñ+ÏLKoÒ�Û�Ò�ïr×�õI##Î�×�ìGó�«e%'¦ ë�ë ï"õ§-~Ö êpë�ëð2÷ÂÒp÷0Ö�î�Ñ�Ñ+Ò�õ+ð�î�ï"ø"Î ï"Ï|×+înØ�Û$Î õ+Î ñ"Ù�Ò#Ò�ï�Ò�Ñ+ÏLK�îpò ê�ê ô�ÒQPn÷�Í�Î Ï�Ð"Ñ�Ò ê Þ ê õ�ì"î1##õZ×�ì�Òwó�«'ô^:IÃXW/ó�«I%�¦ ë�ë ï�õ§-ø"Î�õ6×�Ñ+Î ñ"Ð�×+Î�î�ïuòBî�Ñ�ø"Øp×>Ø�Øpò ×+Ò�Ñ�×�ì�Ò?¯"Ñ+õ�×�Ñ�Ò�ø"Ð"Ö�×�Î î�ï2÷tqu�Ø Ù°ÚX�w��{�xzy4{?|~}����w���:^ò ×�Ò�Ñ�×+ì"Ò®¯eÑ+õ6×gØ/ï�øqõ�Ò�Ö�î/ï"ø�Ñ+Ò�ø"Ð"Ö�×�Î�î/ï"õ! �Ñ+Ò!E�Ø/Î ï"Î�ï"ÏFñ"Ø/Ö>Ú-Ï�Ñ+î�Ð�ï"ø"õgØpÑ+Ò�E�î�õ6×�Ù�Ktï"î�Î õ+Ò�Ò�Û/Ò�ïr×�õgØ/ï"øÖ�î�õ�E�Î Ö¥Ñ+Ø�KÅEgÐ"î�ï"õ0##ì"Î Ö>ì ìeØmÛ/Ò�Ø9õ�E�Ø/Ù�Ùwï-Ð�Enñ¿Ò�Ñ�î/ònî�Ð�×+Ò�ÑGø"Ò�×+Ò�Ö�×+î�ÑGì"Î ×+õ�Øpï"ø ðeØpõ+õo×�ì"ÒÛ¯eÑ+õ6×Ø/ï"ø~õ+Ò�Ö�î�ï"øSÑ+Ò�ø�Ð"Ö�×+Î�î�ï"õ�÷ Õ�îµÒ�Ù Î¬E�Î�ïeØp×+Ò�×+ì"Ò�õ�ÒqñeØpÖ>Ú,Ï/Ñ+î�Ð"ï�ø"õ! w×+ì"Î�Ñ�ø~Ñ�Ò�ø"Ð�Ö�×�Î î�ï~Ø/Ù�Ï/î�Ñ+Î�×�ì�E�õuØ/Ñ�Òø"Ò�Û/Ò�Ù�î/ð¿Ò�ø2÷�Õ�ì"Î�õcØpÙ�Ï�î�Ñ�Î ×+ì�E�õ#Ö�î)E�ð�Ñ+Î�õ�Ònõ�Ò�Û�Ò�Ñ�Ø/Ù(ØpÙ�Ï�î�Ñ�Î ×+ì�E�õ#ø"Ò�ø"Î�Ö�Øp×�Ò�øt×�îuõ�ð¿Ò�Ö�Î�¯eÖ
ñeØ/Ö>Ú-Ï�Ñ�î�Ð"ï"ø"õQÜÖ�î�õ�E�Î Ö�Ñ�Ø�Kgõ6×�î�ð�ð"Î�ï"ÏXEnÐ"î�ï"õQ �×�ì"Ñ�î�Ð"Ï�ì
Ï�î/Î�ï"Ï~EnÐ"î�ï"õQ rï"î�Î�õ�Ò�Ò�Û/Ò�ïr×�õ'ÖmØpÙ�Ù�Ò�øníHØ/õ�ì"Ò�ÑQ ,Ø/ï"ø
Ù�î1#µÒ�ï�Ò�Ñ+ÏLKÒ�Û�Ò�ïr×�õ�÷ZÕ�ì"Ò�Ñ�ÒnØpÑ+Òcõ+Ò�Û�Ò�Ñ�Ø/ÙVÖ�Ð$×^Ö�î�ï"ø"Î�×�Î î�ï"õ�ÔÝ ×�ì"Ñ�î�Ð"Ï�ìoÏ�î/Î�ï"Ï¡EgÐ�î�ï�Ö�Ð�×m÷
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PEMAX/PE(300ns)

Í�Î�Ï�Ð�Ñ+Ò ê Þ ê Ô�ó¤«'ô^:eÃ?W/ó�«e%'¦ ë�ë ï"õ¾-0ø�Î�õ�×+Ñ+Î ñ"Ð�×�Î î�ï|òBî/Ñ.øeØp×�ØcØpò ×�Ò�Ñ�×�ì"Ò�¯eÑ+õ6×(Ñ+Ò�ø�Ð"Ö�×+Î�î�ï2÷�Õ�ì"Ò�õ+Ò�Ù�Ò�Ö�×�Î î�ïÖ�Ñ+Î�×�Ò�Ñ+Î�î/ï�%{ñ-�Î�ïu×+ì"Ò�õ+Ò�Ö�î�ï"ø�Ñ+Ò�ø"Ð"Ö�×+Î�î�ïGÎ�õ�õ�ì"î1##ï±ñ,Ku×+ì"Ò�Ø/Ñ+Ñ�î�#�÷

Ý õ�×+î�ð"ð"Î ï"Ï®EgÐ"î�ïoÖ�Ð$×m÷Ý Û�Ò�×�î�Ö�î�Ð"ïr×+Ò�Ñ�Ö�Ð�×�÷Ý íHØ/õ�ì"Ò�Ñ#Ò�Û/Ò�ïr×wÖ�Ð�×m÷Ý Ù�î1#SÒ�ï"Ò�Ñ+ÏFKoÒ�Û�Ò�ïr×^Ö�Ð�×�÷Ý Ø/Ö�Ö�Î�ø"Ò�ïr×>Ø/Ù¤Ö�î�Î�ï"Ö�Î�ø"Ò�ï"Ö�Ò�Ò�Û�Ò�ïr×^Ö�Ð�×�÷
Õ�ì"Ò�õ�Ò|ñeØpÖ>Ú,Ï/Ñ+î�Ð"ï�ø"õNØpï"ø�Ö�Ð�×�Ö�î�ï�ø"Î ×+Î�î�ï"õ#ØpÑ+ÒcÒ�_$ð"Ù�Ø/Î�ï�Ò�øGÎ�ïuòBî�Ù Ù�î1##Î�ï"Ïnõ+Ò�Ö�×�Î î�ï"õ�÷
ü¤û úVû�Þ ß¥à�����á���àiâm�»���4�Rãäá����ÊåÁá4�Â�K ×+ì"ÒJ¯eÑ+õ6×�Ø/ï"øÇõ+Ò�Ö�î�ï�øSÑ�Ò�ø"Ð"Ö�×�Î î�ï"õ! IE�î/õ�×Fî/ò|Ö�î/õ�E�Î�ÖtÑ+Ø1K¶EgÐ"î�ï�õoØ/Ñ+ÒIÒ�Ù�Î¬E�Î�ï"Øp×�Ò�ø Ð"õ�Î�ï"Ï�×+ì"Òî�Ð�×�Ò�Ñ
ø"Ò�×+Ò�Ö�×�î�Ñ�Î�ï$òBî�Ñ�E�Øp×�Î î�ïz%�¸=/e�@Õ¹:�%'( ë�ë ï"õ§-gÖ�Ð$×Z-�÷ÁÕ�ì�Ò�Ñ+Ò�òBî�Ñ+ÒL ZÑ�Ò!E�Ø/Î�ï�Î�ï"ÏtÖ�î�õ�E�Î�ÖFÑ+Ø�KREgÐ"î/ï"õìeØmÛ�Ònî/ï"ÙGKGØ�õ�E�Ø/Ù�Ù¤ï-Ð�Enñ¿Ò�Ñ^î/òc¯eÑ+Ò�ø±î�Ð�×+Ò�Ñ�ø"Ò�×+Ò�Ö�×�î�ÑNóZôGÕ�õ�÷#Õ�î�Ò�Ù Î¬E�Î�ïeØp×+ÒN×�ì�Ò�õ+ÒÁEgÐ"î�ï"õ�Ú/Ò�Ò�ð"Î ï"Ïì"Î�Ï�ì¥ÒQæ�Ö�Î�Ò�ï�ÖQK¥î/ò�õ+ØmÛ$Î ï"Ï�×+ì"Ò�òBÐ�Ù�ÙGK±Ö�î�ïr×�Ø/Î�ï"Ò�ø½Ò�Û�Ò�ïr×+õ! .Û�Ò�Ñ�×+Ò�_½Ø/ï"øqø"Î�Ñ�Ò�Ö�×+Î�î�ï¥î/òZ×�ì"Ò�EgÐ"î�ï�õnØ/Ñ�ÒÑ+Ò�Ö�î�ï"õ6×�Ñ+Ð�Ö�×�Ò�øoØ/ï"ø�Ö�Ð�×!Ö�Ñ�Î ×�Ò�Ñ+Î�Ø�Ð�õ+Î�ï�Ï|î�ï�ÙGK
×�ì�Ò^î�Ð$×�Ò�Ñ'ø"Ò�×�Ò�Ö�×�î�ÑZó'ô�Õ�õ�Ø/Ñ�î�Ð"ï"ø�×�ì�ÒNÑ+Ò�Ö�î�ï�õ�×�Ñ�Ð"Ö�×+Ò�øÒ�ïr×�Ñ+Ø/ï"Ö�Ò�Øpï"øÇÒ�_$Î ×kð¿î/Î�ïr×�õFØpÑ+Ò±ø�Ò�Û�Ò�Ù�î�ð�Ò�øW÷ßÕ�ì�Ò�Ø/Ö�Ö�Î�ø"Ò�ï-×�Ø/ÙNÖ�î�Î�ï�Ö�Î�ø�Ò�ï"Ö�Òtì"Î ×+õFØ/Ñ�Ò±Ñ+Ò�ø"Ð"Ö�Ò�ø~ñ.KÑ+Ò�õ6×�Ñ�Î�Ö�×+Î�ï"Ï
×+ì"Ò�î�Ð�×�Ò�Ñ�ø"Ò�×+Ò�Ö�×�î�Ñ^ó'ô�Õ�õ^Ð�õ+Ò�ø�Î�ïu×+ì"Ò�Ö�Ð�×+õ�÷� Ò�Ù�Ò�Ö�×+Î�î�ïoÖ�Ñ�Î ×+Ò�Ñ+Î�ØnòBî�Ñ�×�ì�Ñ+î�Ð"Ï/ì�Ï�î/Î�ï"Ï¡EgÐ�î�ï"õ�Ø/Ñ+ÒpÔ%{Ø,- ó�«Zô[:IÃ�· ÓF¦ ë ð2÷¾Ò/÷ó�«Zô[:IÃßÎ�õ#ø"Ò�¯eï"Ò�ø±Ø/õ�×�ì�Ò
E�Ø�_$Î¬EnÐ�E ï-Ð�Egñ�Ò�Ñ#î/ò�ð2÷¾Ò/÷(Î�ïoî�ï�ÒcÎ�ï"ï"Ò�Ñ�óZôGÕ

Ø/ï�ø%Bñ- Ï�î,î$ø"ï�Ò�õ+õ#î/ò�×�ì�Ñ+î�Ð"Ï/ìGÏ/î�Î�ï"Ï¡EnÐ"î�ï³¯"×?· ë ÷*B ê



` aXbca é
ç<á a å aed ç�â�è#é ê B
Ø/ï�ø%BÖ1- ¸=/e�@Õ¹:�%{Ò�ïr×+Ñ�Ø/ï"Ö�Ò1-X·ç&
î�Ñ9¸=/e�@Õ¹:�%{ÒZ_�Î�×Z-~·ç&¸=/e�@Õ¹:�%{Ò�ïr×+Ñ�Ø/ï"Ö�Ò1-9%'¸I/I�@Õ�:¡%BÒ�_$Î ×§-�-�Î õ.ø"ÒQ¯"ï"Ò�ø�Ø/õ�×+ì"Ò�ï-Ð�Egñ�Ò�Ñ0î/ò¯eÑ�Ò�ø
î�Ð$×�Ò�Ñ0ø�Ò�×�Ò�Ö�×+î�Ñó'ô�Õ�õ±Î ïÅ¯�_�Ò�øç( ë�ë ï"õ�Ò�Ö¿##Î ï"ø"î1# Ù î$Ö�Øp×�Ò�ø ##Î�×�ì"Î ï (ÄE òBÑ�î)E ×�ì"Ò¥Ñ+Ò�Ö�î�ï�õ�×�Ñ�Ð"Ö�×+Ò�øÒ�ïr×�Ñ+Ø/ï"Ö�Òm%BÒ�_$Î ×§-!ð¿î�õ�Î ×+Î�î�ï2÷

Õ�ì"î�õ+Ò¡##ì"Î Ö>ìqõ+Øp×�Î õ�òÑKtØ/Ù�Ù�Ö�Ñ+Î�×�Ò�Ñ+ÎjØkØ/Ñ+Ò
×�ì�Ñ+î1##ï¥Ø1#!Ø�K¥Ø/õw×�ì�Ñ+î�Ð"Ï/ì¥Ï/î�Î�ï"Ï0EnÐ"î�ï"õ�÷
ó'ô�Õ�õ|ï�ÒmØ/Ñw×+ì"ÒÒ�_$Î ×�ð�î�Î�ïr×�î/ò!Øo×+ì"Ñ+î/Ð"Ï�ì¥Ï�î�Î�ï�Ï0EgÐ"î�ï�×$K,ð"Î�Ö�Ø/Ù�Ù�K±ø"Ò�×�Ò�Ö�×|ÙjØ/Ñ�Ï�Ò
ð"ì"î/×+î$Ò�Ù�Ò�Ö�×�Ñ�î�ï¥ï,Ð�Egñ¿Ò�Ñ+õQ �Ø/ï�ø¥×+ì"Òõ+Î�Ï/ïeØ/Ù�õ�Ø/Ñ�ÒkÑ�Ò�Ö�î/Ñ+ø"Ò�ø9Ø/õ|î¹Û/Ò�Ñ�í"î�#ZÒ�ø×:~¼?8ßÖ�î�Ð"ïr×+õ³%{õ+Øp×�Ð"Ñ+Øp×�Ò�øÁó'ô�Õ�õ§-	÷±Õ�ì"Ò�¯"×+×+Ò�Ñ�òBî�Ñ|×+ì"Ñ+î�Ð�Ï�ìÏ�î�Î�ï�ÏJEgÐ"î�ï�õ
Ñ+Ò�Ö�î�ï"õ6×�Ñ+Ð�Ö�×�õ�×�ì�ÒFÒ�ïr×�Ñ+Ø/ï"Ö�ÒGØ/ï�øµÒZ_$Î ×�ð�î�Î�ïr×�õnî/òeEgÐ"î�ï"õ
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NUM  
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RUN       3006
SUBRUN     107
EVENT   619634
DATE  96-Oct-23
TIME    8:37:56
TOT PE:    1771.9
MAX PE:   263.6
Æ
NMHIT :   848
ANT-PE:    24.2
Ç
ANT-MX:     1.6
NMHITA:    41

RunMODE:NORMAL
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��ç�è�ï�Üfå�æ�Ú�Û è�ï�Û�Ü�é�Ú�â�è�Ø�æ�çwûRìpæ�Û�ÜbÙ�Ü�ç�Ü�Û�ã:ä@óoã�ë�ï�Ü�ÛWâ�Ú�èWÚ�ë�Ø�ç�Ù8Û�Ü�áMÜ�ã:è�Ü�é�ÜCê�Ü�ç�è<á�ã:è�è�Ü�Û�ç�ënØ�ëná%Ü�Û*)
å�æ�Û�ìfÜ�éwî

+�,.-/,�+ 021436587:9<;>=@?A5�B�9C7�D(EGF�D
ßXï�Ü�Û/Ü�ã�Û�Ü�ë/è�Ø�ä�äoä�æOúÀÜ�ç�Ü�Û�Ù�àfÜ�ê�Ü�ç�è�ëaú7ï�Ø�â`ï�ìfØ�Ù�ï�è]íMÜ�âmã�Ú�ë�Ü�é�í�àpÛ�ã�é�Ø�æ�ã�âCè�Ø3êhØ3è�Ø�Ü�ë�Ø�çfè�ï�Ü�é�Ü�è�Ü�âCè�æ�Ûaæ�Û
óQã�ë�ï�Ü�Û�ë�îaþgØ�ç�Ø�ì1Ú�ì Ü�ç�Ü�Û�Ù�à9â�Ú�è
Ø�ë7ã�á�á�ä�Ø�Ü�é�è�æbÜ�ä�Ø�ìfØ�çoã�è�Ü�è�ï�Ü�ë/ÜnÛ/Ü�ìpã�Ø�ç�Ø�ç�Ù1í�ã�âIHrÙ�Û�æ�Ú�ç�é�ë�î

�ãJ� �,ÿ���ß���Í�ò�ç�ëI�8KeÍ�ò
�,ÿ���ß���Í�ò�ç�ëI�1Ø�ë1è�ï�Ü9ì}ã�ºhØ�ì1Ú�ì ç&Ú�ì1íMÜ�Ûbæ�å,ï�Ø�èfý]þZßXëfØ�ç>Í�òqç�ë�Ü�âgè�Ø�ìfØ�ç�ÙZú7Ø�ç�é�æOú
ã:å|è�Ü�ÛXë�Ú�íhè�Û�ã:â�è�Ø�ç�Ùbß�L�×+î

ßXï�æ�ë�Ü�ú7ï�Ø�â`ï�ë�ã:è�Ø�ë å|à4è�ï�Ü�â�Û/Ø�è�Ü�Û�Ø�æ�ç»ã�Û/Ü�Ü�ä�Ø�ìfØ�çoã:è�Ü�é�ã�ë<ä�æOú Ü�ç�Ü�Û�Ù:à»Ü�ê�Ü�ç�è�ë�îM�,ÿ���ß���Í�ò�ç�ëI�ON�Í�ò
â�æ�Û/Û�Ü�ë/áMæ�ç�é�ë7è�æfã�í%æ�Ú�èXê&Ø�ë/Ø�í�ä�Ü-Ü�ç�Ü�Û�Ù�à9æ:å�ÝfþZÜP&1î
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+�,.-/,�T U(VJVJWYX:9C7�D%Z@[�E\1]W^7:VJWYX:9C7:VS9_5`B]9C7�D(EGF/D
ßXï�Ü�Û/Ü,ã�Û/Ü7ë�æ�ìfÜ7ä�æOúuÜ�ç�Ü�Û/Ù�àbÜ�ê�Ü�ç�è�ë+ú7ï�Ø�â`ï�ã:Û�ÜXå�æ�ä�ä�æOú+Ü�éfí�àbâ�æ�ë�ìfØ�â7Û�ãmà<ìWÚ�æ�ç�ë�ú7Ø�è�ï�Ø�çbè�ï�Ü7è�Ø�ìfØ�ç�Ù
ú7Ø�ç�é�æOúÀæ�åMè�ï�Ü�Ü�ê�Ü�ç�èmî@ßXï�Ü�ë�Ü�ã�â�â�Ø�é�Ü�ç�è`ã:äMâ�æ�Ø�ç�â�Ø�é�Ü�ç�â�Ü
Ü�ê�Ü�ç�è�ë7ã:Û�Ü
ë/è�Ø�ä�äoÛ/Ü�ìpã�Ø�ç�Ü�épØ�çpè�ï�Ü�Û/Ü�é�Ú�â�è�Ø�æ�ç
ë/è�Û/Ümã�ì í%Ü�â�ã�Ú�ë�Ü
è�ï�Ü�Û�Ü,ã�Û�Ü7ç�ænæ�ç4)�è�Ø�ìfØ�ç�Ù�æ�Ú�è�Ü�Ûlé�ÜCè�Ü�â�è�æ�Ûaã�âCè�Ø�ê&Ø3è�Ø�Ü�ë@ã�ç�é}ýba��YR�ò�ò�ç�ëc�lã�Û/Ü�ä�ã�Û�Ù�Ü
é�Ú�Ü
è�æ<è�ï�Ü^ì1Ú�æ�ç�ë�î@ßXï�Ü^â�Ú�è
â�Û�Ø3è�Ü�Û�ØVãWè�æpÜ�ä�Ø�ìpØ�çoã:è�Ü7è�ï�Ü�ë�Ü#Ü�ê�Ü�ç�è�ë,ã�Û�Ü^é�ÜP oç�Ü�é~ã�ë�Þ

�ãJ� �,ÿ���ß ù �æ�üb� ¼ ðOÝ
�,ÿ���ß ù �æ�üb�^Ø�ëWè�ï�Ü}çrÚ�ìWíMÜ�Û1æ�å� oÛ/Ü�é�ý]þZßXë<Ø�ç�è�ï�Ü}æ�Ú�è�Ü�Û1é�Ü�è�Ü�âCè�æ�Û1Ø�ç»ã_ �ºhÜ�é�Í:ò�ò
ç�ë�Ü�â^æ�ü])�è�Ø�ìpØ�ç�ÙWú7Ø�ç�é�æOújí%Ü�è�úlÜ�Ü�ç4ð�R�ò�òbã�ç�é4ð�$�ò�ò1ç�ë�Ü�â�î

ã�ç�é
��íd� ý2a���æ�üb� ¼ Í:ò�ò�ò1áwî Ü�î

ý2a���æ�üb�-Ø�ë^é�ÜP oç�Ü�é�ã�ë�è�ï�Übè�æ�è�ã�ä�çrÚ�ì1í%Ü�Û#æ�åXáwî Ü�î ë#æ�å+è�ï�ÜpØ�ç�ç�Ü�Ûné�ÜCè�Ü�â�è�æ�ÛnØ�ç�ã( �ºhÜ�é
Í�ò�ò1ç�ë/Ü�â#æ�üd)�è�Ø�ìpØ�ç�Ùnú7Ø�ç�é�æOújí%Ü�è�úlÜ�Ü�ç�ð�R�ò�òfã:ç�é0ð�$�ò�ò<ç�ë/Ü�â�î

ßXï�æ�ë�Ü^ú7ï�Ø�â`ïgë�ã�è�Ø�ë å|à�è�ï�Ü#í%æ�è�ïgâ�Û�Ø3è�Ü�Û/ØVã<ã�Û/Ü^Ü�ä�Ø�ìpØ�çoã:è�Ü�é�ã:ë�ã:â�â�Ø�é�Ü�ç�è�ã�äFâ�æ�Ø�ç�â�Ø�é�Ü�ç�â�Ü^Ü�ê�Ü�ç�è�ë�î

e�fge h`ikj8lnmporqts/uvj8wm@x*i�y
ù å|è�Ü�ÛWè�ï�Ü}è�ï�Ø�Û�é�Û/Ü�é�Ú�â�è�Ø�æ�çwû�ìfæ�ë/èWæ�å
Û�Ü�ì}ã�Ø�ç�Ø�ç�ÙZíoã:âIH&Ù�Û�æ�Ú�ç�é�ëfã�Û�Ü}óoã�ë�ï�Ü�Û1Ü�ê�Ü�ç�è�ë�î�ßXï�Ü�óoã�ë�ï�Ü�Û
Ü�ê�Ü�ç�è�ëfïoãmê�Ü�è�à&á�Ø�â�ã�ä�ä3à�ìpã�ç�à�Û/Ü�á%Ümã:è�Ü�éwû]ë�Ø�ìpØ�äVã�Û#áoã:è/è�Ü�Û�ç�ë�î�ßXï�Ü�Û/Ü�å�æ�Û/Ü�û]Ø�ç�è�ï�Ü�å�æ�Û/è�ï»Û�Ü�é�Ú�â�è�Ø�æ�ç�û
Û�Ü�á%Ümã�è�Ü�égÜ�ê�Ü�ç�è�ë,ã�Û�Ü^Ü�ä�Ø�ìfØ�ç�ã:è�Ü�é�ã�ëaè�ï�Ü^óoã�ë�ï�Ü�Û�í�ã�âIHrÙ�Û�æ�Ú�ç�éwî

ß(æ0é�Ü' �ç�Ü�è�ï�Ü�Ü�ë/è�Ø�ì}ã�è�æ�ÛWè�æqâ�æ�ìfáoã�Û/Ü}è�ï�ÜgÜCê�Ü�çrèfáoã�è�è�Ü�Û�çwû]é�ÜCè�Ü�âCè�æ�Û1ú+ã�ä�ä�ë<ã�Û/Ü�é�Ø�ê&Ø�é�Ü�é»Ø�çrè�æ
ã�íMæ�Ú�è7ñ�ò�ò\zgñ�ò�ònâ�ì ë{�rÚoã�Û/Ü�áoã:è�â`ï�Ü�ë7Ø�ç�â�ä�Ú�é�Ø�ç�ÙW½J"#ÝWýlþgßXë�î]ßXï�Ü-è�æ�è�ã�ä%ç&Ú�ì1íMÜ�Ûaæ�å(áwî Ü�î ëXØ�ç�Ü�ã�â`ï
áoã:è�â`ï4Ø�ë^âmã:ä�â�Ú�äVã:è�Ü�é|�^}�~Y�Cî���ç�â�æ�ìpáoã:Û�Ø�ë/æ�ç�æ�åaÜCê�Ü�ç�è ù ã�ç�é��,ûFè�ï�ÜpÜ�ë/è�Ø�ì}ã�è�æ�Û�æ�åaÜ�ê�Ü�ç�è1áoã:è/è�Ü�Û�ç
ì}ã:è�â`ï�Ø�ç�Ù<Ø�ëXé�ÜP oç�Ü�é8ã�ë�Þ

� N
� ~ �Y}��~�� K�}v� ¼ �'�^}��~b� Kt}\� ¼ �

���d�d�@�d�d� � Í>) ñS�
ú7ï�Ü�Û/ÜOK�} ¼ Ø�ëlè�ï�Ü�ãmê�Ü�Û�ã�Ù�Ü�æ�å:}v~Fã�ç�é(�d�qØ�ë]è�ï�Ü���þ~Â}é�ÜCê&ØVã:è�Ø�æ�ç�æ:å:}¿ã�í%æ�Ú�è`Kt} ¼ ã�ç�é���Ø�ë
è�ï�Ü^çrÚ�ì1í%Ü�Û7æ�å�áoã:è�â`ï�Ü�ë�î]ßXï�Ü � è`ã�H�Ü�ë�ã<ê�ã:ä�Ú�Ü�â�ä�æ�ë/Ü^è�æbÚ�ç�Ø�è�à}ú7ï�Ü�çgè�ï�Ü^Ü�ê�Ü�ç�è-á�ã:è�è�Ü�Û�çgæ�å ù ã�ç�é
�®ã:Û�Ü�ê�Ü�Û/à9ë�Ø�ìpØ�äVã�Û�î���å

� ¼ òn�3ðO½�ò�$Oz~ä�æ�Ù4� � �{� ý2a�ß�L-ß����>ý2a�ß�L�ß�������ñ�����òn��ðOñ�Ý�Ýn� � Í>)*RJ�
è�ï�ÜnÜ�ê�Ü�ç�è ù ë�ã:è�Ø�ë� oÜ�ë�è�ï�Ü�� ì}ã:è�â`ïp }â�æ�ç�é�Ø3è�Ø�æ�ç8ã:Ù�ã�Ø�ç�ë/è7è�ï�Ü#Ü�ê�Ü�ç�èv�Ãú7ï�Ü�Û�ÜWý2a@ß�L-ßØ�ëXè�ï�Ünè�æ�è`ã�ä
ç&Ú�ì1íMÜ�Û@æ�åwáwî Ü�î ë�î@×RØ�Ù�Ú�Û/Ü
Í£Þ%ð�ð7ë/ï�æOú7ë]è�ï�Ü�ìpã�ºhØ�ìWÚ�ì � é�Ø�ë/è�Û�Ø�í�Ú�è�Ø�æ�ç1ú7Ø�è�ï<è�ï�Ü��/ìpã:è�â`ïp ^â�æ�ç�é�Ø3è�Ø�æ�ç
å�æ�ÛO�ãJ�
éoã�è`ã�ã:å|è�Ü�Û�è�ï�Ü1è�ï�Ø�Û�é8Û�Ü�é�Ú�â�è�Ø�æ�çwû¡�íd��ã:è�ìfæ�ë�á�ï�Ü�Û/Ø�âWç�Ü�Ú�è�Û�Ø�ç�ægþZæ�ç�è�ÜbÏaã:Û�ä�æ�ûwã�ç�é¢��â��b���
	�
����,þZæ�ç�è�ÜnÏaã�Û/ä�æ�î

ù â�è�Úoã�ä�ä3à<Ümã:â`ï�Ü�ê�Ü�ç�è ù Ø�ë]â�æ�ìfáoã�Û/Ü�ébú7Ø�è�ïpæ�è�ï�Ü�Û]Ü�ê�Ü�ç�è�ë���æ�ç�ä�à<ú7ï�Ü�ç}è�ï�Ü�å�æ�ä�ä�æOú7Ø�ç�Ù�â�Û�Ø3è�Ü�Û�Ø�æ�ç
Ø�ëXë�ã�è�Ø�ë£ oÜ�é�î ¤¤¤¤¤¤

ý2a@ß�L-ß�� � ý2a�ß�L-ß��
¥ ý2a�ß�L-ß � �>ý2a�ß�L�ß �

¤¤¤¤¤¤ KÀÍC� � Í>)�Ä<�
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×�Ø�Ù�Ú�Û�Ü#Í£Þ%ð�ð�Þb§-Ø�ë/è�Û�Ø�í�Ú�è�Ø�æ�ç�æ�åRì}ãtº�Ø�ì1Ú�ì ê�ã:ä�Ú�Ü^æ�å�ì}ã:è�â`ï�Ø�ç�ÙfÜ�ë/è�Ø�ìpã:è�æ�Û � å�æ�Û�� ãJ�aéoã:è�ãpã�å|è�Ü�ÛXè�ï�Ü
è�ï�Ø�Û�é�Û�Ü�é�Ú�â�è�Ø�æ�ç�û8��íd�<ã:è�ìfæ�ë�á�ï�Ü�Û/Ø�â�ç�Ü�Ú�è�Û/Ø�ç�æ�þZæ�ç�è�ÜZÏaã�Û/ä�æ�ûlã�ç�é¨�â%�`�©� 	�
���}þZæ�ç�è�ÜZÏaã�Û/ä�æ�î
ßXï�Üª�/ìpã:è�â`ïp }â�æ�ç�é�Ø3è�Ø�æ�çZØ�ë
é�Ü' oç�Ü�é0ã�ë�ãfå�Ú�ç�âCè�Ø�æ�ç8æ�å�è�æ�è�ã�äIç&Ú�ì1íMÜ�Û�æ:å�áwî Ü�î ë�î
ßXï�æ�ë�Ü#ú7ï�Ø�â`ï8ïoãmê�Ü
ì}ã�ºhØ�ì1Ú�ì �v« ðS�6ò<Ø�ç9è�ï�Ü� oÙ�Ú�Û/Ü�� ãJ�aã�Û/Ü-óQã�ë/ï�Ü�Û
Ü�ê�Ü�ç�è�ë�î
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ßRæ�è�ã�ä�çrÚ�ìWíMÜ�ÛXæ�å��/ìpã:è�â`ïp <ÜCê�Ü�çrè�ë`� �¬/¯®±°±² å�Û�æ�ì è�ï�Ü�â�æ�ìfáoã�Û/Ø�ë�æ�ç�ë+Ø�ëaÚ�ë�Ü�égå�æ�Û+é�Ø�ë�â�Û/Ø�ìfØ�çoã�è�Ø�ç�Ù#è�ï�Ü
óQã�ë�ï�Ü�Û}ÜCê�Ü�çrè�ë�îÃ×�Ø�Ù�Ú�Û�ÜZÍ£Þ%ðOñ0ë/ï�æOú7ëpè�ï�Ü�� ¬/¯®�°³² é�Ø�ë è�Û/Ø�í�Ú�è�Ø�æ�ç�ëbå�æ�Û´�ãJ�<éoã:è`ãhû��í@�fã:è�ìpæ�ë�á�ï�Ü�Û�Ø�â
ç�Ü�Ú�è�Û�Ø�ç�æ9þZæ�ç�è�ÜbÏaã�Û�ä�æ�ûMã�ç�é¢�â%�b�´� 	�
���^þZæ�ç�è�ÜfÏaã:Û�ä�æ�î,ßXï�ÜWè�ï�Û�Ü�ë�ï�æ�ä�é~ê:ã�ä�Ú�Ü#å�æ�Û
è�ï�Üµ� ¬/¯®�°³²Ø�ë�ë�Ü�ä�Ü�â�è�Ü�é�ã:ënã�å�Ú�ç�â�è�Ø�æ�ç0æ�å]è�ï�Übìpã�ºhØ�ì1Ú�ì�ê:ã�ä�Ú�Ü<æ�å � å�æ�Û�Ümã�â`ï�Ü�ê�Ü�ç�èWã�ë^ë�ï�æOú7ç�Ø�çqè�ï�ÜO oÙ�Ú�Û�Ü:î
ßXï�Ünë/Ü�ä�Ü�â�è�Ø�æ�ç9ÜP¶pâ�Ø�Ü�ç�â�à9Ø�ë7Ý�Ýn� Ý�ÍS· å�æ�Ûaè�ï�Ü#ã:è�ìfæ�ë/á�ï�Ü�Û/Ø�â�ç�Ü�Ú�è�Û/Ø�ç�æ}þZæ�ç�è�ÜWÏaã:Û�ä�æ�î@×Qæ�Û¡�(� 	�
����
ë�Ø�Ù�çoã�ä�ûhç�æbÜ�ê�Ü�ç�è�ë,ã�Û�Ü^Û�Ü¹¸/Ü�âCè�Ü�éZØ�ç�è�ï�Ü^å�æ�Ú�Û/è�ïgÛ/Ü�é�Ú�â�è�Ø�æ�ç�å�æ�Û�ðOò�ò�òbÙ�Ü�ç�Ü�Û�ã:è�Ü�égÜ�ê�Ü�ç�è�ë�î

e�f¯º »�¼ks:ykm¨½�w�¾2y�y�x£y8¿
ù å|è�Ü�ÛRè�ï�Ü�ë/Ü+å�æ�Ú�Û(Û�Ü�é�Ú�â�è�Ø�æ�çWá�Û�æ�Ù�Û�ã�ìfë(ã�Û�Ü+ã�á�á�ä�Ø�Ü�é�û:Û/Ü�ìpã�Ø�ç�Ø�ç�Ù
Ü�ê�Ü�ç�è�ë@ã�Û/Ülë/âmã�ç�ç�Ü�ébØ�ç�é�Ü�á%Ü�ç�é�Ü�ç�è�ä�à
íràfè�úlæ1á�ï�à&ë�Ø�â�Ø�ë è�ëaÚ�ë/Ø�ç�Ù1ã�ç�Ø�ç�è�Ü�Û�ã:â�è�Ø3ê�Ü�Ù�Û�ã�á�ï�Ø�â
Ü�ê�Ü�ç�èXé�Ø�ë�á�ä�ãOà�î�ßXï�Ü-ë/âmã�ç�ç�Ü�Û/ëXë�Ü�á�ã�Û�ã:è�Ü,è�ï�Ü�å�Ú�ä�ä�à
â�æ�ç�è`ã:Ø�ç�Ü�é~Ü�ê�Ü�ç�è�ë^ã�ç�é~æ�è�ï�Ü�Û,í�ã�âIHrÙ�Û�æ�Ú�ç�é�ë�î-þZæ�Û/Ü�æOê�Ü�Û�û�è�ï�Ü1ë�â�ã�ç�ç�Ü�Û�ë-â`ï�Ü�âIHZè�ï�ÜWé�ã:è`ã��rÚoã:ä�Ø�è�àgã�è
è�ï�Übë�ã:ìpÜ<è�Ø�ìpÜ:îµ��å+è�ï�Ü�à´ oç�é�í�ã�é4Û/Ú�ç�ë��æ�Û�ë�Ú�í�Û/Ú�ç�ëc�Cû�Ø�çqú7ï�Ø�â`ïwûIå�æ�Û�Ü�º�ã:ìpá�ä�Ü�ûwè�ï�Ü�Û/Ü}ã�Û/Ü<ì}ã:çrà
óQã�ë�ï�Ü�Û+ÜCê�Ü�çrè�ëXæ�Û+ìpã�ç�àfý]þZßXëXã�Û/Ü,Ø�ç}íoã�é}â�æ�ç�é�Ø�è�Ø�æ�çwû�è�ï�Ü�ë�Ü�Û�Ú�ç�ëv�ë/Ú�í�Û�Ú�ç�ëI�+ã:Û�Ü-ã:ë�ë�Ø�Ù�ç�Ü�é�ã�ë]íoã�é
Û�Ú�ç�ë\��ë�Ú�í�Û/Ú�ç�ëc�
ã�ç�éZÜ�ä�Ø�ìfØ�ç�ã:è�Ü�é}å�Û�æ�ì å�Ú�Û/è�ï�Ü�Û
ã�ç�ã�ä�à&ë�Ü�ë�î

ù å|è�Ü�Û-è�ï�Ü1é�æ�Ú�í�ä�Ü1ë�â�ã�ç�ç�Ø�ç�Ù�ûwå�Ú�Û è�ï�Ü�Û-ë�â�ã�ç�ç�Ø�ç�Ù�Ø�ë-á%Ü�Û å�æ�Û�ìfÜ�é~è�æ�â`ï�Ü�âIHZè�ï�Ü<ë/âmã�ç�ç�Ø�ç�Ù(�rÚoã�ä�Ø�è�à
æ�å�è�ï�Ü^é�æ�Ú�í�ä�Ü^ë�âmã:ç�ç�Ø�ç�Ù}ã�ç�é8ìpã�H�Ü� oçoã:ä(é�Ü�â�Ø�ë�Ø�æ�ç�è�æfØ�é�Ü�çrè�Ø�å|à�å�Ú�ä�ä�à}â�æ�ç�è�ã�Ø�ç�Ü�éZÜCê�Ü�çrè�ë�î
ÂhØ�ç�â�Ü�è�ï�Ü
Û�Ü�ë/Ú�ä�è+æ�åFÜCê�Ü�ç�è7ë/âmã�ç�ç�Ø�ç�Ù1Ø�ë� oç�ã�ä�ä3àbé�Ü�â�Ø�é�Ü�é�íràfè�ï�Ü� oçoã:äMë/âmã�ç�ç�Ü�Û�û�ë�âmã:ç�ç�Ø�ç�Ù1Ü'¶fâ�Ø�Ü�ç�âCà�Ø�ëlâ`ï�Ü�âIH�Ü�é
írà~â�æ�ìfáoã�Û/Ø�ç�Ù�Ø�ç�é�Ü�á%Ü�ç�é�Ü�ç�è#ë�â�ã�ç�ç�Ø�ç�Ù9Û�Ü�ë/Ú�ä�è�ë^írà8è�ú+æ� oçoã�ä�ë�âmã:ç�ç�Ü�Û/ë�îÀ��ç4ã9á�ã�Û/è^æ�åléoã:è�ã�� ðOòhð�R
Ü�ê�Ü�ç�è�ëI��û�æ�ç�Üfë�â�ã�ç�ç�Ü�Û1Ø�é�Ü�ç�è�Ø� �Ü�ëWñ�½JÁgÜCê�Ü�çrè�ë1Ø�ç0è�ï�Ü� oé�Ú�â�ØVã:ä@ê�æ�ä�Ú�ìpÜpã�ë^å�Ú�ä�ä3àqâ�æ�ç�è�ã�Ø�ç�Ü�é�ÜCê�Ü�ç�è�ë�î
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ã<è�Û/Ú�ÜnÛ/Ø�ç�Ù�û�è�ï�Ü#á�Û/æ�Ù�Û�ã:ì¹Ù�æ&Ü�ë7íoã�âIH�è�æbä�æhæSHfå�æ�Û
ãbè�ï�Ø�Û/é
Û�Ø�ç�Ù�î}ßXï�Ø�ënØ3è�Ü�Û�ã:è�Ø�æ�ç0Ø�ë^á%Ü�Û å�æ�Û�ìfÜ�é4Ú�á4è�æZÄgè�Ø�ìfÜ�ë��â �å|è�ï4Û�Ø�ç�Ù<�,Ú�ç�è�Ø�ä]ç�æ8ìfæ�Û�Übá�Û/æ�íoã�í�ä�ÜbÛ�Ø�ç�ÙZØ�ë
å�æ�Ú�ç�éwîb§-ÜCè`ã�Ø�ä�ë+æ:åRè�ï�Ü#ã�ä�Ù�æ�Û�Ø�è�ï�ì ã�Û�Ü�é�Ü�ë�â�Û�Ø�í%Ü�éZØ�çgã�á�á%Ü�ç�é�Ø3º ù î6ñhî

T�,��,Yö ã 9<;>÷g1d;êíáZ@7:VS9´1d÷ à W^7/=ÉÝ�WÞD%D%9C;

NUM  
�

        1
RUN  
�

   999999
SUBRUN       1
EVENT
�

       45
DATE  97-Jun-17
TIME    2:35:52
TOT PE:    7845.7
MAX PE:    68.2
NMHIT :  2957
ANT-PE:    70.5
�
ANT-MX:     6.4
�
NMHITA:   132
�

RunMODE:MonteCarlo

×�Ø�Ù�Ú�Û�Ü���Þ�ñhÞ ù çZÜ���ã�ìfá�ä�Ü#æ�å�è�ï�ÜWÛ/Ü�ë/Ú�ä�è�æ�å�è�ï�ÜWÛ/Ø�ç�ÙÀ �è/è�Ø�ç�Ù�î ù ��� 	�
����þgæ�ç�è�Ü<Ïaã:Û�ä�æfÜ�ê�Ü�ç�è�Ø�ë
Û�Ü�â�æ�ç�ë è�Û�Ú�â�è�Ü�é�í�à<è�ï�Ü7ê�Ü�Û/è�Ü��Ô �è�è�Ü�Ûlã�ç�ébè�ï�Ü
Û�Ø�ç�Ùv �è�è�Ü�Û�î�ßXï�Ü�Û/Ü�â�æ�ç�ë/è�Û�Ú�âCè�Ü�égÏ+ï�Ü�Û/Ü�çpH:ætêpÛ�Ø�ç�Ù�ë@ã�Û/Ü
é�Û�ãmú7ç0í�à~è�ï�Û/Ü�Ü<ä�Ø�ç�Ü�ë-á�Û�æ>¸/Ü�â�è�Ü�é0æ�çqè�ï�Ü<Ø�ç�ç�Ü�Û-é�ÜCè�Ü�âCè�æ�Û-ú+ã�ä�ä�î^ßXï�ÜO �è�è�Ü�Û/ë8 �è�ú+Ü�ä�ä(è�ï�Ü<á%æ�ë�Ø3è�Û/æ�ç
Û�Ø�ç�Ù¢�ä�ÜCå|èbÚ�á�á%Ü�Û<æ�ç�Ü��<ã�ç�é»è�úlæ4Ù�ã:ìpìpã8Û�Ø�ç�Ù�ë���ä�æOú+Ü�Û1è�ú+æJ�Cî�ßXï�Ü�å�æ�Ú�Û1è�Û�ØVã:ç�Ù�ä�Ü�ë1Ø�ç�è�ï�Ü( oÙ�Ú�Û/Ü
ë�ï�æOú¿è�ï�ÜbÛ�Ü�â�æ�ç�ë è�Û/Ú�â�è�Ü�é�ê�Ü�Û/è�Ü���á%æ�ë�Ø3è�Ø�æ�çwîWßXï�Üfä�Ü�å|è#ã�ç�é�Û/Ø�Ù�ï�è�è�Û�ØVã:ç�Ù�ä�Ü�ë-Ø�ç�é�Ø�â�ã:è�ÜWè�ï�Übï�Ü�Ø�Ù�ï�è^æ�å
è�ï�Ü�ê�Ü�Û/è�Ü��Zã�ç�égæ�è�ï�Ü�ÛXè�úlæpØ�ç�é�Ø�â�ã:è�Ü-ã���Ø�ì1Ú�è�ï�ã�äFã�ç�Ù�ä�Ü�â�æ&æ�Û/é�Ø�çoã�è�Ü-æ�å(è�ï�Ü^ê�Ü�Û è�Ü��Mî

ù ç�Ü���ã�ìfá�ä�Ü}æ�åaè�ï�Ü�Û/Ü�ë�Ú�ä�è1æ:åaè�ï�Ü}Û�Ø�ç�Ù� �è/è�Ø�ç�Ù8Ø�ëWë�ï�ætú7ç»Ø�ç�×�Ø�Ù�Ú�Û/Ü���Þhñhî_��ç4è�ï�ÜG�È� 	�
����
Ü�ê�Ü�ç�èmû�è�ï�Ü-á%æ�ë�Ø3è�Û�æ�ç}Û�Ø�ç�Ù(��ä�ÜCå|èaÚ�á�á%Ü�Ûlæ�ç�Ü%�lØ�ë@ú+Ü�ä�ä] �è�è�Ü�é�í�àpè�ï�Ü�ê�Ü�Û è�Ü��� �è�è�Ü�ÛXã:ç�é�Û�Ü�ì}ã:Ø�ç�Ø�ç�Ù#è�úlæ
Ù�ã�ìfì}ã<Û�Ø�ç�Ù�ë,ã�Û�Ünã�ä�ë/æpúlÜ�ä�äRÛ/Ü�â�æ�ç�ë/è�Û�Ú�âCè�Ü�é0í�à9è�ï�ÜnÛ�Ø�ç�Ù� �è/è�Ü�Û�î
ßXï�Ü1é�Ø�ë/è�Û/Ø�í�Úhè�Ø�æ�çZæ�å�è�ï�Ünç&Ú�ì1íMÜ�Û
æ�å�Û/Ü�â�æ�ç�ë/è�Û�Ú�âCè�Ü�é~Û�Ø�ç�Ù�ëaå�æ�Ûaè�ï�Ü���� 	 
 � � Ü�ê�Ü�ç�è,ë�ã�ìfá�ä�Ü�Ø�ëXá�Û�Ü�ë�Ü�ç�è�Ü�é~Ø�ç�ë�Ü�âCè�Ø�æ�ç8Ýhî�ð�î

ßXï�Ü,á%Ü�Û/å�æ�Û�ìpã�ç�â�Ü7æ�åMè�ï�Ü7Û/Ø�ç�Ùv �è�è�Ü�Û�å�æ�Û@ë�Ø�ç�Ù�ä�ÜP)�Û/Ø�ç�Ù�ÜCê�Ü�çrè�ëaØ�ë]ã�ä�ë�æ^ë/è�Ú�é�Ø�Ü�éwî@×�Ø�Ù�Ú�Û/Ü���Þ4R^ë�ï�æOú7ë
è�ï�Ü�Ü'¶fâ�Ø�Ü�ç�âCà}æ�åwë�Ø�ç�Ù�ä�Üñ)�Û�Ø�ç�Ù^Ø�é�Ü�ç�è�Ø� �âmã:è�Ø�æ�çbå�æ�Û2�rÚoã�ë�Ø.)�Ü�äVã�ë è�Ø�â
ë�â�ã:è�è�Ü�Û/Ø�ç�ÙnÜ�ê�Ü�ç�è�ë�î]ßXï�Ü�Ü'¶fâ�Ø�Ü�ç�âCà}Ø�ë
"jÝ��J· å�æ�Ûaè�ï�Ü^ìfæ�ìpÜ�ç�è�Ú�ì¹Û/Ü�Ù�Ø�æ�ç�æ�å]�´K°ðS� R�R��^ÜP&����tî
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×�Ø�Ù�Ú�Û�Ü���Þ4R�Þ0ßXï�Ü~ÜP¶fâ�Ø�Ü�ç�â�à�æ�å^ë�Ø�ç�Ù�ä�ÜP)�Û/Ø�ç�Ù0Ø�é�Ü�ç�è�Øð oâmã�è�Ø�æ�ç>å�æ�Û��&Ú�ã�ë�Ø.)�Ü�ä�ã�ë/è�Ø�âgë�â�ã:è�è�Ü�Û�Ø�ç�Ù�ÜCê�Ü�ç�è�ë�î
��ë�Ø�ç�Ù ã:è�ìfæ�ë�á�ï�Ü�Û/Ø�â�ç�Ü�Ú�è�Û/Ø�ç�æ þZæ�ç�è�Ü! aã�Û/ä�æ�û¾è�ï�Ü å�Û�ã�â�è�Ø�æ�ç æ�å �ë/Ø�ç�Ù�ä�ÜP)�Û�Ø�ç�Ù �rÚoã�ë�Ø.)�Ü�äVã�ë è�Ø�â
Ü�ê�Ü�ç�è�ëI�"�p�Y�rÚoã:ë�Øð)�Ü�ä�ã�ë/è�Ø�â7Ü�ê�Ü�ç�è�ëc�]Ø�ë�á�ä�æ�è/è�Ü�éfã�ë]ã-å�Ú�ç�âCè�Ø�æ�çbæ�å�ìfæ�ìfÜ�ç�è�Ú�ìZîRßXï�Ü7Ü'¶fâ�Ø�Ü�ç�âCàbØ�ë�"jÝ��J·
å�æ�Ûaè�ï�Ü^ìfæ�ìfÜ�ç�è�Ú�ì Û�Ü�Ù�Ø�æ�ç�î

º�f$# %_¾#lnm@x*w'&*s)(Ju�s:ykm@x+*vw�¾�m@x*i�y
ßXï�Ü~á�Û/æ�Ù�Û�ã:ì �/áoã�Û è�Ø�â�ä�Ü9Ø�é�Ü�ç�è�Øð oâmã:è�Ø�æ�çn 4é�ÜCè�Ü�Û�ìfØ�ç�Ü�ëpè�ï�Ü8áoã�Û è�Ø�â�ä�Ü�è�à&á%Ü~æ�å�Ü�ã�â`ïÁÛ�Ø�ç�Ù�Ú�ë/Ø�ç�Ù4Ø�è�ë
 +ï�Ü�Û/Ü�çpH:ætê�Û�Ø�ç�ÙZá�ã:è�è�Ü�Û�ç�ã�ç�é�æ�áMÜ�ç�Ø�ç�ÙZã�ç�Ù�ä�Ü�î�a@ã�â`ï�Û�Ø�ç�ÙZØ�ënâ�äVã�ë/ë�Ø� �Ü�é�ã:ë1ãZë/ï�æOú+Ü�Û�Ø�ç�Ù~áoã�Û è�Ø�â�ä�Ü
�^	-,��/.�<æ�Û�ã�ç�æ�ç�ë/ï�æOú+Ü�Û�Ø�ç�Ù�áoã�Û è�Ø�â�ä�Üá��01,��{�',��CîÀßXï�Ü~ë/ï�æOú+Ü�Û�Ø�ç�Ù �ç�æ�ç�ë�ï�æOúlÜ�Û/Ø�ç�Ù<�fáoã�Û/è�Ø�â�ä�Ü�ëfã�Û/Ü
ë�æ�ìfÜ�è�Ø�ìfÜ�ëIâmã�ä�ä�Ü�éG	')�ä�Ø±H:Ü���0�)�ä�Ø±H:Ü���î(ß(æ,Ø�é�Ü�ç�è�Ø�å|à�è�ï�Üláoã:Û/è�Ø�â�ä�Ü@è�à&á%Ü�û�úlÜ+ë è`ã�Û èRå�Û/æ�ì �/Û/Ø�ç�Ù
ë�Ü�áoã�Û�ã�è�Ø�æ�çp 
� ã�á�á%Ü�ç�é�Ø2� ù î43�î�ð>�aè�æfÙ�ÜCè
è�ï�Ü#æ�í�ë�Ü�Û/ê�Ü�éqáwî Ü�îlé�Ø�ë è�Û�Ø�í�Ú�è�Ø�æ�ç9Ù�Ø3ê�Ü�çgí�àgÜmã�â`ïZÛ�Ø�ç�Ù�îlßXï�ÜWÜ���ã�ìfá�ä�Ü�ë7æ�å
è�ï�Ü
ë�Ü�áoã�Û�ã�è�Ü�épáwî Ü�î�é�Ø�ë/è�Û/Ø�í�Úhè�Ø�æ�ç�ë�ã�Û/Ü�ë/ï�æOú7ç}Ø�çp×�Ø�Ù�Ú�Û�Ü ù Þ%ðOò#ã�ç�é ù Þ%ð�ð
å�æ�Û�è�ï�Üb��� 	�
����+ÜCê�Ü�çrè�î
ù å|è�Ü�ÛRè�ï�Ü+Û/Ø�ç�Ù
ë�Ü�áoã�Û�ã�è�Ø�æ�çwû:è�ï�Ü+æ�í�ë�Ü�Û ê�Ü�éfá�î Ü:î ë�ã�Û�Ülâ�æ�ìfáoã�Û/Ü�éWú7Ø3è�ïWÜ5�háMÜ�â�è�Ü�é<áwî Ü�î�é�Ø�ë/è�Û�Ø�í�Ú�è�Ø�æ�ç�ëIæ�å
ã�ç�Ü�ä�Ü�âCè�Û�æ�ç�áoã�Û/è�Ø�â�ä�Ü�ã�ç�é9ãWì1Ú�æ�ç�áoã�Û è�Ø�â�ä�Ü:î2L-ç�Ü-æ�åFè�úlæ<áoã�Û è�Ø�â�ä�Ü7è�à&áMÜ�ëaú7ï�Ø�â`ï�í%Ü�è/è�Ü�ÛaÛ�Ü�á�Û�æ&é�Ú�â�Ü�ë
è�ï�Ü�æ�í�ë�Ü�Û/ê�Ü�é�áwî Ü�î0é�Ø�ë/è�Û�Ø�í�Ú�è�Ø�æ�ç�Ø�ë1ë�Ü�ä�Ü�âCè�Ü�é>ã:ë<ã~Û�Ü�â�æ�ç�ë è�Û/Ú�â�è�Ü�é�áoã�Û/è�Ø�â�ä�Üpè�à&á%Ü�îÉ§-Ü�è�ã�Ø�ä�ënæ�å7è�ï�Ü
ã�ä�Ù�æ�Û�Ø�è�ï�ì ã�Û�Ü^é�Ü�ë�â�Û�Ø�í%Ü�égØ�çgã�á�áMÜ�ç�é�Ø2� ù î R�î
T�,6�,Yö ã 9<;>÷g1d;êíáZ@7:VS9´1d÷ ã Zp;�D>WYVJ[Y9�ä'X:9C7�D>Wâå�VSZnD>WÞ1�7
ßRæbâ`ï�Ü�âIH�è�ï�Ü�á%Ü�Û å�æ�Û�ìpã�ç�â�Ü�æ�å(æ�Ú�ÛXáoã�Û è�Ø�â�ä�Ü,Ø�é�Ü�çrè�Ø� oâ�ã:è�Ø�æ�çwûrú+Ü^Ú�ë/Ü#ã:è�ìfæ�ë�á�ï�Ü�Û/Ø�â-ç�Ü�Ú�è�Û/Ø�ç�æpþZæ�çrè�Ü
 aã�Û�ä�æ�Ü�ê�Ü�ç�è�ë�îp×�Ø�Ù�Ú�Û�Ü7��Þ83�ë�ï�ætú7ë^è�ï�Üfá�ã�Û/è�Ø�â�ä�ÜWØ�é�Ü�ç�è�Øð oâmã�è�Ø�æ�çqÛ�Ü�ë/Ú�ä�è�ë�å�æ�Û,è�ï�Üpã�è�ìfæ�ë�á�ï�Ü�Û�Ø�â1ç�Ü�Ú4)
è�Û�Ø�ç�æZþZæ�ç�è�Ü� aã�Û/ä�ægÜ�ê�Ü�ç�è�ë<ã�ç�é4éoã�è`ã�î���ç4è�ï�ÜÀ �Ù�Ú�Û�Ü�ë�ûRáoã�Û/è�Ø�â�ä�Ü<Ø�é�Ü�ç�è�Øð oâmã:è�Ø�æ�ç0áoã:Û�ã�ìfÜ�è�Ü�Û�ë:9 N
� ¥ � ä�æ�Ù;9 � ��0/� � ¥ � ä�æ�Ù<9 � �^	>���aã�Û�Ü� oä�ä�Ü�é�å�æ�ÛXë/Ø�ç�Ù�ä�Ü�Û�Ø�ç�ÙbÜ�ê�Ü�ç�è�ë
ú7Ø�è�ï�è�ï�Ü�êhØ�ë�Ø�í�ä�Ü�Ü�ç�Ü�Û/Ù�à9íMÜ�ä�æOú
ð�î R�R=�^ÜP&1îhÿ�Ü�Û�Ü�û>9 � �^	>�]ã�ç�é?9 � ��0/�]ã�Û�Ü,Ü�ë/è�Ø�ìpã:è�Ü�é�á�Û/æ�íoã�í�Ø�ä�Ø3è�Ø�Ü�ë�å�æ�Ûaã:ç�Ü�ä�Ü�â�è�Û�æ�ç�ã:ë�ë�Ú�ìpá�è�Ø�æ�ç�ã�ç�é
ã�ì1Ú�æ�çuã�ë/ë�Ú�ìfá�è�Ø�æ�çwû]Û�Ü�ë�á%Ü�âCè�Ø�ê�Ü�ä3à�ît��å�9 @�òA�A9 K�òJ��û+è�ï�ÜZÛ/Ø�ç�Ù0Ø�ëbØ�é�Ü�ç�è�Øð oÜ�é�ã�ëfë�ï�æOúlÜ�Û�Ø�ç�Ù
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�ç�æ�ç�ë�ï�æOúlÜ�Û�Ø�ç�Ù<��è�àhá%Ü�î_��Ù�ç�æ�Û/Ø�ç�Ùgè�ï�ÜpÛ�Ü�äVã:è�Ø�ê�Üfç�æ�Û/ì}ã:ä�Ø±��ã:è�Ø�æ�çqé�Ø3ü�Ü�Û�Ü�ç�â�Ü�í%Ü�è�úlÜ�Ü�çA	')�ä�Ø�H�Üfã�ç�éD0])
ä�Ø±H:Ü7Ü�ê�Ü�ç�è�ë�ûhè�ï�Ü
áoã�Û�ã�ìpÜCè�Ü�Û]é�Ø�ë/è�Û�Ø�í�Ú�è�Ø�æ�ç�ë@ã�Ù�Û�Ü�Ü7úlÜ�ä�äQí%Ü�è�úlÜ�Ü�ç�éoã:è�ãWã�ç�é}þZæ�ç�è�ÜE aã�Û/ä�æ�î�×QÛ/æ�ì¿è�ï�Ü
þZæ�ç�è�ÜF aã�Û/ä�æ�ë�ã�ìfá�ä�Ü:ûwìpØ�ë�Ø�é�Ü�ç�è�Øð oâmã�è�Ø�æ�ç8á�Û/æ�íoã�í�Ø�ä�Ø3è�Ø�Ü�ë
ã�Û�Ü<Ü�ë/è�Ø�ì}ã�è�Ü�éZè�æ�í%Übòn�HGJIÃòn�3ð>·¹å�æ�Û� C 
K aeÜCê�Ü�ç�è�ë<æ�åMLON#ã�ç�é»òn� Á�IÃòn��ð�·�å�æ�Û7 C K aeÜ�ê�Ü�ç�è�ë<æ�å�L�Phî ù ä�ë�æ�ûRè�ï�Ü}áoã�Û è�Ø�â�ä�ÜbØ�é�Ü�ç�è�Øð oâmã�è�Ø�æ�ç
á�Û�æ�Ù�Û�ã�ì¿ú+ã�ëlâ`ï�Ü�âIH:Ü�é9Ú�ë�Ø�ç�Ù1ãfð�H�è�æ�çpú+ã:è�Ü�ÛC +ï�Ü�Û�Ü�çpH�æOê�é�Ü�è�Ü�â�è�æ�Û]ú7Ø3è�ï�	-ã�ç�éQ08í%Ümã�ìfë�å�Û�æ�ì¾è�ï�Ü
ðtñ��^ÜP&á�Û�æ�è�æ�çgë/à&ç�â`ï�Û/æ�è�Û/æ�ç~ã:èMRva<RS� Á�$O
 î

0

25

50

75

100

-8 -6 -4 -2 0 2 4 6 8

DATA µ-like e-likeT

0

25

50

75

100

-8 -6 -4 -2 0 2 4 6 8

PID Parameter

MC
µ-like e-likeT

CC 
U

νV eW
CC 
U

νV µX

NC

nu
m

be
r 

of
 e

ve
nt

s 
/ 2

5.
5 

kt
on

 y
r

Y[Z]\�^`_/a;��Þ83>bdcfe�_"g/Z]hjia<Z]k>amlng/ZophjeqgrZs�l�tpe�_requQa�graj_dk>Zv"gr_"Z]w>^xgrZ]s�l>v1yzs�_dkpeqg{eJe�l>k|eqgruFs�v/t`}>aj_"Z]h;l>aj^`g/_/Zl>s
~�s�l�gra� �e�_"i]s>���8Z]l>\�ia�_"Z]l>\�a���amlng/v=��Zgr}Dg/}>a��8Z]v"Z]w>ia�ajl`aj_/\q�Dw�aji]s-�����4�����Eam��eq_/a�opii]ajk�Z]l�g/}>a
op\�^>_"ajvj�;cds�v/Z2grZ��aQ��l>am\�eqgrZ2��a��Ct>e�_re�uFamg/aj_"vChjs�_"_/ajv"t�s�l>k�g/sQ�m��i]Z��a��z0��+iZ]��a���am��ajl�grvm�

~�s�_/ams���aj_m�dhms�v/uFZ]h|_re���v�grs�t>t`Z]l>\�u|^>s�l�kpeqgre�e�l>k�gr}`ajZ]_�k>ajhje-��ajiajhmg/_/s�l`v�e�_/a=^>v"ajk�yzs�_�Zl���ajv �
grZ]\�eqgrZl>\:g/}>a�tpe�_�grZhji]aJZ]k>aml�grZo>h�eqg/Z]s�l�t�aj_�yzs�_/uQe�l>hma��<Y[Z\�^>_"a���Þ`G|v"}>s-��v�gr}>aEt>e�_"g/Z]hjia�Zk>ajl�grZ2oph�eOgrZ]s�l
tpe�_requQa�graj_"v�yzs�_�g/}>a=v"g/s�t>t>Zl>\?u7^>s�l>v�eql>k�gr}>amZ]_�k>amh�e���ami]ajh�gr_"s�l>vEZ]l�aje�h{}�k>Z�8Z]k`ajk¡a��xt�s�v/^>_"a�t�a5�
_/Z]s8k1�J¢C}>ajv"a=k>Z]v�gr_/Zw>^`g/Z]s�l>vJe�_"a|v"gre�w>ia7e�l>k¡eqi]v/s�e�\�_"aja|��ajiif��Zg/}¡~�s�l�g/a� �e�_/is>��Yp_"s�uSgr}>a7k>eqg{e`�
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eqgruFs�v/t`}>aj_"Z]h�l>aj^xgr_/Zl>sFam��aml�grvj��gr}>a�t�am_"yzs�_"u�eql>hja�s�y¿u|^>s�l>vMZ]v�w�amg/g/aj_Js���Zl>\�grsF_/aji]eqgrZ2��ami��}>Z\�}>am_
ajl>am_/\��?s�yfgr}>a�hjs�v/uFZ]h�_re��?v"g/s�t>t>Zl>\Fu7^>s�l>vm��À�l�g/}>a�s�gr}>am_J}>e�l>k1�pgr}`a:t�aj_�yzs�_/uQe�l>hma�sqy¿ajiajh�gr_/s�l>v
Z]v�e=i]Z2g/griaJ��s�_/v"a:k`^>aEgrsF_/aji]eqgrZ2��ami�Qi]s-�Áaml>aj_"\��?s�ydgr}>a�k>amh�e��?ajiajh�gr_/s�l>v:�$Â¨G�¥F~�a������

Y[Z]\�^`_/aQ��Ã`Gxb�cfe�_"g/Z]hjia�Zk>ajl�grZ2oph�eOgrZ]s�l�tpe�_/e�uFamgram_:k`Z]v"g/_/Zw>^`grZs�l>v�yzs�_|hms�v/uFZ]hQ_re���v"g/s�t>t>Zl>\�u7^>s�l>v
��v/}>e�k>ajk�}>Z]v�grs�\�_/e�uFv{�¿e�l>kFgr}>amZ]_;k>ajhje��Qami]amhmgr_"s�l>v���w>i]e�l>�=}>Zv"g/s�\�_requQvr���d¢C}>a�w�s�g/g/s�uÄop\�^`_/aMv/}>s-��v
~�s�l�gra: �e�_"i]s�v/Zu7^>iÅeOgrZ]s�l1�

Æ+l¤g/}>ajv"a�Zl���ajv�grZ\�eqgrZs�l>vm�¿�¾a�^>v"a�s�l>i2��v"Z]l>\�ia�_/Zl>\�a���ajl�g/vj�¤ÇMs���am��aj_m��gr}`a�uQZv/Z]k`ajl�grZ2oph�eqg/Z]s�l
t>_/s�w>e�w>Z]iZg+�=k`ZÈ�aj_/v�w�a�g+�¾amajl�v/Zl>\�i]aM_/Zl>\7eql>k�u7^>i2grZÉ_/Zl>\7a���ajl�g/vCk>^>a�g/s7s-��aj_"iÅe�t`t>Z]l>\|_/Z]l`\�vj�²�Mv/Zl>\
e�Ê�Ë � ³�ÌÍ´ ~�s�lng/a� �e�_/is7vrequQt>iaJg/}>aEu7^>i2grZ2��_/Zl>\�uQZv/Z]k`ajl�grZ2oph�eqg/Z]s�lQZ]v�ajv"g/Z]uQeqgramk�grs7w�a�®�ÎÏe�v�Zv
v/}>s-��l�Zl�Y[Z]\�^`_/aEÐ�Ã8�`�

Ñ�ÒzÓ Ô ÕSÖ�×'Ø`Ù>×1ÚÜÛ?Ý+Ù8Ù>×'Ø
¢C}>a���aj_�gra��£t�s�v"ZgrZs�l¤s�yJu7^>i2grZ2��_/Zl>\�am��ajl�grv�e�_/a?k>a�gram_/uFZ]l>amk£w��¤g/}>a���aj_�gra5�Þo`g/gram_�a��xt>iÅeqZ]l>amk£Zl
v/ajh�grZs�l£�`�����}>Zh{}Þ^`v/ajvFuQe�Z]l>i2�¡grZ]uFZ]l`\�Z]l`yzs�_/uQeqgrZs�l»g/s�_"ajhms�l>v"g/_/^>h�gQg/}>a���am_"g/a��£t�s�v/Z2grZ]s�l1�¤À�l
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gr}>a�s�gr}`aj_�}pe�l>kã�Ég/}>a���aj_�gra5��t�s�v"ZgrZs�l?s�yfv/Z]l`\�i]a5�+_/Zl>\=am��ajl�grvm����}>Zh{}�ZvJeqi]v/s�_"ajhjs�l>v"g/_/^>h�grajk�w���g/}>a
��aj_�gra5��o>g"graj_m�`Zv�ZuQt>_"s-��ajk�wn�Fgr}`aE~��Q��aj_"g/a���o>g/g/aj_j�²¢C}`Z]v���aj_�gra���o>g/g/aj_�^>v/amv¾gr}>aE ¾}>aj_"ajl>�qs���_/Z]l`\
tpeqg/g/aj_"l=Z]l`yzs�_"u�eOgrZ]s�l:Zl=e�k>k>Z2grZs�l:g/s�gr}>a�grZ]uFZ]l`\JZl`yzs�_/uQeqg/Z]s�l:e�l>k=ZuQt>_"s-��ajvfgr}>a¾��aj_�gra��=_/ajv"s�i]^xgrZ]s�l
Z]l�gr}>a�is�l>\�Z2gr^>k>Zlpe�i�k>Z]_"ajh�grZ]s�l1�¿¢C}>a�_/Zl>\=k>Z]_"ajh�grZ]s�l�Zv�e�i]v"s=_/amhjs�l>v�gr_"^>hmg/ajk�e�\�e�Z]l�Zl?g/}>aEo>g/g/Z]l>\`�

~��Q��aj_�gra5��o>g/g/aj_�^`v/ajv�g/}>a�a5�`t�ajh�gramk�t1�§a��<k>Zv"g/_/Z]w`^`grZs�lQiZ]�qaJgr}`aEtpe�_"g/Z]hmi]aMZ]k>amlng/ZophjeqgrZs�l1�[ÇJs-���
am��am_j��g/}>a� ¾}>am_/ajl`��s-�=s�t�ajl>Zl>\�eql>\�i]aq�q��}>Zh{}=Z]v'gr_"a�eqg/ajk�e�v[eJ�qe�_/Z]e�w>i]a;tpe�_/e�uFamgram_[eql>k=s�t`g/Z]uFZ]äjamk:Zl
gr}>a�t>e�_"g/Z]hjiaJZk>ajl�g/ZophjeqgrZs�l���e�t>t�ajl>k`Z2��å|�4�����xZ]v�ox�`amk�Z]l?~��Q��aj_�gra5��o>g"graj_m�²Æ+l�h�eqi]hj^`iÅeqg/Z]l>\�gr}>a�a��n�
t�amhmg{eOgrZ]s�l1��e�tpe�_�grZhji]a;g+�8t�a���}>Zh{}=Z]v¿k`amgram_/uFZ]l>amk=w��|gr}`aCtpe�_"g/Z]hmi]a¾Zk>ajl�g/ZophjeqgrZs�l=e�l>k�eql=ajv"g/Z]uQeqgramk
uQs�uFajl�g/^>uæe�_"a�^>v/amk1�Q¢C}`aFo>g"gram_�v"ajiajhmg/v�e?��aj_"g/a���t�s�v/Z2grZs�l���}>aj_"aQa5�xt�amhmgramkDt1�§a���k>Zv"gr_"Z]w>^xgrZ]s�l
uQs�v�g�_/amt>_/s8k>^>hmajv�gr}>a�s�w>v"aj_���ajk�k>Z]v�gr_"Z]w>^`g/Z]s�lã�

çÍèêé'è�ë ì�ínî�ï�ðÉîOñ�òpódô�í�ðÉïJõÄö	÷�ínî-ø-í�ù£úCûzøjø-ínî
Y[Z]\�^`_/aF��Ãx�?v/}>s-��v|g/}>aQ��aj_�gra���_/amv/s�i^`grZs�l»e�i]s�l`\?g/}>a�t>e�_"g/Z]hjia�k>Z]_"ajhmg/Z]s�lü�Aý=t�s�vrþ+þ5��yzs�_|~��¡o`g/gram_
�$~��n�$o>g5��hjs�uQtpeq_/ajkÿ��Zg/} g/}peqg?yzs�_�gr}>a�Z]l`ZgrZ]e�iJ��aj_�gra�� o>g"graj_���¢��� ;�$o>g5�5�� ¾i]aje�_/i2����g/}>a¡��aj_�gra5�
_/ajv"s�i]^xgrZ]s�l�Z]vCZ]uFt>_"s���ajk�w���~���o>g/g/aj_j�
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Y[Z]\�^`_/a���Ã��`b�¢C}`a|��am_"gra	��_"ajv"s�i]^`g/Z]s�l�e�i]s�l>\Fg/}>a7tpeq_"grZhjia�k`Z]_/amhmg/Z]s�l�yzs�_�~�����aj_�gra	��o>g"gram_=�$~��n��o>g{�
e�l>k�Zl>Zg/ZÅe�i���aj_�gra	��o>g"graj_7��¢��� ;�$o>g5�5���8Z]l>\�ia�_/Z]l`\�am��ajl�grvEZl�eqg/uQs�v/t>}>am_/Zh:l>am^`gr_"Z]l>s�~�s�l�gra7 �e�_/is
vre�uFt>i]a�eq_/aE^>v"ajk1�;¢C}>aE��am_"gra	��_/ajv"s�i]^xgrZ]s�l>v�e�_/aEv"Z]\�l`Zophje�l�gri��Z]uFt>_/s-��ajk?w���~���o`g/gram_j�

¢C}`a�Z]uFt>_/s-��ajk���aj_"g/a
��_/ajv"s�i]^xgrZ]s�l�e�l`k�e�l>\�^`iÅe�_;_/amv/s�i^`grZs�l�e�_"a�v"}>s-��l�Z]l�YfZ]\�^>_"a��-Ã â e�l`k���Ãx°`�
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_/ajv"t�amhmg/Z��ami���¿¢C}>ajv"a�_/amv/s�i^`grZs�l>vfe�_/a�ajv�grZ]uQeqg/ajk:yz_"s�u¼eqgruFs�v"t>}>aj_"Z]h;l>aj^xgr_/Zl>sE~�s�l�gra� �e�_"i]sMvre�uFt>ia
��Zgr}�g/}>a��8Z]v"Z]w>ia�ajl`aj_/\q��w�aji]s-�¼���4����Eam�7�x¢C}>a���am_"g/a
�?_"ajv/s�i]^`g/Z]s�l�ZvC��3=hmu�yzs�_¾�m�+i]Z��aEeql>k�®�G|hju
yzs�_¾0���i]Z��aMam��aml�grvj�;¢C}>a�e�l`\�^>iÅeq_¾_/amv/s�i^`grZs�l�Zv¾amv"grZu�eOgrajkQgrs=w�aE�`¦½®���yzs�_C�m��i]Z��aJe�l>k���¦4Ð��¾yzs�_�0��+iZ]��a
am��aml�grvj�

0
�

100

200
�
300
�
400
�

0
�

50
�

100 150 200

(a) e-like

σ�  = 34cm

∆pos(cm)

0
�

200
�
400
�
600
�
800
�

0
�

50
�

100 150 200
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Y[Z\�^>_/a���Ã â b�¢C}>a���aj_"g/a
�ÿ_"ajv"s�i]^x�
grZs�l eqy gram_D~��¨��am_"gra	�)o`g/gram_�yzs�_
�Ae����m��i]Z��a�v/Zl>\�i]a�_"Z]l>\�am��ajl�grv=eql>k
��wp�=0��+i]Z��a?v/Zl>\�ia�_/Z]l`\»a���ajl�g/v�ajv �
grZu�eOgrajk yz_"s�u eOgruFs�v/t>}`aj_/Zh�l>aj^8�
gr_"Z]l>s�~�s�l�graQ �e�_/is�vrequQt>ia�����Z]v��
g{eql>hjamv�w�a�g+�¾amajl g/_/^>a���aj_�gra
�¯t�sq�
v/Z2grZs�l>vMe�l>k�_"ajhms�l>v"g/_/^>h�gramk���aj_�gra	�
t�s�v/Z2grZ]s�l>v��Aý=t�s�v{�²e�_"aCopi]iajk=Z]l=g/}>a
op\�^`_/ajvm� Ç�eqg/h{}>ajk¼_/am\�Z]s�l>v�v/}>s-���°�Î s�yxg/}>a<grs�gre�i�am��ajl�grvm�¿¢C}>a<��aj_ �
gra	��_"ajv/s�i]^`g/Z]s�l�Zv���3=hju yzs�_��m�+iZ]��a
e�l>k�®�G7hju�yzs�_C0��+iZ]�qa�am��ajl�grvm�

Ñ�Ò�� Ô � �Ï×"!¾Ù$#%� &¯×(')� !+*nÙ>Ø,#+'ãÙ>Ý-�.!
¢C}>a�uFs�uFajl�gr^`uÁZ]vÍamv"g/Z]uQeqgramk�yz_"s�u g/}>a<grs�gre�i�ln^>u7w�aj_'s�yxt1�§a��§vfk>a�gramhmgramk:��Z2gr}>Zl:e â ¥��d}peqiy8s�t�ajl>Zl>\
e�l>\�iaMg/s��¾e�_"k>v�g/}>a�_"ajhjs�l>v"g/_/^>h�grajk?_"Z]l>\�k>Z]_"ajh�grZ]s�l1�²Yps�_;v/Z]l`\�i]a�_/Zl>\|a���amlng/vj�>s�w>v/am_"��amk?t1�4aq�4v¾Z]l�aje�h{}
c�~�¢0/
1��32�_/a�yzaj_"v:grs�e�c;~�¢Ïln^>u7w�aj_{��e�_/aQ^>v/amk1�¡À�l»g/}>a�s�g/}>aj_�}pe�l`k1�[yzs�_:u7^>ig/Z²_/Zl>\�a���ajl�g/vj�
s�w>v/am_"��ajk¯t1�§a��§vQ\�Z��amlüw��£a�e�h{}Þ_/Zl>\4/
165 7ü�98ÿ_/a�yzaj_"vQgrs»e»_"Z]l>\¡ln^>u7w�aj_r�Feq_/a�^>v/amküyzs�_�a�e�h{}ü_/Z]l`\
uQs�uFajl�g/^>u���¢C}>a�v"ajtpe�_/eqgramk¡t1�4aq�4v:/
165 7�e�_"a=h�e�ihj^>i]eqgramk�yz_/s�u;/<1<w��>="_/Zl>\�v/amtpe�_reOgrZ]s�l@?�k>ajv"hj_"Z]w�ajk
Z]l�e�t`t�aml>k>ZA��å|�CB>�½®x�²¢C}>aEln^>u7w�aj_Csqyfs�w>v/am_"��amk�tã�4aq�4vCZv�hjs�_"_/amhmgramk�yzs�_¾iZ]\�}�gCeOg/gramln^peqgrZs�l�Zl���eqg/aj_m�
c�~�¢¨e�l>\�^`iÅe�_Ceqhjhjamt`g{eql>hjaq��eql>k�c;~�¢Áhjs-��am_re�\�aq�

D�EGFHEI7HJLK
MN8PORQ-ST8IQVU W
W:XZY

U [\^]`_ aNb�c ´ed
/
165 7�U�a	�`td�	f 165 7g �hU �

i �^j+k Xml1n5 7 � U�hjs�vIj k Xml1n5 7 �9�O�{���
��}>aj_"a

W c;~�¢¤\�e�Zl�t>e�_re�uFamg/aj_1yzs�_Íg/}>a�a���amlng[vre�uFt>ia¿��}>Z]h{}:Z]v'k>ajk`^>hjamk|yz_/s�uÁhjs�v"uQZh
_re��?u7^>s�l�v/e�uFt>i]aQ��v"aja�v/amhmgrZs�l��`�½�x�po��5�;YÉs�_MuFs�uFajl�gr^`u _/amhjs�l`v"gr_"^>hmg/Z]s�l�s�y
kpeqgre�e�l>k£~�s�lng/arq�e�_/is>� W%sutwv6t ��k>amk>^>hjamk£yz_"s�u gr}>_"s�^>\�}¤\�s�Z]l>\�u7^>s�l`v7s�y
kpeqgre��Ee�l>k W XZY ��k>amk>^>hjamk�yz_/s�uÜgr}>_"s�^>\�}�\�s�Zl>\?u7^>s�l`v�sqy�~�s�l�g/axq�e�_"i]sn�
e�_/a�^>v"ajk1�É_"ajv/t�ajh�grZ2��aji2���

y 165 7 s�t�ajl>Zl>\Fe�l>\�iaEs�yfg/}>a:2��$gr}�c;~�¢Ágrs-�¾e�_/k`vMg/}>a:8���g/}?_/Z]l`\=k>Z]_"ajhmg/Z]s�lã�
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(a) e-like

σ�  = 3.2o
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(b) mu-like

σ�  = 1.9o

∆dir (degree)
{

Y[Z\�^>_/aL��Ãx°`b ¢C}>a±e�l>\�^>i]e�_ü_"ajv �
s�i^`grZs�l eqy g/aj_ ~�� ��aj_�gra	� o>g��
gram_ yzs�_æ�Ae�� �m�+i]Z��a v/Z]l`\�i]a _/Z]l`\
am��ajl�grv�eql>k	��wp�}|���i]Z]�qa:v"Z]l>\�i]a�_/Z]l`\
am��ajl�grv ajv�grZ]uQeqg/ajk yz_/s�u eqgruFsq�
v/t`}>aj_"Z]h l`aj^`g/_/Z]l`s ~�s�l�gra~q�e�_/is
vrequQt>ia��fÀ�t�aml>Z]l`\Jeql>\�i]amvÍw�a�g+�¾amajl
gr_"^>a�iajt`g/s�l7k>Z_/ajh�grZs�l>vfe�l>k=_/amhjs�l8�
v"g/_/^>h�gramk!k>Z_/ajh�grZs�l>v��Aý=k>Z_{�±e�_"a
opii]ajk Zl gr}>a¯op\�^`_/ajvm� ÇJeqgrh{}`ajk
_/am\�Z]s�l>v¡v/}>s-� ��°�Î sqy�gr}`a£g/s�g{e�i
am��ajl�grvm� ¢C}`a¡e�l>\�^>i]e�_F_/ajv"s�i]^xgrZ]s�l
Z]v��`¦½® � yzs�_��m�+i]Z��aFe�l>kÞ��¦4Ð � yzs�_�|��
i]Z��aEa���ajl�g/vj�

/<1n5 7 yz_re�h�grZs�lpe�i�t1�4aq�4vMs�ydgr}>a%2z��g/}�c;~�¢ k>^>aEgrs=gr}`aH8É��g/}�_"Z]l>\=hje�i]hm^>iÅeOgrajk?w���g/}>a
_/Zl>\�v/ajt>e�_reqg/Z]s�l»��e�t>t�ajl>k>Z`��å:��B>�½®��5��Yps�_¾v/Z]l`\�i]aE_"Z]l>\=a���ajl�g/vj�I/<165 7�J�/<1+�

f 165 7 gr_/e-��aji'i]aml>\�g/}�sqy[amuQZ2g/gramk�q¾}>aj_"ajl>�qs���t>}`s�grs�l`v�yzs�_�gr}>a:2��$gr}�c;~�¢E�
g eqg/g/ajln^peqg/Z]s�l	iajl>\�g/}Dyzs�_7gr}`a�am��aml�g�v/e�uQt`i]a���v"aja?v/amhmg/Z]s�l£�`�4�`��o����¤Yps�_|uQsq�

uQaml�gr^>uS_"ajhjs�l>v"g/_/^>h�grZ]s�l�s�y[kpeqg{e�e�l`k�~�s�l�g/a�q�e�_"i]s>�,g sutwv6t �zk>ajk>^`hjajk�yz_/s�ugr}>_"s�^>\�}¡\�s�Z]l>\�u7^`s�l>vEs�y;kpeqgre���e�l>k�g XZY ��k>amk>^>hjamk»yz_"s�u g/}>_/s�^`\�}¡\�s�Z]l`\
u7^>s�l`vMsqy²~�s�lng/a�q�e�_/isn��e�_/aE^`v/ajkã��_"ajv"t�amhmgrZ2��ami���

i �^j k Xml1n5 7 � amÈ�ajh�grZ��a�hm_/s�v"v¾v/amhmg/Z]s�l�sqyÍe|c;~�¢ e�v�e�yz^`l>hmg/Z]s�lQs�yãg/}>a�Zl>hjZk>ajl�g¾e�l>\�ia�j�165 7
�AY[Z\�^>_"a:��ÃxÐ��5�

¢C}>a�_reqg/Z]s7s�yf\�e�Zl�tpe�_/e�uFamgram_/vChms�_/_"ajhmg/vCyzs�_¾gr}`a:c;~�¢ \�e�Zl�k>ZÈ�aj_"ajl>hma�w�a�g+�¾amajl�k>eqg{e�e�l>k�~�s�lng/aq�e�_/is>�¨¢C}>Z]vQgraj_"u e�iv/sDhms�_/_"ajh�grv�yzs�_�g/}>a�grZuQa?�qe�_/Z]eqgrZs�lüsqy�g/}>a�c;~�¢ \�e�Z]lüs�w>v/am_"��ajk Z]lüg/}>a
�x^>t�aj_ Ã���equQZs��Oe�l>k>a�k>a�grajh�grs�_��AY[Z\�^>_"a â ÃÉ��Bn����Æ+l»gr}>aQv/^>uFu�eOgrZ]s�l1�dg/}>aj_"a�e�_"aQhms�_/_"ajh�grZ]s�l�gram_/uFv
yzs�_�eqg/g/ajln^peqg/Z]s�l�i]aml>\�gr}ã�fc;~�¢Ïeql>\�^>i]e�_�e�hjhmajt`gre�l>hma��¿eql>kDc;~�¢ hms���aj_/e�\�a���¢fs�_/ae�"amhmg�gr}>aFamÈ�ajh�g
s�y¾t�s�v"v/Z]w`i]a7k>amh�e��¡ajiajh�gr_/s�l>vEyzs�i]is���Zl>\Qg/}>a�t>_/Zu�eq_"��am��aml�grvj�'��aQs�l`i��^>v/aFs�w>v"aj_"��ajk»t1�4aq�4vE��}>s�v/a
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þ�õD� �L§©¤Xîz¥-ïPý
þ°ø� øÃíð¬ò�UV�%ö�¤Xó+¨�§©¤Xîz¥-ïPý
þ°ì�� î�íyñ�¨PìPõNûY¨PöX¨�ì�ð©§©í-î ý

��ûÇð©ò�¨Pï¯¨|ì�§©¤kð¬¨P§¯¤.õ`�a��¨�ï©¨�öX¨�ì�ð_���%§¯¤Xî�¥!¨�ô-¨�î2ð¬ïVìNõ+¦�ï¯¨Pñüø2ûb�dc��%§¬õNû&ù°§©í-÷e&('yñ�¨PìPõNû-ýæ�Ë§¯¤�ð¬¨�§©¤�í-î þ�ìf�§©¨8g¯¨�ì�ð©ï�ð©ò�¨�ìPí-î2ð õ÷®¤�î³õð¬¤�í-î�í+ù!&ih]& ' õ+îzñ Û h]& ' ¨�ô-¨�î2ð¬ïPý£e¤X¥-¦�§¯¨
NÄë�Nï©ò�í��=ïLð©ò�¨�§©¨�ìPí-îzï¯ð¬§¯¦�ì�ð©¨Pñæ÷®õ+ï©ïLñz¤Xï¯ð©§©¤�ø�¦zð¬¤�í-î)ù°í+§²ð¬òz¨�ï©¨�öX¨Pì�ð¬¨�ñ ñ³õð õQõî�ñ õð©÷®í��
ï©ú�ò�¨�§©¤�ì�î�¨�¦zð¬§¯¤Xî�íj�|í-î2ð¬¨8��õ§©öXízýlk�¨P§¯¨L§©¨�ìPí-î�ï]ð¬§¯¦�ì�ð©¨Pñá÷�õï©ï;m ¤Xï�ñ�¨V*³îz¨Pñáõ+ï0m Í ã n çoqpro �Ps ço�pro�=ò�¨P§¯¨ n o�pro Íut çvxw]y!z�{	 v z õî�ñds oqpro Í z t çv|w]yY{	 v z ý {	 v ¤Xï�ð¬òz¨�÷®í-÷V¨Pî2ð©¦�÷ ô+¨Pì�ð©í-§=í+ù~}���ð©òY§©¤Xîz¥�ýT��¨�ìPí-î��ï¯ð¬§¯¦�ì�ð©¨Pñ�÷®õ+ï©ï~ñ�¤�ï¯ð¬§¯¤Xø�¦«ð¬¤Xí+î�ï~õ+§©¨-*�ð©ð©¨Pñ�ø2û®õ²ì�í-÷Lø�¤�î�¨Pñ�ù°¦zî�ì�ð©¤Xí-î®í+ù!��þ��]�FÍ3s�G/ä�sR�0����ä�s����¨=Q«ú!� ��þ����s�Ø�� ç � ��s²� ç�� ì�í-§©§¯¨Pï©ú�í-î�ñz¤Xî�¥|ð¬íõ|ö�¤Xî�¨Põ+§�ø³õ+ì ó	¥-§¯í-¦�î�ñ õî�ñP��õ+¦�ï¯ï©¤Xõ+î)ñz¤Xï¯ð©§©¤�ø�¦zð¬¤�í-îáí+ùð¬ò�¨�& ' ÷�õï©ïPý��[òz¨�*�ð¯ð¬¨�ñ÷®õ+ï©ï[ú�¨Nõó�ï�õ+¥-§¯¨P¨��=¤�ð©òY¨Nõ+ì ò|í+ð¬òz¨P§O�=¤�ð©ò�¤Xî��D� öX¨�ô+¨Pöÿý
�¶µ�·³µx� � " � ¾+Â���¹�Åeº��r��¹�» Æ��/¹�Å�� � ¾-À��
CRö�¨Pì�ð¬§©í+î�ï6ù°§©í-÷ ð¬ò�¨8ñz¨PìNõNûQíùËï]ð¬í-ú�úz¤Xî�¥�ì�í-ï©÷V¤XìL§©õNûQ÷L¦�í-îzï�ìPí-¦�ö�ñQøÃ¨Lð©ò�¨8§©¨�ö.õð©¤�ô+¨Pö�ûöXí���¨Pîz¨P§©¥ûþ��0���R�¨V���~ìPõ+öX¤�ø�§¬õð©¤Xí-î8ï¯í-¦�§¯ìP¨Pï)�=ò�¤Xì ò�õ+§©¨�õ+ö�÷®í-ï]ðR¦�î�¤kù°í-§©÷Vö�û²ñ�¤Xï]ð¬§¯¤Xø�¦zð©¨PñV¤Xîyð¬ò�¨�ñ�¨�ð©¨Pì�ð¬í-§�ý��[ò�¨úÃí-ï¯¤�ð©§©í-îYï©ú�¨Pì�ð¬§¯¦�÷�ù°§©í+÷�ð¬ò�¨�ñ�¨�ìNõNûYí+ù Û \ ¤Xï[ú�§¯¨Pì�¤Xï©¨�ö�û�ìPõ+öXì�¦�ö.õ�ð¬¨PñYø2û�ú�¦z§©¨R�A�¡ Að¬ò�¨�í-§¯û|õ+ï

Ó�¢
Ó n à Í £ ç¤G��¥& ç å ç¦ n çà þ§��� Ø

n àå ¦ �=¨ n àO© å ¦�
�=ò�¨P§¯¨ n à � å ¦ � õ+î�ñ £ ¤ õ+§©¨�úÃí-ï¯¤�ð©§©í-îC¨�î�¨P§¯¥+û��¶÷L¦�í-îQ§¯¨Pï¯ð�÷®õ+ï¯ïX� õ+îzñá£3¨�§©÷V¤eì�í-¦�ú�ö�¤Xî�¥®ìPí-îzï¯ð õî	ðPý%%î�ìNõ+ï¯¨6í+ù Û!ª �zòzí���¨�ô+¨P§V�³÷®í-ï]ðËíù Û~ª õ§©¨�ø�í-¦�îzñ�¤Xî�õ y�«=¬ í-§¯ø�¤�ðËõ+î�ñ�ð©ò�¨�¨�öX¨�ì�ð¬§¯í-î�ï¯úÃ¨�ì�ð¬§¯¦�÷ ù°§©í-÷ð¬ò�¨²ñ�¨PìPõÄûí+ù�ð©ò�¨�ø�í-¦�îzñ Û~ª õ§©¨Tñ�¤Xï]ð¬í-§]ð¬¨Pñ¡�N�^ � ý-�[ò�¨²ìNõ+ö�ìP¦�öXõð¬¨�ñ!ï©ú�¨Pì�ð¬§©õ®ù°í-§=ð¬ò�¨ Û \)ñ�¨�ìNõNû!õ+î�ñøÃí-¦zî�ñ Û!ª ñz¨PìNõNû&õ+§¯¨yï©ò�í��=îÇ¤�î&£:¤X¥-¦z§©¨ZNÄë > ý�® ò�¤Xö�¨Lð¬ò�¨y¨�öX¨Pì�ð¬§¯í-îáï©ú�¨Pì�ð©§©¦�÷�ò�õ+ï�ò�¤X¥-òz¨P§�¨Pîz¨P§©¥ûð õ+¤�öÃð¬ò�õ+î|ð©ò�¨�úÃí+ï©¤�ð©§©í-îYï¯úÃ¨�ì�ð¬§¯¦�÷���ð¬ò�¨�ñ�¤°¯¶¨�§©¨PîzìP¨�í+ùe÷®¨Põ+îY¨Pî�¨�§©¥+ûY¤�ï[öX¨Pï¯ï[ð¬ò³õ+î�G���ý
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þ°ì�� ð¬ò�¨�ô+¨P§¯ð©¨=Q|¤�ïE�=¤�ð¬òz¤Xî
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%%îæ£:¤X¥-¦z§©¨
NNë�^�ë¶þ°ø�=��ð©ò�¨�÷Ví-÷®¨�î2ð õ!í+ù=ð©ò�¨�¨Pö�¨Pì�ð¬§©í+î�ï8í+ù[ð¬òz¨�ñ³õð õ!õ+§©¨�÷�¦�ö�ð©¤Xú�ö�¤X¨Pñ&ø2û¡�zý^DN > õ+î�ñìPí-÷Vú³õ+§¯¨Pñ
�=¤�ð©òYð©ò�¨R�í-î2ð¬¨���õ+§¯öXí�ý
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  32.52    /    23

P1   4.347  0.8333
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  42.63    /    25
P1   34.21   2.268
P2 -0.3043E-01  0.1149E-01
P3   222.3   10.74
P4   140.7  0.7170
P5   17.48  0.7405
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2«]´.¸JI�É�!nª1W¶Æ&�E��ÂHÃ+µ0!\!�À�!�¸2«KWYªj«&!�´1³Ù«]µ0!�Ç�ª�«¶ª�ª1W"!bk�!nAvW"!n±"W"!nÁ*!n¸2«&!�ÇCÊ2ÉÈ«]µ$!^¸$!nV"«YW"�U¸"´�¿�âKÂ
�q�)�U�¡  ¢¤£¦¥�£¨§�©�ªE«¡¬	«¡ª$§�£¡®R¯
� W<´.² «Yµ0!nÁ*!�W*!nÁYV"A«]Á�ï(í�¬�´.¸�¬�UV�Ç0!�«Yµ�ªj«�¸�´Z!�ÀQ�UÇ0!�¸�¬(!�´1³Î«]µ0!¢±�W<´1«]´.¸iÇ0!�¬-ª-É°�U¸k«]µ$!¦²`´�Ç$!È¹£º
»!¼0½v¾2�UÁ�´.Ê�Á"!�W<À/!nÇ8Â�Ã+µ0!nW*!�³_´.W*!1ïJí�¬-ª1A¬nV�Uªj«&!�«]µ0!CA´�kV!�WÈ �A²M��«�´.¸Ä«]µ0!� �A³¨!�«&�A²M!�´1³^±�W<´1«]´.¸@Â Ã+µ0!K:V�ª1¸2«&�A«"� !�Á(´1³)«]µ0�AÁ(¬-ªjU¬nV"Íªj«"�U´.¸�ªjW"!¡«Yµ0!mÇ0!�«"!n¬�«&�U´1¸�!²±`¬(� !�¸�¬�ÉC´1³¤6�67�ÈïvèÈ¬-ªj¸�Ç0�UÇ�ªj«&!e!�À�!n¸2«YÁÎ´.V�«&´1³
©2Ë�Â�à�
2«]´1¸UI�É/!-ª1W\Ç�ªj«¶ª�ïIª1¸�Ç·©�Ê�ª1¬�
7�.WY´.V"¸�ÇÄ¬-ªj¸�Ç0�UÇ�ªj«&!�Á\´.V�«�´1³(à.è.è�
2«]´.¸UIyÉ�!nª1W\´j³(«]µ0!�Á"�A²�V�Uªj«&!�Ç
ªj«]²`´.ÁY±"µ0!nW*�U¬�¸0!nV"«YW"�A¸�´��A¸|«"!nWYª1¬�«"�U´.¸�Á�Â ä ÁYÁ<V�².�U¸0� ².!-ªj¸·´1³(«Yµ0!�¸|V�²¡Ê_!�W�´1³�Ê�ªj¬�
Q�1WY´.V�¸"Ç�Á�³q´µ�AÁ
:¸"´�kz¸>k9�A«Yµ�¸0!(�.)� ���AÊ� !`Á<É:Á6«&!n²\ªj«"�U¬�V�¸�¬+!nW<«]ª/�U¸2«�É1ïq«Yµ0!�V�±�±R!nW� �A²M��«Î´1¸î².!-ªj¸î´j³L«Yµ0!®¸|V�²�ÊR!nW�´1³
Á"� �1¸�ª1q¶ ¬-ªj¸~ÊR!&Ç0!�ç�¸0!nÇ~V�Á"�A¸0��·Ù´��UÁ<ÁY´.¸�Ç0�AÁ<«]W*�UÊ�V�«&�U´1¸U#

¸�¹ ôlÓ � »g�Eºm»(¼�¼E½�¾R¿ÁÀÂ
¿ÁÃ ¾

Å ³q´�ÄZ¶CÆ ¿h�Å
» �7»(¼ ¿ÁÀÂ

¿�Ã ¾
Å ³q´�Æ ¿h�Å

Å à � Ó4Æ
kzµ0!nW*! ¸�¹ �UÁ�ª�¬n´1¸"ç�Ç0!�¸�¬(!�)!�À�!�Kªj¸�Çwh ¾ �AÁ`«Yµ0!C¸|V�²�ÊR!nWÈ´j³&´.Ê�Á*!nW<À/!nÇi¬-ª1¸"Ç0�UÇ�ª�«&!nÁ�Â ä ±�±�AÉQ�A¸0�h ¾ ô è"ïz«]µ$!�V"±�±_!�W® �A²M��«�¶ �AÁ®¬-ª1A¬nV�Uªj«&!�Ç·«]´�ÊR!�Ë�Â�©.è�ªj«�à.è� ¬n´1¸"ç�Ç0!�¸�¬(!� !�À�!nFÂ ¯(V0!~«]´îè
´.Ê�Á"!�W<À/!nÇ®¬-ªj¸�Ç0�UÇ�ªj«&!�Ánï�«Yµ0!JV�±�±R!nW$)�U².�A«�¶Æ�UÁ¤�U¸�Ç$!n±R!n¸�Ç0!�¸2«I´.¸`«]µ0!LÊ�ª1¬�
7�.WY´1V�¸�Ç2³q´�Â@ÇJÁ"�A¸0�Î«Yµ0!%¶�ï
«]µ0!�V�±�±R!nWz)�U².�A«�´.¸�«Yµ0!�±�ª1W6«&�Íªj@ ��³¨!�«"�U².!L´1³}±�W<´1«]´.¸5ÈBÉgÊVË²Ì ]tÍ/Î À �UÁ+¬nª1U¬�V�Íª�«&!nÇ�ª1Á+#

ÈEÉ/Ê Ë²Ì ];Í/Î À ôÐÏ3Ñ
Ó!è
Ó!Ï Ñ ¶�Ò ÑNÓ¶ Å à � Ë.Æ

kzµ0!nW*! Ï �AÁI«]µ0!-!�æ�±o´.ÁYV"W"!¡´j³�©2Ë:Â àe
2«]´.¸JI�É�!nª1WnïR¶\ÒN�UÁ ä À1´��2ª1Ç�W<´ � ÁJ¸|V�²¡Ê_!�Wnï ª1¸�Ç Ó �AÁI«]µ0!�Ç0!�«&!�¬�«&�A´.¸!+±`¬(�)!n¸�¬�É ³_´.W(¹Äº » ¼ ½ ¾ ´1³�6�67�ÈÂ¦Ã+µ0!nW*!�³_´.W*!1ï�«Yµ0!®W"!�ÁYV��«&�A¸0�� �A²M��«Î´1¸�«Yµ0!®±�ª1W6«&�Uª1$)�A³¨!�«"�U².!`³_´1W
¹®º » ¼ ½ ¾ �UÁ)³_´.V�¸�Ç`«]´¡ÊR!1ï7ÈBÉgÊVË²Ì ]tÍ/Î À ô Ë�W�Ó Ñ Ó!è/Ô|Ô$É/!-ª1W<ÁIªj«$à.è� ¬�´.¸"ç�Ç0!�¸�¬(!K !�À/!nFÂSÃ+µ0!L �A³¨!�«&�A²M!
 �U².�A«¤k9�UA@ÊR!�¬-ª1A¬nV�Uªj«&!�Ç~ªg�2ª/�U¸È«]ª/
7�U¸0�H�A¸|«Y´�ª1¬n¬�´.V�¸2«LÁ<É:Á<«"!n²\ªj«&�A¬&V�¸�¬(!�W<«]ª/�U¸2«&�)!nÁ9�U¸�Á*!n¬�«"�U´.¸~à"Âl6�Â
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/!K«Y´�Ç0�UÁ<¬nV�Á<Á+Á<É:Á<«"!n²\ªj«&�A¬%!nW<WY´.W<Á+¬n´.¸"¬(!nW<¸0�U¸$��«]µ0!(±�ª1W<«"�Íª1o ��³¨!�«&�A²M!z)�U².�A«ÈBÉ/ÊVË²Ì ] Í Î À Â)Ã+µ0!�ÁY´1V�WY¬+!nÁK´j³SÁ6É�Á6«&!�²�ªj«"�U¬&V�¸"¬(!nW6«¶ª/�A¸2«�É�ª1W"!g#

ß Ç0!�«"!n¬�«&�U´1¸4!²±`¬(� !�¸�¬�É Óà ±0�A´.¸ � ¸|V�¬� !�´.¸�ÁY¬-ª�«Y«&!�W"�A¸0�H�U¸'�¡á²â�¸|V�¬� !nV"Á
à !n¸$!nW"�jÉ�ÁY¬-ªj !
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±�W<´1«]´1¸4�A¸'�¡á²â Ï"Ó�� Ë1Ï�
½v¾z³_W"!+!-!nÁY¬nª1±R! ©Y�� Ë�Y��
½v¾Lª1Ê�Á<´.WY±�«&�U´1¸ Ó!Ï� è�
½v¾J¬¶µ�ª1W*��!-!�æ�¬¶µ�ª1¸$��! Ó!©� è�
´1«Yµ0!nW9�A¸0!nUª1Á<«"�U¬(Á<¬-ªj«<«&!nW*�U¸0� Ó!©� Ó��
«Y´1«¶ª1 Ó-è.è� 6�67�

ÃSª1Ê" !®à4¨:©$#�Ã+µ0!�Ç0!�«&!�¬�«&�A´.¸>!+±`¬(�)!n¸�¬�É�ª1¸�Ç�½ ¾ �A¸|«"!nWYª1¬�«"�U´.¸�ÁX�U¸ �¡á âá¸:V"¬n !�V�ÁnÂ�Ã+µ0!�Íª1Á6«m¬n´.AV�²`¸
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,$ä ä�ª1² èL�UÁ<µ0�U²¡V�W]ª í6¿SO
½v¾z³_W"!+!-!nÁY¬nª1±R! 62©� 62©� 6�� jg67�
½v¾Lª1Ê�Á<´.WY±�«&�U´1¸ Ëg67� ÓÁ67� Ë�Y�� Ë.Ë��
½v¾J¬¶µ�ª1W*��!\!�æ�¬¶µ�ª1¸0�/! Ó��� Ó��� Ó4Ë�� Ó!è�
½ ¾ ´1«Yµ0!nW9�U¸$!nÍªjÁ<«&�A¬ Ó�Y�� Ë�Y�� Ó�j�� ÓÁ67�
«Y´1«¶ª1 Ó!è.è� Ó!è.è� Ó!è.è� Ó!è.è�

ÃSª1Ê" !\à4¨Q60#`â$´.²`±�ª1W*�UÁ<´.¸�Á^´1³I½ ¾ ¨|¸:V"¬n !�´.¸ Á<¬-ªj«<«&!nW*�U¸0��±�WY´.Ê�ª1Ê0�U)�A«�ÉN�A¸ �¡á â ¸|V�¬� !(�)³_´.Wz¹îº » ¼ ½ ¾ Â
Ã+µ0!�,$ä W"!�³¨!nW<Áz«Yµ0!�²\´:Ç0!�8V�Á"!�ÇS�A¸�«Yµ0�UÁzªj¸�ª1AÉ:Á*�UÁnÂSÃ+µ0!Xä�ª1² Å í6¿SOIÆ+W*!�³¨!�WYÁz«]µ0!�²`´�Ç0!�8Ç0!�À�!nA´.±R!nÇ
³_´.W.ä^ªj²M�A´�
�ª1¸�Ç0!�åé62è^ç Å í6¿3OòåyÏ.Ë�çÍÆH!Mæ"±R!nW*�U².!n¸2«-Â å Á6«&�U²\ªj«"�U´.¸�ÁmÊ2É1èL�AÁYµ0�A²�V�WYª1åé62è"ïqÏ.©�çLª1W"!~ª1UÁ<´
ÁYµ�´�kz¸8Â

V�¸"¬(!nW6«¶ª/�A¸2«�É
Ç0!�«&!�¬�«&�A´.¸4!+±`¬(�)!n¸�¬�É Ó!Ï�
±0�A´.¸ � ¸:V"¬n !�´.¸�ÁY¬nªj«Y«"!nW"�A¸0�H�U¸'�¡á²â�¸|V�¬� !�V�Á Ó�j��!�¸0!nW*�1É�ÁY¬nª1 ! êLË��
V�¸$�A³_´.W<²M��«�É�´1³}Ç0!�«&!n¬�«]´.W9�2ªg�U¸ Ë��
±�ªjW<«&�A¬n)!&í°¯ j��
ç�«<«&�A¸0��Ê0�Íª1Á*!nÁ Y��!Mæ"±o´.Á<V�W"! ê�Ó��
Ç0!�«&!�¬�«]´1WLÁ*� �(! ê�Ó��
)�AÀ�!�«&�A²M! êJè"Â�Ó��
Ã}ª1Ê�)!Îà!¨$j�#�Ã+µ0!^ �AÁ<«+´j³SÁ6É�Á6«&!�²�ªj«"�U¬�V�¸�¬+!nW6«¶ª/�A¸|«"� !�ÁnÂ
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ÇJ¸0
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±�WY´��1W]ª1²�Â+Ã+µ0�UÁL±�WY´/�.W]ª1²áV"Á"!nÁKÁY´.±�µ$�UÁ<«"�U¬nªj«&!�Ç~«&!�¬¶µ�¸0�A¬¡´1³@!�¸�µ�ª1¸"¬(�U¸$�È±_!nª/
|Á��A¸'óL´1V0�.µ�Á<±�ª1¬+! Å ª1± �±_!�¸�Ç0��æ ä Â Ë.ÆMÂ�Ã+µ�ª1¸0
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Únk { ��c�khi�k�l d fjW Þ e
ß d i�k1W0i Þ eß�l"��W/kh��fh
&fni�ß�l�
rß�lYä4fni Þ Wq�$i/c Þ i�ß�jß�l�
=fhg d k5c�f d e Þ � Þ l�e Þ l�p Þ k�li�c Þ iYW�f {QÞ g'ß�l�
�e
ß d i�fhl�p Þ � < ��> �§|©��ß�
QØ�W Þ �N_ § d c�k�ä d i�c Þ �"W/kQ«�f!«�g Þ W Þ m_W�fnpqi�ß {QÞ ß�l�e Þ Ý�f d f:m�Ø�l�p§i�ß�k�lkhm¤i/c Þ e Þ i Þ pqi Þ e��9| Þ | d fnl�e�i/c Þ iYW�f {QÞ g'ß�l�
¦e;ß d i�fhl�p Þ äNc;ß�p�c�e Þ i Þ W/jbß�l Þqd i/c Þ g'ß�
hc$i {�Þ g�k	p�ß�ij¦7ß�l�aQPR�d Ø
«�iYW�fhp§i�ß�k�l9|�Û¦¬p�c�fhl�
Qß�l�
 ÞOd i�ß�j¦fni Þ e {QÞ W0i Þ Ý �¶±��i�c Þ å�i/i Þ W d�Þ fjW/p�c Þqd mrk.WRi�c Þ7{�Þ WDi Þ Ý²��k d ß�i�ß�k�lwä0ß�i/cTäNc;ß�p�c;Q�5i�f�Ú ÞOd j:fuÝ;ß�j�Ø�j { fhg'Ø Þ |+a�c Þ å�l�fhg Þqd i�ß�j¦fni Þ e {�Þ WDi Þ Ý �¶ y ß d i/c Þ kQØ�i/�
Ø�iQkhm2i�c
ß d�d i Þ �9|³ d ß�l�
©i�c Þ ÞOd i�ß�j¦fni Þ e {QÞ W0i Þ Ý£��k d ß�i�ß�khl �¶ y ��W�ß�l�
©e
ßUW Þ p§i�ß�khl)ß d fng d k¡W/kQØ�
hc�g*¦ ÞOd i�ß�j¦fni Þ e)«�¦ d Ø�jYçjß�l�
YØ��£i�c Þ e Þ i Þ p§i Þ e �9| Þ | {QÞ pqi/k.WO|

�´ y <¶µ > � > � �� > � �¶ y�n�� > � �¶ y � �r�IçI·��
©ªß�i�c�i�c Þ �¶ y fhl�e �´ y ��i/c Þ W�ß�l�
 Þ e�
 Þ5d�Þ f1W/p�cvß d � Þ WDmrk.W/j Þ e7ß�l�i/c Þ l Þ Ý)i d i Þ �9|
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�aß�
QØ"W Þ �N_	¼	`+a�c Þ:Þ � Þ pqi�ß {�Þ W Þ m_W�fnpqi�ß {QÞ ß�l�e Þ Ý7Ø d�Þ evß�l�i�c Þ½{�Þ W0i Þ Ý7å�i0i Þ WO|¡�Bl�i/c ÞR{QÞ WDi Þ Ývå�i/i Þ WO��i/c Þg'ß�
hc$i {�Þ g�k	p�ß�iB¾7ß d i�f!Ú Þ l�f d f7m�Ø�l�p§i�ß�khl khm¤e Þ i Þ pqi Þ e��9| Þ | d � < ���Nfhl�e�i]W�f {�Þ g2g Þ l�
hi�c�khm���c�khi�k�l«� < � �fhl�e7äzW�ß�i0i Þ l�f dQ¿ �r� ��� � < �OÀ � ��� ��� �§|
 �Á�Â�Á�Ã Ä3Å�Æ,Ç²È=É2Ç�Ê ' Å�ÆTÉ2Å�Æ2Ç�Bl i�c
ß d®d i Þ �1� Þ e�
 Þ �8k d ß�i�ß�k�l�khm+i/c Þ â�c Þ W Þ l
Úhk {xÞ e�
 Þ ß d e Þ i Þ W0jß�l Þ e�fhl�e d#Þq{QÞ W�fhg�M}z�a d pOg�k d�Þ i/ki�c Þ�Þ e�
 Þ fjW Þ i�fh
�
 Þ e�f dSÞ e�
 Þ M¡z�a d |5a�c ÞOd#Þ i�fh
�
 Þ e�M¡z�a d f1W Þ Ø d#Þ eTß�l�i�c Þ l Þ Ý)i d i Þ �9�1��W Þ p/ß d#Þ{QÞ WDi Þ Ý7å�i/i Þ WO��i/k7e Þ i Þ W/jbß�l Þ i/c Þ W�ß�l�
"e
ßUW Þ p§i�ß�khl9|�4iUå�W d iO� Þ fnp�c�e Þ i Þ pqi Þ e��9| Þ |Èß d å�g�g Þ eÈß�l«c
ß d i/k�
.W�fnjËf d f�m�Ø�l�p§i�ß�khl(knmrâ�c Þ W Þ l
Úhk { k�� Þ l
ß�l�
fhl�
�g Þ�Ì |+¨ Þ W Þ �)e Þ i Þ pqi Þ e¦�9| Þ | d f1W Þ pOk.W<W Þ p§i Þ e±mrk.W+g*ß�
�c&i�f�i/i Þ l4Ø�fni�ß�k�l7g Þ l�
hi�c±fhl�e¦M¡z�afhpOp Þ ��i�fhl�p Þ |�aß�
QØ"W Þ �N_	· d c�k�ä d fRiB¾)�
ß�pOfhg�c
ß d i�k�
.W/fhjÍkhm1i�c Þ pOk.W<W Þ pqi Þ e��9| Þ |+e
ß d i]W#ß�Î
Ø	i�ß�khl ��M~Üb� Ì �0��mrk.W¡f d ß�l�
hg Þ ç
W�ß�l�
 Þ§{QÞ l&iO|}�Bl:i/c Þ c;ß d i/k�
.W/fhjÍkhm,M~ÜQ� Ì �§�)i�c Þ�Þ e�
 Þ �8k d ß�i�ß�k�l ÌOÏrÐ�ÑBÏ ß d e Þ i Þ W0jß�l Þ e3Î&¾7i�c Þ mrk�g�g�k�ä0ß�l�
ijä�k±pOk�l�e
ß�i�ß�k�l d |��f�� ÌOÏ�Ð/ÑBÏNÒÌOÓÏ�Ô�Õ ÌOÓ§Ï�Ô�Õ ß d k�� Þ l
ß�l�
¦fnl�
�g Þ äNc Þ W Þ M~ÜQ� Ì ��i�f�Ú Þqd j¦f�Ýcß�j�Ø�j�|��Î�� ´ H �½Ö3� Ì �´ H Ì ××××× ØIÙ�Ø�Ú�Û�ÜoÚ < Ù d�Þ pqk�l�e�e Þ W#ß { fni�ß {QÞRd c�kQØ�g�e�Î Þ5Ý/Þ W/k¦fni Ì < ÌOÏrÐ�ÑBÏ |
��mTi/c Þ W Þ fjW Þ5d�Þ§{QÞ W/fhg ÌOÏrÐ�ÑBÏ äNc
ß�p�c d fni�ß d mo¾:i/c Þ pOk�l�e
ß�i�ß�k�l���f&�4fhl�e���Î����i�c ÞLÌOÏrÐ�ÑBÏ l Þ f1W ÞOd ibi/k Ì �Þ�ß0àrß dd�Þ g Þ p§i Þ e1|a2k±e Þ i Þ W/jbß�l Þ i�c Þ W�ß�l�
7e
ßUW Þ p§i�ß�khl9�	i/c ÞZÞOd i�ß�j¦fni�k1W�á:� ÌOÏrÐ�ÑBÏ �,ß d e Þ å�l Þ e�f d

á¦� ÌOÏrÐ�ÑBÏ � <ãâ Ø�Ú�Û�ÜoÚy M~ÜQ� Ì � ´ Ìd ß�l ÌOÏ�Ð/ÑBÏ �¢äå ´ M~ÜQ� Ì �´ Ì ××××× ØIÙ�Ø Ú�Û�ÜoÚ
æç H � Þ Ý	� ? � � ÌOÏrÐ�ÑBÏ � ÌOÏrè0Ó � H¼�é HØ J �r�IçB6&�

äNc ÞOê#Þ¬ÌOÏrè0Ó fhl�e¯é Ø f ê#ÞwÞ Ý	� Þ p§i Þ eëk�� Þ l
ß�l�
«fhl�
�g Þ khmRi�c Þ â�c ÞOê�Þ l�ìhk {¯ê ß�l�
ªfhl�e@ß�i d3ê�Þqd k�g�í�i�ß�k�l9�ê�ÞOd � Þ pqi�ß {QÞ g�¾h|îá¦� ÌOÏrÐ�ÑBÏ �ß d e Þ å�l Þ e d kªi�c�fni)ß�i±i�fhì ÞOd g~f ê 
 Þ�{ fng�í Þ äNc Þ lïg~f ê 
 Þ l)í�j©Î Þqê khm5�9| Þ | d
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�aß�
�í ê�Þ ��_	·�`®a�c Þ iB¾)�
ß�p�fhg�MÛÜQ� Ì �®e
ß d i ê ß�Î�í	i�ß�khl mrk ê f d ß�l�
�g Þ ç ê ß�l�
 Þq{�Þ l&i�|7õ�k�ä Þqê å�
�í ê#Þ"d c�k�ä d ß�i dd�Þ pqk�l�e�e ÞOê ß { fni�ß {QÞ |
ß d-d ß�i0i�ß�l�
wß�l d ß�e Þ khm ÌOÏrÐ�ÑBÏ fnl�eªi�c Þ å ê/d i7e ÞOê ß { fni�ß {QÞ khmbMÛÜQ� Ì �`ß d g~f ê 
 Þ fhl�e ÌOÏrÐ�ÑBÏ ß d pOg�k d�Þ i�k�i/c ÞÞ Ý	� Þ pqi Þ e khl Þ |��}¾:p�c�fhl�
�ß�l�
"i�c ÞRê ß�l�
"e
ß ê#Þ pqi�ß�k�l1��Î ÞOd iNe;ß ê�Þ pqi�ß�k�l)äNc
ß�p�c£
Qß {�ÞOd j¦f�Ýcß�j©í�j { fhg�í Þ khmi�c ÞÞOd i�ß�j¦fni�k ê á ß d½d#Þ f ê p�c Þ eªmrk ê |��BlªpOf d�Þ khm ÌOÏrÐ�ÑBÏ7Ò 6&·�öq�8Ü2æ$í�fni�ß�k�l¯�r�Iç�6$�Sß d½ê�Þ ��g~fhp Þ e�ß�l�i/c Þå�l�fhg d i Þ ��Î&¾

á¦� ÌOÏrÐ�ÑBÏ � <÷â Ø�Ú�Û�ÜoÚy M~Üb� Ì � ´ Ìd ß�l ÌOÏ�Ð/ÑBÏ � Þ Ý	� ? � � ÌOÏrÐ�ÑBÏ � ÌOÏrè0Ó � H¼�é HØ J �r�IçDFh�i�k7pOk ê0ê�Þ pqiNi�c Þ5ê ß�l�
7e
ß ê�Þ p§i�ß�k�l9|��ß�l�fhg�g�¾h��í d ß�l�
5i�c Þ e Þ i ÞOê jbß�l Þ e ê ß�l�
Le
ß ê�Þ pqi�ß�k�l±fhl�e ÌOÏ�Ð/ÑBÏ �	M¡z�a d k�l±i�c Þ â�c Þqê�Þ l�ìhk {:ê ß�l�
 Þ e�
 Þf ê�Þ i�fh
�
 Þ e9|�a�c ÞOd#Þ i�fh
�
 Þ e�M¡z�a d f ê�Þ í d�Þ evß�l�i�c Þ l Þ Ý)i d i Þ �9��� ê�Þ p/ß d�ÞR{QÞqê i Þ Ý7å�i/i ÞOê | �Á�Â�Á�ø ù # Ê)ú&Å�ûOÊ ! Ê #�§ Ê %�' Å §Á§ Ê #a�c
ß d � ê#Þ p/ß d�ÞR{QÞqê i Þ Ý7å�i0i ÞOê pqk�l d ß d i d knm¤i�c Þ mrkhg�g�k�ä0ß�l�
Li/c ê�Þ�ÞLd i Þ � d |ü e Þ i ÞOê jß�l Þ i�c Þ5ê ß�l�
7e
ß ê�Þ p§i�ß�k�l9|ü p�fhg�pOí�g�fni Þ i�c Þ i ê fhp�ì�g Þ l�
hi/c�knmTi/c Þ p�c�f ê 
 Þ e���f ê i�ß�pqg Þ |ü d�Þ f ê p�c�mrk ê i�c ÞR{�ÞOê i Þ Ý���k d ß�i�ß�k�l)äNc ÞOê#Þ å�i/i�ß�l�
 ÞOd i�ß�j:fni/k ê i�fhì Þqd f7j:fuÝ;ß�j©í�j { fhg�í Þ |a�c ÞOd#ÞLd i Þ � d f ê#Þ � Þqê mrk ê j Þ e+ß�i Þqê fni�ß {QÞ g�¾¦í�l&i�ß�g�Î Þ i/i Þqê �8k d ß�i�ß�k�l5ß d l�k±g�k�l�
 ÞOê mrk�í�l�e9|
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a�c Þ e
ß�� ÞOê#Þ l�p ÞOd Î Þ ijä Þ�Þ lïi�c Þ ��kQß�l$i {QÞOê i Þ Ý@å�i/i ÞOê fnl�e¯i�c Þ � ê#Þ p�ß d�Þ�{�ÞOê i Þ Ý?å�i/i ÞOê f ê#Þ i�c�f�id p�f�i/i Þqê ß�l�
Èâ�c Þqê�Þ l�ìhk { g'ß�
�c&i¦fhl�ei ê fhp�ì(g Þ l�
hi�c�khm5p�c�f ê 
 Þ e¯��f ê i�ß�pOg ÞOd f ê�Þ pOf ê�Þ mrí�g�g�¾«i�fhì Þ l@ß�l$i/kfhpOpqk�í�l&iIß�l�i�c Þ � ê#Þ p�ß d�ÞR{�ÞOê i Þ Ý+å�i0i ÞOê |Ä�Å�Æ,Ç²ý�Å # Ê)ú § Å�þ�Æ¨bÿ ê ÿh� ê�� l�
¦e ��ê ÿOp§i � khl ��d e�ÿqi/ÿ ê j � l�ÿOe�í d�� l�
:
 ��{ ÿOl { ÿ ê i/ÿ����8k d�� i � k�l9|=z�k ê ÿOk { ÿ ê �1i�fh
�
�ÿqe¬M}z�a d k�li�c�ÿnâ�ÿ ê ÿOl�ìnk { ÿOe�
�ÿh�RäNc � p�cf ê ÿ d ÿOg�ÿOp§i�ÿOe � l�i�c�ÿ ê�� l�
¬ÿOe�
hÿvå�l�e � l�
 d i/ÿO�9��f ê ÿ£í d ÿqe9|¯a�c�ÿ ê�� l�
e ��ê ÿOpqi � k�l)äNc � p�c�j � l � j ��Ý ÿ d i/c�ÿRmrk�g�g�k�ä � l�
�� H ��d�d ÿ�f ê p�c�ÿOe mrk ê `

� H < µ > � � > � Ì > � C Ì > Ò � Hé Ø	� �r�Iç�
��
äNc�ÿ ê ÿ�� > ��d i�c�ÿ�e�ÿ§i�ÿqpqi�ÿqe��1| ÿn| d�� l²i�c�ÿ�S�ç�i�cªi�fh
�
�ÿqe�M¡z�a÷fhl�e Ì > ��d i/c�ÿ�k���ÿOl � l�
¬fhl�
�g�ÿ:khmNi/c�ÿS%ç�i/c�M¡z�a fhg�k�l�
 i�c�ÿ:ÿ d i � j¦fni�ÿqe ê�� l�
�e ��ê ÿqpqi � k�l9| C Ì > Ò��d i/c�ÿ�k���ÿOl � l�
�fhl�
�g�ÿ¦f { ÿ ê fh
�ÿqe(k { ÿ êfhg�g Ì > |5a�c�ÿ"é Ø ��d i�c�ÿ ê ÿ d khg�í�i � k�l�knm+i�c�ÿ"k���ÿOl � l�
�fnl�
�g�ÿ-fhl�e�i�fnìhÿOl�i/k�Î8ÿUã��hpOj À �n�� > � �� � äNc�ÿ ê ÿ�h�� > � �� � ��d i�c�ÿ7e ��d i�fhl�pOÿ7Î�ÿqijä}ÿOÿql�i�c�ÿ { ÿ ê i/ÿ�����k d�� i � khl¬fhl�e¬i�c�ÿ±S%ç�i�c²M}z�aR|2a�c ��d ã���pOj ê ÿqmrÿ ê0di�k3i�c�ÿ©e ��d i�fhl�pOÿ"Î�ÿqijä}ÿOÿOl � l�l�ÿ ê e�ÿqi�ÿqpqi/k ê M¡z�a d |La�c�ÿ d í�j±j¦fni � k�l � l i�c�ÿ"ÿ�æ$í�fni � k�l ��d e�k�l�ÿ©mrk êfhg�g�i�fn
�
�ÿOe3M}z�a d |�� � i�c±i�c�ÿ®e ��ê ÿOpqi � k�lbäNc � p�c�
 ��{ ÿ d i�c�ÿ=j � l � j-í�j�� H �	i/c�ÿ=k���ÿOl � l�
"fnl�
�g�ÿQkhm�i/c�ÿâ�c�ÿ ê ÿOl�ìnk {�ê�� l�
 ��d e�ÿqi�ÿ ê j � l�ÿqe�f d Ì�� < C Ì > Ò �r�IçFãh�� #�� ú�����Ê)Æ2Ç §��a�c�ÿ i ê fhp�ì�g�ÿOl�
ni�c�knm=i�c�ÿ p�c�f ê 
hÿOe��f ê i � pOg�ÿ ��d¦ê k�í�
�c�g�¾(ÿ d i � j¦fni�ÿqe�m ê k�jËi�c�ÿ�i�khi�fhgQfhj¦khí�l&ikhm��9| ÿh| d f d/d í�j � l�
 ´ Ö À ´ � < ·�z�ÿq�"!npOj�| a�c�ÿ�f d/d í�j±��i � k�l ´ Ö À ´ � < ·�z�ÿ§�#!npqj ��dLd ÿOg�ÿOpqi/ÿOeÿOj±� ��ê�� p�fng�g�¾"i/k7
�ÿqiQÎ�ÿ d iQ��ÿ ê mrk ê j¦fhl�pqÿRkhmTi/c�ÿ ê ÿqpOk�l d i ê í�pqi � k�l9|³ d�� l�
¦i/c�ÿ-ÿ d i � j:f�i�ÿOe£i�kni�fhg�i ê fhp�ì£g�ÿql�
hi�c%$'&I��i ê fhp�ì£g�ÿql�
hi/c � A> äNc�ÿ ê ÿLi/c�ÿ)(�c�ÿ ê ÿql�ìhk { ��c�khi�khl dmrk ê i/c�ÿ®S�ç�i/c�M¡z�aëf ê ÿbÿOj � i/i/ÿOe ��d e�ÿqi/ÿ ê j � l�ÿOe9|�� d4d c�kuäNl � l¦i/c�ÿ=� � 
�í ê ÿb��_)6��$i�c�ÿbe�ÿqi/ÿOpqi/ÿOe��9| ÿh| d� l S�ç�i/c�M¡z�a f ê ÿL� ê k�*0ÿOpqi/ÿOe�k�l&i/k¦i�c�ÿ-��f ê i � pOg�ÿ5i ê fhp�ì��9fniQi�c�ÿ-��k d�� i � khl �+ > �-,Nc�ÿ ê ÿ ���+ > � �� � ��d ��> |¨bÿ ê ÿh�)i�c�ÿ=kh�8ÿql � l�
-fhl�
�g�ÿ®Î�ÿqi.,}ÿOÿql£i/c�ÿ ê�� l�
Le ��ê ÿOpqi � k�l�� �+ > � �� �}fhl�e�� ê k�*0ÿqpqi � k�l3g � l�ÿ-� �� > � �+ > � ��dÌ�� ,Nc � p�c ��d i�c�ÿ ê ÿOpqk�l d i ê í�p§i�ÿqe�kh�8ÿql � l�
3fhl�
�g�ÿ-Î&¾0/2æ$í�fni � k�l��r�Iç.
&�bfhl�e(���Iç�1��§|Ra�c ��d � ê k�*0ÿOp§i � k�l
 ��{ ÿ d i�c�ÿ±�1| ÿn|©e ��d i ê�� Î�í�i � k�l�á:� � �=f d f�mrí�l�pqi � k�l�khm � |"³ d�� l�
3i/c�ÿ"� ê k�*0ÿOp§i � khl¬mrí�l�pqi � k�l�á¦� � �§�9i/c�ÿi ê fnp�ì3g�ÿql�
hi�c � A> ,Nc�ÿ ê ÿ5i�c�ÿ2(�c�ÿ ê ÿql�ìhk { ��c�khi/k�l d mrk ê S�ç�i�c�M¡z�a f ê ÿ5ÿOj � i0i�ÿOe ��d ÿ d i � j¦fni�ÿqe�f d

� A> < â 3 �y á¦� � � ´ �
â 4y á¦� � � ´ � � $'& �r�Iç�5��

�Bl�pOf d ÿ½khm � A> Ò ��> � � A> ��d�ê ÿO��g~fhpqÿOe Î&¾ ��> |�a�c ��d pOk ê/ê ÿqpqi � k�l ��d6� j¦��k ê i�fhl&i4mrk ê ÿqg�ÿOp§i ê k�l ê�� l�
���Î8ÿqp�fhí d ÿi�c�ÿ5ÿ d i � j:fni/ÿOe�i ê fhp�ì3g�ÿOl�
hi/c7$8&Tmrk ê i�c�ÿ½ÿqg�ÿqpqi ê k�l ��d i/k	k7g�khl�
"e�í�ÿ5i�k7ÿOg�ÿOp§i ê khj:fh
hl�ÿqi � p d c�k9,�ÿ ê/d |³ d�� l�
"i�c�ÿ5e�ÿ§i�ÿ ê j � l�ÿOe � A> ��i�c�ÿ ê ÿ d�� e�í�fhg1i � j±ÿRkhm2i�c�ÿ5S%ç�i�c�M¡z�a pOfhl�Î�ÿRp�fng�pOí�g~fni/ÿOe�f d
@ A> < :;;< ;;= @ > � � A>� � � � ���h�� > � �+ A> � � M¡z�a d>� l d�� e�ÿRknm8(�c�ÿ ê ÿql�ìhk { ÿOe�
�ÿ

@ > �¶� � �(�h�� > � �� � � M¡z�a d k�í�i d�� e�ÿ½knm8(�c�ÿ ê ÿql�ìhk { ÿOe�
hÿ �r�>?�@��
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hí ê ÿ��N_$6�`Ta�c�ÿ4�9| ÿh|¤� ê k�*0ÿqpqi � k�l"fhg�k�l�
i�c�ÿ ��f ê i � pqg�ÿ£i ê fnp�ì�| a�c�ÿ��1| ÿn| d khm½SF?�i�cM¡z�a ��d � ê k�*0ÿOpqi/ÿOe£fni ��> k�l¦i/c�ÿbi ê fhp�ì � lk ê e�ÿ ê i�k±j:fnìhÿ½p�c�f ê 
hÿLc ��d i/k�
 ê fnj÷á¦� � �§|Ì��G��d�ê ÿOpqk�l d i ê í�pqi�ÿqe¥k��8ÿql � l�
¯fhl�
�g�ÿ²knmi�c�ÿ>(�c�ÿ ê ÿql�ìhk {±ê�� l�
�| �� � �� > �$fhl�e �+ > f ê ÿ�8k d�� i � k�l { ÿqpqi/k ê khm { ÿ ê i�ÿ��8�QSH?�i�c¯M¡z�aR�fhl�e5� ê k�*0ÿOp§i � khl½��k � l$i1mrk ê i�c�ÿ+SF?�i/c-M¡z�aR�ê ÿ d ��ÿOpqi ��{ ÿOg�¾h| �Ö > ��d i�c�ÿLÿ d i � j¦fni/ÿOe�ÿOj � i�8k � l&i�Î&¾7/8I)í�fni � k�l²���>?.5&�§|
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,Nc�ÿ ê ÿ �+ A> ��d ÿ d i � j¦fni�ÿqe3ÿOj � i0i�ÿqe3�8k d�� i � k�l±mrk ê i/c�ÿ=SH?�i�c£M¡z�a fhl�e � A> < ���+ A> � �� � ��� � 
�í ê ÿ®��_)6$�| ���d i�c�ÿ½ÿ§�1ÿqpqi ��{ ÿ ê ÿ§m ê fhp§i ��{ ÿ � l�e�ÿ���fnl�e d c�k9,Nl � l�� � 
�í ê ÿ=�N_	¼	|! Ê #�§ Ê % ù=þ�û�Å § Årþ8Æ��k ê i�c�ÿUT ê ÿqe M¡z�a dG� l d�� e�ÿ�khmRi/c�ÿV(�c�ÿ ê ÿql�ìhk {ïê�� l�
ªÿqe�
�ÿh��i � j � l�
 � l�mrk ê j:f�i � khl ��d j¦f � l�g�¾e�ÿqi/ÿ ê j � l�ÿOe�Î&¾ e ��ê ÿqpqi±�rl�k�lW? d pOfni/i/ÿ ê ÿqe��b��c�khi�k�l d |LP=l�i�c�ÿ©kni�c�ÿ ê c�fhl�e1��f d�� 
�l � T�p�fhl&ibm ê fhp§i � khl�khmi�c�ÿGT ê ÿOe�M}z�a d k�í	i d�� e�ÿ£khmQi�c�ÿU(�c�ÿ ê ÿOl�ìhk {(ê�� l�
�ÿqe�
�ÿ£e�ÿ§i�ÿOp§i d±d pOfni/i/ÿ ê ÿqe�g � 
�c&i d fhl�e ê ÿq��ÿOpqi/ÿOeg � 
hc$i®k�l�i�c�ÿ7e�ÿ§i�ÿqpqi�k ê ,�fhg�g�|-a�c�ÿ ê ÿ§mrk ê ÿn�X,}ÿ d c�khí�g�e�i ê ÿ�fniRi/c�ÿOjY, � i�c¬e � �1ÿ ê ÿql$i5ÿ d i � j¦fni�k ê0d |-��k êi�c�ÿ"T ê ÿOe�M}z�a dZ� l d�� e�ÿRkhm'(�c�ÿ ê ÿOl�ìnk { pOkhl�ÿh�[T�i0i � l�
7ÿ d i � j¦fni�k ê ;]\ ��d e�ÿ^T�l�ÿqe�f d;]\ < µ > óé H> ; Ð`_ba�ÏFced � @ A> � @ y � ���P? ó ���
,Nc�ÿ ê ÿ ; Ð`_ba�ÏFced � @ A> � @ y � < ÿ��	� ? � � @ A> � @ y � H¼�� C é Ò � ó EUF�� HhJ ���P? ó�ó �¨bÿ ê ÿh�2é > ��d i�c�ÿ7i � j � l�
 ê ÿ d k�g�í�i � k�l�knm}i/c�ÿ¦SF?�i/c²M¡z�a � d ÿqpqi � k�l²·�| ·�| ó �=f d f�mrí�l�pqi � k�l�khm}e�ÿqi/ÿOpqi/ÿOe�9| ÿn| d ��� > ��fhl�e C é Òf��d i � j � l�
 ê ÿ d k�g�í�i � k�l©mrk ê i/c�ÿNe�ÿqi/ÿOpqi/ÿOe¦�9| ÿn| d f { ÿ ê fh
�ÿqe:k { ÿ ê i/c�ÿ6T ê ÿqe:M¡z�a d |@BA> ��d aQPR� d í�Î�i ê fhp§i�ÿOe�i � j � l�
 � l	mrk ê j¦fni � k�l3khm2i�c�ÿ½SF?�i/c�M¡z�a¶p�fhg�pOí�g�fni�ÿqe�Î&¾g/8I$í�fni � k�l²�r�>?�@��§|��k ê i/c�ÿ3M¡z�a d k�í�i d�� e�ÿ±khm4i/c�ÿh(�c�ÿ ê ÿOl�ìnk { ÿOe�
hÿh�Ti/c�ÿ @ y ��d pOk ê0ê ÿqpqi�ÿqe � l�k ê e�ÿ ê i�k£i�fhìnÿ � l$i/kfhpOpqk�í�l&iNi�c�ÿ5g~f�i�ÿ5f ê0ê���{ fhg�i � j � l�
©khmTg � 
�c&iNf d

@ A y < @ yji é > � � ó EUF �0kZl � ��Em1h� H ���P? ó ¼h�
,Nc�ÿ ê ÿ kLl ��d i�c�ÿRm ê fnpqi � k�l�fhg8�9| ÿh| d e�ÿ§i�ÿqpqi�ÿqeU, � i�c � l3i�c�ÿ2(�c�ÿ ê ÿOl�ìhk { ê�� l�


kZl < µØ�n)Ø	o v[p � >µØ�nWq y�r � >
���P? ó ·��

��k ê i�c�ÿ½M¡z�a d k�í�i d�� e�ÿRknm¤i�c�ÿs(�c�ÿ ê ÿql�ìhk { ÿOe�
�ÿ", � i�c @ A>Xt @ A y ��ÿ d i � j:fni/k êu��d e�ÿ^T�l�ÿOe�f d;2vxw < µ > óé H> ��; Ð`_ba�ÏFcFd � @ A> � @ A y � � ¼ � ó � ���P? ó 6&�
fhl�e£mrk ê i�c�ÿ½M¡z�a d k�í�i d�� e�ÿRkhmTi/c�ÿ2(�c�ÿ ê ÿOl�ìnk { ÿqe�
�ÿ", � i/c @ A>Xy @ A y �;2v H < µ > óé H> ��j¦f��{z ; Ð`_ba�ÏFcFd � @ A> � @ A y � � ;#| c�Ô}d~d�ÏFa � @ A> � @ A y ��� � ¼ � ó � ���P? ó Fh�
,Nc�ÿ ê ÿ ;"| c�Ô}d~d�ÏFa � @ A> � @ A y � < kLló EUF H � ; Ð`_ba�ÏFced � @ A> � @ A y � i � ó � kLló EUF H � � ÿ��	�2� � @ A> � @ A y
 �hl d ÿOp � ���P? ó 
��
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�}¾ d í�j¦j � l�
"í���i/c�ÿ5ÿ d i � j¦fni�k ê/d ��T�i/i � l�
7ÿ d i � j:f�i�k êu��d e�ÿ^T�l�ÿOe f d; < ;#\ i ;2vxw i ;]v Hµ > óé > ���P? ó 1h�
¨bÿ ê ÿ @ y � @BAy � ��d}d ÿOg�ÿOpqi/ÿOe�f�i}ÿOfhp�c { ÿ ê i/ÿ��:�8k d�� i � k�l d k½i�c�f�i}i/c�ÿbÿ d i � j¦fni�k ê ; i�fnìhÿ d j:f�� � j©í�j { fhg�í�ÿh|a�c�ÿ { ÿ ê i/ÿ��7��k d�� i � k�l],Nc � p�c"j¦f�� � j ��Ý ÿ d i/c�ÿ4ÿ d i � j:f�i�k ê ; ��d¤ê ÿO
&f ê e�ÿOe7f d i�c�ÿ ê ÿqpOk�l d i ê í�pqi/ÿOe { ÿ ê i�ÿ���8k d�� i � k�l9|��bí�j±ÿ ê�� pOfhgQm�fnpqi�k ê/d�� l�i�c�ÿ ÿ d i � j¦fni�k ê/d fnÎ8k { ÿ¬f ê ÿ d ÿOg�ÿOpqi/ÿOeïÿOj±� ��ê�� pOfhg�g�¾ªi�k�
�ÿqi�Î�ÿ d i�8ÿ ê mrk ê j:fhl�pOÿRkhm2i�c�ÿ ê ÿOpOkhl d i ê í�p§i � khl9|
����� ��������g�.���[���� moi�ÿ ê®ê ÿOpOkhl d i ê í�p§i � khl�khm+i�c�ÿ { ÿ ê i/ÿ�����k d�� i � k�l�fhl�e�k�l�ÿ-e�k�j � l�fhl&i ê�� l[�¦e ��ê ÿOpqi � k�lx��kni�c�ÿ ê ��k d/d�� Î�g�ÿê�� lM� d f ê ÿ¬g�k	k�ìnÿOeïmrk ê fhl�eë� ê k�Î�fhÎ�g�ÿ ê�� l[� d f ê ÿ ê ÿOpqk�l d i ê í�p§i�ÿqe � l¯i�c ��d£ê�� l[��T�i/i/ÿ ê | ³ d�� l[�«i/c�ÿê ÿOpqk�l d i ê í�pqi�ÿqe ê�� l[��� d ���>,}ÿ¬p�fhl ê ÿqpOk�l d i ê í�pqi£i�c�ÿ¬i/khi�fng®j±k�j¦ÿql&i�í�j fhl�e¯i�khi�fhg � l { f ê�� fhl&i�j¦f d0dkhm�s¯t u v x y ÿ { ÿOl&i d fhl�e«i/c�k d ÿ�knm®f�i�j±k d ��c�ÿ ê�� p3l�ÿqí�i ê�� l�k�ÿ { ÿOl&i d | � p§i�í�fng�g�¾���i�c ��d©ê�� l[�%T�i0i � l[�fhg���k ê�� i/c�j pOk�l d���d i d khm2mrk�g�g�k�, � l[�-i.,}k d i�ÿq� d |��f&�u� � l[��(4fhl�e � e�fni/ÿ2�	ÿOg�ÿOpqi � k�l d ÿqg�ÿqpqiQ�8k d/d�� Î�g�ÿ ê�� l[�7pOfhl�e � e�fni�ÿ d |�rÎ��u� � l[��(4fhl�e � e�fni/ÿRaTÿ d i p�c�ÿqp�ì¦i�c�ÿ ê�� l[�-pOfhl�e � e�fni/ÿ d Î&¾:fLg � ìhÿqg � c�k	k)e7j¦ÿ§i�c�k)e9|'��m�i/c�ÿ ê ÿ��d fªp�fhl�e � e�f�i�ÿ%,Nc � p�c d fni ��d T�ÿ d pqk�l�e � i � khl d �4i/c�ÿ ê�� l[� ��d3ê ÿ�?�&f ê e�ÿOe f d fªi ê í�ÿ ê�� l[��fhl�e���k�Î�fhp�ìi/k ��f&�±i/k d ÿ�f ê p�c mrk êkhi/c�ÿ êNê�� l[� d |�)i�f ê i � l[�±m ê k�j k�l�ÿ ê�� l[� ê ÿOpOkhl d i ê í�p§i�ÿOe�Î&¾�i�c�ÿ { ÿ ê i�ÿ��%T�i/i�ÿ ê �8f d ÿqpOk�l�e ê�� lM� ��d g�k	k�ìnÿOe�mrk êZ� l�i/c�ÿd i�ÿq����f&�+fhl�e ��Î��|'��m�f5� ê khÎ�fhÎ�g�ÿ d ÿOpqk�l�e ê�� l[� ��d mrk�í�l�e:fnl�e ê ÿ �&f ê e�ÿqe3f d fRi ê í�ÿ ê�� l[�[��i/c�ÿQ� ê k � ê fhj��k	ÿ d Î�fhp�ì"i�k d i�ÿq�¬��f���i/k-g�k	k�ì½mrk ê f½i/c ��ê e ê�� l[��|Ta�c ��d¡� i/ÿ ê fni � k�l ��d �8ÿ ê mrk ê j¦ÿqe¦í��:i�k]¢Li � j±ÿ d �FT�moi�cê�� lM�$�}í�l&i � g�l�k7j¦k ê ÿR� ê k�Î�fhÎ�g�ÿ ê�� l[� ��d mrk�í�l�e9|+a�c�ÿ d i�ÿq�ª��f&�4fhl�e���Î��Nf ê ÿRÿ��	��g�f � l�ÿOe�Î8ÿqg�k9,5|
£�Á�Ã9Á�Â Ä3Å�Æ,ÇR¤ � Æ2É2Å�É �$§ Ê¦¥1Ê�§�Ê)ú § Årþ�Æ��ÿ½í d ÿLf7ì)l�k�,Nl�i�ÿqp�c�l � p5mrk ê f7��fni/i/ÿ ê l ê ÿqpOk �hl � i � k�l{��¨bk�í[�hc�i ê fhl d mrk ê j¦fni � k�l¨z©1 1��	��i�k d ÿOf ê p�c mrk ê�8k d0d�� Î�g�ÿ ê�� l[�7p�fnl�e � e�fni�ÿ d |�a�c�ÿ½ÿ d/d ÿOl�pqÿ-khmTi�c�ÿ½¨Qk�í[��c£i ê fhl d mrk ê j¦fni � k�l ��dNd c�k9,Nl � l7ª � ��í ê ÿ � _�F	|�	í�����k d ÿRi/c�ÿ ê ÿLf ê ÿ=mrk�í ê T ê ÿqe M¡z�a d k�l�i�c�ÿ½í�l�ì$l�k9,Nl ê�� l[��� ê fhe � í d6« ��fhl�eG,}ÿ#,�fhl&iNi�k)T�l�e�i/c�ÿpOÿOl&i/ÿ ê knm¤i�c�ÿ ê�� l[����g�ÿqmoiPT¬��í ê ÿw�|u}¾�¨Qk�í[��c�i ê fhl d mrk ê j¦fni � k�l{�	i/c�ÿ½e�ÿqi/ÿOpqi/ÿOe��9| ÿh| d f ê ÿ½j:fn���8ÿqe�i/kf�p ��ê pqg�ÿ), � i/c ê fhe � í d#« pqÿOl&i�ÿ ê ÿqeªk�l²i/c�ÿ¦M}z�aR| � g�g+j¦fh����ÿOe�p ��ê pOg�ÿ d p ê k d/d fni5i�c�ÿ±pOÿql$i/ÿ ê khm�i/c�ÿí�l�ì$l�k9,Nl ê�� l[��|®}¾ªfhpOpqí�j©í�g�fni � l[� i�c�ÿ�j¦fh����ÿOe«p ��ê pOg�ÿ d �8,}ÿ�pOfhl�T�l�e«i�c�ÿ���ÿ�fnì � lªi/c�ÿ£¨bkhí[��cd ��fhpqÿ��-� ��{W� l[�©i�c�ÿ½pqÿOl&i�ÿ ê knmTi/c�ÿ5í�l�ì$l�k9,Nl ê�� l[��|}ÿqmrk ê ÿ¬i/c�ÿ¬j:fn��� � lM�[��i�c�ÿ¬�9| ÿh|¢pqk�l&i ê�� Î�í�i � k�l d m ê k�j i/c�ÿ ê�� l[� d ,Nc � p�c¶fng ê ÿOfhe�¾�c�f { ÿ�Î8ÿqÿOlê ÿ ��f ê e�ÿqe f d i ê í�ÿ ê�� l[� d f ê ÿ d í�Î�i ê fhp§i�ÿOe � l£k ê e�ÿ ê i�k7ÿOl�c�fhl�pqÿLi�c�ÿ½pOfh��fhÎ � g � iB¾3khm2i�c�ÿ ê�� l[�)T�l�e � l[��|�Bl¦i�c�ÿ ê�� l[�#T�i/i/ÿ ê �$i/c�ÿb¨bk�í[�hc d ��fhpOÿ ��d j:fne�ÿ�m ê k�j ¼�?�e � j±ÿOl d�� khl�fhg�f ê/ê f�¾ d e ��{�� e�ÿOe:Î&¾7��k�g~f ê fhl[��g�ÿ¯ ��· 
²Î � l d �¦fhl�ef Ý � j©í�i�c�fhgQfhl[��g�ÿ±°��	1�¼�Î � l d ��� ê ÿ d í�g�i � lM� � l�· 
 � 1h¼�� � ��ÿqg d | a�c�ÿ d ÿ¬fhlM��g�ÿ df ê ÿ7j±ÿ�f d í ê ÿqe�m ê k�j i�c�ÿ ê ÿOpqk�l d i ê í�p§i�ÿqe { ÿ ê i/ÿ��8|�²=ÿ§i�ÿOp§i�ÿqe��9| ÿh| d2� l¬ÿ�fhp�c¨T ê ÿqe�M¡z�a"�³,Nc � p�c�f ê ÿ
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Hough
transformation

ª � ��í ê ÿ � _M´	`Ta�c�ÿN¨bk�íM��c"i ê fnl d mrk ê j:f�i � khl9|µ�	í�����k d ÿ�i/c�ÿ ê ÿNf ê ÿ4mrk�í ê T ê ÿqe±M}z�a d khl7i/c�ÿ�í�l�ì$l�k9,Nlê�� lM��� ê fhe � í dL« �Nfhl�eU,}ÿs,�fhl&i=i�k�T�l�e i/c�ÿ-pqÿOl&i�ÿ ê khm�i/c�ÿ ê�� l[����g�ÿqmoiPT¬��í ê ÿw�|L}¾ ¨bkhí[��c�i ê fhl d mrk ê ?j:fni � k�lx�8i�c�ÿ"e�ÿqi/ÿOpqi/ÿOe²�9| ÿn| d f ê ÿ"j:fn���8ÿqe�i�k£f�p ��ê pOg�ÿs, � i/c ê fhe � í d�« pqÿOl&i�ÿ ê ÿqe�k�l�i�c�ÿ7M}z�aR| � g�gj:fh���8ÿqe©p ��ê pOg�ÿ d p ê k d/d fniTi�c�ÿ�pOÿOl&i/ÿ ê khm�i/c�ÿ4í�l�ì)l�k�,Nl ê�� l[��|µ}¾-fhpOpqí�j©í�g�fni � l[�Ni�c�ÿ4j¦fh����ÿOe-p ��ê pOg�ÿ d �,�ÿ½p�fhlGT�l�e�i/c�ÿ5�8ÿOfhì � l�i/c�ÿ½¨bk�í[�hc d ��fhpOÿ��-� ��{�� lM�©i�c�ÿ5pOÿql&i�ÿ ê khm2i�c�ÿ5í�l�ì)l�k�,Nl ê�� l[��|
pOk ê0ê ÿOp§i�ÿqe:mrk ê fhpOpqÿO��i�fhl�pqÿ=fhl�e:fni/i/ÿOl$í�fni � k�l±g�ÿql[�hi/c{�)f ê ÿNj¦fh����ÿOe¦i/kL� � �	ÿOg d � ¯L¶ � ° ¶ �+mrk ê ,Nc � p�c¦i/c�ÿk��8ÿql � lM��fhl[��g�ÿLi/k�,�f ê e¬i/c�ÿ"M¡z�a ��d ¢&¼höO|#�Bl�i�c�ÿ©fhpqi/í�fhg¤pOf d ÿ��,fg(�c�ÿ ê ÿOl�ìnk {¬ê�� lM� � l i/c�ÿ��	í��8ÿ ê _·½fnj � k�ì�fhl�e�ÿNe�ÿ§i�ÿOp§i�k ê c�f d fLÎ ê k&fne3�9| ÿh|+e ��d i ê�� Î�í	i � khl ê fni�c�ÿ ê i/c�fhl�fhl � e�ÿOfhg�i/c � l¦p ��ê pOg�ÿh|'�Bl:k ê e�ÿ êi�k�i�fhìhÿ � l&i/k fhpqpOk�í�l$iLi�c�ÿ:fhpqi/í�fhg��9| ÿh|�e ��d i ê�� Î�í�i � k�l{��i�c�ÿ±ÿ��	��ÿOp§i�ÿOe«�1| ÿn|�e ��d i ê�� Î�í�i � k�l�mrk ê f%´�� �z�ÿ^¸"! � ÿOg�ÿOp§i ê khl²f d f�mrí�l�pqi � k�l�khm}k���ÿOl � l[�£fhl[�hg�ÿ Ì���d í d ÿqe�f d fh,}ÿ � ��c&i � l�i�c�ÿ"�9| ÿn| d j¦fh��� � l[��|�®fhj±ÿOg�¾ ��i�c�ÿ£pOk ê/ê ÿqpqi/ÿOe��1| ÿn| d khmRf±T ê ÿOe�M}z�a f ê ÿ£j¦fh����ÿOe�i�k�� � �	ÿqg d � ¯L¶ � ° ¶ ���}mrk ê ,Nc � p�c(i/c�ÿk��8ÿql � lM�£fhl[��g�ÿ d i/k�,�f ê e�i�c�ÿ7M¡z�a f ê ÿ Ì �{, � i/c±,�ÿ � ��c&iRkhm¡ÿ�����ÿOp§i�ÿqe��9| ÿh| d á½ÞO� Ì �§|½a�c�ÿ7ÿ��	��ÿOpqi/ÿOe�9| ÿn|�e ��d i ê�� Î�í�i � k�l£á5Þ�� Ì � ��d�d c�k9,Nl � l7ª � ��í ê ÿ � _�
�|M2ÿ�fhì d mrkhí�l�e � l(i/c�ÿ�¨Qk�í[��c d ��fhpqÿ�f ê ÿ � e�ÿOl&i � T�ÿOe�f d pqÿOl&i�ÿ ê/d knmR�8k d/d�� Î�g�ÿ ê�� l[��p�fhl�e � e�fni/ÿ d |¨bk9,�ÿ { ÿ ê � ê�� l[�=p�fnl�e � e�fni�ÿ¡mrk ê ,Nc � p�c©i�c�ÿ�e ��ê ÿOpqi � k�l ��d2{ ÿ ê ¾©pqg�k d ÿ�i�k=khl�ÿ4khm�i/c�ÿ�i ê í�ÿ ê�� l[�be ��ê ÿOpqi � k�l d��k���ÿOl � l[��fhlM��g�ÿ�¹ ó ´ ö � ��d e ��d p�f ê e�ÿOe�f d f:m�fnìhÿ"p�fnl�e � e�fni�ÿ©j¦fhe�ÿ-Î$¾ i�c�ÿ©i ê í�ÿ ê�� l[��|]�Bl¬k ê e�ÿ ê i/ki�fhìnÿ � l&i/k:fhpqpOk�í�l$i®e � �8ÿ ê ÿOl&i�(�c�ÿ ê ÿOl�ìnk { k���ÿOl � l[�:fnl[��g�ÿ d mrk ê l�k�lW?Bÿqg�ÿqpqi ê k�l ��f ê i � pOg�ÿ d fhl�e�g � j � i�ÿOefhpOpqí ê fhp§¾�khmQi�c�ÿ ê ÿqpOk�l d i ê í�pqi/ÿOe { ÿ ê i/ÿ��º��i/c�ÿ�¨bk�í[�hc(i ê fhl d mrk ê j¦fni � k�l ��d �8ÿ ê mrk ê j¦ÿqe�, � i�c(á½ÞO� Ì �,Nc � p�c¯��ÿ�fhì(��k d�� i � khl��}(�c�ÿ ê ÿql�ìhk {¯ê�� l[��ÿOe[��ÿ�� ��d¦d g � e�e�ÿql9| a�c�ÿ d g � e�e�ÿOl��8ÿOfhì���k d�� i � k�l»,Nc � p�cj:fhìnÿ d j±k d i d c�f ê �¦��ÿ�fhì � l©i�c�ÿb¨Qk�í[��c d ��fhpOÿ ��d+ê ÿ ��f ê e�ÿqe:f d i�c�ÿNk���ÿOl � l[�5fhl[�hg�ÿ4khm�i�c�ÿQpOfhl�e � e�fni/ÿê�� lM��|P=l�ÿRÿ���fhj¦��g�ÿ=khm,�1| ÿn|¡e ��d i ê�� Î�í�i � k�l � l3i�c�ÿ=¨bk�í[�hc d ��fhpqÿ ��d4d c�k9,Nl � lgª � �hí ê ÿ � _M1	|j�Bl�j¦fhì � lM�i�c�ÿ�T¬��í ê ÿ��2�9| ÿh| d í�Î�i ê fhp§i � khl�mrk ê i/c�ÿ±i ê í�ÿ ê�� l[�²�FT ê/d i ê�� l[�$� ��d khj � i/i�ÿqe9|)��ÿ±p�fnl¨T�l�eªf d ÿOpqk�l�epOg�ÿOf ê ��ÿ�fhìh,Nc � p�c d c�k�í�g�e�Î8ÿ � e�ÿOl&i � T�ÿOe�f d f7pOÿql$i/ÿ ê khm2i�c�ÿ d ÿqpOk�l�e ê�� l[�"p�fnl�e � e�fni�ÿn|
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ª � ��í ê ÿ � _M1	`Ra�c�ÿ"i ê fhl d mrk ê j±ÿOe¬�9| ÿh|"e ��d i ê�� Î�í�i � k�l � l�i/c�ÿ±¨bk�í[�hc d ��fhpqÿh|��Bl¬j:fhì � l[�3i�c�ÿ)T¬�hí ê ÿ���9| ÿn| d í�Î�i ê fhpqi � k�l¬mrk ê i�c�ÿ±i ê í�ÿ ê�� l[�²�FT ê0d i ê�� lM�$� ��d k�j � i0i�ÿOe1|��²ÿ±p�fhl¨T�l�e²f d ÿqpOk�l�e�pOg�ÿ�f ê ��ÿ�fhì,Nc � p�c d c�khí�g�e£Î�ÿ � e�ÿOl&i � T�ÿqe f d f7pOÿql&i�ÿ ê khm2i�c�ÿ d ÿOpOkhl�e ê�� l[�"pOfhl�e � e�fni�ÿn|
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£�Á�Ã9Á�Ã Ä3Å�Æ,ÇR¤ � Æ2É2Å�É �MÍ Ê � Ê	û Ía�c�ÿ ê�� l[��p�fnl�e � e�fni�ÿ d±d ÿOg�ÿOpqi/ÿOeÎ&¾«i/c�ÿ ¨Qk�í[��c d ��fhpOÿ f ê ÿ£p�c�ÿqp�ìhÿOe¯Î&¾�f¬g � ìnÿOg � c�k)k	e�j¦ÿ§i�c�k)e(i/ke�ÿqi/ÿ ê j � l�ÿ�,Nc�ÿqi/c�ÿ ê i�c�ÿ ê�� l[� ��d � ê khÎ�fhÎ�g�ÿ�k ê l�khiO|ªa�c�ÿ£g � ìhÿOg � c�k)k)e ��d e�ÿ^T�l�ÿqe(i/k¬ÿ { fhg�í�fni�ÿ3i/c�ÿ� ê k�Î�fhÎ � g � iB¾�i/k�k�Î d ÿ êD{ ÿ:i/c�ÿ3�9| ÿh|�e ��d i ê�� Î�í�i � k�l¨, � i�c²ÿ��	��ÿOpqi/ÿOe��9| ÿh|�e ��d i ê�� Î�í�i � k�l9|£a2k�p�fhg�pOí�g�fni�ÿi�c�ÿb� ê k�Î�fhÎ � g � iB¾©mrk ê j©í�g�i � ? ê�� l[�Rÿ { ÿOl&i d �[,}ÿ®l�ÿqÿOe3i�kLí�l�e�ÿ ê/d i�fhl�e3i/c�ÿ®�1| ÿn|¡pqk�l&i ê�� Î�í�i � k�l7m ê khj ÿOfhp�cê�� lM��|¡�ÿOpOfhí d ÿ],�ÿ½k�l�g�¾�k�Î d ÿ êD{ ÿLi/c�ÿRi�khi�fhg��9| ÿh| d knm�ÿ�fnp�c�M¡z�a�,Nc � p�c pqk�j¦� ê���d ÿRkhm�pqk�l&i ê�� Î�í�i � k�l dm ê k�j d ÿ { ÿ ê fhg ê�� l[� d �M,}ÿLl�ÿOÿOe�i�k d ÿq��f ê fni�ÿ5i�c�ÿRi/khi�fhg1�9| ÿn| d khmTÿ�fhp�c M¡z�a � l&i/k±pqk�l&i ê�� Î�í�i � k�l d m ê k�jÿ�fhp�c ê�� l[��|+a�c ��d � ê k)pOÿ d0d ��pOfhg�g�ÿOe�f d�Î0ê�� l[� d ÿq��f ê fni � k�l[Ï[� ��d ÿ��	��g�f � l�ÿqe � l�fh����ÿOl�e � � � |Ð¢�| ó |Ñ ��{ ÿOl K fng ê ÿOfhe�¾¦mrk�í�l�e ê�� lM� d fhl�e�f � K i ó �.?�i�c ê�� l[�7p�fhl�e � e�f�i�ÿ���i/c�ÿ ê�� lM��T�i/i�ÿ ê p�c�ÿOp�ì d i/c�ÿg � ìnÿOg � c�k)k	e { fhg�í�ÿ4i�kRe�ÿ§i�ÿ ê j � l�ÿu,Nc�ÿ§i�c�ÿ ê i/c�ÿ ê�� l[�Rp�fnl�e � e�fni�ÿ ��d f®i ê í�ÿ ê�� l[�Rk ê l�kni�|�a�c�ÿ ê�� l[��T�i/i�ÿ êp�fhg�g d i�c�ÿ ê�� l[� d ÿO��f ê fni � k�l�fhl�e�í�i � g ��Ý ÿ d i/c�ÿ5g � ìhÿOg � c�k)k)e:mrí�l�p§i � khl d�� j � g�f ê i/kh/8I$í�fni � k�l�� � ?I·Ò´��| � iT ê/d i��$f d0d í�j � l[�bi�c�ÿ4ÿ�� ��d i/ÿOl�pqÿNkhm�i�c�ÿR� K i ó �.?�i�c ê�� l[�[��i�c�ÿ�g � ìnÿOg � c�k)k	e5mrí�l�p§i � k�l)$�Ó¤v w ��d p�fhg�pOí�g�fni�ÿqef d $ ÓTv w¡ÔÖÕ�×�Ø�Ù ÓTv w	ÚeÛ Ø}�ÝÜ Þ�n w.ß à Ø oÞµ ¶ g�k��háOs «�â�ã �r� ¶ � Ó¤v wµ ×åä ×�æ � Ïoè0Ó¶ Û × � J � � ? ó 5��
,Nc�ÿ ê ÿ®i�c�ÿ d í�j±j¦fni � k�l¦knm�i�c�ÿbg � ìnÿOg � c�k)k	e ��d ��ÿ ê mrk ê j±ÿOe:mrk ê i/c�ÿ®SF?�i�c3M}z�aïmrk ê ,Nc � p�c3i�c�ÿbk���ÿOl � l[�fhl[��g�ÿ®i�k9,�f ê e d fni4g�ÿ�f d i�k�l�ÿRkhm�� K i ó � ê�� l[�"e ��ê ÿqpqi � k�l du��d4d j¦fhg�g�ÿ ê i�c�fnl � i d kh�8ÿql � l[�7fnl[��g�ÿQi � j¦ÿ dó |U¼)|±a�c�ÿ¦� ¶ ��d i�c�ÿ7k�Î d ÿ êD{ ÿOe�l)í�j©Î8ÿ ê khm4�9| ÿh| d]� l�i�c�ÿ7SF?�i�c²M¡z�a¢fhl�e ä ×�æ � Ïoè0Ó¶ Û × ��d i�c�ÿ±ÿ��	��ÿOpqi/ÿOe�9| ÿn| d mrk ê i/c�ÿ-SF?�i�c�M}z�aç� ��{ ÿql�Î&¾�i/c�ÿ � ?�i�c ê�� lM��|Na�c�ÿ©� ê k�Î�fhÎ � g � iB¾©s «�â�ã"��d e�ÿ^T�l�ÿOe � l0/8I)í�fni � k�l� � ?B· 
&�|¦ª�k ê i�c�ÿ�pOfhg�pqí�g~fni � k�l²khmNi�c�ÿ�g � ìnÿOg � c�k)k	e{�,i�c�ÿ�ÿ��	�8ÿqpqi/ÿOe��1| ÿn| d � ��{ ÿql(Î&¾²i�c�ÿ�� K i ó �.?�i/cê�� lM� ��d pOfhg�pqí�g~fni/ÿOe3í d�� lM�7i/c�ÿRÿOg�ÿOp§i ê khl�e ��d i ê�� Î�í�i � k�l d c�k9,Nl � lgª � �hí ê ÿ � _W
�|8ª�k ê khi�c�ÿ ê i ê í�ÿ ê�� l[� d �ÿ��	�8ÿqpqi/ÿOeª�9| ÿh| d f ê ÿ � i�ÿ ê fni ��{ ÿqg�¾�kh��i � j ��Ý ÿOe�í d�� lM�£i/c�ÿ±k�Î d ÿ ê0{ ÿOe��1| ÿn| d � d ÿOÿ¦fh����ÿOl�e � � � |©¢�| ó �§|�}¾k���i � j ��Ý � l[�"i�c�ÿ ä ×Wè d �1i�c�ÿ-� ê k � ê fnj°g�k	khì d mrk ê i�c�ÿLÎ8ÿ d i ä ×Mè d ,Nc � p�c±� ��{ ÿLi/c�ÿ©j¦f�� � j©í�j { fhg�í�ÿLkhm$ ÓTv w |� moi�ÿ ê i�c�fni��$i�c�ÿbg � ìhÿOg � c�k)k)e { fhg�í�ÿ ��d p�fhg�pOí�g�fni�ÿqe3f��&f � l�, � i�c K�ê�� l[�-f d/d í�j¦�	i � khl9|8�®fnj¦ÿqg�¾ �&i/c�ÿÿ��	�8ÿqpqi/ÿOe �1| ÿn| d mrk ê � K i ó �.?�i�c ê�� l[�7f ê ÿ5l�kniNpOk�l d�� e�ÿ ê ÿqe � l3i/c�ÿ5p�fhg�pOí�g�fni � k�l£f d

$ Ó Ô Õ ×�Ø�Ù Ó¤v w	ÚéÛ Ø	�êÜ Þ�n w.ß à Ø oÞµ ¶ g�k ��áqs «�â�ã �r� ¶ � Óµ ×ëä ×"æ � Ïrè0Ó¶ Û × � J � � ? ó @��
,Nc�ÿ ê ÿ½i/c�ÿ d í�j±j:fni � k�l£khm2i�c�ÿLg � ìhÿqg � c�k	k)e ��d ��ÿ ê mrk ê j±ÿOe�f��&f � l�mrk ê i�c�ÿ5ÿ���fnpqi�g�¾ d fhj±ÿ½M¡z�a d í d ÿOe� l¦/�I$í�f�i � khl¯� � ? ó 5��§|G}¾�k��	i � j ��Ý^� l[��khl�g�¾ ä × � ó t � t K �Lfhl�e¦TM� � lM��fhg�g+� Ïoè0Ó¶ Û × � ó t � t K ���j:f�� � j©í�j { fng�í�ÿ=mrk ê i/c�ÿ]$ Ó ��d g�k)k�ìnÿOe£mrk ê |�Bl²� ê�� l�p � ��g�ÿ��{,�ÿ¦fhgì,4f�¾ d khÎ�i�f � l¨$¡ÓTv w y $�Ó�Î�ÿOp�fní d ÿ�,�ÿ±p�fhl²j:fnìhÿ"i�c�ÿ�$8í�v w { fng�í�ÿ©i/k�Î�ÿ$¡ÓTv w Ô $¡Ó«Î&¾ d ÿ§i/i � l[� ä ÓTv w�i/k½Î�ÿ Ý ÿ ê k�|+¨Qk�,}ÿ { ÿ ê ��i�c�ÿ ê ÿ ��d f5pOk�l d i ê f � l&i¡khm�f5g�k9,}ÿ ê j±k�j¦ÿql&i�í�jg � j � i+mrk ê i�c�ÿ"� K i ó �.?�i/c ê�� l[�"fhl�e � i4e ��d fnÎ�g�ÿ d i�c�ÿ ä ÓTv w}i/k"Î8ÿ Ý ÿ ê k�|+a�c�ÿ ê ÿqmrk ê ÿ�� � i4ÿql�fhÎ�g�ÿ d í d i/kk�Î�i�f � lG$�Ó¤v w t $�Ó�mrk ê}d k�j±ÿ=khm ê�� l[�©pOfhl�e � e�fni/ÿ d |8�Bl�pOf d ÿRknmj$�ÓTv w t $�ÓZ�)i�c�ÿ ê�� lM�©p�fhl�e � e�f�i�ÿ ��dê ÿ�*0ÿqpqi/ÿOe Î�ÿOpOfhí d ÿ½i/c�ÿ¦�	� i ó ��?�i/c ê�� lM�±pOfhl�e � e�fni/ÿ ��d g�ÿ d/d g � ìhÿqg�¾:i/k7Î8ÿ½f ê ÿOfhgX(�c�ÿ ê ÿOl�ìnk {�ê�� l[��|ª�k ê i/c�ÿ£p�fhl�e � e�fni/ÿ ê�� lM�V,Nc � p�c d fni ��d T�ÿ d $ ÓTv w y $ Ó �¡mrk�g�g�k�, � l[��ÿ { fng�í�fni � k�lªmrí�l�pqi � k�l d f ê ÿp�fhg�pOí�g�fni�ÿqe9|î�w �	$ ÓTv w�ï $ Ó � ��d pOk ê0ê ÿqpqi�ÿqe�mrk ê i/c�ÿ=i�khi�fhg��9| ÿn| d |8�ïc�ÿOl�i�c�ÿ=e � �8ÿ ê ÿOl�pqÿ±�	$ Ó¤v w³ï $ Ó ���d g�f ê �hÿ���i/c�ÿ5p�fhl�e � e�fni/ÿ ��d � ê k�Î�fhÎ�g�ÿh|
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îµà ª�k ê i�c�ÿ M}z�a d f ê khí�l�e�i/c�ÿ ÿqe[��ÿ knm=i�c�ÿ�p�fhl�e � e�f�i�ÿ ê�� lM�[��i�c�ÿ�f d0d�� �hl�ÿOe�1| ÿn| d i/ki�c�ÿ�p�fhl�e � e�f�i�ÿ ê�� l[�«f ê ÿ d í�j¦j±ÿOe�í��9|¥a�c ��d:d í�j±j:f�i � khl ��d �8ÿ ê mrk ê j¦ÿqe¯k�l�g�¾(mrk êM¡z�a d¤d�� i0i � lM�bf�iTl�k�lW?Bk { ÿ ê g�fh��� � l[� ê ÿ � � k�l5khm¬(�c�ÿ ê ÿOl�ìnk {Lê�� l[� d |X�ïc�ÿqlLi/c�ÿ�f { ÿ ê f���ÿOef d0d�� �hl�ÿOe��9| ÿh| d á ÏrÐ�ÑBÏ ��d g�f ê �hÿ��	i/c�ÿ5p�fhl�e � e�f�i�ÿ ��d � ê k�Î�fhÎ�g�ÿh|î p ª�k ê i�c�ÿ¦M¡z�a d k�í	i d�� e�ÿ±khm�i/c�ÿ¦pOfhl�e � e�fni/ÿ ê�� l[�[��i/c�ÿ3f d0d�� ��l�ÿOe²�9| ÿh| d i�k£i�c�ÿ¦pOfhl�e � ?e�fni/ÿ ê�� lM��f ê ÿ d í�j±j±ÿOe�í��9|±a�c ��d5d í�j¦j¦fni � k�l ��d fng d k£��ÿ ê mrk ê j±ÿOe�k�l�g�¾ mrk ê M¡z�a dd�� i/i � l[�¦fnibl�k�lW?�k { ÿ ê g~fh��� � l[� ê ÿ � � k�l�khm¡(�c�ÿ ê ÿOl�ìhk {�ê�� l[� d |Qa�c�ÿ©f { ÿ ê f���ÿqe��9| ÿh| d á#ð.ñ dd c�k�í�g�e:Î8ÿ d j:fng�g�ÿ ê i�c�fhl¦i�c�ÿRf { ÿ ê f���ÿOe��9| ÿh| d á Ï�Ð/ÑBÏ �ò,Nc � p�c ��d pOfhg�pqí�g~fni/ÿOe±mrk ê i/c�ÿ"îµàO|a�c�ÿ5e � �1ÿ ê ÿOl�pOÿ¦��á ÏrÐ�ÑBÏ ï á"ð.ñ d � ��d pqk ê/ê ÿOpqi/ÿOe£mrk ê i�kni�fhg9�1| ÿn| d fhl�e�i/c�ÿ5k��8ÿql � lM�7fhl[��g�ÿi�k9,�f ê e d khi/c�ÿ ê�ê�� l[� d |'�ïc�ÿql�i�c�ÿ½e � �8ÿ ê ÿql�pOÿ ��d g~f ê ��ÿ���i/c�ÿ5p�fhl�e � e�f�i�ÿ ��d � ê k�Î�fnÎ�g�ÿn|îXó }¾�i�c�ÿ ê�� lM� d ÿq��f ê f�i � khl%, � i/c i�c�ÿ K ê�� l[�3f d0d í�j±��i � k�l{�ô,�ÿ"pOfhg�pqí�g~f�i�ÿ5i�c�ÿ ê ÿ d�� e�í�fng�9| ÿh| d mrk ê ÿ�fhp�c¬M¡z�a f d � a�Ï |¶ Ô � ¶ ï»õ × ö � Ïoè0Ó¶ Û ×^ö |®a�c�ÿ-i�khi�fhgTfhj¦khí�l&i®khm ê ÿ d�� e�í�fngT�9| ÿh| d��d p�fhg�pOí�g�fni�ÿqe«f d � õ ¶ � a�Ï |¶ � �� ¶ ï �� � � �j,Nc�ÿ ê ÿ �� ¶ fnl�e �� f ê ÿ:��k d�� i � k�l { ÿOpqi/k ê khm�i/c�ÿSH?�i�c�M¡z�aãfhl�e«i�c�ÿ { ÿ ê i�ÿ��«�8k d�� i � k�l{� ê ÿ d �8ÿqpqi ��{ ÿqg�¾h|R(�k ê/ê ÿOp§i � khlªmrk ê i�kni�fhg}�9| ÿn| d���d��ÿ ê mrk ê j±ÿOe9|"�ïc�ÿql¬i/c�ÿ-i/khi�fhg¤fhj±k�í�l&iRkhm ê ÿ d�� e�í�fhgT�9| ÿh| d]��d g�f ê ��ÿ��8i/c�ÿ"p�fhl�e � e�f�i�ÿ ��d� ê k�Î�fhÎ�g�ÿh|}¾(p�fhg�pOí�g�fni � l[��i/c�ÿ � ê k)e�í�pqi:khm]î�w��PîXà��Pî p �Nfnl�eëîXóh, � i�c d k�j±ÿ k��	i � j ��Ý^� l[�0,}ÿ � ��c&i d �u,}ÿ±��ÿ§ii�c�ÿ�T�l�fhg�ÿ { fng�í�fni/ÿ±mrí�l�pqi � k�l¦î÷mrk ê i�c�ÿ±p�fhl�e � e�f�i�ÿ ê�� lM��|�}¾¬i/c�ÿhî��,i�c�ÿ ê�� l[�7T�i/i�ÿ ê e�ÿqi�ÿ ê j � l�ÿ d,Nc�ÿqi/c�ÿ ê i�c�ÿ½p�fhl�e � e�f�i�ÿ ��d i ê í�ÿ½k ê l�khi�|÷��m+fhg�g�p�fhl�e � e�fni/ÿ ê�� lM� d f ê ÿ ê ÿ^�&f ê e�ÿOe�f d m�fng d ÿ�� ê�� lM��T�i/i�ÿ êd i�kh� d �º� ��{�� lM�±i/c�ÿ ê ÿOpOkhl d i ê í�p§i�ÿOe K ê�� l[� d |P��m¡f±p�fhl�e � e�fni/ÿ ê�� l[��,Nc � p�c d fni ��d T�ÿ d i/c�ÿ-pqk�l�e � i � khl ��dmrk�í�l�e{�$i�c�ÿ ê�� l[� ��d¡ê ÿ ��f ê e�ÿqe�f d f3� K i ó ��?�i/c¦i ê í�ÿ ê�� l[�Lfhl�e¦i�c�ÿ ê�� l[�2T�i0i�ÿ ê ��k)ÿ d Î�fhp�ì7i�k½i�c�ÿ ê�� lM�p�fhl�e � e�fni/ÿ d ÿqg�ÿOp§i � k�l²��fh����ÿOl�e � � � |U¼)| ó � � l£k ê e�ÿ ê i�k7g�k)k�ì¦mrk ê f�� K i ¼���?�i/c ê�� l[��|

���}ø ùUú8�M�¬��û�ü���ýÒþ"�X�÷�¬�.ÿ#û³új�[��� �a�c�ÿ�� ê k � ê fnj Î ��f ê i � pqg�ÿ � e�ÿOl&i � T�p�fni � k�lMÏ²e�ÿ§i�ÿ ê j � l�ÿ d i�c�ÿ ��f ê i � pOg�ÿ�iB¾)��ÿ�khmRÿOfhp�c ê�� l[��í d�� l[� � i d(�c�ÿ ê ÿOl�ìnk {�ê�� l[����fni/i/ÿ ê lªfhl�e�kh�8ÿql � l[��fhl[�hg�ÿh|g/�fhp�c ê�� lM� ��d pqg~f d0d�� T�ÿOeªf d f d c�k9,�ÿ ê�� l[����f ê i � pOg�ÿ��u�� ��� �"k ê f�l�k�l d c�k9,�ÿ ê�� l[�ª��f ê i � pOg�ÿ������ � x	�9�§|ïa�c�ÿ d c�k9,�ÿ ê�� lM�ï��l�khl d c�k9,}ÿ ê�� l[�$�±��f ê i � pqg�ÿ d f ê ÿd k�j±ÿqi � j±ÿ d p�fhg�g�ÿqe-u^?�g � ìnÿb���º?�g � ìnÿw�|2a2k � e�ÿOl&i � mo¾Ri�c�ÿ}��f ê i � pOg�ÿ�iB¾)��ÿ���,}ÿ d i�f ê iTm ê k�j Î0ê�� l[� d ÿq��f ê f�i � khl[Ï��fh����ÿOl�e � � � |©¢�| ó �Qi�kh��ÿqi=i/c�ÿ©k�Î d ÿ êD{ ÿqe²�9| ÿh|½e ��d i ê�� Î�í	i � khl%� ��{ ÿOl�Î&¾�ÿ�fhp�c ê�� l[��fnl�e � i d ÿ��	��ÿOpqi/ÿOe�9| ÿn|�e ��d i ê�� Î�í�i � k�l1|�a�c�ÿLÿ���fhj±��g�ÿ d khmTi�c�ÿ d ÿq��f ê f�i�ÿOe��9| ÿh|Ne ��d i ê�� Î�í�i � k�l d f ê ÿ d c�k9,Nl � l%ª � ��í ê ÿ � _ó ��fhl�e � _ ó�ó mrk ê i/c�ÿ¦s t uwv�x�y3ÿ { ÿOl&i�| � moi/ÿ ê i�c�ÿ ê�� l[� d ÿO��f ê fni � k�l{�}i�c�ÿ�k�Î d ÿ ê0{ ÿOe¯�9| ÿh| d f ê ÿpOk�j±��f ê ÿOe�, � i/c£ÿ��	�8ÿqpqi/ÿOe��9| ÿn|�e ��d i ê�� Î�í�i � k�l d khmTfhl£ÿOg�ÿOpqi ê k�l���f ê i � pOg�ÿRfhl�e�f©j©í�k�l���f ê i � pqg�ÿn|�P=l�ÿkhmTi.,}k:��f ê i � pOg�ÿ=iB¾)�8ÿ d ,Nc � p�c�Î�ÿqi0i�ÿ êbê ÿO� ê k	e�í�pOÿ d i�c�ÿ½khÎ d ÿ ê0{ ÿqe��9| ÿh|¡e ��d i ê�� Î�í�i � k�l ��dNd ÿOg�ÿOp§i�ÿOe f d fê ÿOpqk�l d i ê í�pqi�ÿqe ��f ê i � pOg�ÿ=iB¾	��ÿh|
£�Á�ø9Á�Â È�
�+Ê)ú Í Ê)É��}Á Ê�ÁLý�Å�û Í�� Å���� Í Årþ�Æ���þ � È"§�Ê)ú Í�� þ�Æ2û³ d�� l[�"i�c�ÿ]�)í��8ÿ ê _W·5fhj � khìnfnl�e�ÿ5z�khl$i/ÿ�(4f ê g�k d�� j©í�g~fni � k�l{�Ò,}ÿLj¦fhìnÿ=i�c�ÿ5ÿ��	��ÿOp§i�ÿOe��9| ÿh|�e ��d i ê�� Î�íW?i � khl�mrk ê ÿqg�ÿOp§i ê k�l�ÿ { ÿOl&i d | PRl�c&¾)�8khi/c�ÿqi � pOfhg d ��c�ÿ ê�� pOfhg d í ê m�fhpOÿ�, � i/c ê fhe � í d k | Ó�� Ô ó 
��Ð@hjU��i/c�ÿÿ��	�8ÿqpqi/ÿOe«�9| ÿh|�e ��d i ê�� Î�í�i � k�l ��d p�fng�pOí�g~fni/ÿOe²f d f£mrí�l�pqi � k�l²khm�k���ÿOl � l[� fhl[��g�ÿ Ì i�k9,�f ê e d i�c�ÿ ê�� lM�



A V"JLKMA®ð�N W�ñPORQ J ò�ñPS®W K Q ¸ ò K2ð ñPS ó · ó
e ��ê ÿOpqi � k�l1| � pqi/í�fhg�g�¾ ��i�c�ÿ-ÿ��	��ÿOp§i�ÿOe��1| ÿn| d á Ïoè/Ó � Ì � s�� è d f ê ÿLi�fhÎ�í�g�fni�ÿqe�mrk ê ÿOg�ÿOpqi ê k�l j¦k�j±ÿOl&i/í�j khms Ô ó � �Rz�ÿ�¸#! � ��s Ô · � �=z�ÿ^¸"! � �$fnl�e=s Ô ó � � �=z�ÿ^¸"! � |'�bÿOpqÿ d0d f ê ¾ � l&i�ÿ ê ��k�g~f�i � khl ��d �8ÿ ê mrk ê j¦ÿqe� l�i�c�ÿ±��f ê i � pOg�ÿ � e�ÿOl&i � T�p�f�i � khl�i�k�k�Î�i�f � l�i/c�ÿ7e�ÿ d���ê ÿOe�á Ïoè0Ó � Ì � s��Qmrk ê i/c�ÿ"k�Î d ÿ êD{ ÿOe�i�khi�fhg��9| ÿh| d khmi�c�ÿ ê�� l[��|³ d�� l[�"i�c�ÿ½á Ïrè0Ó � Ì � s�����ÿ��	��ÿOpqi/ÿOe��9| ÿn| d mrk ê i/c�ÿ5SH?�i/c M¡z�a ��d pOfhg�pqí�g~fni/ÿOe�f d

� Ð`_ba�ÏFced¶ Û × ��u � Ô ä × ��u � � á Ïoè0Ó× � Ì ¶ Û × � s × � � � k | Ó��« ¶ � w.ß � � óÿ��	�2� « ¶ À $¡� � � � ¯����! ¶ � � � ?D¼����
,Nc�ÿ ê ÿ � Ð`_ba�ÏFced¶ Û × ��u � ÿ��	��ÿOpqi/ÿOe¬�9| ÿh| d mrk ê SH?�i�c�M¡z�a fhl�e � ?�i�c ê�� l[�:f d/d í�j � l[�±i�c�ÿL��f ê i � pqg�ÿ ��d fhlÿOg�ÿOpqi ê k�l

ä × ��u � l�k ê j:fhg ��Ý fni � k�l¦m�fhp§i�k êÌ ¶ Û × k���ÿOl � l[�±fhl[��g�ÿRkhmTi/c�ÿ5SH?�i�c�M¡z�a¶i�k9,�f ê e d i/c�ÿ � ?�i/c ê�� lM�"e ��ê ÿOpqi � k�l
k | Ó�� ê fhe � í d khm2i�c�ÿ½c&¾)��khi�c�ÿ§i � p�fhg d ��c�ÿ ê ÿ�� ó 
�|Ð@"j$ fni/i/ÿOl$í�fni � k�l£g�ÿOl[�hi/c�mrk ê i�c�ÿ5ÿ { ÿOl&i d fhj±��g�ÿ"� d ÿqÿ d ÿOp§i � khl ·�| ·�| ´��« ¶ e ��d i�fhl�pOÿRm ê k�j i�c�ÿ { ÿ ê i/ÿ���i�k"i/c�ÿ5SH?�i/c�M}z�a
� � ¯ ���! ¶ � ÿq�8ÿOp§i ��{ ÿ�p ê k d/d3d ÿOp§i � khl¯khm½fªM¡z�a°f d f²mrí�l�pqi � k�lknmRi�c�ÿ � l�p � e�ÿOl&i3fhl[��g�ÿ¯ �"�! �	ª � ��í ê ÿ#
w_W@&�a�c�ÿRm�fhpqi/k ê � k | Ó�� À « ¶ � w.ß � pOk ê0ê ÿqpqi d mrk ê i/c�ÿ5e � �8í d�� k�l£khm'(�c�ÿ ê ÿOl�ìnk { g � ��c&iO|£�Á�ø9Á�Ã È�
�+Ê)ú Í Ê)É��}Á Ê�ÁLý�Å�û Í�� Å���� Í Årþ�Æ���þ �$# �,þ�ÆTûª�k ê j©í�k�l d �M,}ÿLpOfhl fnl�fhg�¾$i � p�fng�g�¾±pOfhg�pqí�g~fni/ÿ®i�c�ÿ½ÿ��	�8ÿqpqi�ÿqe��9| ÿh|�e ��d i ê�� Î�í	i � khl�f d

� Ð`_ba�ÏFcFd¶ Û × ���,� Ô ä%å ä × ���,� � äå « ¶ � d�� l Ì'& �êÜ Þ i « ¶ æ ´ Ì´ � ××××× & Ù & �ÝÜ Þ �
æç)( w � d�� l à Ì'& �ÝÜ Þ i � Õ�* ð c~Õ¶ Û ×

æ +ç � óÿ��	�2� « ¶ À $¡� � � � ¯ ���! ¶ �� � ?D¼ ó �,Nc�ÿ ê ÿ � Ð`_ba�ÏFced¶ Û × ���,� ÿ��	��ÿOpqi/ÿOe��9| ÿn| d mrk ê i/c�ÿ-,H?�i�c/.¡z�a fnl�e � ?�i/c ê�� lM�7f d/d í�j � l[�©i�c�ÿR��f ê i � pqg�ÿ ��df"j©í�k�l
ä × ���,� l�k ê j:fhg ��Ý fni � k�l¦m�fhp§i�k ê� e ��d i�fhl�pOÿ"Î�ÿqi.,}ÿOÿOl¬i�c�ÿ { ÿ ê i�ÿ��¬��k � l&iRfnl�e¬j©í�k�l���k d�� i � k�l�fhg�k�l[�±i�c�ÿ"j©í�k�li ê f�*0ÿOp§i�k ê ¾� ¶ Û × e ��d i�fhl�pOÿ©Î�ÿqi.,}ÿOÿql²i�c�ÿ { ÿ ê i�ÿ��¬��k � l&iRfnl�e¨(�c�ÿ ê ÿOl�ìnk { ÿOj ��d/d�� k�l �8k � l&i=ÿ d i � ?j:f�i�ÿOe�mrk ê i/c�ÿ0,H?�i�c1.}z�a fhl�e � ?�i�c ê�� l[�



A 2"JLKMA®ð�N43 ñPORQ J ò�ñPS 3�K Q ¸ ò K2ð ñPS ó ·&¼Ì (�c�ÿ ê ÿOl�ìnk { k��8ÿql � lM�7fhl[��g�ÿ=khm,i�c�ÿRj-í�k�l�i ê f { ÿ ê0d�� lM�¦f�i � |+a�c�ÿ5ÿOl�ÿ ê �h¾3g�k d0dkhm2i�c�ÿ5j©í�khl ��d i�fhìnÿOl � l&i�k±fhpqpOk�í�l&iO|Ì'& �ÝÜ Þ (�c�ÿ ê ÿOl�ìnk { kh�8ÿql � l[�±fhlM��g�ÿRkhm2i�c�ÿ½j-í�k�l�i ê f { ÿ ê0d�� lM�:fni � Ô � ¶ Û × |�Bl7i/c�ÿ4ÿ^I)í�fni � k�l{� d�� l à Ì pOkhj¦ÿ d m ê k�j¥i�c�ÿ6(�c�ÿ ê ÿOl�ìnk { fhlM��g�ÿ}e�ÿO��ÿOl�e�ÿOl�pqÿbkhm�i/c�ÿP(�c�ÿ ê ÿOl�ìhk { ��c�khi/k�l� l&i�ÿql d�� iB¾¦�	/8I$í�fni � k�l:��·�?B·&�/�|2a�c�ÿ d ÿqpOk�l�e-i�ÿ ê j « ¶ � d�� l Ì i « ¶ � ´ Ì À ´ � �/��pOk�j±ÿ d m ê khj i�c�ÿ¡p ê k d/d2d ÿqpqi � k�lkhm1i/c�ÿQf ê ÿOf#,Nc�ÿ ê ÿL(�c�ÿ ê ÿOl�ìnk { ��c�khi�k�l d f ê ÿNÿOj � i/i/ÿOe"i�k�| � d¡d c�k9,Nl � l�ª � ��í ê ÿ � _�5M�Ò,Nc�ÿOl:f½j©í�k�li ê f { ÿ ê/d ÿ d ´ � , � i/c�p�c�fnl[� � lM��i�c�ÿg(�c�ÿ ê ÿOl�ìnk { k���ÿOl � l[��fnl[��g�ÿ Ì e�í�ÿ¦i/k i�c�ÿ � k�l ��Ý f�i � khl�g�k d/d �Ti/c�ÿ(�c�ÿ ê ÿOl�ìnk { ��c�kni�k�l d f ê ÿ½ÿOj � i0i�ÿqe£i/k¦i/c�ÿ-f ê ÿ�f:¼�x «Td�� l Ì � ´ � d�� l Ì i « ´ Ì �|4aTk¦pOk ê0ê ÿqpqiQi�c�ÿ½��c�khi/k�le�ÿOl d�� iB¾��j,�ÿ¦í d ÿ±i�c�ÿ±i�ÿ ê j « ¶ � d�� l Ì i « ¶ � ´ Ì À ´ � �0�§|�a�c�ÿ¦� Õ�* ð c~Õ¶ Û × ��d i�c�ÿ¦ÿ��	�8ÿqpqi/ÿOe«l$í�j©Î�ÿ ê khm4�9| ÿh| dm ê k�j ì)l�k	p�ì ?Bkhl ÿOg�ÿOp§i ê khl d ,Nc � p�c ��d ÿ d i � j:f�i�ÿOe£í d�� l[�"i/c�ÿLz�k�l&i�ÿ2(4f ê g�k d�� j©í�g~f�i � khl9|

muon

dx
⋅si

nθ

r⋅d
θ

r5
θ

dx

dθ

ª � ��í ê ÿ � _W5	`4a�c�ÿ-p ê k d0d®d ÿOpqi � k�l khm�i�c�ÿ©f ê ÿ�f�,Nc�ÿ ê ÿ�(�c�ÿ ê ÿOl�ìnk { ��c�kni�k�l d f ê ÿLÿOj � i0i�ÿOe£i�k�|P�ïc�ÿOlfj©í�k�l�i ê f { ÿ ê0d ÿ d ´ � , � i�c�p�c�fhl[� � l[�i�c�ÿ�(�c�ÿ ê ÿql�ìhk { k���ÿOl � l[�ïfhl[�hg�ÿ Ì e�í�ÿªi�k¯i�c�ÿ � k�l ��Ý f�?i � khlëg�k d/d �®i�c�ÿ®(�c�ÿ ê ÿql�ìhk { ��c�khi/k�l d f ê ÿ¬ÿqj � i/i�ÿqeëi/k«i�c�ÿ�c�fni/p�c�ÿOe¶f ê ÿOf�fhl�e � i d p ê k d/d�d ÿqpqi � k�l��d ¼�x «Td�� l Ì � ´ � d�� l Ì i « ´ Ì �§|
£�Á�ø9Á�ø È�
�+Ê)ú Í Ê)É��}Á Ê�ÁLý�Å�û Í�� Å���� Í Årþ�Æ���þ � ¥�ú �MÍ Í Ê � Ê)Éf�¡ÅrÇ �ôÍª ê k�j¥i�c�ÿ4i � j � l[� � l�mrk ê j¦fni � k�lLknm�i/c�ÿ�k�Î d ÿ êD{ ÿOe¦�9| ÿh| d � ,}ÿQe ��d i � l[�hí ��d c-i�c�ÿ6.¡z�a d T ê ÿOe), � i/c"e ��ê ÿOp§i��c�khi/k�l d fhl�e d pOfni/i/ÿ ê ÿOe���c�khi/k�l d | Ñ ��{ ÿOl�i�c�ÿ"�8ÿOfhì���k d�� i � khl87 y � l�i�c�ÿ7a:9"ª d í�Î	i ê fnpqi�ÿqe�i � j � l[�e ��d i ê�� Î�í�i � k�l{��,�ÿ � e�ÿOl&i � mo¾:i/c�ÿ5e ��ê ÿOpqiQ��c�khi�k�l d fnl�e d p�f�i/i�ÿ ê ÿqe ��c�kni�k�l d f d

7 y ï · �hl d ÿOp#¹�7 ¶ ¹�7 yµi ¼né ¶ i ´nl d ÿOp t e ��ê ÿqpqiN��c�kni�k�l d7 yji ¼�é ¶ i ´nl d ÿOp]¹�7 ¶ t d p�fni0i�ÿ ê ÿOe���c�khi/k�l d � � ?D¼�¼h�
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,Nc�ÿ ê ÿ;7 ¶ ��d i�c�ÿ�a:9"ª d í�Î�i ê fhp§i�ÿOe¯i � j � l[��khm5i�c�ÿ8,H?�i/c<.¡z�a�fhl�e¯é ¶ ��d i�c�ÿ�j¦ÿOf d í ê ÿOei � j � l[�ê ÿ d k�g�í	i � khl²f d f�mrí�l�p§i � k�l²knm4k�Î d ÿ êD{ ÿOe��9| ÿn| d �	ª � ��í ê ÿ7· _ ó ¢&�§|¦³ d�� l[��i�c�ÿ ê ÿ d í�g�i½khm6/8I$í�fni � k�l�� � ?¼�¼�����ÿ�����ÿOp§i�ÿqe��9| ÿn| d m ê k�j÷i/c�ÿ d p�fni0i�ÿ ê ÿOe g � �hc$i d � | c�Ô}dìd�ÏHa¶ Û × ��d ÿ d i � j:fni/ÿOe9|Pª � l�fhg�g�¾���ÿ��	��ÿOpqi/ÿOe��9| ÿh| d mrk êfhl£ÿOg�ÿqpqi ê k�l�fhl�e�f"j©í�k�l�f ê ÿ½pOfhg�pqí�g~f�i�ÿOe£f d� Ïoè0Ó¶ Û × ��u5k ê �,� Ô � Ð`_ba�ÏFcFd¶ Û × ��u5k ê �,� i � | c�Ô}d~d�ÏFa¶ Û × � � ?D¼h·��
£�Á�ø9Á>= È=û Í Å�? �MÍ þ � ��þ � ù �@�9Í Å�úÒ§rÊBAOÉ,Ê)Æ Í ÅDC�ú �MÍ Å�þ�Æ�Bl0��ÿOl�ÿ ê fhg	�ô,}ÿ"c�f { ÿFE ê�� l[� dL� l�f d�� l[��g�ÿLÿ { ÿql$i5i/k3Î8ÿ-fh����g � ÿqe���f ê i � pqg�ÿ � e�ÿql&i � T�p�fni � k�l9| � i�T ê0d i �i�c�ÿ5��f ê i � pOg�ÿ � e�ÿOl&i � T�pOfni � k�l�e�ÿqi/ÿ ê j � l�ÿ d i�c�ÿL��f ê i � pOg�ÿ®iB¾)�8ÿ½khm¤i/c�ÿ"T ê/d i ê�� l[�7fnl�e�l�ÿ��)i®e�ÿqi�ÿ ê j � l�ÿ di�c�ÿ d ÿqpOk�l�e ê�� l[�[��i�c�ÿ�i/c ��ê e ê�� l[�M��fhl�e d k²k�l�í�l&i � g � i"i/ÿ ê j � l�fni�ÿ d , � i/cGEG?�i/c ê�� l[��|��ïc�ÿql�,}ÿe�ÿqi/ÿ ê j � l�ÿNi/c�ÿQ��f ê i � pqg�ÿ4iB¾)�8ÿQkhm8i�c�ÿ � ?�i�c ê�� lM�[��i�c�ÿQÿ��	��ÿOp§i�ÿOe:�9| ÿn|+e ��d i ê�� Î�í�i � k�l d mrk ê i�c�ÿ � ?�i�c ê�� lM�f ê ÿNp�fng�pOí�g~fni/ÿOe7m ê k�j /8I$í�fni � k�l � � ?D¼������8� � ?D¼ ó ���$fhl�e � � ?D¼h·&�|8ª�k ê khi/c�ÿ ê¡ê�� l[� d �$ÿ�����ÿOp§i�ÿqe3�9| ÿh| d f ê ÿp�fhg�pOí�g�fni�ÿqe3Î&¾ Î0ê�� l[� d ÿO��f ê fni � k�l[Ï���fh����ÿOl�e � � � |©¢�| ó �§|8�Bl3i/c�ÿ ê�� l[� d ÿq��f ê fni � k�l{�	i/c�ÿ=ÿ�����ÿOp§i�ÿqe��9| ÿh| dmrk ê i�c�ÿ d ÿ ê�� l[� d f ê ÿRp�fhg�pOí�g�fni�ÿqe�í d�� lM�7i/c�ÿ5k�Î d ÿ ê0{ ÿOe��1| ÿn|¡e ��d i ê�� Î�í�i � k�l9|�a�c�ÿ ê ÿ§mrk ê ÿ��[,�ÿ½í d ÿ� Ïrè0Ó¶ Û × ��u � � � Ïoè0Ó¶ Û × ����� pOfhg�pqí�g~fni/ÿOe�m ê k�j /�I$í�f�i � khlë� � ?I¼��&���Q� � ?I¼ ó ����fhl�eë� � ?D¼h·��], � i/c�fhlf d0d í�j±��i � k�l�khmTi�c�ÿ5��f ê i � pOg�ÿ®iB¾)�8ÿn|� Ïrè0Ó¶ Û × ö � �IHKJÔ � � pOfhg�pqí�g~fni/ÿOeÎ&¾ ê�� l[� d ÿO��f ê fni � k�lf, � i�c�khí�i�fhl&¾¯f d0d í�j±��i � k�l¯khm5i/c�ÿ��f ê i � pOg�ÿ®iB¾)�8ÿn|,Nc�ÿ ê ÿ � ��d i�c�ÿ ê�� l[�5l$í�j©Î�ÿ ê mrk ê ,Nc � p�c¦� ê k � ê fhj¢e�ÿ§i�ÿ ê j � l�ÿ d i/c�ÿQ��f ê i � pqg�ÿ�iB¾)�8ÿn|+a�c�ÿb� ê k�Î�fnÎ � g � iB¾mrí�l�pqi � k�l ��d e�ÿ^T�l�ÿOe�i/k7ÿ { fhg�í�fni�ÿ=i/c�ÿ5k�Î d ÿ ê0{ ÿOe��9| ÿh|�e ��d i ê�� Î�í�i � k�l£f d
� k �MLZ¶ Û × ��u½k ê �,� Ô

:;;;;;;< ;;;;;;=
s «�â�ã �r� ¶ � � Ïoè0Ó¶ Û × ��u5k ê �,� i µ× öDNÙ × �

Ïoè0Ó¶ Û × ö � � e ��ê ÿOpqiQ��c�khi�k�l ds «�â�ã �H� � � Ð`_ba�ÏFced¶ Û × ��u5k ê �,� i µ× ö�NÙ × �
Ïoè0Ó¶ Û ×^ö �� s «�â�ã ��� ¶ � � | c�Ô}d~d�ÏFa¶ Û × i � ¶ ï � ¶ Û × � � d p�f�i/i�ÿ ê ÿqe ��c�kni�k�l d � � ?D¼�¢&�

,Nc�ÿ ê ÿ7s «�â�ã ��� ðPO | � � Ïoè/Ó � ��d e�ÿ�T�l�ÿOe � l®/�I$í�f�i � khl¶� � ?B· 
&�Lfnl�e�� ¶ Û × ��d i/c�ÿ d ÿq��f ê f�i�ÿOe��9| ÿh| d mrk ê i/c�ÿ,H?�i/c8.¡z�a m ê k�j i�c�ÿ � ?�i�c ê�� l[�7p�fhg�pOí�g�fni�ÿqe�Î&¾�i/c�ÿ ê�� lM� d ÿO��f ê fni � k�l²� d ÿOÿLfh����ÿOl�e � � � |Ð¢�| ó �|}³ d�� l[�i�c�ÿ�� ê k�Î�fhÎ � g � iB¾²� k �MLZ¶ Û × i�c�ÿ3mrk�g�g�k9, � lM��g � ìhÿOg � c�k)k)e ��d p�fhg�pOí�g�fni�ÿqeªmrk ê i�c�ÿ�ÿOg�ÿqpqi ê k�l(fhl�e�j©í�k�lf d/d í�j¦�	i � khl d | $ × ��uLk ê �,� Ô Q
Ø � ö Ü Þ n Ù w.ß �SR Ø oÞ Ú � k

�TL>¶ ö Û × ��u½k ê �,� � � ?D¼ ´h�
¨bÿ ê ÿ�$ × ��u � ��d pOfhg�pqí�g~f�i�ÿOe¦í d�� l[�Li/c�ÿ®ÿqg�ÿqpqi ê k�l:ÿ��	�8ÿqpqi�f�i � khl3� Ïoè0Ó¶ Û × ��u ��fhl�e�$ × ����� ��d pOfhg�pqí�g~fni/ÿOe¦í d�� l[�i�c�ÿRj©í�k�l£ÿ��	�8ÿqpqi�fni � k�l�� Ïoè0Ó¶ Û × �����§|+a�c�ÿ5� ê k	e�í�pqi � l3i/c�ÿRÿ I$í�f�i � khl ��d ��ÿ ê mrk ê j±ÿOe3mrk ê i/c�ÿ-,H?�i�c/.¡z�a d,Nc�k d ÿ¦k���ÿOl � l[� fnl[��g�ÿ Ì ¶ Û × ��d , � i�c � l ó | ´£i � j±ÿ d i�c�ÿ�(�c�ÿ ê ÿql�ìhk { kh�8ÿql � l[��fhl[�hg�ÿh|B9R�	i � j ��Ý fni � k�l dkhm�� Ïoè0Ó¶ Û × ��u �Qfhl�e�� Ïoè/Ó¶ Û × ���,�Nf ê ÿ©��ÿ ê mrk ê j±ÿOe Î$¾�p�c�fhlM� � l[�¦i�c�ÿ©e ��ê ÿqpqi � k�l�fnl�e i�c�ÿ�(�c�ÿ ê ÿOl�ìnk { k���ÿOl � l[�fhl[��g�ÿ � l5k ê e�ÿ ê i�k>��ÿqi2j¦f�� � j©í�j g � ìhÿqg � c�k	k)e"$ × ��u ��fhl�e2$ × ���,�§|2a�c�ÿ ê�� lM�Qe ��ê ÿqpqi � k�l½fhl�es(�c�ÿ ê ÿOl�ìhk {k��8ÿql � lM�¦fnl[��g�ÿZ,Nc � p�c�j:fhìnÿ=i�c�ÿ5g � ìhÿqg � c�k	k)e3j¦f�� � j©í�jãf ê ÿRí d ÿqe�mrk ê i/c�ÿ5� ê kni�k�l�e�ÿOpOf�¾�fhl�fhg�¾ d���d |
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�Bl½k ê e�ÿ ê i/kQpqk�j©Î � l�ÿ�i�c�ÿ}fnÎ8k { ÿ�g � ìhÿqg � c�k	k)eZ, � i�c½fhl�kni�c�ÿ ê ÿ d i � j¦fni�k ê ,Nc � p�c½í d ÿ d i�c�ÿ (�c�ÿ ê ÿOl�ìhk {k��8ÿql � lM�¦fnl[��g�ÿ���i�c�ÿ½g � ìnÿOg � c�k)k	e ��d i ê fhl d mrk ê j±ÿOe � l&i/k7i/c�ÿ#� à e ��d i ê�� Î�í�i � k�l£f d

� à× ��uLk ê �,� Ô óg�k � w y u � � ï g�k � w y $ × ��u½k ê ���/� ï pOkhl d i�fhl&i � � ?D¼�
��³ d�� l[�"i�c�ÿ#� à× ��u ��fhl�eg� à× ���,����� ê k�Î�fnÎ � g � i � ÿ d m ê k�j i�c�ÿ2(�c�ÿ ê ÿOl�ìhk { ��fni/i/ÿ ê l f ê ÿ5p�fhg�pOí�g�fni�ÿqe£f d
� Ó�Ô}d~d�ÏFaU*× ��uLk ê ��� Ô ÿ��	� äå ï ó¼ á � à× ��u5k ê �,� ï � àV ¶ ×é@W�XÞ

Y à æç � � ?D¼ 1h�
,Nc�ÿ ê ÿ�� àV ¶ × Ô j � l³zb� à× ��u � � � à× ���,�.�¤fnl�e�é@WZXÞ ��d pOfhg�pqí�g~f�i�ÿOe�m ê k�j i/c�ÿ-e�ÿ^� ê ÿqÿ"khm�m ê ÿOÿOe�k�j f d é@WZXÞ Ô� ¼�EM[�,Nc�ÿ ê ÿMET[ ��d i/c�ÿ5l$í�j©Î�ÿ ê khm�.}z�a d í d ÿOe � l7/8I)í�fni � k�l²� � ?I¼ ´��|z�k ê ÿqk { ÿ ê ��fhl�khi/c�ÿ ê � ê k�Î�fhÎ � g � iB¾ ��d e�ÿ�T�l�ÿqe�í d�� lM�©k�l�g�¾±i/c�ÿ#(�c�ÿ ê ÿql�ìhk { k���ÿOl � l[�"fnl[��g�ÿn| Ñ ��{ ÿqli�c�ÿ ê ÿqpOk�l d i ê í�pqi/ÿOe�k��8ÿql � lM�¦fnl[��g�ÿ5f dbÌ �×6\^] Ì × ��i�c�ÿ5� ê k�Î�fhÎ � g � iB¾ ��d p�fhg�pOí�g�fni�ÿqe£f d

� Ô_*�ÑP` Ï× ��uLk ê ��� Ô pOk�l d i�fnl$i � ÿ���� äå ï ó¼ á Ì �× ï Ì Ïoè0Ó× ��u½k ê �,�
] Ì × Y à æç � � ?D¼�5��

,Nc�ÿ ê ÿ Ì Ïrè0Ó× ��u �7fnl�e Ì Ïoè/Ó× ���,�"f ê ÿ�i/c�ÿ£ÿ��	�8ÿqpqi/ÿOe�(�c�ÿ ê ÿql�ìhk { k��8ÿql � lM�²fnl[��g�ÿ3mrk ê fnl(ÿqg�ÿqpqi ê k�l�fhl�ej©í�k�l{� ê ÿ d ��ÿOpqi ��{ ÿOg�¾���p�fng�pOí�g~fni/ÿOe3m ê khj ÿ d i � j¦fni�ÿqe ê�� lM�©j¦khj¦ÿql$i/í�j í d�� l[�©i�c�ÿRe�ÿqi/ÿOpqi/ÿOe£�9| ÿh| d |¡³ d ?� l[�©i/c�ÿR� ê khÎ�fhÎ � g � iB¾7m ê k�j i/c�ÿ5��fni0i�ÿ ê l�fhl�e�i�c�ÿR� ê k�Î�fnÎ � g � iB¾7m ê k�j i�c�ÿLfnl[��g�ÿ��	i/khi�fhg8� ê khÎ�fhÎ � g � iB¾ ��de�ÿ^T�l�ÿOe�f d � × ��u � Ô � Ó�Ô}d~d�ÏFaU*× ��u � � � Ô_*/ÑP` Ï× ��u � � � ?D¼�@��� × ���,� Ô � Ó�Ô}dìd�ÏFaa*× ���,� � � Ô_*�ÑP` Ï× ���,� � � ?I· ���ª�k ê f d�� l[��g�ÿ�? ê�� l[��ÿ { ÿOl&i��¡,Nc�ÿOl(��w§��u � Ò �8wq�����3���8wq��u �h¹ã��wq���,�/����i�c�ÿ ê�� l[� ��ds� e�ÿOl&i � T�ÿqe�f dd c�k9,}ÿ ê�� l[����l�k�l d c�k�,}ÿ ê�� l[�&�QiB¾)�8ÿn|5¨bk9,�ÿ { ÿ ê �9mrk ê f:j©í�g�i � ? ê�� l[�"ÿ { ÿOl&i½g � ìnÿ-f½s�t u v x y �ô,�ÿ-e�k�l è ií d ÿ£i�c�ÿ�fhl[�hg�ÿ£� ê khÎ�fhÎ � g � iB¾�� Ô_*�ÑP` Ï× � l«i/c�ÿ���f ê i � pOg�ÿ3iB¾)�8ÿ�e�ÿqi/ÿ ê j � l�fni � k�l9|�a�c�fni ��d Î�ÿOp�fní d ÿ�f �m ê k�j i�c�ÿ®e�ÿOpOfw¾:khm,i�c�ÿbx y d k�j±ÿqi � j±ÿ d ��ÿOl�ÿqi ê fni�ÿ d6� lh,�fni/ÿ ê ��j±ÿ�fnl:m ê ÿqÿR��fni�c�knmKb ´ ´-pOj:�¡Î�ÿqmrk ê ÿp�fhí d�� l[�Ri/c�ÿNÿOg�ÿqpqi ê k�j¦f���l�ÿ§i � p d c�k9,}ÿ ê fhl�e"i�c ��d � ��{ ÿ d f d j¦fhg�g ê ÿqpOk�l d i ê í�pqi/ÿOe:kh�8ÿql � l[�½fhlM��g�ÿ4knm8i/c�ÿ(�c�ÿ ê ÿOl�ìnk {�ê�� l[��|£a�c�ÿ d j:fhg�g+k���ÿOl � l[��fhlM��g�ÿ±j:fnìhÿ d � Ô_*/ÑP` Ï× ��u � d j:fng�g}� ê ÿ d í�g�i � l[� � l d j:fhg�g�� × ��u �|a�c�ÿ ê ÿqmrk ê ÿ��&mrk ê i�c�ÿ�j©í�g�i � ? ê�� lM�bÿ { ÿOl&i ��,}ÿNe�ÿOp � e�ÿqe±i/k½í d ÿ�k�l�g�¾-i/c�ÿ���fni0i�ÿ ê l7� ê k�Î�fhÎ � g � iB¾L� Ó�Ô}d~d�ÏFaU*× ��u �fhl�e � Ó�Ô}dìd�ÏFaa*× ���,�3i�k�e�ÿqi/ÿ ê j � l�ÿ�i/c�ÿ���f ê i � pOg�ÿ�iB¾	��ÿh|Y�®fnj¦ÿqg�¾ ��,Nc�ÿOl�� Ó�Ô}dìd�ÏFaU*× ��u � Ò � Ó�Ô}dìd�ÏHaa*× �������� Ó�Ô}d~d�ÏFaU*× ��u �u¹� Ó�Ô}d~d�ÏFaU*× ���,�/����i�c�ÿ � ?�i/c ê�� l[� ��d6� e�ÿql$i � T�ÿqe f d�d c�k9,}ÿ ê�� l[���rl�k�l d c�k9,�ÿ ê�� l[�$��iB¾)�8ÿn|
����c �������ed>�Kf�ú8�¬új�[�g�÷�£�Áh=,Á�Â Ä3Å�Æ,ÇR¥1Êi� �����WÍ Å�þ�Æ^Aa�c�ÿ Î0ê�� l[� d ÿO��f ê fni � k�l[Ï®� ê k � ê fhj d ÿq��f ê f�i�ÿ d e�ÿqi�ÿqpqi/ÿOe7�9| ÿh| d8� l©ÿOfhp�cj.}z�a � l$i/k=pOkhl$i ê�� Î�í�i � k�l d m ê k�jÿ�fhp�c ê�� lM��| � d f ê ÿ d í�g�i �2i/c ��d5d ÿO��f ê fni � k�l¨� ��{ ÿ d i/c�ÿ±k�Î d ÿ ê0{ ÿOeª�9| ÿh|�e ��d i ê�� Î�í�i � k�l d mrk ê#� l�e ��{�� e�í�fhgê�� lM� d | �²ÿ£l�ÿOÿqe(i/c ��d"d ÿO��f ê fni � k�l«mrk ê i/c�ÿ ê�� lM�±T�i/i � l[��fhl�e«i/c�ÿ£��f ê i � pqg�ÿ � e�ÿOl&i � T�p�f�i � khl«khm®ÿOfhp�cê�� lM�£f d ,�ÿqg�g�f d i/c�ÿ7j¦khj¦ÿql$i/í�j ê ÿOpqk�l d i ê í�pqi � k�l9|"a�c�ÿ d i ê f�i�ÿ �n¾�khm�i�c�ÿ d ÿO��f ê fni � k�l ��d mrkhg�g�k9, � l[��|Ñ ��{ ÿOl²i�c�ÿ { ÿ ê i�ÿ��ª�8k d�� i � k�l�fhl�e ê�� l[��e ��ê ÿOp§i � khl{�¤i�c�ÿ:ÿ��	��ÿOp§i�ÿOe(�9| ÿh|�e ��d i ê�� Î�í�i � k�l¬mrk ê ÿOfhp�c ê�� lM�



A 2"JLKMA®ð�N43 ñPORQ J ò�ñPS 3�K Q ¸ ò K2ð ñPS ó ·Ò´
f d f�mrí�l�pqi � k�lªknm�k���ÿOl � l[��fhl[�hg�ÿ ÌU��d p�fhg�pOí�g�fni�ÿqeªfhpqpOk ê e � lM� i�k i/c�ÿ:khÎ d ÿ ê0{ ÿqe��1| ÿn| e ��d i ê�� Î�í	i � khlf d/d í�j � l[�½fhl±í�l � mrk ê j e ��d i ê�� Î�í�i � k�l � l¦f Ý � j-í�i�c�fng�fhl[��g�ÿ:k4lnm:o �ap �-q�r�ÿNÿ��ts�ÿ'uSq�ÿ'v$s�l ÿwl!v � oxq ê�� Î�ítq �Uy�pz Ïoè0Ó¶ Û × �º,6r�ÿ ê ÿ{, ê ÿ}|rÿ ê o~q yB� .��1� p í@�-Î8ÿ ê-��p v;� ê ÿ}|rÿ ê o~q y��:ê��ap � p í@�©Î�ÿ ê ��q�r�ÿ y Î@o0ÿ êx� ÿ'v�s�l ÿ�l�o y |q�r�ÿ0,H?�q�r/.��1��� z ¶�� �hê ÿ-o/ÿ}s �hê�� q�ÿ'v � o

z ¶ Û × Ô z ¶�� z Ïrè0Ó¶ Û ×� × ö z
Ïoè/Ó¶ Û × ö � � ?g� ó �

,6r�ÿ ê ÿ z ¶ Û × � on| ê�� u}q �ay"p���� s�l ÿwl�o y |�q�r�ÿ:,H?�q�r�.��/� � o�o � � p ÿ}vjq y q�r�ÿ:�ô?_q�r ê��Up ��lµ� � q�r{q�r�ÿ � o�o0í@�js�q �ay"py |�q�r�ÿ1k^o0¾����±ÿ}q ê ¾���q�r�ÿ z Ïoè0Ó¶ Û × u ��p Î�ÿ�u ��� uOí �U� q�ÿ}v�| ê�y �Ëá Ïoè0Ó× � Ì ¶ Û × � ,6r � u�r � o�q�r�ÿ£ÿ��ts�ÿ'u}q/ÿ'v^s�l ÿwlv � o�q ê�� Î�í�q �Uy"p)� o � |rí p uSq �ay"pTy | y s8ÿ p[�Up � ��p � � ÿ Ì l4��r�ÿ ê ÿ}| y�ê ÿ���u ��� uqí ��� q �Uy"p-y |@q�r�ÿ�á Ïoè0Ó× � Ì � � o2ÿ}o�o0ÿ p q �U����Up q�r�ÿ ê��Up �{o0ÿ's �hê�� q �ay"p l� p q�r�ÿ�T ê oxq)o�q�ÿ'sx� �w�U� z Ïoè/Ó¶ Û × �hê ÿ{o/ÿ}q � oxo/í@� �Up ��q�r � q ���a� s �hê q � u � ÿ}o �hê ÿ±ÿ � ÿ}u}q êxy"p o}l{��r�ÿ p � �UpM� q �U���ÿ��ts8ÿ}u}q/ÿ'v8s�l ÿwl�v � oxq ê�� Î�í�q �ay"p o �hê ÿ-v�ÿ}q/ÿ ê � �ap ÿ'v�Î&¾B� �ap[� � ��Ý^�Up �0q�r�ÿ0| y��U�Uy , �ap ��� à��
� à× Ô �

Ø � ö Ü Þ nWq_  r ä%%å
z ¶ ö ï � × ö z

Ïoè0Ó¶ ö Û × ö� z ¶ ö
æ ++ç à � � ?g�&¼ �

��r�ÿ�o/í���� � q �ay"p%� o~s�ÿ ê | y�ê �±ÿ'v8| yhê����a�4y |�, H ?�q�r¡.��1�¢| y�ê ,6r � u�r;q�r�ÿ y s�ÿ p[�ap � ��p � � ÿ0q y , �nê v@o�q�r�ÿ�ô?_q�r ê��Up �jv ��ê ÿ}u}q �Uy"p£Ì ¶ ö Û × � ou, � q�r �ap 1���ö'l � u}q�í ��� s ê�y uOÿ}v�í ê ÿ � o
� � ? ó � � y v � |o¾ y�p@� ¾�q�r�ÿ±T ê oxq ê��Up �M� z Ïoè0Ó¶ Ûbw �:q y � �ap[� � ��Ý ÿBq�r�ÿ0� àw l£��r�ÿ y s�q � � ��Ý'� q �ay"p»� o�v y"p ÿ�Î$¾u�r ��p � �ap �jq�r�ÿ0� y �¦ÿ p q/í@� y |Kq�r�ÿ"T ê o�q ê��Up ��l
� � ?D¼ � � y v � |o¾ y"p@� ¾¡q�r�ÿ�o/ÿ'u y"p v ê��Up �[� z Ïrè0Ó¶ Û à �4q y � �UpM� � ��Ý ÿMq�r�ÿ�� àà l/��r�ÿ y s�q � � ��Ý¤� q �Uy�p0� o)v y"p ÿ¦Î$¾u�r ��p � �ap �jq�r�ÿ0� y �¦ÿ p q/í@� y |Kq�r�ÿ0o/ÿ'u y"p v ê��Up �@l
¥¥¥¥� � ?�� � � y v � |o¾ y"p@� ¾�q�r�ÿ�EG?_q�r ê��Up �M� z Ïrè0Ó¶ Û Ó �!q y � �ap[� � ��Ý ÿ�q�r�ÿh� àÓ l;��r�ÿ y s�q � � ��Ý¤� q �Uy"pV� oMv y"p ÿ:Î$¾u�r ��p � �ap �jq�r�ÿ0� y �¦ÿ p q/í@� y |Kq�r�ÿ)Eg?_q�r ê��Up ��l

�rÎ � Ñ y Î � u�ì�q y � � ? ó � í p q �U�����U� � à× è o�u y"p�� ÿ ê ��ÿ�l� |Dq�ÿ êu� q/ÿ ê�� q �ap �Mq�r�ÿ-s ê�y uOÿ}v�í ê ÿ��M,}ÿ#��ÿ}q¦q�r�ÿ �ap[� q ����� o/ÿ}s �hê�� q�ÿ}v/s�l ÿwl�o z ¶ Û × í@o �Up ��q�r�ÿ-u y�pi� ÿ ê ��ÿ'v z Ïoè0Ó¶ Û ×��p vU/�I$í � q �Uy�p � � ?P� ó � lm:o �ap �$q�r�ÿ �Up[� q �U��� o/ÿ}s �hê�� q�ÿ}v¡s�l ÿwl�o z ¶ Û × �º,}ÿ�� � ìhÿ)q�r�ÿ©ÿ��ts8ÿ}u}q�ÿ}v�s�l ÿwl�v � oxq ê�� Î�ítq �Uy�p á Ïoè/Ó× � Ì � � o� |rí p uSq �Uy�p8y | y s�ÿ pM�Up � ��p � � ÿ Ì q y , �hê v@o~q�r�ÿ��ô?�q�r ê��Up ��v ��ê ÿ'uSq �Uy�p l���r�ÿ"á Ïoè0Ó× � Ì � � o�q�r�ÿ©ÿ��ts�ÿ'u}q/ÿ'vs�l ÿwl�o0s êxy *0ÿ'uSq�ÿ}v y"p r&¾�s y q�r�ÿSq � u ��� oxs@r�ÿ ê�� u ��� o/í ê | � uqÿ{uOÿ p q/ÿ ê ÿ}v � q-q�r�ÿ ê ÿ}u y"p oxq ê í@u}q/ÿ'v � ÿ ê q�ÿ��Il�ª yhê� � ì �ap �/q�r�ÿ3á Ïoè/Ó× � Ì � | ê�y �§q�r�ÿ z ¶ Û × �µ,}ÿ p ÿqÿ'v¨q y u yhê/ê ÿ}u}qMq�r�ÿ p í��©Î8ÿ êTy |¦s�l ÿwl�o)| y�ê q�r�ÿ�v � o�q ��p uqÿ| ê�y �©q�r�ÿ � ÿ ê q/ÿ��º��q�r�ÿ � q�q/ÿ p í � q �Uy"p�� ÿ p ��q�r{� ��p v�q�r�ÿM.��/� � u}uOÿ'stq ��p uqÿ � o
z H¶ Û × Ô z ¶ Û × � ÿ��ts4� ï k | Ó��$ Ô O | �¦� óÿ��ts4� ï « ¶ À $ � � ó� � ¯ �"�! ¶ � � � ?g�"� �

,6r�ÿ ê ÿ



A 2"JLKMA®ð�N43 ñPORQ J ò�ñPS 3�K Q{ª}ò K2ð ñPS ó � 

z H¶ Û × s êxy *0ÿ'uSq�ÿ'v1s�l ÿ�l�o y"p q�r�ÿ0r$¾�s y q�r�ÿ}q � u ��� oxs@r�ÿ ê ÿ
k | Ó�� ê�� v � í@o y |4q�r�ÿ)r&¾�s y q�r�ÿSq � u ��� oxs@r�ÿ ê ÿ�� ó 
�lÐ@{�$ Ô O | � Î@o y�ê stq �Uy�p/� ÿ p �wq�r�s �hê�� �¦ÿSq�ÿ ê | y�ê � y"p q�ÿs( �hêx�Uy o � �©í �U� q �ay"p �M´ ´��$ � qxq�ÿ p í � q �Uy�p/� ÿ p �wq�rB| y�ê q�r�ÿ½ÿ � ÿ p q~o � �js � ÿj��o/ÿqÿ0o/ÿ'uSq �ay"p �tl«��l ´ �« ¶ v � oxq �wp uOÿ5Î�ÿ}q.,}ÿOÿ p q�r�ÿ � ÿ ê q/ÿ�� ��p v�q�r�ÿ),F?_q�r1.��1�
� � ¯ ���! ¶ � ÿ}¬8ÿ'uSq �h� ÿ�u êxy o�ono0ÿ'uSq �Uy�p{y | � .��/� � o � |rí p u}q �Uy"pTy |q�r�ÿ �ap u � v�ÿ p q �wp � � ÿ ¯ �"�! �	ª � ��í ê ÿ#
Z®W@ �¡¾8o0í@��� �Up �:í@s;q�r�ÿTu y�ê/ê ÿ'u}q/ÿ'v�s�l ÿ�l z H¶ Û × | yhê q�r�ÿT�ô?�q�r ê��Up ��, � q�r �Up ÿ � u�r y s�ÿ p[�ap � ��p � � ÿLÎ �Up �,�ÿ]��ÿ}q:q�r�ÿ-á Ïoè/Ó× � Ì � l¦¯bÿ ê ÿ�� ��p/y s�q � � ��Ý'� q �ay"p�� o6v y�p ÿMo y q�r � q:� ���Up u y"p q ê�� Î�í�q �ay"p q y q�r�ÿLá Ïoè0Ó× � Ì �u y �±ÿ'o�| êxy � p@y�p ? y�� ÿ ê��U� s@s �ap � ê ÿ^� �Uy�p°y |�q�r�ÿ ê��ap �@l±. ê�y s�ÿ ê{p@yhê � ������Ý¤� q �Uy"p±��p v²o�� y�y q�r �ap � �hê ÿ��� o y v y"p ÿ-| y�ê q�r�ÿLá Ïoè/Ó× � Ì � l� p q�r�ÿ p ÿ���q-oxq/ÿ's{�ô,�ÿ � q�ÿ ê�� q �a� ÿ � ¾ y s�q � � ��Ý ÿ-q�r�ÿ-á Ïoè0Ó× � Ì � í@o �Up �jq�r�ÿ �~� ìnÿ ��� r y�y v�|rí p u}q �ay"p l���r�ÿÿ��ts8ÿ}u}q/ÿ'v�s�l ÿwl�o�| yhê q�r�ÿB,F?_q�r².��/� z Ïoè/Ó¶ Û × �hê ÿ ê ÿ}u ��� uOí �U� q�ÿ}v¨| ê�y �³q�r�ÿ£á Ïoè0Ó× � Ì ¶ Û × � Î&¾¨q�r�ÿ�|rí p uSq �ay"p,6r � u�r/u y�ê0ê ÿ}o�s y"p v@o6q y q�r�ÿ �ap�� ÿ ê o/ÿ0|rí p uSq �Uy�p/y |'/8I$í � q �Uy"p � � ?g�"� � l

z Ïoè0Ó¶ Û × Ô á Ïoè0Ó× � Ì ¶ Û × �¦� ÿ��ts4� k | Ó��$ Ô O | �6� óÿ��ts4� « ¶ À $ � ��� � ¯~���! ¶ � � � ?g��¢ �
m�o �ap �$q�r�ÿ p ÿ�, z Ïoè/Ó¶ Û × ��o/ÿ}s �hê�� q �Uy�p;y |nq�r�ÿ y Î@o0ÿ êx� ÿ'v´s�l ÿ�l�o � o�s8ÿ ê | y�ê �¦ÿ}v � � ���ap Î&¾8� � � � � ��Ý^�Up �{q�r�ÿ| y"�U�ay , �ap � �~� ìhÿ ��� r yty v�|rí p u}q �Uy"p $ × �$ × Ô �

Ø � ö Ü Þ nWq_  r
�Uy ��á}µ «�â�ã � z ¶ ö·¶ � × ö ä × ö¬æ z

Ïoè/Ó¶ ö Û × ö � Y ��¸ á Ïoè0Ó× � Ì ¶ ö Û × �¦� � �ap z ó ¶ ¸ Ì �× À Ì ¶ ö Û × � � � ?g�Ò´ �
,6r�ÿ ê ÿ ä × ö � o �1p�y�ê � ������Ý¤� q �Uy"p s �hê�� �±ÿ}q/ÿ ê í@o0ÿ'v¨| y�ê q�r�ÿ y s�q � � ��Ý'� q �ay"p � Ì �× � o0q�r�ÿ ê ÿ}u y"p oxq ê í@u}q/ÿ'vy s8ÿ p[�Up � �wp � � ÿ y |Kq�r�ÿ0�ô?�q�rU(¹r�ÿ ê ÿ p ì y���ê��Up �M� ��p vBq�r�ÿ6µ «�â�ã � z ¶ ö ¶ õ × ö ä × ö æ z

Ïoè/Ó¶ ö Û × ö � � o¦q�r�ÿ-s ê�y Î � Î �U�~� qB¾y | y Î@o/ÿ êx���Up � z ¶ ö , � q�r�ÿ��ts8ÿ}u}q�ÿ}v;s�l ÿ�l�o y | õ × ö ä × ö æ z
Ïoè0Ó¶ ö Û × ö ��p v�v�ÿ^T p ÿ'v � o

µ «�â�ã � z ðPO | ¶ z Ïoè0Ó � Ô
:;;;;;;;;< ;;;;;;;;=

ó� ¼»º1é ÿ��ts á ï � z ðPO | ï z Ïoè0Ó � à¼�é à Y ¶ | y�ê z Ïoè0Ó-Ò ¼��{s�l ÿwl
u y"p��"y"� í�q �ay"p�y | y"p ÿ0s�l ÿ�l | y�ê z Ïoè0Ó ¹¯¼��{s�l ÿwlv � oxq ê�� Î�í�q �ay"p���p v � . y � o�o y"pv � oxq ê�� Î�í�q �ay"p �	ª � ��í ê ÿ � ®�@ � ¶

� � ?g� 
 �
,6r�ÿ ê ÿFq�r�ÿ7é � o-v�ÿ�T p ÿ'v � oRé à Ô � ó �U¼ � � z Ïoè/Ó � à i �	��� ó � z Ïoè/Ó � à �Up ,6r � u�r¡q�r�ÿ{| � u}q y�ê ó lG¼$q � ìnÿ'o�Up q y$� u'u y í p q�q�r�ÿ�v � ¬8ÿ ê ÿ p uqÿ y |nq�r�ÿ � uSq�í �w� .��1� ê ÿ}o y"� í�q �ay"p | êxy �eq�r�ÿ � v�ÿ �w�4y�p ÿ ��p v1q�r�ÿT| � u}q yhê��l ó u y�ê0ê ÿ'oxs y�p v@oBq y q�r�ÿ�í p uqÿ ê q ���ap qB¾ y |-q�r�ÿ±� ���ap u ���~� Î ê�� q �ay"p l¼��r�ÿ¡s ê�y Î � Î �a��� qB¾°|rí p u}q �Uy"p | yhêz ðPO |¡¹ë¼��Fs�l ÿ�l � o�u ��� uOí �U� q�ÿ}v�Î&¾�u y"p��"y"� í�q �ay"p�y |�q�r�ÿM�±ÿ � o/í ê ÿ'v y"p ÿ)s�l ÿwl¹v � oxq ê�� Î�í�q �ay"p �	ª � ��í ê ÿ0�Z®1 � ��p v � . y � oxo y"p v � o�q ê�� Î�í�q �Uy"p � ��p v � oFoxr y , p �Up ª � ��í ê ÿ � ®W@�l���r�ÿ1| � u}q yhê ¸ á Ïoè0Ó× � Ì ¶ ö Û × � ��p v
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� �ap z ó ¶ ¸ Ì �× À Ì ¶ ö Û × � �ap q�r�ÿ)/8I)í � q �ay"p � � ?g�Ò´ � ÿ p r ��p uqÿ�q�r�ÿMu y"p q ê�� Î�í�q �ay"p o�| êxy �½.��1��o �hê�y í p v8q�r�ÿ(¹r�ÿ ê ÿ p ì yZ� ÿ'v[��ÿ ��p v �ap o � v�ÿ y |�q�r�ÿ�(¹r�ÿ ê ÿ p ì y�� ÿ'v[�hÿ�� ê ÿ'o�s�ÿ'uSq �h� ÿ � ¾"l0¡¾ y s�q � � ��Ý �Up ��q�r�ÿ�| � u}q yhê
ä × ��q�r�ÿMs ê�y � ê�� � �ayty ì�o�| y�ê q�r�ÿLÎ�ÿ'o�q ä × ,6r � u�r;� � � � � ��Ý ÿ~q�r�ÿ ��� ìhÿ ��� r yty v$|rí p uSq �ay"p $ × l � qZT ê oxq �ä w � o y s�q � � ��Ý ÿ'v/o y q�r � qL$÷w�q � ìhÿ'o~� � � � �©í@�/lP� � �±ÿ y s�q � � ��Ý¤� q �Uy"pG� o � q/ÿ ê�� q �h� ÿ � ¾Bs�ÿ ê | yhê �±ÿ'v1| yhêq�r�ÿ0o/ÿ}u y"p v ê��ap �[��q�r ��ê v ê��ap �[� ��p v1o yjy�p í p q �U����a� ä ×Mè o6u y"p�� ÿ ê ��ÿwl
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qÀ exp = 1 p.e.

qÀ exp = 5 p.e.

qÀ exp = 10 p.e.

ª � ��í ê ÿ � ®W@ � ��r�ÿMs ê�y Î � Î �U�~� qB¾F|rí p uSq �Uy�p | yhê z Ïoè/Ó ¹ï¼��{s�l ÿ�lhl
Ñ �a� ÿ p q�r�ÿ5Î�ÿ'o�q ä ×Wè o^�@q�r�ÿ y Î@o0ÿ ê�� ÿ'v8s�l ÿwl�o y |Kq�r�ÿ0,F?_q�r/.��1� �nê ÿ-o/ÿ}s �hê�� q�ÿ}v � � ���Up�� o

z ¶ Û × Ô z ¶K� ä ×"æ z Ïoè0Ó¶ Û ×� × ö ä × ö æ z
Ïrè0Ó¶ Û × ö � � ?g�Ò1 �

ª �Up����a� ¾���q�r�ÿjs êxy uqÿ'v�í ê ÿ�| êxy � /8I$í � q �ay"p � � ?P�"� � q y /8I$í � q �ay"p � � ?P�Ò1 � � o ê ÿ's�ÿ � q/ÿ'v±q., y � y�ê ÿq � �±ÿ'o´�Dq�r ê ÿOÿ´q � �±ÿ'o �ap q y q �w� � �:q y�� �js ê�y�� ÿ�q�r�ÿ´o/ÿ's �hê�� q/ÿ'vÁs�l ÿwl�o z _ Û * lÂ¯bÿ ê ÿ��0q�r�ÿ´v � ¬8í@o �ay"pÃy |(¹r�ÿ ê ÿ p ì yZ�0�~� �"r�q�u � í@o0ÿ'v½Î&¾Rÿ � ÿ'u}q ê�y � � � p ÿ}q � u�oxr y ,�ÿ êµ� o�u y"p o � v�ÿ ê ÿ}vLÎ&¾ � v@v �ap �¦q�r�ÿ!| � u}q yhê � k | Ó�� À « ¶D� ( w.ß ���p vG� k | Ó�� À « ¶D� w.ß � �Up /8I$í � q �Uy"p � � ?g�"� � ��p vG� � ?g��¢ � � ê ÿ}o�s�ÿ'u}q �a� ÿ � ¾�l�� p q�r�ÿ{q�r ��ê v�uq¾�u � ÿ��q�r�ÿ�T p[� q/ÿo ��Ý ÿ y |4q�r�ÿ0.��1� � o�� y�ê ÿ�u �hê ÿS|rí �U� ¾$q � ìhÿ pU�ap q yF� u'u y í p q �Up q�r�ÿ0o � �±ÿ=ÿ I$í � q �Uy�p o'l � p ÿ�� � ��s � ÿ y |q�r�ÿ ê ÿ'o0í � q y |�q�r�ÿ ê��ap �To0ÿ's �hê�� q �ay"p�� o¹o�r y , pG�ap ª � ��í ê ÿ � ® ó � ��p v � ® ó�ó l'� p q�r�ÿLT¬��í ê ÿ'o^� y Î@o0ÿ ê�� ÿ'vs�l ÿwl�o �ap1� q�r ê ÿqÿ ê��Up �"ÿ � ÿ p q y |�µBÄ Å�ÆIº   �hê ÿ-o/ÿ's �hê�� q/ÿ'v ��p v � o�o � � p ÿ'v�q y ÿ � u�r ê��ap �@lj�²ÿ0u ��p o0ÿOÿq�r�ÿ0u � ÿ �hêx� ¾�q�r ê ÿOÿ0o/ÿ}s �hê�� q�ÿ'v ê��ap �"o}l
£�Áh=,Á�Ã Ä3Å�Æ,ÇR¥1Êi� �����WÍ Å�þ�Æ^A�A� p q�r�ÿ�s ê ÿ �W�ay í@o¦o0ÿ'uSq �Uy�p �tq�r�ÿ Î0ê��Up �Mo/ÿ's �hê�� q �Uy"p Ï ��� � y�ê�� q�r@� � o¹v�ÿ}o�u ê�� Î�ÿ'v�l���r � o �w� � y�ê�� q�r@�U� ,6r � u�rv y ÿ}o p è q � o�o0í@�±ÿ)q�r�ÿ0s �hê q � u � ÿ~qB¾�s�ÿ�� � oNí@o0ÿ'v�| y�ê q�r�ÿ ê��ap �)T@q�q �Up �1��o/ÿ'uSq �ay"p 
�lU¼ ��p v � s@s�ÿ p v � � � lU¼ ���p v�q�r�ÿ8s �nê q � u � ÿ � v�ÿ p q � T�u � q �ay"p ��o/ÿ}u}q �ay"p 
�l�� �wp v � s@s�ÿ p v � � � l�� � lÇ¯ y ,}ÿ � ÿ ê �:| y�ê � y �¦ÿ p q�í@�
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NUM  
È

        1
RUN     999999
SUBRUN       1
EVENT
É

       45
DATE  97-Jun-17
Ê
TIME    2:35:52
TOT PE:    7845.7
MAX PE:    68.2
NMHIT :  2957
È
ANT-PE:    70.5
Ë
ANT-MX:     6.4
Ë
NMHITA:   132

RunMODE:MonteCarlo

NUM          1
RUN     999999
SUBRUN       1
EVENT
Ì

       45
DATE  97-Jun-17
Í
TIME    2:35:52
TOT PE:    7845.7
MAX PE:    68.2
Î
NMHIT :  2957
Ï
ANT-PE:    70.5
ANT-MX:     6.4
NMHITA:   132

RunMODE:MonteCarlo
Ð

ª�Ñ��"Ò�Ó�Ô � ®Õ�Ö � � p ÔS× � �js � Ô y |Kq�r@ÔMÓxÔ'oxÒ � q y |4q�r@Ô0ÓxÑ p �Fo�Ô}s � Ó � q�Ñ y"p �F� � l���r@Ô0Ò@s�sIÔ}Ó>T¬��Ò@Ó�Ô0o�r yZØ o �µBÄ Å Æ º   � y�p q�Ô0Ù � Ó �Uy Ô � Ô p q6Ñ p$Ø r@ÑUu�r�q�r@Ó�Ô}Ô0Ù¹r@Ô}Ó�Ô p�Ú�y�� Ó�Ñ p �"o � Ó�Ô~u � Ô � Ó �hÛ oxÔ'Ô p lÜ��r@Ô y"Ý oxÔ'Ó � Ô'vs�l�Ôwl�o�Ñ p Ô � u�r1.��1� � ÓxÔ�o�Ô}s � Ó � q�Ô'v Ý�Û�Î Ó�Ñ p ��o�Ô}s � Ó � q�Ñ y"p Ï@l!��r�Ô-o�Ô's � Ó � q�Ô'v�s�l�Ô�l�o¦| y Ó¹Ô � u�r�Ó�Ñ p � � ÓxÔo�r y�Ø6p Ñ p q�r@Ô �ay�Ø Ô}ÓsT¬�"Ò@ÓxÔ ��p v�q Ø¹y T¬��Ò@Ó�Ô}o�Ñ p ªKÑ��"Ò@ÓxÔ � ®�Õ"Õ"l8��r@Ô y"Ý oxÔ'Ó � Ô'v²s�l�Ô�l�o � ÓxÔ$u � Ô � Ó �aÛo�Ô's � Ó � q�Ô'v ��p v � o�oxÑ�� p Ô'v�q y q�r@Ô-q�r@Ó�Ô}Ô)ÓxÑ p ��o'l



Þ 2-ß~à�Þ~ágâ43´ã6ä²å:ß:æ�ã6ç~3	àKå ª æ:à4áSã6ç Õ¤�"è

NUM  
Ï

        1
RUN     999999
SUBRUN       1
EVENT
Ì

       45
DATE  97-Jun-17
Í
TIME    2:35:52
TOT PE:    7845.7
MAX PE:    68.2
NMHIT :  2957
Ï
ANT-PE:    70.5
é
ANT-MX:     6.4
é
NMHITA:   132
Ï

RunMODE:MonteCarlo

NUM          1
RUN  
ê

   999999
SUBRUN       1
EVENT       45
DATE  97-Jun-17
TIME    2:35:52
TOT PE:    7845.7
MAX PE:    68.2
Î
NMHIT :  2957
ANT-PE:    70.5
é
ANT-MX:     6.4
NMHITA:   132
Ï

RunMODE:MonteCarlo
Ð
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NUM          2
RUN       3142
SUBRUN       5
EVENT
É

    25886
DATE  96-Nov-24
Ê
TIME   17: 5:46
TOT PE:    4336.5
MAX PE:    32.5
I
NMHIT :  1213
È
ANT-PE:    21.5
Ë
ANT-MX:     3.3
NMHITA:    27

RunMODE:NORMAL
J

NUM          2
RUN       3142
SUBRUN       5
EVENT
É

    25887
DATE  96-Nov-24
Ê
TIME   17: 5:46
TOT PE:     562.3
MAX PE:    14.8
I
NMHIT :   386
È
ANT-PE:    23.0
ANT-MX:     3.3
NMHITA:    32

RunMODE:NORMAL
J
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NUM  
È

        1
RUN       3024
SUBRUN      21
EVENT
É

   128236
DATE  96-Oct-30
Ê
TIME   23:36:59
TOT PE:    2461.4
MAX PE:    35.3
NMHIT :   977
È
ANT-PE:    22.2
Ë
ANT-MX:     2.4
Ë
NMHITA:    33

RunMODE:NORMAL
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� ÕqÅl�k�R± ö ¬�¬aÑ ¹ ¡�´T�>µ·¶�-#W=¸ Û}¹ ±oPÔ.¾¿¾m±#Ã b?�?b -oF>ÅÆ¨�Õ�è"è�Ö�°�Ç#�R± ö ¬�¬aÑ ¹ ¡�´T�>µ·¶�-#W=¸ Û�¹ ±?PÔ.¾¿¾m±}Ã(�e� � - � FÆ¨�Õ�è�è � °�±
� ÕmHZ� A ±o¼;±�*}¸o« Ý «>¯�«>¯#Àp!È±��R±?*�¾�ÑaÓ�¬aÑ�¯ " -}W=¸ Û}¹ ±ePÔ�¾�¾m±#Ã b�»É� -�7�þ�ÕÊ¨gÕ�è"è�7+°1±
� Õ�F�� 3 ±?P	Ô}Ô>-?Sy± A ±�²4®+¸o«>Ëo«l¾�ÓÌ«}-?²Í±?ÂÎ±?WQ«�ÓxÑ�Ào«(«>¯RÀ�²£±?SÏ«>¯�Ñ8-oW=¸ Û�¹ ±�S:Ô�º�± �4�É� -?7+7�è}-
¨�Õ�è�è�F+°
� Õ � � ' ±É�R±e½6« ¹ Ô'Ó¿¾Æ¡�´D�>µ·¶�-eW=¸ Û�¹ ±
P	Ô�¾�¾@±�Ã Á�Ð -�Õ�7tÕ4¨gÕ�è��>Å+°�Ç ' ±É�R±�½Ï« ¹ Ô}Ó¿¾\¡�´D�>µ·¶�-�W�¸ Û�¹ ±
PÔ�¾�¾m±eÃ Á�Ð -ÕqÅ"þ4¨�Õ�è+�>Å�°�±
� Õ����YÑÏ5TÕBÙ~®+¬�¬�« Ý ®�ÓÌ«Z¾�Ñ�®+¯�ÒL[Î±e5~Ó¿¯@Ñ ¹ ®+¯Ó¡�´��>µ·¶�-ÔW=¸ Û�¹ ±ÔPÔ�¾�¾m±ÕÃ ��b?b -�Õ�Ö+ÅÖ¨�Õ�è"þ>Å�°�Ç=ÑD5TÕ�Ù~®+¬�¬�« Ý ®�ÓÌ« ó

¾�Ñ�®>¯�Ò,[Î±
5~Ó¿¯@Ñ ¹ ®+¯×¡�´Y�>µ·¶�-ÔW=¸ Û�¹ ±�PÔ.¾¿¾m±ÕÃ ��b�Ð -=Å�è"þØ¨�Õ¤è"þ+Å�°1Ç�ÑÏ5TÕBÙ~®+¬�¬�« Ý ®�ÓÌ«Z¾�Ñ�®+¯�ÒL[Î±�5~Ó¿¯@Ñ ¹ ®+¯
¡�´O�>µ·¶�-�W=¸ Û�¹ ±ePÔ.¾¿¾m±�Ã ��b?» -�7>�>Å�¨gÕ�è"þ+Å+°�Ç?ÑÏ5�7�Ù~®>¬�¬Ù« Ý ®"Ó�«Z¾�Ñc®+¯�ÒÚWÕ±Rv)« " ¯o«wÑÙ«�¡�´O�>µ·¶�-?W=¸ Û�¹ ±�P	Ô�¾�¾@±
Ã �}b?» -ÕqÅ"Ö4¨gÕ�è"þ+Å�°1±

� Õ�þl� ' ±Õ5 Ý ÔK¡�´y�>µ·¶�-ÕW=¸ Û�¹ ±=S:Ô�º�± �4�oÄ -=7�è �>� ¨gÕ�è"è>H&°1Ç ' ±
5 Ý Ô£¡�´��>µ·¶�-ÔW=¸ Û�¹ ±ÔS6Ô.º�±ÕPÔ.¾�¾@±��#��-=7>7+F
¨�Õ�è"èZH&°�±

� Õ�èl�YWÕ±?P
«>¯ " «Z³ Ú Ô'Ó.-�Û��Ü�o´Ü¤ÞÝ�¥l�Ìßq§¦¤o¥¦à�¥l�á�)�¿�>�����
�o�  )â��>´9�8¥l��-?*tÑc¯ " «>Ë�®"ÓxÔ>-
¨gÕ�è"þ"þ�°1±
� 7�Öl�YWQ«�Ó©¾�Ñ�³.¬UÔ 3 «Z¾Ì«ã[0Ó¿®"Ò#Ë�-oW=¸ Û�¹ ±�S6Ô.º�± ���#Á -�þ�Fp¨gÕ�è"è � °1±
� 7tÕ.�YWÕ±?P
«>¯ " «Z³ Ú Ô'ÓÎ¡�´~�>µ·¶�-oW=¸ Û�¹ ±eS6Ô.º�± ��Á?Á -þtÕ���¨�Õ�è�è�Õ�°�±
� 7+7��YÑk±o56äÊ«>¬cÀ@ÑT¡�´~�>µ·¶�-?W=¸ Û�¹ ±�PÔ�¾�¾m±?Ã b?ÐoÄ -#H+H&�p¨gÕ�è"è�Õ�°1±
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� 7>Ål� 3 ±�Ù~¸o«>¯ " ¡�´)�>µ·¶�-?W=¸ Û�¹ ±�S6Ô.º�± � � � -Õ��tÕ¤þ�¨gÕ�è"þ�F>°�Ç?�R±�[-Ñ�Ë ¹ ®+¯�¡�´)�>µ·¶�-#W�¸ Û�¹ ±�S6Ô.º�± � � � -�Õ��wÖ�F

¨�Õ�è"þ+F+°�±
� 7ZHZ� ' ±�v¹Ò#³.³'Ô.¬�¬Ù«\¡�´Q�>µ·¶�-&W=¸ Û�¹ ±}PÔ�¾�¾m±+Ã b �?��-�Õ���þã¨gÕ�è"þ"è�°1Ç��R±&[-Ñ�Ë ¹ ®+¯�¡�´Ô�>µ·¶�-&W=¸ Û�¹ ±�S6Ô.º�± � � � -�Õ��wÖ�F

¨�Õ�è"þ+F+°�±
� 7+F��y¼;± ª «Z¯o« " ÑcÀo«R-�åæ�Ì¥qâ@¶T¥%çy´Ü¤o¡�Ý�¥l�Ìßq§¦¤o¥¦àØ¥l�K´Ü¤o¡����o�  )¡��£¢�¤o¡¦¥l�1è\�>���ãéÏ�>�1è&¥l�4Û�ê�ëãì�¡��k�Ü�K´Ü¤o¡

���o�Üí>¡��Ì§q¡¦î�Â ö Â ÓxÔ@Ë�®"Ó¿¾�� »}ïm�}ð -è�Fp¨gÕ�è���è�°1±
� 7 � �y¼O¸@Ô8ì�Ó ¹ ¾�Ò#¯#³'Ô}Ó¿¾Ì«�Ñ�¯�¾ Û Ñ�¯á¾Ì¸@Ô�Ë@Ó�Ô.À@Ñ�³�¾�Ñ�®>¯Þ«�ÓxÑ ¹ Ô ¹ �Ó¿®+äñ¾Ì¸�Ô�Ë@Ó¿®>¾Ì®>¯ÞÀ@Ô.³m« Û äÊ«Z¾�Ó�Ñh×°Ô@¬UÔ.ä�Ô.¯�¾Ô.ºZ«>¬UÒ#«Z¾�Ñc®+¯�- Ø ¸@Ô}Ó�Ôm« ¹ ¾Ì¸�Ô ¹ Ô@³@®>¯#Àò«>¯#Àp¾Ì¸@ÔY¾Ì¸@ÑaÓ�À4®+¯@Ô ¹ ³.®+ä�Ôy�Ó�®>äóP ö WôÀo«l¾¦«ã«>¯#À�¾�¸@Ó�Ô ¹ ¸#®>¬�À

³@®"ÓxÓ�Ô@³�¾�Ñc®+¯�-�Ó�Ô ¹ Ë�Ô@³�¾�Ñcº�Ô@¬ Û£� ÕqFl�8±
� 7+���k�R±&!±Ô ¹¿¹ «Z¯#À\vÏ±R��ÒRä�Ñc¯#®#-�W=¸ Û�¹ ±}P	Ô�¾�¾@±&Ã Áe» -}F+7ã¨�Õ�è+�ZH&°�Ç��R±&Cõ¬aÑ�®+Ë�®"Ò#¬c® ¹ «>¯RÀ\v6±���ÒRä�Ñc¯#®#- A ÒR³@¬8±

W�¸ Û�¹ ±�ÃÊ� Ð -�Å�Õ�Ö�¨�Õ�è+�ZH&°�Ç�*�± ' Ô'ÓxÓÌ«�Ó�«\«>¯#À�X|±eWnÑ " Ò@Ô.¾@- A Ò#³@¬9±eW=¸ Û�¹ ±eÃ » ��-e7 � Õ\¨�Õ�è+�+F+°�Ç�5ö±?5k±
*}¬Ù«mº�¯#®qº�- A Ò#³@¬9±oW=¸ Û}¹ ±�Ã » ��-Õ�F>F4¨gÕ�è��+F>°�±

� 7�þl�k�R±?½�Ñ ¹ «>¯#®�¡�´~�>µ·¶�- A Ò#³.¬8±?W=¸ Û�¹ ±�Ã Á�Ä�b -oH � ¨gÕ�è"è+Å�°1±
� 7�èl�YWQ«�Ò#¬�P
«>¯ " «>³ Ú Ô}ÓÏ«Z¯#À A ÑUÓ�W�®+¬�®+¯ ¹�Ú�Û -?W=¸ Û�¹ ±�S:Ô�º�± ��Á ��-#H�Ö�7wþ�¨gÕ�è"è+Å+°�±
� Å"Öl�YWÜÓ�«>¯ A «Z¾�¸�«>¯RÀ�Sy±o5~Ó¿¯#® Ø Ñc¾¿¾m-oW=¸ Û�¹ ±�5)¾Ì®+ä4± A ÒR³@¬8± Ð
� -è��>F4¨gÕ�è"è"þ+°�±
� Å�Õ.� ª ±Ú½6« Û «Z¾�®£¡�´~�>µ·¶�-oW=¸ Û}¹ ±�S:Ô�º�±�PÔ.¾¿¾m± ð ��-Õ�F+7wè�¨gÕ�è"è"è+°�±
� Å�7��yC¦± ' Ó�«>¯ Ú «Z¯#ÀpC¦±o¼Q«>äãä4-�Ù6±�SY±R56³m«ZÀ�±�*}³'Ñ9±oÑ�*R*RSôÕmH#-�Õ¤Ö"è4¨�Õ�è+Å+�+°
� Å+Ål�y5ö±�*tÒ#�}Ò Ú Ñ)¡�´)�>µ·¶�- A Ò#³@¬9±oCõ¯ ¹ ¾@±?«>¯#À�²1Ô.¾�¸�± a � b?» -�7wè"è4¨�Õ�è"è>Å�°�±
� Å>HZ�Y½k±oC Ú Ô.Ào«ò¡�´~�>µ·¶�- A Ò#³@¬9±oCõ¯ ¹ ¾@±�²1Ô.¾�¸�± a � boÄ -oÅ�Õ¤Ö�¨gÕ�è"è�7>°�±
� Å�F��y¼;±Ú¼Õ«>¯@ÑcäÊ®"ÓxÑæ¡�´~�>µ·¶�-#C öÜö�ö ¼4ÓÌ«Z¯ ¹ ± A Ò#³@¬9±�*}³'Ñ9±o÷ d�ï � Ð -oH�è��p¨gÕ�è"þ"è�°1±
� Å � �YSY±�Ù~¬�«�Ò ¹ ¡�´~�>µ·¶�- A Ò#³.¬8±#Cõ¯ ¹ ¾m±?«>¯RÀ�²1Ô�¾Ì¸�± apb?ÐÉ� -?FZH�Ö4¨�Õ¤è"þ��+°1±
� Å����YÂ ö Â 3 «l¾¦«|56³ ÷ Ò@Ñ ¹ Ñc¾�Ñc®+¯ 3 Ô.º�Ô@¬�®>Ë#ä�Ô.¯�¾O!Ö®"Ó Ú Ñ�¯ " [-Ó�®"Ò#Ëe-?Â ö ÂøS:Ô.Ë�®"Ó©¾:þ�F ó Õ�ÖR-
¨gÕ�è"þ�F+°1±
� Å"þl�YÂ(± A « Ú «>ä�Ò@Ó�«�¡�´)�>µ·¶�- A Ò#³@¬9±oW=¸ Û}¹ ± apb?Ð?ð -oÅ"þ�ÕÊ¨gÕ�è�� � °1±
� Å"èl� ö ±�X ¹ Ô.¾(¡�´)�>µ·¶�- A Ò#³@¬9±oW=¸ Û}¹ ± aÆÁ�ð#Á -?F+F+�p¨gÕ�è"þ"þ�°1±
� H�Öl�k²Í± A « Ú «>¸#«Z¾¦«�¡�´~�>µ·¶�-��R±oW=¸ Û�¹ ±�*}®�³>±o�>Ë#¯�± �?� -#Å���þ � ¨�Õ¤è"þ � °1±
� H@Õ.�MÙ6±?½k±�ù|±oCõ¯ " Ó�«>äú¡�´~�>µ·¶�-?W=¸ Û�¹ ±�S6Ô.º�± h b ��-Õ�F+��þ4¨�Õ¤è"þ+Å�°1±
� H&7�� 3 ±�5 ¹ ¸@Ô}Ó Û ¡�´D�>µ·¶�-eW=¸ Û�¹ ±ÉS6Ô.º�± h b ��-É7�Õ��>Å�¨gÕ�è"þ�Õq°�±?¼;± ' Òl$xÑaÑ)¡�´��>µ·¶�- A Ò#³@¬9±eW=¸ Û�¹ ±ÉÃ ��boÄ -eÅ�è�F

¨�Õ�è��>�+°�±
� H�Ål�k²Í±Q½D®+¯#Ào«Ø¡�´;�>µ·¶�-ÕW=¸ Û�¹ ±ÔS6Ô.º�± �4�?b -QH�è�þ�FÍ¨gÕ�è"è�F>°�±·Ç=²Í±Õ½Ï®+¯RÀo«á¡�´��>µ·¶�-QW=¸ Û�¹ ±ÔPÔ�¾�¾m±ÕÃ b#Á�ð -Õ�è+Å4¨�Õ�è�è"Ö�°�±
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� H+HZ� ö ±)*�±O*�Ô@®w¡�´(�>µ·¶�-6åæ�Ì¥qâ@¶k¥%ç�´Ü¤o¡Þ¢
û~¡��o´�èÍü�¡¦â¦¥l���òý1�o´%¡��1���>´��8¥l���>µyþæ¥q§�ëÎ�8â4ÿ)�>èzþæ¥l�mçm¡��Ì¡��eâ¦¡�-

3 Ò Ý ¬UÑc¯�-6CPÓxÔ@¬�«>¯#À�-MÕ�è"è�Õ+-�Ô@À@Ñ·¾�Ô.À Ý�Û ²Í±:Ù)« Ø ¬UÔ Û ¡�´Ê�>µ·¶ö¨ÎS:Ô.Ë@Ó�Ñc¯�¾�P�¾�À�±c- 3 Ò Ý ¬UÑc¯�-DCPÓ�Ô@¬�«>¯#À�-Õ�è"è�Õ�°1-R]�®+¬9±?7}-#Ë�± � 7+��±
� H&F��y¼;±ÔÂÎ±=[y«�Ñ ¹¿¹ Ô}Ó@-Ô¼;±Ô*�¾¦«>¯�Ô.º�-T«>¯#Àá[Î±Qv~«�Ó�Ó.-�W�¸ Û�¹ ±ÔS:Ô�º�± � � ð -Üþ�FÖ¨�Õ�è"þ�þ�°�±·ÇT[(±Õv)«�ÓxÓ@-=¼;±QÂ(±

[Y«�Ñ ¹�¹ Ô'Ó@-?«Z¯#Àp¼;±�*�¾¦«>¯�Ô.º�-�W�¸ Û�¹ ±�S6Ô.º�± � � » -oÅ+F>Å�7p¨�Õ�è�þ"è�°�±
� H � � ö ±#]ö±?v¹Ò " «wÔ.ºp«>¯RÀ4]ö±o5ö± A «�Ò#äã®�º�-?W=¸ Û�¹ ±�PÔ.¾�¾@±?Ã b � b -?Å"ètÕ\¨gÕ�è"þ"è+°�±
� H&���Y½k±?PÔ'ÔY«>¯#À ª ±?Â;®+¸e- A Ò#®qº>®BÙ¹Ñ�äjÔ@¯�¾�®ÊÃ �&Ä�� -�þ"þ>H�¨gÕ�è"è"Ö�°1±
� H�þl�Y½k±��R±�[-ÓÌ« Ý ® ¹ ³¦¸Ø¡�´~�>µ·¶�-?�Q±oW=¸ Û}¹ ± h Á�� -?F+7+�p¨gÕ�è"þ"è�°1±
� H�èl�k*�±��R±?v)«�ÓxÑ ¹ ¸�¡�´~�>µ·¶�-oW=¸ Û}¹ ±eS6Ô.º�± �ò��Ð -?Å�Õ�Ö+Åp¨gÕ�è��+�+°1±
� F�Öl�k*�±?v~®+¯@Ô�¾�¾�Ñ~¡�´)�>µ·¶�- A Ò#®qº+®�Ù¹Ñ�äjÔ@¯�¾Ì® a � ð -?7 � Ö4¨�Õ¤è��+�+°1±
� FtÕ.�k*�±#]|±?v¹Ô.¬UÑ Ú ®qºÍ¡�´)�>µ·¶�-?�Q±oW=¸ Û}¹ ± a � boÄ - � 7+Fp¨gÕ�è"þ�F+°1±
� F+7�� A ±o5~Ó¿ä�Ô.¯@Ñ ¹ ÔÆ¡�´)�>µ·¶�- A Ò#³@¬9±oW=¸ Û}¹ ±eÃ ���?b -oÅ � Fp¨gÕ�è���è�°1±
� F>Ål�YÂ(±&5 Ý ÔÎ¡�´��>µ·¶�-�W=¸ Û�¹ ±#S6Ô.º�±RPÔ�¾�¾m± �?Ð -Õ"Õ�Ö��ã¨�Õ�è�þ � °�±·ÇtÙ6±R½Y±&56¬ Ý Ó�Ñ " ¸&¾�¡�´=�>µ·¶�-}W=¸ Û�¹ ±RS:Ô�º�± �ò��Á -Õ���þ"Ö4¨�Õ¤è�� � °1±
� FZHZ� 3 ±ÉS:Ô}Ñ�¯ò«>¯RÀÍP=±�²Í±
*tÔ.¸ " «>¬9-É56¯#¯�±e®>æW�¸ Û�¹ ± � �?��-���èò¨�Õ�è�þ�Õ�°�±·Ç 3 ±�S6Ô'Ñc¯�-
�Q±ÉW=¸ Û�¹ ± h � � -ÉH�Å

¨�Õ�è"þ+�+°�±
� F+F��k[(±�²Í±?SD«>À@Ô.³ Ú�Û ¡�´)�>µ·¶�-oW=¸ Û�¹ ±�S:Ô�º�± ��b?� -�Õ"Õ � ÕÊ¨�Õ�è"þ+7+°
� F � �|å~�Ì¥qâ@¶T¥%çy´Ü¤o¡6ý��o´8¶�ü?èlë6àe¶�¥l���
¡õà�´%¥l�ò�>���ãå�¤o¥l´õ¥l�Rî!Õ¤è���è
� F+���y¼;±?Â0Ñ·¾¦« " « Ú Ñæ¡�´)�>µ·¶�-#W�¸ Û�¹ ±�S6Ô.º�± � � Á -?7>F+FZH�¨�Õ�è�þ � °�±
� F�þl� ö ±�X�¬·¾ÌäÊ«>¯Ö¡�´)�>µ·¶�-o�Q±?W�¸ Û�¹ ± h � ��-�FtÕÊ¨�Õ�è"è+7+°�±
� F�èl�k*�±��R±?v)«�ÓxÑ ¹ ¸�¡�´~�>µ·¶�-oW=¸ Û}¹ ±eS6Ô.º�± �ò� ��-Õ\¨gÕ�è���þ+°�±
��� Öl�Y½k±�*R«�ÓxÑ ÚiÚ ®R-eå~�Ì¥qâ@¶�¥%çy´Ü¤o¡;Û��|�O¢�ÿ)ý¦Û����	��
>-?F�Ö��p¨gÕ�è���è�°1±
��� Õ.�k*�±?v)«�Ó¿¬Ù« " ¡�´~�>µ·¶�-?�Q±?W=¸ Û}¹ ± h �?� -�7�þ+Å4¨gÕ�è"þ�7+°1±
��� 7��YWQ«�Ò#¬Ô²1Ò ¹¿¹ Ô.¾;«>¯#Àò��Ô@«>¯ ó WnÑaÔ'Ó�ÓxÔY]~ÑÙ«>¬c¬UÔZ-?W�¸ Û�¹ ±eS:Ô.Ë�± h � » -4Õp¨�Õ�è+��þ�°�±·Ç��R± ö ±�Â-Ñ�ä ¡�´��>µõ-�S:Ô�º�±

²�®}Àe±?W�¸ Û�¹ ± � ��-?7tÕ"ÕÊ¨�Õ¤è"þ�Õ�°1±
��� Ål�MÙ6±?v~¬c¾Ì« Û ¡�´)�>µ·¶�-oW=¸ Û�¹ ±�S6Ô.º�±�P	Ô�¾�¾@± Á?Á -ètÕ � ¨�Õ�è"þ�Ö�°�±
��� HZ� A ±oC¦±?v Ú Ô'ÓÎ¡�´)�>µ·¶�-oW=¸ Û�¹ ±�S6Ô.º�± ��b?� - � Õq�4¨gÕ�è"þ�7>°�±
��� F��k*�±�Ù¹ÑÙ«>äãË�®+¬UÑc¬�¬�®Æ¡�´~�>µ·¶�-oW=¸ Û}¹ ±ePÔ�¾�¾m±?Ã ð#Á -?7�þtÕ\¨gÕ�è���è+°�±
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���+� �k�R±�[(±?²4®"Óxìo¯Ø¡�´~�>µ·¶�-?W�¸ Û�¹ ±�PÔ.¾¿¾m±?Ã �&ÄoÁ -?7>Å�Fp¨�Õ¤è"þ�Õ�°1±
��� ��� 3 ±�*�±ov)«�Ó�«>¯#®qºÖ¡�´~�>µ·¶�-oW=¸ Û}¹ ±ePÔ�¾�¾m±?Ã ðÉ� -?7+F>F4¨gÕ�è���è+°�±
��� þl�y5ö±�*�±#]�®qº"Ô.¯ Ú ®ò¡�´)�>µ·¶�- ª «ZÀ�± ' Ñc�>±?� Ä -Õ�Ö�ÕmH4¨gÕ�è���è+°�±
��� èl�;]|± A ±o5Ï¯@Ñ Ú Ô'Ô�º�¡�´)�>µ·¶�-?�Q±#W�¸ Û�¹ ± h � Ä -#Å"è4¨�Õ�è"è � °�±
� ��Öl� 3 ±�Ù6±�Ù~®+¬�¬aÔ Û ¡�´)�>µ·¶�-��Q±oW=¸ Û�¹ ± h b -Õ�þ��p¨�Õ�è+��è�°�±
� �tÕ.�k*�±��R±?v)«�ÓxÑ ¹ ¸�¡�´~�>µ·¶�-oW=¸ Û}¹ ±eS6Ô.º�± �ò��» -�7+F+7tÕã¨gÕ�è���è�°1±
� �+7��kXÎ± ö ÓxÓ�Ñ ÷ Ò@Ô.�Æ¡�´)�>µ·¶�-oW=¸ Û�¹ ±�PÔ.¾�¾@±?Ã ðoÄ -#Å"Ö"è4¨�Õ�è+��è�°�±
� �>Ål� 3 ±QS6Ô'Ñc¯�«>¯#ÀÖP=±Ô²Í±Q*tÔ.¸ " «>¬9- A ÒR³@¬8±�W=¸ Û�¹ ±=Ã b?b ��-=7�èÖ¨�Õ�è"þ>Å�°�±·Ç=WÕ±Q²�«�Ó�« " Ôò¡�´;�>µ·¶�-=�Q±ÕW=¸ Û}¹ ±

h � � -Õ�è�ÕÊ¨gÕ�è"þ � °1±
� �ZHZ�MÙ ö S A WÜÓ¿® " Ó�«>ä PÑ Ý ÓÌ«�Ó Û !×F�Ö�ÕmÅ�¨gÕ�è"è>H�°�±
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