
���������
	���
 ����������	������������

��� �"!$#&%
')(+*-,/.1032547698;:=<=47>@?BADCE*GFH:=I <=:KJHL58M.
N�ODPHQSRUTWVG*GFH:=I <=:KJHL58M.YXE8;:=Z&F[25?

(\O]Z&FH47I_^�ZGAa`=Lcbd8Me=fhg fiLj?U<=4keHglJj2i4mOneHFH:=I <=:KJHL58og7pq8

rBsutovowUx5yHv
z|{i}�~){5}o�9�M};~)�l�a�9��};�q�h}o�K~=�9~)�l�[�i���U�5�$~){i}��;�i�)�M}K�q~�};�q��};�)�k�B};�q~=�9�

�D~=�U~)�5�G�[�-�9�)�i�k~=�U�l�k��};�W�K�l~M};���/�@�B}o�)�[�i���U�5���[�-���n�D�� �@�5�9�)�H�[�i�B�9�M}
�M};�q�l};�|}o�������M};�k�k���l�5�9�)� �i};���9�5�9�k�W�)}o�Y�[�/� �M�¡S¢ £ �)¤c� �M�¥ �@�B}o�)�9�5�Y�9�i�� �n�D�� �@���U�)�S�9�5���m�M�9�¦~){5}�§�¨+©��+ªY«|¬|�[�k�7�9�h�9�=�9~)�l�[�$�9�M}��j�M}o�)};�q~M}o���

­ ®c¯�° ±u²B³µ´µ¶|° ·K²G¯

¸Y¹Dº¼»[½K¾j¿c½�ÀjÁK»GÂj»[ÁKÃµÄ�»9ÅmÅ�½KÆ�Ç7ÈK»[ÉÊÈK¾�½MÈ;ÆcÉhÃµÈ;Ë�»�Ì�Í�ÎÐÏ�¾WÈ;»9¿5ÈKÇnÀWÅ�½KÇ7¿3ÑU»GÈKË�»[Ã
ÑU¾iÁKÁ;»[½KÏ�¾j¿cÉ&È;¾ÒÈKË�»EË5ÃhÉhÁ;¾jÓi»9¿BÀWÈK¾iºÐÉhÆ�»�ÈK¾ÒÈ;Ë�»�ÅnÀWÁ;Ój»�º¼Ài½K½u¾jÔ5È;Ë�»�Õh¹)Ö5ÆcÀWÁ;×uØ
Ù-Ë�Çn½ÊÅm»[ÀiÉ�½$È;¾
ÀÚÉh»HÑU¾iÆ�Ï�ÅmÇ7¿�ÓÛ¾WÔ�ÈKËc»�Õh¹)Ö5ÆcÀWÁ;×uÜ ½�½=Ï�Çm¿�Ý ÞÊÀW¿cÉ"È;Ë�»�È;¾WÈ;ÀjÅ
ÀW¿cÓjÆ�ÅnÀWÁ1º¼¾iº$»[¿iÈ;Æcºß¾jÔ|È;Ë�» ÅmÇmÓjË5ÈGÖ5ÆcÀWÁ;×$à9áqØ-â�¾iÁGÀj¿ã¾iÁKÕcÇlÈoÀWÅ/º¼¾iº$»[¿iÈ;Æcº
¾WÔEäæåèçBÈKË�Çn½&ÁK»H½=Æ�Å7È;½GÇm¿�ÈMÄY¾ãÉh¾jÆcÕ�Å7»9È;½&ÄÒÇ7ÈKËãà[á�åéçSêjëhìKí�êWë�Ø�Ù-Ë�»[½K»BÔî¾iÆ�Á
½=È;ÀqÈ;»[½ïÀWÁ;»µÑ9¾iº¼º¼¾j¿�ÅmÃãÈK»9Áoº$»HÉð¸Òñ=ñWØÊÙ-Ë�»[Ç7ÁïÏ�ÁK¾iÏ3»[Á=È;Ç7»H½ ÀjÁK»$½KÆcº¼º¼ÀjÁKÇn½=»HÉ
Çm¿�È;ÀjÕ�Å7»Êç�Ôî¾jÁ1ÈKË�»�Ñ9Àj½K»�È;ËcÀqÈGÈKË�»ïÅ7ÇmÓjË5È&Ö5ÆcÀjÁK×ãÇn½1À$Æh¹�¾jÁ&À$É�¹DÖ5ÆcÀjÁK×uØ�âc¾jÁ
¸Òñ=ñò ¹Dº$»H½=¾i¿c½YÈKË�»B½;Àjº¼»GÏ�Á;¾jÏ�»9ÁKÈKÇm»[½1ÀW¿cÉãÕ�»9ËcÀSÂ�Çm¾jÆ�Á1ÀjÁK»�»9ó�Ï�»[ÑUÈK»HÉ�Õ�ÆhÈ�È;Ë�»º¼ÀjÇ7¿�Éh»[Ñ[ÀSÃ�½=Ë�¾iÆ�ÅnÉðÕ�»�ÈKË�»¼É�»[Ñ9ÀSÃðôïñ=ñòöõ ô¼÷7ñMø)ùúÇlÔ�ÈKËc»µºÊÀj½;½1Çn½�ÀWÕ�¾qÂj»
ÈKËc»B¸�ûüÈKË�Á;»[½KË�¾iÅmÉ�½KÇ7¿cÑ9»�ÈKË�»BÉ�»[Ñ9ÀSÃÊÇ7¿5ÈK¾¼ô ÷7ñMøòþý�ÿ Çn½�Ôî¾jÁ;Õ�ÇmÉcÉh»9¿�Õ�Ã¼Çn½=¾5½=ÏcÇ7¿ÑU¾i¿c½K»9Á;ÂSÀWÈKÇm¾j¿�Ø

�����



��� ô�ñ=ñ��� � ¹��5ÈoÀqÈ;» 	�ÀWÇm¿�Î&»HÑ9ÀSÃ
	�¾hÉh» Ù/ÁoÀW¿c½KÇlÈ;Ç7¾i¿
��� ô�ñ

ÿ
ô ý �5¹ Ä-ÀSÂj»�
]Õ�ÁK¾5ÀjÉ��

ç � ô�ñ� ôïñ ý �5¹ Ä-ÀSÂj»�
]Õ�ÁK¾5ÀjÉ��
ç � ô � ô ñ ý ÎG¹DÄ�ÀSÂi»�
]¿cÀWÁ;Á;¾qÄ��
ë � ô�ñ� ô�ñ ý ì;ô ý ÎG¹DÄ�ÀSÂi»�
]¿cÀWÁ;Á;¾qÄ��

Ù|ÀWÕ�Åm»$ç����EÁK¾iÏ3»[Á=È;Ç7»H½Ò¾WÔd¸Òñ=ñ��� � ¹)º$»[½K¾j¿3½9Ø

� ������²&±��d° ·;¶ �"!$#&%('
�E¶|°���° ·K²&¯�)

Ù-Ë�»ãÉh»[Ñ9¾jÆ�Ï�ÅmÇm¿�Ó�¾jÔ�È;Ë�»ÊÅmÇmÓjË5ÈïÉh»[ÓjÁ;»9»[½ ¾WÔÒÔîÁ;»9»HÉh¾iº ÀW¿cÉ�ÈKË�»ã½=Ï�Çm¿�¾WÔÒÈ;Ë�»
Õh¹)Ö5ÆcÀWÁ;×
Á;»[½KÆ�Å7È;½¼Çm¿�½KÃ�ºÊº$»UÈ;ÁKÇm»[½�ÑU¾i¿cÑU»[ÁK¿�Çm¿�Ó�È;Ë�»$*3ÀSÂi¾jÆ�Á$¾jÔ�ÈKË�»�Ëc»[ÀSÂ�Ã
Ö5ÆcÀWÁ;×+
]ÑU¹$¾jÁãÕh¹DÖ5ÆcÀjÁK×,��ÀW¿cÉ ÇlÈo½�½=Ï�Çm¿.-&Å7»HÀjÉhÇm¿�ÓÛÈK¾ ÀW¿�»0/ »[ÑUÈKÇmÂj»ðÈKË�»[¾jÁ;Ã
¾WÔ&Ì�Í�Î�-/ÈKË�»21&»[ÀSÂ�Ã�ÌGÆ3ÀWÁ;×43�/u»HÑaÈ;Ç7Âi»�Ù-Ë�»[¾jÁ;Ã5
61�Ì73YÙ"�987ç�-dë;:DØðÙ-Ë�Æc½<-
»UóhÏ�»9Á;Çmº¼»9¿5È;ÀjÅ�Á;»[½KÆ�Å7È;½�ÔîÁ;¾iºèÈ;Ë�»BÑoËcÀjÁ;ºß½K»[ÑUÈK¾jÁ(
 ½=»[»&È;ÀWÕcÅ7»Bë���Ñ[ÀW¿ÊÕ�»�Æc½K»[É
ÈK¾&Ï�Á;»[ÉhÇnÑaÈ\È;Ë�»�ºÊÀj½;½+½KÏ�Å7Ç7È=È;Ç7¿cÓi½\ÄÒÇ7ÈKË�Çm¿$À1Éh¾iÆ�Õ�Åm»UÈdÕ�ÃB½KÑ[ÀWÅmÇ7¿�Ó1ÈKË�»Ò½KÏ�Ç7È=ÈKÇm¿�Ó5½
Ôî¾jÁ|Î�ñ=ñ;¹)º$»[½K¾j¿3½uÕ5ÃGÈKËc»EÁoÀqÈKÇm¾�¾jÔhÑU¹DÖ5ÆcÀjÁK×�ÀW¿3É�Õh¹DÖ5ÆcÀjÁK×�º¼Ài½K½�=2>oê?= Þ Ø\Ù-Ë�Çn½
ÓjÇmÂj»H½EÀj¿$»Uó�ÑU»[Å7Åm»9¿5ÈÒÀWÓjÁ;»9»Hº$»9¿5È\Ôî¾jÁEÈKË�»&½=ÏcÅ7Ç7È=È;Ç7¿�Ó�ÄÒÇ7ÈKË�Çm¿¼È;Ë�»1ÓiÁK¾iÆ�¿cÉ¼½=È;ÀWÈK»
Éh¾iÆ�Õ�Åm»UÈ@
 ¸ ñ - ¸A�ÒÀj¿cÉãÅ7»HÀjÉ�½ÒÈK¾¼ÀµÏ�Á;»[ÉhÇnÑaÈ;Ç7¾i¿�¾WÔ-çHë�	�»<BþÔî¾jÁÒÈ;Ë�» ½KÏ�ÅmÇlÈKÈKÇm¿�Ó
ÄÒÇ7ÈKË�Çm¿�ÈKËc» ¿cÀjÁKÁ;¾qÄÐÉ�¾jÆ�Õ�Åm»UÈ7=4
 ôïñ� � CD=4
 ô � �ÒÀW¿3É�¾WÔ�ÀWÏ�ÏcÁK¾SóhÇnº¼ÀqÈ;»9ÅmÃ9E �	�»<BþÔî¾jÁÒÈ;Ë�»B½KÏ�Å7Ç7È=È;Ç7¿cÓÊÄÒÇ7ÈKË�Çm¿�ÈKË�» Õ�ÁK¾5ÀjÉãÉh¾jÆcÕ�Å7»9ÈF=D
]ô�ñ� �GC4=4
 ôïñÿ

�aØ
1G¾qÄ�»9Âi»9ÁH-WÔî¾iÁEÈ;Ë�»G½KÏ�ÅmÇlÈKÈKÇm¿�ÓµÕ3»9ÈMÄY»[»9¿$È;Ë�»1ÈMÄ�¾ Éh¾iÆ�Õ�Åm»UÈo½I1BÌ73EÙ"Çn½E¿c¾WÈ

ÀWÏcÏ�Å7ÇnÑ9ÀjÕ�Åm»jØJ	�¾hÉh»[Åm½-Ë3ÀSÂj»GÈK¾µÕ3»�Æc½K»[É�Ôî¾iÁYÈ;Ë�Çn½9ØEÙ-Ëc»9Á;»�ÀjÁK»GÈMÄ�¾�Ñ9ÅmÀi½K½K»[½�¾WÔ
½KÆcÑoË¼º$¾hÉh»9Ån½<�/Ù-Ë�»AK3Á;½=ÈE¾j¿c»�Ï�Á;»[ÉhÇnÑaÈ;Ç7¿�Ó ÈKËcÀWÈEÈ;Ë�»�¿cÀjÁKÁ;¾qÄ"½=È;ÀWÈK»H½�ÅmÇ7»�Åm¾qÄ�»9Á
Çm¿¼º¼Àj½;½/ÈKËcÀj¿$ÈKË�»1Õ�ÁK¾5ÀjÉ�¾j¿c»[½�
 ½=¾j¹DÑ[ÀWÅmÅ7»HÉµ½=Ï�Çm¿h¹D¾jÁ;Õ�Ç7ÈYÇm¿5Âi»9Áo½=Çm¾j¿L�M8 í�-�E?:uÀW¿cÉ
ÈKËc»¼½=»HÑU¾j¿3Éð¾i¿�»µÏ�Á;»[ÉhÇnÑaÈ;Ç7¿�Ó�ÈKËcÀWÈ�ÈKË�»$¿cÀjÁKÁ;¾qÄ ½=È;ÀWÈK»H½�Å7Çm»$Ë�ÇmÓjË�»[ÁBÇ7¿ º¼Ài½K½
ÈKË3ÀW¿�ÈKËc»BÕ�Á;¾iÀjÉ�¾j¿c»[½(8 � :DØEÙ-Ë�»�ÅnÀqÈKÈK»9Á&½=»[»[º¼½YÈ;¾$Õ3»�Ô]ÀSÂi¾jÆ�Á;»[É�Õ�Ã¼È;Ë�» Î�ñ=ñ
Á;»[½KÆ�ÅlÈo½\Õ�ÆhÈ\ÈKËcÇm½dº�Æc½=È|¿c¾WÈd¿�»[Ñ9»[½;½KÀjÁKÇmÅmÃ�Õ3»-ÂqÀWÅmÇmÉ Ôî¾jÁd¸Òñ=ñ�-qÈK¾�¾3Ø|Ù-Ë�»-ÄÒÇnÉ�ÈKË3½
¾WÔEÈKË�»µÕ�Á;¾iÀiÉ�½MÈoÀqÈ;»[½�ÀWÁ;»ï»9óhÏ3»HÑaÈK»HÉ�È;¾�Õ�»µ»[Ö5ÆcÀjÅ\Àj¿cÉ�È;¾�ÅmÇm»ïÇm¿�È;Ë�»µÁ;Àj¿�Ój»
8 ë ��� - í ��� :N	�»OBP8 E�-�Q�: Ø

��RS�



� #D%(' �E±�·�� �E¯�°��"!���°���°u´ )Ð²����
	�	
��
 �

3�Â�ÇnÉh»9¿3ÑU»�Ôî¾jÁ|ÈKËc»�»9óhÇm½=ÈK»[¿cÑU»Ò¾jÔc¿cÀWÁ;Á;¾qÄÚôïñ=ñ��� � ¹D½=È;ÀWÈK»H½ KcÁ;½=È\»[º$»[ÁKÓi»[É�Çm¿�Àj¿cÀWÅ7¹Ãh½=»H½�ÀqÈ�� 3J� Çm¿�ÄÒË�ÇnÑoË�À$ÑoË3ÀWÁ;Ój»[ÉãÏ�Çm¾j¿�ÏcÁK¾hÉhÆcÑ9»[É�ÀWÈÒÈKË�»BÏcÁKÇnº¼ÀWÁ;Ã$»9Âi»9¿5È
Âj»[Á=È;»UóµÄ�Ài½�ÑU¾5º�Õ�Ç7¿c»[É�ÄÒÇlÈ;Ë¼ÀW¿$Çm¿cÑUÅmÆc½KÇ7Âi»9ÅmÃµÁK»HÑU¾j¿3½MÈ;ÁKÆcÑUÈK»HÉ$ô�¹)º$»[½K¾j¿$87ç � :m¹
87çHë;:DØ��)¿�À$½KÆ�Õc½K»[Ö5Æ�»[¿iÈ�ÀW¿cÀjÅ7Ãh½KÇm½<-hÈ;Ë�»����N3I��1 ÍY¾jÅmÅnÀWÕ�¾jÁoÀqÈKÇm¾j¿�Ï�»9ÁKÔî¾jÁoº$»[É
ÀW¿�Àj¿cÀWÅmÃh½=Çn½¼Ñ9¾iº�Õ�Çm¿�Ç7¿cÓÚÀ Ï�ÁKÇnº¼ÀjÁKÃ
ÑoË3ÀWÁ;Ój»[É"Ï�Çm¾j¿ ÄÒÇlÈ;Ë À�ÔîÆ�ÅmÅ7Ã Á;»[ÑU¾i¿h¹
½=ÈKÁ;ÆcÑaÈ;»[É¼ôB¹Dº$»H½=¾i¿$8lçHí?:�Àj¿cÉ¼º$»HÀj½KÆ�Á;»[É ÈKË�»&º¼Àj½;½dÀW¿cÉ¼Á;ÀWÈK»�Çm¿ÊÀ7K�ÈYÈK¾BÈ;Ë�»
º¼Ài½K½�½=Ï�»[ÑUÈKÁ;Æcº ÄÒÇlÈ;Ë Kcó�»HÉ�ºÊÀj½;½YÉhÇ / »9Á;»9¿cÑ9»[½<-�ÄÒÇnÉ�ÈKËc½1ÀW¿cÉãÁ;»9ÅnÀqÈKÇmÂj»�ÁoÀqÈ;»[½
¾WÔÒÀWÅmÅ�½KÏ�Ç7¿�½=È;ÀWÈK»[½ ÀjÑ9Ñ9¾jÁoÉhÇm¿�ÓãÈK¾ãÈKË�»ÊÏ�ÁK»HÉhÇnÑaÈKÇm¾j¿3½�¾WÔ 8lç<E?:DØ��hÆ�Õc½K»[Ö5Æ�»9¿5È;Å7Ã
ÈKËc»��+íBÍY¾jÅmÅmÀjÕ3¾iÁ;ÀWÈKÇm¾j¿�Ï�Á;»[½K»9¿5ÈK»HÉ�Àj¿µÇ7¿cÑ9Å7Æ3½=ÇmÂj»�º$»HÀj½KÆ�Á;»[º$»[¿iÈ/¾WÔcÈ;Ë�»�º¼Ài½K½
ÀW¿3ÉïÄÒÇnÉ�È;Ë¼¾WÔ�ÈKË�»�ô�ñ� ¹+Àj¿cÉ$ôïñ� ¹)½=È;ÀqÈ;»[½dÕ�Ã�À7K�È�Çmº¼Ï3¾5½=Çm¿�Ó�ÑU¾i¿c½MÈ;Á;ÀjÇ7¿5Èo½dÈKË3ÀqÈÁ;»0*c»HÑaÈ�ÈKË�»�Åm»9Âj»[Å3¾jÔ+Æ�¿cÉ�»9Áo½MÈoÀW¿cÉhÇm¿�ÓµÁ;»9ÓiÀjÁ;É�Ç7¿�Ó ÈKË�»�ÄÒÇnÉ�ÈKË3½ÒÀW¿cÉ�º¼Àj½;½=»H½d¾WÔ
ÈKËc»GôïñKño¹)½MÈoÀqÈ;»[½EÑ9Ç7ÁoÑ9Àµç � ��� 8lç � :DØG	�¾jÁ;»�ÁK»HÑU»[¿iÈ;Å7ÃS-jÈ;Ë�»�Í�Î�â�ÍY¾jÅmÅmÀjÕ3¾iÁ;ÀWÈKÇm¾j¿
ËcÀSÂi»�Ï�ÁK»H½=»[¿5ÈK»[ÉæÈKË�» KcÁ;½=ÈÊÁ;»[½KÆ�Å7È;½�¾j¿æôïñKñ��� � ¹DÏ�ÁK¾hÉhÆ3ÑaÈKÇm¾j¿�ÔîÁK¾5º À Ë3ÀjÉhÁ;¾j¿
ÑU¾iÅ7ÅmÇnÉh»9Á987ç<Q;:�Õ�Ã�Ñ9¾iº�Õ�Çm¿�Ç7¿cÓãÀãÑoËcÀWÁ;Ój»HÉ�Ï�Á;Çnº¼ÀWÁ;Ã�ÏcÇ7¾i¿�È;¾�À�ÏcÀjÁ=È;ÇmÀjÅ7ÅmÃ�Á;»U¹
ÑU¾i¿c½=ÈKÁ;ÆcÑaÈ;»[É�ôèÆc½KÇ7¿cÓÊ½=»Hº$ÇmÅ7»[ÏhÈK¾i¿�ÇmÑ�Éh»HÑ9ÀSÃh½-È;¾¼ÑoËcÀWÁoº�Ø

Ù/ÀjÕ�Åm»�í�½KÆcº¼º¼ÀjÁKÇn½K»[½1ÈKË�»H½=»ãº$»[Ài½=Æ�Á;»[º¼»9¿5È;½GÔî¾jÁ ÈKË�»ãôïñKñ��� � ¹)½MÈoÀqÈK»H½9Ø��)¿¾jÁoÉh»[ÁGÈ;¾ãºÊÀW×j»�À�Ñ9¾iº$Ï3ÀWÁ;Çm½K¾j¿�Ï�¾i½;½=ÇmÕ�Åm»�-/Ï�Æ�Õ�ÅmÇm½KË�»HÉð¿�Æcº�Õ�»9Áo½1Ë3ÀSÂj»�Õ3»[»9¿
ÀjÉ��MÆc½MÈ;»[É$ÄÒËc»9Á;»�Ï3¾5½K½KÇmÕ�Å7»�ÈK¾�Õ�»�ÂqÀWÅmÇmÉ�Ôî¾iÁEÀ�ÑU¾5º¼º$¾j¿�½=»9È�¾WÔ Çm¿�Ï�ÆhÈ�ÏcÀWÁoÀjºµ¹
»UÈ;»9Áo½O-c»jØ ÓcØ�¸ ��� � Ï�Á;¾hÉhÆcÑaÈ;Ç7¾i¿�ÔîÁ;ÀiÑaÈ;Ç7¾i¿c½(87ç � :DØ

� � ²1° ·��A��° ·K²&¯

�&¿iÈ;Ç7ÅY¿�¾qÄèÇlÈïËcÀj½�¿c¾WÈ Õ�»9»[¿ÚÏ3¾5½K½KÇmÕ�Å7»ÊÈK¾�½K»9ÏcÀjÁ;ÀWÈK»$È;Ë�»ÊÑ9¾j¿5ÈKÁ;Ç7ÕcÆhÈKÇm¾j¿c½ï¾WÔ
ÈKËc»$Ôî¾jÆ�ÁB½=È;ÀWÈK»H½�ÈK¾ãÈ;Ë�»Ê½KÇ7Ói¿cÀWÅ�¾iÕc½K»9Á;Âj»[É�ØµÙ-Ë�Æc½<-/ÈKË�»¼º¼Ài½K½&Ë�Çm»9ÁoÀWÁoÑoË�Ã�¾WÔ
ÈKËc»µ¸ÒñKño¹)º$»[½K¾j¿c½1Çm½&¿�¾jÈBÑUÅm»[ÀWÁ�Àj¿cÉ�È;Ë�»¼ÑU¾iÁKÁ;»[½KÏ3¾i¿cÉhÇm¿�ÓãÏ�ÁK¾hÉhÆ3ÑaÈKÇm¾j¿ ÁoÀqÈ;»[½
Àj½1ÄY»[Å7Å Ø1Ù-Ë�Çn½GÇm½GÀW¿�»9ó�Ï�»9Á;Çnº$»9¿5È;ÀjÅ�È;¾jÏ�ÇnÑ ½KÇ7¿3ÑU»BÈ;Ë�» ÏcÁK»HÉhÇmÑUÈKÇm¾j¿c½�ÀjÁK»BÂi»9Á;Ã
º$¾hÉh»[Å1Éh»9Ï�»9¿3Éh»9¿5È[ØéÙ+¾
Õ3»�ÀjÕ�Åm»�ÈK¾Û½=»[ÏcÀWÁoÀqÈ;»�ÈKË�»�ÑU¾i¿iÈ;ÁKÇmÕ�ÆhÈ;Ç7¾i¿�¾WÔ�È;Ë�»
Õ�Á;¾iÀiÉ�½MÈoÀqÈK»H½ Ç7ÈµÇm½ ¿�»[Ñ9»[½;½KÀjÁKÃ�ÈK¾�ÁK»HÉhÆcÑU»�ÈKËc»ÊÆ�¿cÑ9»9ÁKÈ;ÀjÇ7¿5ÈMÃ�¾j¿ È;Ë�»ãÕcÀjÑo×5¹
ÓjÁ;¾jÆc¿cÉ Ø�Ù-Ë�Çn½�ËcÀj½�Õ�»9»9¿�ÀjÑoËcÇ7»[Âj»[ÉÊÇ7¿ÊÈMÄY¾�Ä-ÀSÃ�½<�\Ù-Ë�»�K3Á;½=ÈÒ¾j¿�»S-iÈ;Ë�» 1GÇmÓjË
3 �ÊÑ9Ç7»[¿cÑUÃ!�GÏ�Ï�Á;¾iÀiÑoË 
 1 3"� � -�Çm½&ÀÊÑ9¾j¿�Âj»[¿iÈ;Ç7¾i¿cÀWÅ - ÑUÆhÈK¹ Õ3Àj½K»[É�Àj¿cÀWÅmÃh½=Çn½GÇ7¿
ÄÒË�ÇnÑoË�ÈKË�»BÉ�»9Ï�»9¿cÉh»[¿cÑU»�¾j¿ãÈ;Ë�»(	�¾j¿5È;»�Í�ÀWÁ;Å7¾$º$¾hÉh»[Å Çm½�ÁK»HÉhÆcÑU»HÉ�Õ�Ã�ÀW¿3Àq¹

��R ç



0

1000

2000

3000

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

b b

b−flavour tag

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

0 0.2 0.4 0.6 0.8 1

DELPHI

B+/B−

B0

Bs

Λb

bg

+
B network

â|Ç7ÓiÆ�Á;»�ç��@��»[ÏcÀWÁoÀqÈ;Ç7¾i¿ ¾WÔ-Õh¹&Àj¿cÉ��Õh¹DÖ5ÆcÀjÁK×h½�Çm¿�ÈKË�»
173 � 
îÅm»UÔ@È � ÀW¿cÉ�È;Ë�»
¾jÆ�ÈKÏ�ÆhÈG¾WÔ|ÈKË�» ¸ � ÇmÉh»[¿5ÈKÇ K3Ñ9ÀWÈKÇm¾j¿�¿�»9ÈMÄY¾iÁK×�Ç7¿ãÈ;Ë�» 17� � 
]ÁKÇmÓjË5È �aØ

ÅmÃiÈ;ÇmÑ[ÀWÅmÅ7Ã�ÏcÀWÁoÀjº$»9ÈKÁ;Çm½KÇm¿�Ó¼È;Ë�»µÕcÀjÑo×�ÓjÁ;¾jÆc¿cÉð½KËcÀjÏ3»$ÀW¿3É K�ÈKÈKÇm¿�Ó�ÇlÈ�È;¾ãÉcÀqÈ;ÀcØ
Ù-Ë�» ½K»[Ñ9¾j¿cÉ�¾j¿�»S-�ÈKËc»(1GÇmÓjË �EÆ�Á;ÇlÈMÃ��1ÏcÏ�ÁK¾5ÀjÑoË.-�È;ÀWÁ;Ój»9È;½�ÈKË�»ïÕ3»H½MÈ�ÀjÑoË�Çm»9Â5¹
ÀWÕcÅ7»B½KÇ7Ói¿cÀWÅ7¹ ÈK¾W¹DÕcÀiÑo×5ÓiÁK¾iÆ�¿cÉ�Á;ÀWÈKÇm¾$Õ�Ã¼Æc½KÇ7¿�Ó$¿c»9Æ�ÁoÀWÅ�¿c»UÈMÄ�¾jÁ;×�½ÒÈK¾$Ï�»9ÁKÔî¾jÁoº
¸Y¹Dº¼¾iº$»[¿iÈ;ÆcºöÁ;»[ÑU¾i¿c½=ÈKÁ;ÆcÑaÈ;Ç7¾i¿.-ÒÇmÉ�»9¿5ÈKÇ K3Ñ9ÀWÈKÇm¾j¿�¾jÔGÈ;Ë�»�Ä�»[Àj×5ÅmÃÛÉ�»[Ñ9ÀSÃ�Çm¿�Ó
Õh¹DËcÀjÉ�ÁK¾i¿�Àj¿cÉ�¸ ñ=ñ »9¿cÁKÇnÑoËcº$»[¿iÈHØ

�)¿$ÈKËc»�Ôî¾jÅmÅm¾qÄÒÇ7¿�Ó ÈKË�»&º$»[Ài½=ÆcÁK»HÉ�Ö5ÆcÀj¿5ÈKÇ7ÈMÃ�ÄÒËcÇmÑoË�Çm½YÉh»9¿�¾jÈK»HÉ��=ÁoÀqÈ;»���Çn½
ÈKËc»�ÔîÁ;ÀiÑaÈ;Ç7¾i¿ã¾jÔ/È;Ë�» ½=È;ÀWÈK»BÑU¾i¿c½KÇmÉh»[ÁK»HÉ�Ï3»[Á�Õh¹ �M»UÈH-c»jØ ÓcØ �

� 
]ô�ñ=ñO���9¸
	 
]ô�ñ=ñ õ ô$÷7ñMø ý �
� Þ

Ù-Ë�»ïÂSÀjÁKÇnÀWÕcÅ7»ïÁK»HÑU¾j¿3½MÈ;ÁKÆcÑUÈK»HÉ�Ç7¿�ÈKË�»�ÀW¿cÀjÅ7Ãh½K»[½GÇm½�ÈKË�»$Ì1¹ ÂqÀWÅmÆ�»ï¾WÔdÈKËc»ï¸Òñ=ñ
Éh»HÑ9ÀSÃ�É�»0Kc¿�»HÉ�Àj½<�

� å =D
]¸ ÷7ñ=ø ý �GC =D
]¸"� C =D
 ý � 
=çH�

��R ë



ÄÒË�»[ÁK» =4
 ¸ ÷7ñMø ý ��Éh»[¿�¾WÈ;»[½ïÈKËc»ÊÇm¿5ÂqÀjÁKÇnÀW¿5Èïº¼Ài½K½B¾WÔ-ÈKË�»�¸ ý ½=Ãh½=ÈK»Hº � ÀW¿cÉ
=D
]¸"�-ÀW¿3É =D
 ý �ÒÀWÁ;»&ÈKË�» ¸Y¹EÀj¿cÉãÏ�Ç7¾i¿�º¼Àj½;½�ÁK»H½=Ï�»[ÑUÈKÇmÂj»[Å7ÃiØ

��Çm¿cÑU»&¾j¿�ÅmÃ¼ÑoËcÀjÁKÓi»[É�ÈKÁoÀjÑo×h½�ÀWÁ;»1ÑU¾i¿c½KÇmÉh»[ÁK»HÉ¼Çm¿$ÈKËc»&Àj¿cÀWÅmÃh½=»H½�È;Ë�»Gº$»HÀq¹
½KÆ�ÁK»HÉ ÁoÀqÈ;»[½�ÀWÁ;» ½KÑ[ÀWÅm»[É�Õ5Ã�Àj¿�Çn½K¾i½KÏ�Ç7¿�Ô]ÀjÑUÈK¾iÁ�ÈK¾ ÀjÑ9Ñ9¾jÆ�¿5È�Ôî¾jÁ�Æ�¿3½=»[»9¿
Éh»HÑ9ÀSÃh½1Çm¿5ÈK¾ã¿�»9Æ�ÈKÁoÀWÅdÏ�Çm¾j¿c½�Àj¿cÉ�×qÀW¾i¿c½[Ø&Ù-Ë�Çn½&Ô]ÀjÑUÈK¾iÁGÇn½�çjØ � Ôî¾jÁ�¸Òñ=ñ��� � ÀW¿cÉ� ÷7ñMøÞ ÀW¿3É�ë�Ø � Ôî¾iÁ1¸ ñ=ñò Ø

� �
	�	
��
 ��� � �J)�²G¯ )

Ù-Ë�»BÉh»HÑ9ÀSÃh½�Ñ9¾j¿c½KÇmÉ�»9Á;»[É�Çm¿�È;Ë�»BÀW¿3ÀWÅmÃ�½K»[½�Ï�ÁK»H½=»[¿5ÈK»[É�Çm¿ãÈKË�Çn½1½K»[ÑUÈKÇm¾j¿�ÀWÁ;»
¸ ñ=ñ� 
 � ����� C õ ¸ ÿ ý �
¸ ñ=ñ� 
 � ��� � C õ ¸ � ý	� 
 ë��

Ù-Ë�»�Ñ9¾jÁ;ÁK»[ÅmÀWÈKÇm¾j¿ Õ�»UÈMÄ�»9»9¿�ÈKË�»�ÑoË3ÀWÁ;Ój»�¾WÔ&ÈKËc»�Ï�Çm¾j¿�Àj¿cÉÛÈKË�»�ÑoËcÀWÁ;Ój»�¾WÔ
ÈKËc»&Õ�¹DÖ5ÆcÀjÁK×¼Çm¿c½KÇmÉ�»GÈ;Ë�»�¸Òñ=ño¹)º$»H½=¾i¿ÊÀW¿cÉ¼ÈKË�»�Çm¿cÑ9Å7Æc½KÇmÂj»�ÁK»HÑU¾i¿c½MÈ;ÁKÆ3ÑaÈKÇm¾j¿ã¾WÔ
¸ � ¹ ÀW¿cÉ ¸ ÿ ¹)º$»[½K¾j¿c½µÀjÁK»ãÂj»[ÁKÃÚÇnº$Ï�¾jÁKÈ;Àj¿iÈ�Ôî¾jÁ$Õ�¾WÈ;Ë�ÀWÏ�ÏcÁK¾5ÀjÑoË�»H½9Ø Ù-Ë�»
½K»9ÏcÀjÁ;ÀWÈKÇm¾j¿�Ï3¾qÄ�»9Á�¾jÔYÈ;Ë�»�173 �éÕh¹ *�ÀSÂj¾jÆcÁGÈoÀWÓ�Çn½�Ç7ÅmÅmÆc½MÈ;Á;ÀWÈK»HÉ Ç7¿ KcÓjÆcÁK»�ç
¾j¿�È;Ë�»$Å7»9Ô@È[ØÊÙ-Ëc»$¾jÆhÈ;Ï�ÆhÈ ¾jÔYÈ;Ë�»$¿�»UÈMÄ�¾jÁ;×�Æ3½=»HÉðÇm¿D17� �éÈ;¾�»9¿�Á;ÇmÑoË�¸ � ¹
º$»H½=¾i¿c½�Çm½$½KË�¾qÄÒ¿"Ç7¿"ÈKËc»�½KÀiº$»9KcÓiÆ�Á;»ã¾i¿"ÈKË�»�Á;Ç7ÓiË5È[Ø Ù-Ë�»�Éh»[Ñ[ÀSÃÚÏ�Çm¾j¿
ÄÒË�ÇnÑoË�¾jÁ;Ç7ÓiÇ7¿3ÀqÈK»H½�ÔîÁ;¾iº È;Ë�»¼Ï�Á;Çnº¼ÀWÁ;Ã�Âj»[Á=È;»UóðË3Àj½�È;¾�Õ3»Ê½K»9Ï3ÀWÁoÀqÈK»HÉðÔîÁK¾5º
ÔîÁoÀWÓiº¼»9¿5È;ÀWÈKÇm¾j¿�ÈKÁoÀjÑo×h½�Çm¿$¾jÁoÉh»[Á�ÈK¾ »9¿�Á;ÇmÑoË¼¸ÒñKño¹)º$»[½K¾j¿c½[Ø/Ù-Ëc»GÑU¾iÁKÁ;»9ÅnÀqÈ;Ç7¾i¿c½
º$»[¿iÈ;Ç7¾i¿�»[É"ÀWÕ�¾qÂj»�ÀWÁ;»ãÆc½=»HÉÛÈK¾�Éh»0K3¿�»�À�Á;ÇmÓjË5È¼½=ÇmÓj¿ ÀW¿cÉ"À�ÄÒÁK¾i¿�Ó ½=ÇmÓj¿
½;Àjº$Ï�Åm»�ÀW¿cÉ�¸Òñ=ñ��
 ¸Òñ=ñ� ½;Àjº$Ï�Åm»[½-Á;»[½KÏ�»[ÑaÈ;Ç7Âi»9ÅmÃjØ

�)¿�È;Ë�» 1&Ç7ÓiË�3 �ÊÑ9Ç7»[¿cÑUÃ �G¿cÀWÅmÃh½=Çn½O-�ÈKË�»�½=ÇmÓj¿cÀjÅGË3Àj½¼Õ�»9»[¿�Éh»H½KÑ9ÁKÇmÕ�»[É
Õ�ÃÛÀ
��ÀjÆc½K½KÇnÀW¿�Ø �GÉ�É�ÇlÈ;Ç7¾i¿cÀWÅmÅ7ÃS-�À�¸�ÁK»[ÇlÈK¹���ÇmÓj¿c»9Á¼ËcÀi½¼Õ�»9»[¿æÇ7¿5ÈKÁ;¾hÉhÆcÑ9»[É
ÈK¾ Éh»H½KÑ9ÁKÇmÕ3»�À�½=Ëc¾jÆ�ÅnÉh»9Á$ÀWÈµÀ�Ì1¹ ÂqÀjÅ7Æ�»ã¾WÔ&ÀWÕ�¾jÆhÈ ���S� 	�»<BïØdÙ-Ë�»�Á;Ç7ÓiË5È=¹
½KÇ7Ói¿ã½;Àjº$ÏcÅ7»H½�Ôî¾iÁ-¸ÒñKñ� Àj¿cÉã¸-ñKñ� Ë3ÀSÂj»&Õ3»[»9¿�ÑU¾5ºïÕcÇ7¿�»HÉ$È;¾ïÔî¾iÁ;º �MÆc½MÈ�Àµ¸Òñ=ñ
½;Àjº$Ï�Åm»jØ�Ù-Ë�»ã½KÀiº$»$ËcÀi½BÕ�»9»9¿"Éh¾j¿c»ÊÄÒÇ7ÈKËÚÈ;Ë�»ÊÄÒÁ;¾j¿cÓW¹)½=ÇmÓj¿Ú½;Àjº$ÏcÅ7»H½9Ø!�

�������������������! #"%$&�('���)*'���+��,)*���-+��#.#��)*'/��+�0*.����#132�4!�50*'768�9�! : �1*�#.(�(;=<>)*?@<>)5���A�! (B��C*CD�(��+�'���ED��0F�HGJILKM��NPO>�(QR�#+H<>)9���*�-+��#.#��)*'���+�0F.#���#1TS�"U'�CD�#.���+�0*$M2

��R í



0

200

400

600

800

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0

200

400

600

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Right−sign

Wrong−sign

Q−Value [GeV]

Q−Value [GeV]

measured Q-Value (hi)

0

100

200

300

400

500

600

700

0 0.2 0.4 0.6 0.8 1

B0** right sign

measured Q-Value (lo)

0

100

200

300

400

500

600

700

0 0.2 0.4 0.6 0.8 1

B0** wrong sign
bkgr

B0**

measured Q-Value (hi)

0

50

100

150

200

250

300

0 0.2 0.4 0.6 0.8 1

B+** wrong sign

measured Q-Value (lo)

0

50

100

150

200

250

300

0 0.2 0.4 0.6 0.8 1

B+** right sign

â|Ç7ÓiÆ�Á;»Êë � â|Ç7È ÁK»H½=ÆcÅlÈB¾jÔYÈ;Ë�»91 3"�éÔî¾jÁï¸-ñKñ��� � 
]Æ�Ï�Ï�»9Á �aØ�Ù-Ë�» K�ÈKÈK»[ÉÚÕcÀjÑo×5¹
ÓjÁ;¾jÆc¿cÉ
Çn½¼½KÆ�Ï�»9Á;Çmº$Ï�¾i½K»[É�ØæÍY¾5ºïÕcÇ7¿�»HÉ&K�È¼Á;»[½KÆ�Å7È¼¾WÔ&ÈKË�»$1 � � Ôî¾jÁ¼¸Òñ=ñ��� �
îÅm¾qÄ�»9Á �aØ

��R E



½KÇmº�Æ�Å7È;Àj¿�»9¾iÆc½ K�È�ÈK¾ðÈKËc»�Á;Ç7ÓiË5È=¹�ÀW¿cÉ�ÄÒÁ;¾j¿cÓW¹)½=ÇmÓj¿"Ì1¹DÂqÀWÅmÆ�»�ÉhÇm½=ÈKÁ;ÇmÕ�ÆhÈKÇm¾j¿3½
ËcÀi½ÒÕ3»[»9¿�Ï�»9ÁKÔî¾jÁoº$»[É4
�� � ê���� ��� ����å � � � ��ÓjÇmÂ�Ç7¿�Ó¼À�ÁoÀqÈ;»�¾WÔ

� 
 ôïñKñO� �H¸ 	 
]ôïñKñ õ ô¼÷7ñMø ý �
� Þ

å � �mçHëië	� � � � çOEL
]½=È;ÀqÈ �
� � � � ç R 
]½KÃh½MÈ �
 íS�

ÀqÈ À�º¼»[ÀW¿ÚÌ1¹DÂSÀjÅ7Æc»¼¾WÔ � å ë � ë�� í��þçSë 	�»OB ÄÒÇ7ÈKËÚÀ�ÄÒÇnÉ�È;ËÚ¾WÔ � å
E � �4E
�DE�	�»<BïØ�Ù-Ëc»FKcÈ�È;¾ È;Ë�»ïÌ1¹)ÉhÇm½=ÈKÁ;ÇmÕ�ÆhÈKÇm¾j¿�Çn½-½=Ë�¾qÄÒ¿ãÇm¿
KcÓiÆ�Á;»�ë ¾j¿
ÈKËc»BÅ7»9Ô@È[Ø

Ù-Ë�»BÄ�¾jÁ;×�Ç7¿�Ó$Ï�¾jÇm¿5È1Ôî¾iÁÒÈKË�» 1GÇmÓjË$��ÆcÁKÇ7ÈMÃ �G¿cÀWÅmÃh½=Çn½�Ë3Àj½ÒÕ�»9»[¿�ÑoË�¾i½K»9¿
ÀqÈ1ÀµËcÇ7ÓiË�»9Á&¸-ñKñ&Ï�Æ�Á;ÇlÈMÃiØ �GÅ7Å�Ôî¾jÆ�Á&Ì1¹)½KÏ3»HÑaÈKÁoÀµÔî¾iÁÒÈKË�»ï¸-ñKñ� ÁKÇmÓjË5ÈK¹D½KÇ7Ói¿�ÀW¿cÉ
ÄÒÁ;¾j¿�Ój¹D½KÇ7Ói¿$½KÀiº$Ï�Åm»�ÀW¿cÉ�Ôî¾iÁ�ÈKËc»1¸Òñ=ñ� ½;Àjº$Ï�Åm»[½�ËcÀSÂj»�½KÇmº�Æ�Å7È;Àj¿�»9¾iÆc½KÅ7ÃïÕ3»[»9¿
K�ÈKÈK»[É�ÄÒÇ7ÈKË�È;Ë�»BÑU¾i¿c½=ÈKÁoÀWÇm¿iÈÒÈ;ËcÀqÈÒÈ;Ë�»BÁoÀqÈ;»GÔî¾iÁ�¸ ñ=ñ� Çm½�»[Ö5ÆcÀWÅ�ÈK¾�ÈKË�» ¾j¿�»�¾WÔ
¸Òñ=ñ� ØµÙ-Ëc»¼ÕcÀjÑo×�ÓiÁK¾iÆ�¿cÉ�½=ËcÀjÏ3»$Ë3Àj½�Õ�»9»[¿ È;ÀW×i»9¿�ÔîÁ;¾iº 	�¾j¿5ÈK»�Í�ÀjÁKÅm¾�ÀW¿cÉ
ËcÀi½¼Õ�»9»9¿�ÑU¾jÁ;Á;»[ÑaÈ;»[É"Õ�Ã"À
ÑUÆ�Õ�ÇnÑ�Ï�¾jÅmÃ�¿�¾iº$ÇnÀWÅ1Ç7¿ � ÄÒË�¾5½=»�ÏcÀWÁoÀjº$»9ÈK»[Á;½
ËcÀSÂi»ïÕ�»9»[¿ðÅm»UÔ@È�ÔîÁ;»9»�Ç7¿ðÈKË�»�K�ÈHØBÙ-Ë�»$½=ÇmÓj¿3ÀWÅ\ËcÀj½&Õ�»9»[¿�Éh»H½KÑ9ÁKÇmÕ�»[É�Õ�Ã�ÈMÄY¾
��ÀWÆ3½K½KÇmÀj¿c½�ÄÒÇ7ÈKË�ÈKË�»�½KÀiº$»�º$»[Àj¿ãÕcÆhÈ&ÉhÇ / »9Á;»9¿5È1ÄÒÇnÉ�ÈKË3½�Ôî¾iÁG¸Òñ=ñ� Àj¿cÉ�¸Òñ=ñ�Á;»[½KÏ3»HÑaÈKÇmÂj»[Å7Ã�Àj¿cÉ�ÀW¿�ÀiÉ�ÉhÇ7ÈKÇm¾j¿cÀjÅ|¸�Á;»9Ç7È=¹:��ÇmÓj¿�»[Á�ÈK¾¼È;ÀW×i»BÇm¿iÈ;¾ÊÀjÑ[ÑU¾iÆ�¿5ÈGÀW¿
»Uó�Ñ9»[½;½Y¾iÕc½K»9Á;Âj»[É�ÀqÈÒÀ�Ì1¹DÂqÀWÅmÆ�»�¾WÔ/ÀjÕ3¾iÆhÈ ����� 	�»OB�ØhÙ-Ë�»7K�È 
�� � ê���� ��������å
ç�� � ��Ë3Àj½ÒÁ;»[½KÆ�Å7ÈK»[ÉãÇm¿�À�Á;ÀWÈK»�¾WÔ

� 
 ôïñ=ñ<� �[¸
	@
]ôïñKñ õ ô¼÷7ñMø ý �
� Þ

å
å � �mçOE5í�� � � � çOE 
 ½MÈoÀqÈ �
� � � � ç R 
]½KÃh½MÈ � 
6E �

ÀqÈ�Àµº$»HÀW¿�Ì1¹DÂqÀWÅmÆ�»�¾WÔ � å ë R Q���í�
 ½MÈoÀqÈ0��� çSë,
]½KÃh½MÈ � 	�»OBüÄÒÇ7ÈKË�ÄÒÇnÉ�ÈKË3½
¾WÔ � 
]¸ ñ=ñ� ��å ESQ�� � �"í 	�»OBßÀW¿3É � 
]¸ ñKñ� ��å � � � Q�� E 	�»<BïØ Ù-Ë�»@K�È
ÈK¾ãÈ;Ë�»�Ì1¹DÉ�Çm½=ÈKÁ;Ç7ÕcÆhÈKÇm¾j¿�Çn½�½=Ëc¾qÄÒ¿ðÇm¿4KcÓjÆ�Á;»¼ë�Ç7¿ðÈKË�»¼º¼ÇmÉ�É�Å7»$ÀW¿3É�¾i¿ðÈ;Ë�»
Á;Ç7ÓiËiÈHØ

� ¿�»�Ä�¾jÆ�ÅnÉã»UóhÏ3»HÑaÈ1ÆcÏ�È;¾�ÈKË�Á;»9»�¿cÀjÁKÁ;¾qÄ Ï�»[Àj×h½-ÔîÁK¾5ºèÈKËc»�ÈKË�Á;»9»BºÊÀWÇm¿
Éh»HÑ9ÀSÃh½&¾WÔ�È;Ë�»µ¿cÀWÁ;ÁK¾qÄþ¸Òñ=ñïÉh»HÑ9ÀSÃh½ 
]½K»9»ïÈ;ÀWÕcÅ7»�çH�UØ 	�¾j¿5ÈK»ÊÍ�ÀjÁKÅm¾�½=ÈKÆcÉ�Ç7»H½
ËcÀSÂi»µ½KË�¾qÄÒ¿�ÈKË3ÀqÈBÈ;Ë�»[½K»¼Ï�»[ÀW×h½BÀjÁK»µ¿�¾jÈBÁK»H½=¾iÅ7ÂqÀjÕ�Å7»iØÊÙ-Ë�Æc½<-+¾j¿c»$»UóhÏ3»HÑaÈo½
¾j¿c»$Ï3»HÀW×�ÄÒÇlÈ;ËÚÀ�Ï3¾5½K½KÇ7ÕcÅ7Ã�Õ�Á;¾iÀjÉ�»9¿�»HÉ�½=ËcÀjÏ3»iØ2��Çm¿cÑ9»$ÈKË�»9K�È=È;»[É�ÄÒÇnÉ�ÈKË3½
ÀWÁ;»¼ÑU¾5º$ÏcÀWÈKÇmÕ�Å7»µÄÒÇ7ÈKË È;Ë�»¼»UóhÏ�»[ÑUÈK»[ÉÚÁK»H½=¾iÅ7ÆhÈ;Ç7¾i¿c½�È;Ë�»$¾jÕ3½=»[ÁKÂi»[É ½=ÇmÓj¿3ÀWÅ�Çn½

��R �



 OPAL data
  simulation

(a) unlike−sign BK
N

o.
 o

f 
en

tr
ie

s 
/ 2

5 
M

eV

BK mass (GeV)

 OPAL data
  simulation

(b) like−sign BK

N
o.

 o
f 

en
tr

ie
s 

/ 2
5 

M
eV

BK mass (GeV)

0

20

40

60

80

100

6 6.5 7
0

10

20

30

40

50

6 6.5 7

â|ÇmÓjÆ�Á;»Bí,��¸Òñ=ñò Á;»[½KÆ�Å7È�¾WÔ|ÈKË�» � � � �ÚÍY¾jÅmÅnÀWÕ�¾jÁoÀqÈKÇm¾j¿+Ø

Çm¿iÈ;»9Á;Ï�Á;»UÈK»HÉ�Ài½EÑ9¾iº$Çm¿�Ó�ÔîÁ;¾iºè¿cÀjÁKÁ;¾qÄæ½MÈoÀqÈ;»[½[Ø�Ù-Ë�»&¸�Á;»9Ç7È=¹:��ÇmÓj¿�»[Á�Ñ9¾iº$Ï�¾W¹
¿�»[¿iÈ-ÄÒÇ7ÈKË�Àï½MÈoÀqÈ;Çm½=ÈKÇnÑ9ÀjÅ�½=ÇmÓj¿�Ç K3Ñ[ÀW¿cÑ9»G¾jÔ/ë � � � Çn½Y¿c¾WÈYÇm¿5ÈK»[ÁKÏ�Á;»UÈ;»[ÉãÀj½YÕ�Á;¾iÀjÉ
¸Òñ=ña¹D½=È;ÀWÈK»[½&½KÇ7¿cÑ9»BÈ;Ë�»ïÑoËcÀjÁ;º ½K»[ÑUÈK¾jÁ�Éh¾�»[½G¿�¾jÈ&½KÆ�Ï�Ï�¾jÁKÈ1ÈKËc»ïÇnÉh»[ÀÊ¾WÔE½KÏ�Çm¿h¹
¾jÁ;Õ�Ç7ÈBÇ7¿�Âi»9Áo½=Çm¾j¿�Ø��\¾5½K½KÇ7ÕcÅ7»µÇm¿iÈ;»9Á;Ï�Á;»UÈ;ÀWÈKÇm¾j¿c½ïÀWÁ;»µÁ;ÀiÉhÇmÀjÅd¾jÁ�Ë�ÇmÓjËc»9ÁB¾iÁKÕ�Ç7È;ÀjÅ
»Uó�Ñ9ÇlÈoÀqÈKÇm¾j¿3½O-�À$½MÈoÀqÈKÇn½=ÈKÇnÑ9ÀWÅ.*cÆcÑaÈ;ÆcÀqÈ;Ç7¾i¿�¾jÁ�Àj¿�ÀW¿cÀjÅ7Ãh½KÇm½�ÀjÁ=È;»UÔ]ÀiÑaÈ[Ø

� �
	�	
� � � �J)�²&¯�)

Ù-Ë�» � � � �¦ÍY¾jÅmÅmÀjÕ3¾iÁ;ÀWÈKÇm¾j¿ÛÄ�Ài½BÈ;Ë�»
K3Á;½=ÈïÈ;¾ð¾iÕc½K»9Á;Âj»�Àj¿Ú»Uó�Ñ9»[½;½ïÇm¿ÚÈ;Ë�»
Á;Ç7ÓiËiÈK¹D½KÇmÓj¿�¸G÷7ñ=ø û ½=Ï�»[ÑUÈKÁ;Æcº Çm¿¼È;Ë�»�Á;Àj¿�Ój» ��R��S� ¹�Q �S��� 	�»<B 
]½K»9»FKcÓjÆ�Á;»�íS�
ÓjÇmÂ�Ç7¿cÓ¼ÀïÁoÀqÈ;»�¾WÔ

� 
 ôïñ=ñò � �[¸
	(
 ôïñKñò õ ô$÷7ñ=ø)ù �
� Þ

å � � � ë � � � � �S� Q 
 � �

Ù-Ë�» Î 3"� ��1��ÒÍY¾iÅ7ÅnÀWÕ�¾jÁoÀqÈ;Ç7¾i¿�ËcÀj½G½MÈ;ÆcÉhÇm»[É�È;Ë�» Éh»HÑ9ÀSÃ�¸ÒñKñò õ ¸ � û �ÄÒÇ7ÈKË�Çm¿�ÈKËc»BÔîÁoÀjº$»[ÄY¾iÁK×$¾jÔ|È;Ë�» 1&ÇmÓjË$��Æ�Á;Ç7ÈMÃ �GÏ�Ï�Á;¾iÀiÑoËãÕ�ÃãÁK»[Ï�ÅnÀjÑUÇm¿�Ó$È;Ë�»
Éh»HÑ9ÀSÃ�ÏcÇ7¾i¿�Õ�Ã�À�×qÀj¾j¿ ÇmÉ�»9¿5ÈKÇ Kc»[ÉÚÕ5Ã�Àã¿�»9Æ�ÁoÀWÅE¿�»UÈMÄ�¾jÁ;×ðÑ9¾iº�Õ�Çm¿�Ç7¿cÓ�È;Ë�»

��R Q



Çm¿hÔî¾jÁoº¼ÀqÈ;Ç7¾i¿�ÀSÂSÀjÇ7ÅnÀWÕcÅ7»$ÔîÁ;¾iº ÈKËc»ÊÙA��Í ÀW¿3É�ÈKË�» 	 �KÍI1G»H½9Ø$��Çm¿cÑU»�ÀWÅmÅEÇm¿h¹
Ôî¾jÁoº¼ÀWÈKÇm¾j¿�ËcÀi½1Õ�»9»[¿�Æc½K»[ÉðÀj½�Çm¿�Ï�Æ�È&È;¾¼È;Ë�»�¸ÒñKñò »9¿cÁKÇnÑoËcº$»[¿iÈG¿�»UÈMÄ�¾jÁ;×ãÈK¾
¾jÕ�È;ÀWÇm¿$È;Ë�»�Õ�»[½=È�Ï�¾i½;½=ÇmÕ�Åm»�Ï�»9ÁKÔî¾jÁoº¼ÀW¿cÑ9»�-5À�ÄÒÁK¾i¿�ÓW¹)½KÇ7Ói¿µ½;Àjº¼Ï�Å7»�Ñ[ÀW¿�¿c¾WÈYÕ�»
Éh»OKc¿�»[É�Ø-Ù-Ë�Æc½<-3ÈKË�»BÕ3ÀjÑo×�ÓjÁ;¾jÆ�¿3É�ËcÀj½ÒÕ�»9»[¿�ÏcÀjÁ;Àiº$»UÈ;ÁKÇn½=»HÉÊÕ�Ã�ÀW¿�ÀW¿3ÀWÅmÃiÈK¹
ÇnÑ9ÀWÅ|ÔîÆ�¿3ÑaÈKÇm¾j¿+ØïÙ-Ë�»�¾jÕc½K»9Á;Âj»HÉ�Ì1¹)½=Ï�»[ÑUÈKÁ;Æcº Çn½�½=Ë�¾qÄÒ¿ðÇ7¿ KcÓiÆ�ÁK»�Eã¾j¿�È;Ë�»
Åm»UÔ@È[ØYÙ-Ë�» º$»HÀj½KÆ�ÁK»HÉ¼ÁoÀqÈ;»�Çm½

� 
 ôïñ=ñò � �[¸
	@
]ôïñKñò õ ô$÷7ñ=ø)ù �
� Þ

å
å � � � ç � � � � �S� ë,
 ½MÈoÀqÈ �
� � � ��� í 
]½KÃh½MÈ � 
 QS�

ÀqÈ|ÀGÌ1¹ ÂqÀjÅ7Æ�»E¾WÔ � å � Q � í���í � ë�
]½=È;ÀWÈ � �7E � � 
 ½=Ãh½=È �.	�»OB�Ø��Ú½KÇmº¼Ç7ÅnÀWÁ+Àj¿cÀWÅmÃh½=Çn½
ÄÒÇ7ÈKË�Çm¿�È;Ë�»ïÔîÁ;Àiº$»9Ä�¾jÁ;×Ê¾jÔ�ÈKË�»�1&Ç7ÓiË 3 �ÊÑ9Ç7»[¿cÑUÃ!�GÏ�Ï�Á;¾iÀjÑoË�ËcÀj½GÓjÇmÂj»[¿�ÀW¿
Æ�Ï�Ï�»9ÁGÅ7Çnº$Ç7È-Ôî¾jÁÒÈ;Ë�»�Á;ÀWÈK»�¾jÔ�� � � � ç ��� ����� Í ��Ø

�G½�Ôî¾jÁBÈ;Ë�»Ê¸Òñ=ñµÀj¿cÀWÅmÃh½=»H½B¾i¿�»$ÄY¾iÆ�ÅnÉ�ÀWÅn½=¾�»9ó�Ï�»[ÑUÈïË�»[ÁK»ÊÆ�Ï ÈK¾�È;Ë�Á;»9»
Ï�»[ÀW×h½�ÔîÁ;¾iº ÈKË�»¼É�Ç / »9Á;»9¿5È Éh»HÑ9ÀSÃh½�¾jÔYÈ;Ë�»$¿cÀWÁ;Á;¾qÄ ½=È;ÀqÈ;»[½[Ø¼¸�ÆhÈB¾j¿�ÅmÃ�¾i¿�»
Ï�»[ÀW×�Ñ9Àj¿�Õ�»Ê½K»9»[¿�Ø ��Çm¿cÑU»¼ÈKË�»���ÀjÆc½K½KÇnÀW¿�ÄÒÇnÉ�ÈKË�¾jÔYÈ;Ë�»Ê½KÇ7Ói¿cÀWÅ�¾iÕc½K»9Á;Âj»[É
Çn½$ÑU¾j¿3½=Çn½MÈ;»9¿5È$ÄÒÇlÈ;Ë"ÈKË�»�»UóhÏ�»[ÑUÈK»[É Éh»9ÈK»HÑaÈK¾iÁ$ÁK»H½=¾iÅ7Æ�ÈKÇm¾j¿ÛÈKË�Çn½$Ï�»[ÀW×
Çm½�Çm¿h¹
ÈK»[ÁKÏcÁK»9ÈK»[É Àj½$¾iÁKÇmÓjÇm¿cÀqÈ;Ç7¿cÓ�ÔîÁK¾5º È;Ë�»�Éh»HÑ9ÀSÃ"¾WÔ�¾j¿c»�¿cÀWÁ;Á;¾qÄ ½=È;ÀqÈ;»jØþ¸�ÆhÈ
Ë�¾qÄ ½KË�¾iÆ�ÅmÉ�ÈKËcÇm½�Ï�»[Àj×�Õ3»µÇm¿5ÈK»9Á;Ï�Á;»UÈ;»[É ÀW¿cÉðÄÒË�»[ÁK»�Çm½&È;Ë�»$½=»HÑU¾i¿cÉ�Ï�»[Àj×��
Ù-Ë�»¼Ï�¾i½KÇ7ÈKÇm¾j¿Ú¾jÔYÈ;Ë�»Ê½K»[ÑU¾i¿cÉ Ï�»[ÀW× Éh»[Ï3»[¿cÉ�½ï¾j¿ ÈKËc»¼¾jÁ;Ç7ÓiÇ7¿ ¾jÔ�È;Ë�»¼Ï�»[Àj×
¾jÕ3½=»[ÁKÂi»[É Ø�Ù-Ë�»9Á;»ãÀjÁK»¼ÈMÄY¾ðÏ3¾5½K½KÇ7ÕcÅ7»ãÇ7¿5È;»9Á;Ï�ÁK»9È;ÀWÈKÇm¾j¿c½<�ÊÙ-Ë�» KcÁo½MÈ�Çm½ïÈKË3ÀqÈ
Ç7ÈÊ½MÈ;»[º¼½µº¼ÀjÇ7¿�ÅmÃ ÔîÁ;¾iºöÈ;Ë�»�Éh»[Ñ[ÀSÃÚ¾WÔ&ÈKËc»�¸ ò � ¹D½=È;ÀWÈK»jØ �)¿ÛÈKË�Çn½¼Ñ[Àj½K»ã¾i¿�»
½KË�¾jÆ�ÅnÉ"ÑUÅm»[ÀWÁ;ÅmÃ
½=»[»ãÀ�½KÇ7Ói¿cÀWÅ�ÀWÈµÀ�Ì1¹ ÂqÀjÅ7Æ�»�ÀjÁK¾iÆ�¿cÉ�çOE � 	�»OB Ôî¾iÁµÕ3¾jÈKË
½;ÑU»9¿3ÀWÁ;Ç7¾5½�¾WÔ�½KÏ�Ç7¿ÚÀj¿cÉ�½=È;ÀqÈ;»ÊÑU¾iÆ�¿5ÈKÇm¿�ÓcØ�Ù-Ë�»�½=»HÑU¾j¿3É�Àj½;½=Æcº¼»[½&ÈKË3ÀqÈ È;Ë�»
¾jÕ3½=»[ÁKÂi»[Éã½=ÇmÓj¿cÀjÅ ¾jÁ;Ç7ÓiÇ7¿3ÀqÈK»H½�ÔîÁK¾5ºßÈ;Ë�»BÉh»[Ñ[ÀSÃÊ¸ ñò � õ ¸-ûüÇm¿ãÄÒËcÇmÑoË�Ñ9Ài½=»�À
ÑUÅm»[ÀjÁ&½KÇmÓj¿cÀjÅ|Çn½G»UóhÏ3»HÑaÈ;»[É�ÀqÈ�ÀãÌ1¹DÂSÀjÅ7Æc»�ÀjÁK¾iÆ�¿cÉ�ë � 	�»<BïØ�1&¾qÄY»[Âj»9ÁH-3ÈKË�Çn½
½KÇ7Ói¿cÀWÅ1º¼Ç7ÓiËiÈµÕ�»�½KºÊÀWÅmÅ7»[ÁïÈ;ËcÀW¿æ»9óhÏ3»HÑaÈK»HÉæÉhÆ�»�È;¾ ÈKË�»�»[¿�ËcÀj¿cÑU»Hº$»9¿5È¼¾WÔ
ÈKËc» Çn½=¾5½=Ï�Çm¿�Ôî¾iÁKÕ�ÇnÉ�Éh»[¿ðÉh»HÑ9ÀSÃ�¸ ò � õ ¸ ñò ý ¿�»[ÀjÁ�ÈKËcÁK»H½=Ë�¾iÅmÉ�Ø1Ù-Ë�Çn½G½K»[Ñ9¾j¿cÉ
Çm¿iÈ;»9Á;Ï�Á;»UÈ;ÀWÈKÇm¾j¿�Ñ9¾j¿c½=ÈKÇ7ÈKÆhÈ;»[½1ÈKË�»Bº¼¾i½=È-ÅmÇm×j»9ÅmÃÊ»9óhÏ�ÅmÀj¿cÀqÈ;Ç7¾i¿�¾WÔ|ÈKË�»BÉcÀqÈ;ÀcØ

��R �



0

20

40

60

80

100

120

0 0.05 0.1 0.15 0.2 0.25 0.3

B**s

Q−value/GeV

en
tr

ie
s/

12
 M

eV

 Σb
+-(*) →  Λb π

+-

0

100

200

0 0.025 0.05 0.075 0.1 0.125 0.15 0.175 0.2 0.225

 Q value GeV/c2

 a
ll 

rig
ht

 si
gn

-50

0

50

100

0 0.025 0.05 0.075 0.1 0.125 0.15 0.175 0.2 0.225 0.25

 Q value GeV/c2

 a
ll 

w
ro

ng
 si

gn

â|Ç7ÓiÆ�Á;» E �/â|Ç7È�ÁK»H½=Æ�Å7ÈdÔî¾jÁd¸ ñ=ñò 
]Å7»9Ô@È �aØ�� ÷7ñ=øÞ ½KÏ3»HÑaÈ;Á;À&Æc½K»[É Ôî¾jÁd»9ó5È;Á;ÀiÑaÈ;Ç7¿�Ó�È;Ë�»
ÅmÇmº$Ç7È(
îÁ;Ç7ÓiË5È �aØYÙ-Ë�»B»UóhÏ�»[ÑUÈK»[É�½KÇmÓj¿cÀjÅ Ôî¾jÁ1À�ÁoÀqÈ;»�¾WÔdí � Çn½�½KÆ�Ï�»9Á;Çmº$Ï�¾i½K»[É�Ø

��RSR



� ��� 	��� � � �Ò±��G²G¯ )

Ù-Ë�» Õh¹ Õ3ÀWÁ;Ãj¾j¿3½�ÄÒÇ7ÈKË Àj¿ ¾jÁ;Õ�Ç7È;ÀWÅ�ÀW¿�ÓiÆ�ÅnÀWÁ�º¼¾iº$»[¿iÈ;Æcº ¾jÔ
	9»9Á;¾ ÀjÁK»
� Þ ìL� Þ Àj¿cÉ � ñÞ ØdÙ-Ë�»&»UóhÏ�»[ÑUÈK»[É�Éh»[Ñ[ÀSÃ�º¼¾�É�»-Ôî¾jÁYÈKË�» � Þ ¹DÕcÀWÁ;Ãj¾i¿µ½=È;ÀWÈK»H½EÇn½
� ÷7ñMøÞ õ � Þ ý Ø�Ù-Ëc»9Á;»BÀWÁ;»�¿�¾$Ï�Æ�Õ�ÅmÇn½=Ë�»HÉ�ÁK»H½=ÆcÅlÈo½ÒÔî¾jÁA� ÷7ñ=øÞ ¹ Õ3ÀWÁ;Ãj¾j¿3½-Ãj»UÈ�ÕcÆhÈ
ÀW¿$¾iÅmÉÊÎ73 �N�J1 �\ÑU¾i¿hÔî»9Á;»9¿cÑ9»1Á;»[½KÆ�Å7È�Ôî¾jÁEÈKË�»GÁ;ÀWÈK»1¾jÔ � � � E R � � � �S� Q � � � � ç �
Ä-Àj½�ÏcÁK»H½=»[¿iÈ;»[É�Ç7¿Ûç � � � 8lç R :DØ � ½=»HÀWÁoÑoË�Ôî¾jÁ � ÷7ñMøÞ ¹DÕcÀWÁ;Ãj¾i¿c½�ËcÀi½1Õ�»9»[¿�Ï�»9ÁK¹
Ôî¾jÁoº$»HÉ�Õ�Ã�ÁK»[Ï�ÅmÀiÑUÇm¿�Ó�ÈKË�»µÇm¿cÑUÅmÆc½KÇ7Âi»9ÅmÃ�ÁK»HÑU¾i¿c½MÈ;ÁKÆ3ÑaÈK»HÉð¸Y¹)º$»[½K¾j¿�Õ5Ã�À � Þ Ø
�&¾�½=ÇmÓj¿3ÀWÅ�Çm½ ¾jÕc½K»9Á;Âj»HÉ Ø �G¿ÚÆ�Ï�Ï�»9ÁµÅmÇmº$Ç7È ¾i¿�ÈKË�»�Ï�Á;¾�É�ÆcÑaÈ;Ç7¾i¿
ÁoÀqÈK»�¾WÔ1À
¿cÀjÁKÁ;¾qÄ Á;»[½K¾j¿cÀj¿cÑU»�Æ�Ï�È;¾¼À � åþç ��� 	�»OBüË3Àj½ÒÕ�»9»[¿�»Uó�ÈKÁoÀjÑUÈK»[É.�

� 
�� ÷7ñ=øÞ �
� Þ

� � � � ç � � � � � Í ��Ø 
 � �

Ù-Ë�Æc½<-WÈKËc»�Ï�Á;»9Â�Ç7¾iÆc½dÎ 3"� ��1��+Á;»[½KÆ�ÅlÈ�Çn½d¿�¾jÈEÑU¾i¿ KcÁoº$»[É Ø|Ù-Ë�»�ÕcÀiÑo×�ÓjÁ;¾jÆ�¿cÉ
½KÆ�ÕhÈKÁoÀjÑUÈK»HÉÚÁ;Ç7ÓiËiÈK¹D½KÇmÓj¿
Àj¿cÉÚÄÒÁ;¾j¿�Ój¹D½KÇmÓj¿"Ì1¹)½=Ï�»[ÑUÈKÁoÀ�Æc½K»[ÉÚÔî¾jÁ�»Uó�ÈKÁoÀjÑUÈKÇm¿�Ó
ÈKËc»BÅ7Çnº$Ç7È1ÀWÁ;»B½=Ëc¾qÄÒ¿�Ç7¿ KcÓiÆ�Á;» E$¾j¿�ÈKËc»BÁKÇmÓjË5ÈHØYÙ-Ë�»B»9óhÏ3»HÑaÈK»HÉ�½KÇ7Ói¿cÀWÅ+Ôî¾jÁ
ÀïÏ�ÁK¾hÉhÆ3ÑaÈKÇm¾j¿�ÁoÀqÈ;»G¾jÔ|í � -hÇ Ø »jØ\È;Ë�»$ç � Å7¾qÄ�»9Á-Õ�¾jÆ�¿cÉã¾jÔ+ÈKËc»&¾iÅmÉãÎ 3"� ��1��
Á;»[½KÆ�ÅlÈH-cÇn½Ò½=ÆcÏ3»[ÁKÇnº$Ï�¾i½K»[É Ø


 �B´ � � �Ò±�� �Ò¯µ³�� ²&¯µ¶�!K´ ) ·K²G¯ )

Ù-Ä�¾�ÑU¾iº¼Ï�Å7»Hº$»9¿5ÈoÀWÁ;Ã�Î 3 �N��1��GÀj¿cÀWÅmÃh½=»H½�º$»[Ài½=ÆcÁK»µÀ�¿cÀWÁ;Á;¾qÄ ¸ ñ=ñ��� � Ï�Á;¾W¹ÉhÆcÑUÈKÇm¾j¿�ÁoÀqÈ;»�Ï3»[Á�Õh¹ �M»UÈ1¾jÔ �
�¦½=ÇmÓj¿�Ç K3Ñ[ÀW¿5È-½KÇmÓj¿cÀjÅ3Ôî¾iÁY¾i¿�»&¿cÀWÁ;ÁK¾qÄæ¸Òñ=ñò ¹D½=È;ÀWÈK»&ËcÀj½�Õ�»9»[¿ÊÇn½=¾iÅmÀWÈK»[ÉÊÕ�ÃÎ 3"� ��1��GÀqÈ À�Ì1¹DÂqÀWÅmÆ�»$¾WÔ � å � Q��æí � � 	�»<B ÓjÇmÂ�Ç7¿�Ó�ÀãÏ�Á;¾hÉhÆcÑUÈKÇm¾j¿

ÁoÀqÈK»�Ï�»9Á1Õh¹ �M»9È1¾WÔ
� 
]ô�ñ=ñò � �[¸
	(
 ôïñ=ñò õ ô$÷7ñ=ø)ù �

� Þ
å � � � ç � � � � �S� ë�� � � ��� í

â�¾iÁ&� ÷7ñ=øÞ -5¿c¾ï½KÇ7Ói¿cÀWÅ�ÑU¾jÆcÅmÉÊÕ3»G¾jÕc½K»9Á;Âj»HÉ Ø �1¿¼ÆcÏ�Ï3»[ÁYÅmÇnº$ÇlÈ�¾j¿µÈ;Ë�»GÏcÁK¾hÉhÆcÑU¹
ÈKÇm¾j¿�ÁoÀqÈ;»�¾WÔdÀ$½=Çm¿�ÓjÅm»�Á;»[½K¾j¿cÀj¿cÑU»�ËcÀi½ÒÕ3»[»9¿�»9ó5È;Á;ÀiÑaÈ;»[É��

� 
�� ÷7ñ=øÞ �
� Þ

� � � � ç � � � � � Í ��Ø

��R��



�GÅ7Å�Á;»[½KÆ�Å7È;½�ÀjÁK»�Ï�Á;»9ÅmÇnº$Ç7¿3ÀWÁ;ÃjØ

� �"�<�E±��Y¯�¶G�I)

87ç0:(	�Ø BE¾jÅm¾i½KË�Ç7¿�ÀW¿3É
	�Ø���ËcÇlÔ]º¼Àj¿.-���¾qÂuØ��cØ �&ÆcÑUÅ Ø,��Ë�Ãh½[Ø���� 
Mç ��R � �Yë � ë
Àj¿cÉ���� 
Mç ��R � �µë � ë	� �ïØ �M½KÓjÆ�Á¼Àj¿cÉ5	�Ø���Çn½=»S- �EË�Ã�½[Ø"�+»UÈ=ÈHØ�

�����

=ç ��R�� �&çiç[íµÀW¿cÉ�
������D
Mç � ��� � � ë � Ø

8 ë;:B¸&Ø&�&ÁKÇm¿c½=ÈK»9Çm¿.- �&ÆcÑ9Å ØM��Ë�Ãh½�
������+
=ç � �S� �¼ë � í���1�Ø �&»9¾iÁKÓiÇ -"�EË�Ã�½[Ø
�+»UÈ=ÈHØ	
������ 
=ç � �S� ��E�E � � � Ø�âcÀjÅ7×�- 1ïØ �&»9¾iÁKÓiÇ -h¸&Ø �&ÁKÇm¿c½=ÈK»9Çm¿�ÀW¿cÉ 	�Ø
��Çn½K»�- �&ÆcÑUÅ Ø��EË5Ãh½[Ø�
������&
Mç � �S� �GçjØ

8 í?:BÎ�Ø 3�Õ�»9ÁKÈ<-�B�Ø � Ø���ÀWÅm×5Çm¿ÛÀj¿cÉ 	BØ ��ØdâcÀjÆc½MÈ;¾qÂ�-J��Ë�Ãh½9Ø�	Ò»[ÂuØ������

=ç � �SR � � Q�Qjí��,3�Á;Á;ÀWÈKÆcº$¹ ÇmÕ�ÇnÉ Ø������ 
Mç ��� � � � ç ����� ë�Ø

8 E�: ��Ø �M½KÓjÆ�ÁH-���Ë�Ãh½[Ø 	Ò»9ÂuØ������D
=ç � �SR � E � EcçiØ
8 � :(	�Ø �&ÁK¾i¿cÀWÆ�ÀW¿cÉ��3Ø ��Ø 	Ò¾5½=¿c»9ÁH-���Ë�Ãh½9Ø 	�»9ÂuØ������D
=ç � � E �-ë � E��,�uØ ��Ø

�&Æ�Ï�È;ÀÊÀj¿cÉ��cØ 	�Ø��i¾jË�¿c½K¾j¿N-���Ë�Ãh½9Ø 	Ò»9ÂuØ����! 
=ç � � � �Gç<Q R Ø
8 Q?: �uØ �&¾hÉ�ÔîÁK»[ÃãÀj¿cÉ 	�Øcû�¾i×j¾i½K×�Ç -,�EË�Ã�½[Ø 	Ò»[ÂuØ��"���&
Mç � � ç;�Gç<Q ��� Ø
8 � :B¸M3"� �N3þÍY¾jÅmÅmÀjÕ�Ø -uûµØ �GÕ3»�»UÈ�ÀWÅ Ø - ¸M3"� �N3d¹=Í � ��â+¹ � ëjí � -�½KÆ�Õcº$Ç7È=È;»[É

È;¾ �KÍI173I� � ë�Ø
8 R :ïÍ � 3 � ÍY¾iÅ7ÅnÀWÕ�Ø - � Ø �G¿cÉh»[Á;½K¾j¿Û»UÈ$ÀWÅ Ø - �GÆcÑ9Å Ø �EË5Ãh½[Ø$#&%�%�� 
 ë ���S� �

Q�E � Ø
8 � :(�dÀjÁ=È;ÇmÑ9Å7»ÒÎ�ÀqÈoÀM�&Á;¾jÆcÏ.-iûµØ?1�ÀWÓiÇ7Ä-ÀWÁoÀ�»9ÈdÀjÅ -S��Ë�Ãh½9Ø 	Ò»[ÂuØ'�(%�% 
 ë ��� ë��

� ç ���S� çiØ
87ç � : ���N3I��1 ÍY¾jÅmÅnÀWÕ�Ø -cÎ�Øc¸�Æc½K×5ÆcÅ7ÇnÑ�»UÈ1ÀjÅ Ø -�)|Ø ��Ë�Ãh½9Ø�*+%��&
=ç ��� QS��í � í	�
87çjç0:BÎ 3"� ��1���ÍY¾jÅmÅnÀWÕ�Ø -��\Ø �1ÕcÁK»[Æ�»9ÈÒÀjÅ Ø -,��Ë�Ãh½[Ø ��»UÈKÈ[Ø�
������4
=ç � � � � ���SR Ø
87çHë;: � � ���
ÍY¾jÅmÅmÀjÕ�Ø - 	�Ø��G×j»[Á;½-»9È1ÀWÅ Ø -�)\Ø���Ë�Ãh½9Ø�*,%�% 
Mç ����� �&ç � Ø

���S�



87ç[í?: ���N3I��1ÐÍY¾iÅ7ÅnÀWÕ�Ø - 	�Ø5¸-ÀjÁ;ÀWÈK»Ò»UÈ-ÀWÅ Ø - ��Ë�Ãh½9Ø ��»9È=È[Ø�
 ����� 
Mç � ��R �dëhç � Ø
87çOE�:(31Ø,3�ÇnÑoËiÈ;»9¿.-3ÍGØhÙ�Ø 1&Ç7ÅmÅ ÀW¿cÉ�ÍGØcÌGÆ�ÇmÓjÓ�- �EË5Ãh½[Ø 	Ò»9ÂuØ ��»9È=ÈHØ��� $
=ç � � íS�

E3çjç<Q��
31Ø�3�ÇnÑoË5ÈK»9¿N-uÍGØcÙ�Ø,1&ÇmÅ7Å+Àj¿cÉ�ÍGØ�ÌGÆ�ÇmÓjÓ -câ�»[Á;º$ÇmÅnÀWÕ�ÍY¾j¿hÔ � E 
 çiç R Ù�Ø

87ç � : �/íÊÍY¾jÅmÅmÀjÕ�Ø -L	�Ø��&Ñ9Ñ9ÇmÀjÁKÁ;Ç »UÈ1ÀjÅ Ø -���Ë�Ãh½[Ø���»9È=È[Ø�
 ��%��D
Mç � � � ��íiëWícØ
87ç<Q?:ïÍ�Î�â�ÍY¾jÅmÅmÀjÕ�Ø -�Ù�Ø ��/ ¾jÅnÉh»9ÁE»UÈEÀWÅ Ø - �EË5Ãh½[Ø 	Ò»[Â�Ø��+%�� 
 ë ��� ç;� � � ë ��� ëhØ
87ç � :ïÍY¾5º$Ï�ÇmÅ7»HÉ�Õ�Ã�ÍGØ � »9Çn½=»[Á<-cë ��� ë	�hÆ�ÏuÉ�ÀqÈ;»[É�Ôî¾iÁ�¿�»9ÄÐ¿�Æcº�Õ3»[Á;½[Ø
87ç R :BÎ 3"� ��1��-ÍY¾iÅ7ÅnÀWÕ�Ø - 	ÚØcâ�»[Ç7¿cÉhÈG»UÈ1ÀjÅ Ø -�3I�I�5¹ 173I� ��� 	Ò»UÔMØ3»9Ïc½ ��� Q � Ø

��� ç



	�»[½K¾j¿ 	�Àj½;½(8 	�»OBF: ��ÇmÉhÈKË 8 	�»OBF:
¸M3 � �N3 8 � : � ÿ ñÿ ëWí ��R �Ûí�Q ë � Q�� QSQ
¸M3 � �N3 8 � : � ÿ ñ� ë?E�ë � �Ûí�Q í R E �æçiç �
Í �N3 � 8 R : � ÿ ñ� ë?E Q�ç � ��� ë �S� �æç ���

� ¾jÁ;ÅmÉ �GÂ�Ø 8 � : � ÿ � ë?E�ëjë � ë�� ç�� R ç R � � ����� �
��� � �� ¾jÁ;ÅmÉ �GÂ�Ø 8 � : � ÿ� ë?E ��R � � �"ë � � ëjí�� �

� ¾jÁ;ÅmÉ �GÂ�Ø 8 � : � �ò
	 ë � � ë � E�� ç�� � ç � ���
� �� ¾jÁ;ÅmÉ �GÂ�Ø 8 � : � �ò � ë � í � � í�E�� � � í�ç � ë � í

Ù|ÀWÕ�Åm»�ë �µÍYÆ�ÁKÁ;»9¿5È Ä�¾jÁ;ÅnÉðÁ;»[½KÆ�Å7È;½BÔî¾jÁ�È;Ë�»Êº¼Ài½K½�ÀW¿3É�ÈKË�»¼ÄÒÇnÉ�È;ËÚ¾WÔ��ÊñKño¹
½=È;ÀqÈ;»[½[Ø

=D
]ô ñKñ��� � � 8 	�»<B 
 Ñ � : � 
]ô ñKñ��� � �;ê � Þ
� � ���ðÇm¿cÑ9Å Ø ��� çSë	�æçiç � �_ëhç � � � ���
Î73 �N�J1 �YÇ7¿cÑ9Å Ø � � í5ë
� � �Ûë � � �_ë � � � � � ë	� � � � Q

� � 3J�J1ÐÇm¿cÑ9Å Ø�
 ÀWÅmÅ � � � í�E	�
í ��ç<Q � �_ëhç<E � � � � çHë	� � � � E � � ÿ � ÿ � ÿ� ÿ � ÿ �
����N3I��1¦Ç7¿3ÑUÅ Ø 
]Ï3»HÀW×,� � � í�E	�
í ��ç<Q � �7ç<E�E � � � ����R � � � � í �
�/íµÇ7¿3ÑUÅ Ø ô�ñ� � ��� Q R � � � Q � � íië	� � � � í�� � � � Q

Í�Î�â
½K»[º$Ç7¹ »9ó�ÑUÅ Ø ô � � ��� ç � �Ûë � � �_ëjë	� � � ��� � � � � ë
� � 3J��1þ»9ó�ÑUÅ Ø ôïñ� � � � í � ��� ���� � � � � � �_ë?E � � � � � � ÿ � ÿ �� ÿ � ÿ �

Ù|ÀWÕ�Åm»�í,�ãÍYÆ�Á;Á;»9¿5È$ÄY¾iÁKÅnÉÚÁ;»[½KÆ�Å7È;½�Ôî¾jÁ$º¼Ài½K½K»[½ïÀW¿cÉÛÏ�Á;¾hÉhÆcÑaÈ;Ç7¾i¿ÛÁoÀqÈ;»[½�¾WÔ
ôïñKñ��� � ¹)½MÈoÀqÈ;»[½[Ø

� ÷��  : ��� � ø�� ����÷��  : ��� ��� ���  ��! ø�#" �%$ ôïñKñ��� �#& 
 	�»OB
' 1GÇmÓjË 3 �ÊÑ9Ç7»[¿cÑUÃ �1ÏcÏ�ÁK¾5ÀjÑoË�Ü � �7çSëjë	� � � � çOE � � � � ç R ë � ë��Ûí��æçSë' 1GÇmÓjË ��Æ�Á;Ç7ÈMÃ �GÏ�Ï�Á;¾iÀjÑoË+Ü � �7ç<Eií�� � � � çOE � � � � ç R ë R Q	�Ûí��æçSë

��� ë


