
���������
	���
�
��

���������������! #"%$�"'&�()"*&��,+�-/.10243 5. 02 ����67�8-:9 ;<68"'&�(=��+�->.102!? @BA2�C�D�EGFH@BA2I? J�KLA)M -ONQPR� S����->�T&U�WVYXUXZ�[68"%�,-Q\���"'��-G]_^'Pa`[��bdcePf(�(["'&�(

gihkjdlZmon�p7qrqtsvuwp�xys{z}|rp7~
� �����
	��k�O�������!�y
��,���������

�I� 	����
�*�H�t��������i���� �� � � �y�����r���
����� � � � �Z¡ 	}�%�t���
¢Z	�� � ���
�1�4�£���
¤�	 � ��¢ ¡ ��	e��� � 	y¢Z����	 ¡ �
�������¥���� �7	*¦���y� � �y���%�
	 �%¡ ���8������¤Z�
�e� ¡�¡ �
��§���¢ ���
	}���¥¨��y� ¡7©«ªw¬ ���­���{�
	y¤��'���
	��_����¢Z����� � ���®�_���y�y��¢U���£���
	y� � ���
�¯�
��	�����i	}�
	y�}�
���­��� °[���²±%±R���´³�	}�
¢Z���£� © �¶µ 	y·����%�
���8�*¸ µ ��	�¹,��·����­���k�
�7	´º8�8��� � �'���
	[�����
�7	�� �� ¢Z	 � ��� � � � �7	}�
	*�%¦¢Z�£�7	��e� � �£�7¤Z�
��	�¢L�����¥�'�8���
¤�	U�r�
��¢»�
�7	 ¡ ���%�
�£���£���_�
	y�}��� � �%�
�7�}�
	��¯�7	}���y�_� ��²¼¾½w¿aÀ ª�­Á � À ª�Y¼WÂ�Ã ª �Â¯¼ÅÄ ¿ Ä ª ¸ � �_� ¡�¡ � � ���
	}¦ � �r��	��'��¤�¤��£�7¤e¢Z	}�
�7�v� � � � � � 	y�e�t�����
��	��������
�£����¦ � �'���
	U¹8��·����i�7	}�
	}�
¢Z�������
�����k¸�dÆ ��ÇI�y���7º8�7	y�7�y	��£	}·�	y�w����¢Z�������¥�
��	�� � �}�£���£���
�����!�È�
	yÉv�7	y���*�_ÊUË ��Ì ¨�Í ÆZ¡�� ª«¬ ���8� � 	y� � ���
��·v���Î�_ÏvÍ 
 ¡�� ªw¬� 	}�
	U� © �'������	���¸ � �y��¢ © ���8���
����� � ���
�¯�
�7	L���� ¼W½ ¿ À ª� Á � À ª� ¼WÄ4Ð � Ä ª �7	}���y�_¢Z�v�7	���¢ ¡ �
��·�	 � �
��	�
	 � �������t���[�
�7	i����¢Z�����
� Ê�Ë ��Ì ÏvÍ Ñ ¡7�yªw¬ ����� � 	y� � ���
�£·v���Î���
� Æ Í � ¡��yªw¬ ¸

Ò´Ó%Ô}Õ Öt×LÖtØ8Ù�Ó'ÚUÛ[Ô*Ü
Ý�Õ ÞßÜOàyá�Ó�â�Ýv×L×ZÔ*Ó�ã�ä�ä�å¯æOá�Ø�à�Ô*Ó%Ô*Ø,ç'Ô*Ü



�
���������
	���
����
�������

� ~�jZp��­z*h�j��ep��
z�|È~�z*j�x*j��
z}|r~��ez}p! �|#"���|È~%$& �h(')�'|#"���|*�+$�,- �¥|/.,|È~��¯sv~104z}h�j��¥j�s2�43kx*j5�ej�~�zip!�7698 -;: n�p2��u�|È~�|È~��<698 - sv~10698>=@?�p!3kq*0!svqÈqrpA?<s�x*j�0)3B"�z}|rp7~4|È~¯z}h�jLz*h�j�p�x}j�z*|#"�s�q13k~B"�j�x'zysv|È~7zC'¥p7~EDBFG=�H8s�~B0< kx*pAI8|#0,jUs�"�x}|£z}|*"�svq«z*j��
z�p��Oz*h�j nKJ�LM�¶p7x��_svqÈ|#�4�p��Oz*h�j�N�z}s�~B0�s�xO0PL p)0,j�q : nQ3�x*x}j�~�z}qR'¥z}h�jLg:j�I{svz*x}p�~¯|#��z*h�j²p�~kqR'� �qts!"�jU|È~¯z}h�j�?�p7x*q#0�?�h�j�x*j@$�,- �¥|/.,|È~���"�sv~¯uwj��¥j�s!��3�x}j50 :TS p�¥j�s2�43�x}j��¥j�~7z²p��U$ ,- �¥|/.,|È~�� jV.,|*�'zO�5HOs�~B0 z}h�j�"V3�x}x*j�~�zLqÈ|R�¥|rz |*��698 -�W&X�YBZ Y  B�V[]\ s{zLz*h�j�^2_�`¾nKacb X�de:�f qrp7uksvqhg�z��Lz*p z*h�j3�~�|rz}s�x*|rzC'!z*x}|Ès�~���qÈj���|*I�j�698 -
ijX5kBZ l
mnX!Zpo  B��[q\@?�hk|*"yh |#��|È~ z*h�j�x}s�~���j<r X _ : s9t �2� : �!u  B��[q\²svz�z*hkj�^2_�` nKa |R�´z*h�j9"V3�x}x*j�~�zjV.) wj�x}|R�¥j�~7zysvqfqÈ|R�¥|rzO�²p�~v698 - svx}j z}s!w�j�~H|È~7z}p s2"�"�p!3�~�z : � z*h�j�x�?�|#�'j2Hq��qÈp�uks�qxgkzO�@��|*I�j�698 - i ��y Z s�mzl�Z _< 1�V[]\�?�h�|#"yh1|*�L|È~z*hkjZx}s�~���j�r X5YB: � t � k�:*X u  B��[q\Us{z�z}h�j�^2_�` nKa{b � de:
�|��� 
�}K�
}~�
����	�
�}U����	��O�~�
�|���

gih�j��¶p�qÈqrpA?�|È~����_sv|È~ j�qrj5�¥j�~�zO�ip!�:z}h�j l²m�0,j�z}j5"�z*p�xUsvx}jUj����*j�~�z*|tsvq��¶p7xiz*h�|#��s�~ksvq*')�'|#���
� gih�j��_s��7~�j�z}|*"�"�j�~�z*xysvqR�®z}x}s2"�w8|r~�����')�
z}j��>HB?�h�|#"yh%"�p7~B�*|*�'zO��p!��s<�'|ÈqÈ|*"�p�~>�¥|*"�x*p��
z}x*|* z*xys!"�w7j�x�r�N�L g u sv~10 s<"�j�~7z}x}s�qqgkuwj�xz*xys!"�w�j�x@r nK�fg u H�uwpvz}h qrp)"�svz*j�0�?�|rz*h�|È~ s � g���3� «j�xO"�p�~B0�3B"�z}|r~����*p�qÈj�~�p7|*0ksvq��_s���~kj�z5�
� gih�j���3�p7~>��')�
z}j�� qÈp)"�svz*j50!uwj�'�p7~B04z*h�j�"�svqÈp�x}|R�¥j�z}j�x :
gih�j�N�L gGhks!��� k y!yB��y2y!y |È~B0,|*I�|#0)3ks�qh�'z*x}|* B��H�?�|rz*hHzC'� k|*"�svqh �|£z�"yhHp!�K_ y�� k y<� �>Hasv~B0 s�0,j��'|*��~Hp! ,z}|R�¥|*��j50%�¶p�xUz*xys!"�w8|È~��sv~10�I7j�x*z*jV.,|È~���"�s� «svu�|Èqr|rzC'¯s{z�� �]�(� l H(?�h�j�x}j�� i � qÈ~]rßzysv~hr���� �!u4u s�~B0��e|#��s9 wp�qtsvx�s�~���qÈj : gih�j�nK�fg<hks2��j�|*��h�ziz*h�|È~�"�p7s�.,|Ès�quks�x*x}j�q#��H´j�s!"yh���3� � wp�x*z*|È~�� zC?�pv0,p23�u�qÈj�zO�ep!��pAI�j�x*qts� � k|r~�����"�|r~�z*|ÈqÈqÈsvz*|È~���g«u«j�xO�ep�� y : k!l _%����0,|ts��¥j�z}j�x�H�p�~�j>0,p23�u�qÈj�z¥u«j�|r~�� ks�x}s�qrqÈj�qwz*p¥z}h�j�"�p7qrqÈ|#�'|Èp�~ sA.,|#��H,sv~104z}h�jZpvz}h�j�x�s�q£z}j�x}~ks{z}|r~B� u(' m@l�� x*j�qÈsvz*|*I�jUz*p¥z}h�j sA.,|#� :gih�j���3�p7~���')�
z}j���"�p�~B�*|*�'zO�²p!��s qts;'�j�xLp���z*xys!"�w8|È~��P0�j�z*j�"�z}p�x��Zsv~B0���"�|r~�z}|rqÈqÈsvz*|Èp�~ z*x}|R�2��j�x@"�p!3�~�z*j�xO�²uwjV�¶p7x*j X2Z k g>z}p�x}p�|#0���H�¶p�qÈqÈpA?�j�0 u�'!zC?�p!s!0B0,|£z}|rp7~ksvq:qÈs;'7j�x���sA�ßz}j�x�z*h�j z*p7x*p7|*0�� : g:x}s2"�w�|È~��¯svz�� �q��� X x}j�qÈ|rj���p�~ X y "�� ?�|#0,j�0,x*|R�ßz�zO3�uwj5�5H�?�hk|rqÈj X "V��¥|r~k|/�¡0,x}|/�ßz�zO3�u«j���svx}j�3B�*j50 s{z X ��� �]�)� � :

�|�|���¢
�£~�7£¤�B£9¥{�~¦§}
gih�|*�²s�~ksvq*')�'|#�
31�'j��UsE$©¨ �]ª7« [-­¬ ��« [- ¨�®1¯T[ � ®�¨±° ª °²[³0�s{zysP�}s��� �qÈj��'j�qrj�"�z*j�0%?�|rz*h1sv~Hp!´_|r~�j9gkqrz*j�x��¶x}p!�¾s�qrq0�svz}s²zys�w�j�~��¶x*p2�¶µ
 �x*|Èq �!y!y�� z}p�L s;' ��y!y _�?�|£z}h¯~�p²z*x}|*�!��j�x�x}j5·�3�|Èx*j5�ej�~�z : gihkj
�'j�qrj�"�z}|rp7~B�7�¶p7x´z*h�jUp�´_|È~�jUgkqrz*j�x�svx}j+0,j5�O"�x}|Èu«j�0uwj�qÈpA? :��p�xiz}h�|#��sv~«svq*'(�*|#�Q�93�p�~1�~?�j�x*j²x}j5·�3�|Èx*j�0¯z}p_hks;I�jU¸�¹ W � f j5º�»�¼Us�~B0�¸ Wzl<f j5º�»�¼AH,z*p_h«s;I�j²h�|rzO��uwpvz}h |È~ z*hkj nK�­g/sv~10N)L g/sv~10¯z}p_hks;I�j²s{z�qÈj�s2�
z � �¥j�s!��3�x}j��¥j�~�z��i|r~!z*h�j��93�p�~�"yhks!��uwj�x�� :µ�qÈqT"yh«svxO��j50> «svx*z*|#"�qÈj5��|È~ z}h�jej�I�j�~�z
?�j�x*j�"�q*3B�'z*j�x}j50 |r~�z*p�½
j�z���31�'|È~��¯z}h�j l@¾
¿
À
µ
LÁ"�q*3B�'z*j�x*|È~��!s�qR�7p�x}|£z}h��Âb l�d ?�|rz*h1s�¸1¹"V3�z4� p�Ã% ks�x}s!�ej�z*j�xK�*j�z�s{z X _ f j�º�»A"�b YAde: gihkj « [- "�sv~B0�|*0�svz*j�?is!�K"�p�~1�
z}x�3B"�z*j�0<�¶x}p!� z}h�x*j�j� ksvx*z*|#"�qÈj5��|r~1"�q*3B0,j50 |È~4z}h�j��*s!�¥j½
j�zis!��z*h�jUx*j�"�p�~1�
z}x�3B"�z*j�09�93�p�~ : gU?�p p!�wz}h�j5�*j
 «svx*z*|#"�qÈj5�Ä�*h�p!3kq*0��7|RI7jiz*h�j�®P�ej��'p7~��_s!�O�[sA�ßz}j�x�s!�O�'|*��~�|È~��²z}h�j��&w{svp7~��¥s2���*j5�rG° \ s�~B0�°�Å u � X2Z y2y Y �{Æ²Ç~ÇÈ� X2Z y l�Y9f j5º : gih�jLz}h�|rx�0!p�~�j@��3B�'z�hks;I�jLs�"yhksvxO��j�p2 � wp2�*|£z}jUz}p�z}h�j���3�p7~E"yh«svxO��j : µ�qÈqQz*h�x}j�j ks�x'z}|*"�qrj��
�*h�p!3�q#0 hks;I7jZh�|£z���|È~ z}h�j�N)LHg>sv~B0HnK�fg : gih�jZz*xysv~1�4I7j�x��'j��¥p!�¥j�~7zO3�� ?�s2��x}j5·�3�|Èx*j�04z}p4uwj
¸ ¹ W y ZÉo�f j5º�»�"��¶p�xz*hkj<w{svp�~1� sv~B0E¸ ¹ W y Z _ f j5º�»A"��¶p�xZz}h�j< �|Èp�~ : gih�j5'��*h�p!3kq*0��¶p�xO� s�"�p!���¥p�~ « - �ÊI�j�x*z*j�.�?�|rz*h²Ë ÅÌ � X5s p��iz}h�j<I�j�x'z}jV.g�z : gih�j<I�j�x'z}jV.,|È~�� svq*��p7x*|rz*h�� |*�90,j5�O"�x}|Èu«j�0 |r~�0�j�z}s�|rq�|r~Íb _ dÊ: ��p7x j�s2"yhÎ ksvx*z*|#"�qÈj!H:z*hkj¯z*xysv~1�4I7j�x��'j�Ï ¹ sv~10 qrp7~���|rz�3B0�|r~ks�qQÏ�Ð �x}p�½
j�"�z*|Èp�~1��p!�Oz}h�j²z*xys!"�w_|*�� ks!"�zU «svxys��¥j�z}j�xU?�|£z}h x*j��4 wj5"�z�z}pez*h�j� �x}|*�¥s�x�'�I7j�x*z*j�._z*p!�7j�z}h�j�x~?�|rz*h!z*h�j�"�p�x}x*j��4 wp�~10,|r~B��j�x}x}p�x��rGÑ7r�Ï�¹ u H�Ñ7rGÏ Ð u4u ?�j�x*j@"�p2�� B3,z*j�0 : gih�j�"�p!� u�|È~�j50<�*|*��~�|Rg1"�s�~B"�j�rGÏ�¹h��Ñ7rGÏ�¹ u4u Å7Ò rGÏ Ð �AÑ7r�Ï Ð u�u Å ?is!��x*j�·23k|rx}j50¥z}p uwj@��x}j�s{z}j�x[z*hks�~Y �¶p�x�z*h�j+w{s�p�~B� : gihkj
0,|#�
zysv~B"�j+Ó

Ì¹ uwj�zC?�j�j�~¥z}h�j+ �x}|*�¥s�x�'esv~B0 « I7j�x*z*|#"�j5�f|È~¥z*hkj�z*xysv~B��I�j�xO�*jU �qtsv~�j~?is!�´x}j5·�3�|Èx}j50 z*pZj�.)"�j�j�0 Y�'z}sv~10�svx�0�0,j5I8|Èsvz*|Èp�~B�5�7Ó Ì¹ ��Ñ7rGÓ Ì¹ u W�Y1: gih�jZsv~��7qrj�Ô
Ì¹ uwj�zC?�j�j�~4z}h�j « [- �¥p!�¥j�~7zO3���s�~B04z*h�j�0,|Èx}j5"�z}|rp7~��¶x}p!� z*h�j� �x}|R�_s�x�'z*p « [- I�j�x'z}jV.4|È~4z}h�j²z*xysv~1�4I7j�x��'j@ �qtsv~�j��*h�p!3�q#0>�*svz*|#�C��'¯z*h�j�"�p�~B0,|rz*|Èp�~>"�p���r�Ô Ì¹ u W y Z ^ :gih�j�z}x}s2"�w(��p��Qz*h�j���3�p7~¯sv~B0 « [- "�s�~B0,|#0�s{z}j+?�j�x*j�x*j�·23k|rx}j50ez}p� �x}p(0�3B"�j�s�"�p!���¥p�~<$��eI7j�x*z*j�.�?�|rz*h<Ë ÅÕ �³^�p��qI�j�x'z}jV.�g�z :gih�jZz}x}s�~B��I�j�x��*j��¥p!�¥j�~7zO3�� p��´s�$ ,- � hks20,x*p7~9¸�Ö

ÌU×
Ø¹ ?�s2�~0,jVgk~kj50 s!��z*h�j�I7j5"�z}p�x
��3���p��fz*xysv~B��I�j�xO�*j@�ep2�¥j�~�z}s¥p!�h�93�p�~ sv~10« [- : gih�j9�¥s2���Up��´z}h�j>r � ª « [- u ��'(�'z*j5�M�'h�p23�q#0 u«j9?�|£z}h�|È~ z*hkj qÈ|R�¥|rzO�5� � Z s ��Æ&r � ª « [- u ��_ Z YPf j5º�»�" Å : gih�j�z*xysv~B��I�j�xO�*j0,j�"�s;' qÈj�~���z*h p��Zs�$ ,- � hks!0�x*p7~�Ó

Õ¹ ?is!��0,j�gk~�j�0 s2� z*h�j%0,|#�'z}sv~1"�j |r~ z*hkj z*xysv~B��I�j�xO�*j� �qtsv~kj uwj�zC?�j�j�~ z}h�j> �x}|R�_svxO'ÎI�j�x'z}jV.sv~101z*h�jPI�j�x*z*j�.� �x}p)0)3B"�j50 u(' z*h�j<�93�p�~ sv~B0 « [- :�Ù ��z*h�jE0,|*�'z}s�~B"�jPÓ
Õ¹ jV.�"�j�j50,j�0 Y�Ú Ñ7rGÓ

Õ¹ u H­z*h�j sv~��7qrj<Ô Õ¹ uwj�zC?�j�j�~ z*h�j$Û�¥p2�ej�~�z�3��Ssv~101z*h�jE0,|rx}j5"�z*|Èp�~v�¶x}p!��z*hkj� �x}|R�_s�x�'Hz*p�$ÛI�j�x*z*j�.1|È~ z}h�j¯z}x}s�~B�4I7j�x��'j� �qtsv~kj�?is!�Zx}j5·�3�|Èx*j�01z*p��*svz*|#�C��' z*h�j"�p7~B0,|rz*|Èp�~�"�p2�5rGÔ Õ¹ u W y Z ^2_ : gih�j�0,|#�
zysv~B"�j9Ó
Õ¹ ?is!�LsvqÈqrpA?�j50 z}p4uwj9�7x*j�s{z}j�x�z}hksv~�Ó Ì¹ Hq kx*pAI8|#0,j50 z}hks{zLz*h�j�0,|#�
zysv~B"�j�uwj�zC?�j�j�~z*hkj�$ sv~B0 « I�j�x*z*|#"�j��UÓ ÕhÌ¹ ?�s2��qÈj5�O��z*h«sv~ � Ú Ñ7rGÓ

ÕhÌ¹ u :gih�j�gk~ks�qaj�I�j�~�z~�}s��� �qÈj5�U?�j�x}j��'j�qrj�"�z}j50P3B�'|È~��¯seqÈ|Rw7j�qÈ|rh�p8p)0!x}svz*|Èp��¥j�z*h�p)0qHB0�j5�O"�x}|ruwj50!u«j�qrpA? :



l
µ �*j�zip��§0�|*�O"�x}|R�¥|È~ks{z}|r~B�9I{svx}|tsvu�qÈj5� � \ � Z*ZRZ ��� |*�U"�p7~B�'z*xO3B"�z}j50��¶p7x�s9��|*I�j�~¯j�I7j�~�z : gih�j@ �x}p�uks�u�|Èqr|rzC'�0,j�~B�*|rzC'���3�~B"�z}|rp7~B��� - r ��� u�¶p�x[z*h�j@�'|*��~«svqks�~B0��
	5r ��� u �¶p7x�z}h�j�uks2"�w(��x}p!3�~B0esvx}j�u�3k|rqrz­�¶p7x[j�s2"yh�I{svx}|Ès�u�qrj ��� : gih�j@"�p2��u�|È~�j50ezys��2��|È~���I{svx}|Ès�u�qrj��e|#�Q0,j�gk~�j�0s!�5�

� i
��
��
 \

� � ��� � i �
	� r � � u
� -� r � � u Z r X u

�­|R�23�x}j X �'hkpA?+�[z}h�j�0,|#�
z}x*|Èu�3,z}|rp7~B��p�� � qÈp!� \ , ���¶p7x~�'|*��~ks�qasv~B0!uks!"�w(�7x*p23�~B0�"�s�~B0,|#0�s{z}j5� : gih�j�I�s�x*|tsvukqrj ��� "�s�~!uwj�3�~B0,j�gk~�j�0�¶p�x9�'p2�ej4j�I�j�~�zO� :�Ù ~ z*hk|*�9"�s!�*j!H:z*hkj�"�p7x*x}j5�� «p7~B0,|È~��>I{svx}|Ès�u�qrj�� � |*�9�'j�zZz*p X2: gihkj��'j�qrj�"�z}|rp7~1p!�iz*h�j��*|*��~ks�q�|*��p�u,zysv|È~�j501u('s� B �qR'8|È~�� z*h�j�"V3�z�p7~������ , : �kp�xU3�~B"�p�x}x*j�qÈsvz*j�0�I{svx}|Ès�u�qrj�� � \ � ZRZ*Z ��� H�z*hkj��*j�qÈj5"�z*|Èp�~P3B�'|È~�� z*h�j�"�p!��uk|r~�j�0<I{svx}|tsvu�qÈj��<�7|RI7j5�[z*h�juwj5�'z+ «p����*|rukqrjLz}s!�!�7|r~��� wj�x��¶p�xO�¥s�~B"�j2H,| : j : H,z}h�j��_sA.,|R�_s�q]�'|*��~ks�qaj��<"�|Èj�~1"V'��¶p7x�s9�7|RI7j�~ uks!"�w(�7x*p23�~B0¯j��<"�|Èj�~B"�' :

0

200

400

600

-2 -1 0 1 2
-log10y

signal

background

³Q±��U¸k�����:���
�£� © �£	 � ����¤ ¬ ��� �È��� � ��¤��8���Q���8� © �����v¤��
���7�8���������7�£�����
	 � ¸
gih�j��¶p�qÈqrpA?�|È~���0,|#��"�x*|*�¥|r~ksvz*|È~���I{svx}|Ès�u�qrj��K?�j�x*j�3B�*j50q�
� À�j�qÈ|#"�|rzC'4sv~��7qrj2H�0,jVg«~�j50 s!��z}h�j sv~B��qÈjLuwj�zC?�j�j�~4z}h�j « - s�~B0>° \ �¥p!�¥j�~�z}se|È~ z*h�j<r�° \ � °<Å u "�j�~�z*j�x�p��§�_s2���~��')�
z}j��>�
� Ù �'p7qÈsvz*|Èp�~]HU"�p2�� B3,z*j�0<s!��� ��! i ¸ F#"4F r �]« - u ��rp¸ F#"CF r �]« - u Ò%$ ¸ F#"CF� u : gihkj��43B� $ ¸ F#"4F� ?is!�¥zys�w�j�~TpAI�j�x¯svqÈq�"yhks�x��7j50 ksvx*z*|#"�qÈj5�[|r~_z}h�j�"�p�~kj'& r�6�® u Å Ò r�69� u Å � y Z _�H!?�h�j�x*j�6��¯s�~B0�6�® svx}j�z}h�j� 1�'j53B0,p�xys� k|*0,|rzC'¥sv~B0¥z}h�jUs!��|*��3,z}hksvqQsv~B��qÈj?�|£z}h x}j5�� wj5"�ziz}p z}h�j<r �]« - u 0�|rx}j5"�z*|Èp�~ : gih�j � HB° \ H�° Å s�~B0�¯�?�j�x}jL~kpvz�|r~1"�q*3B0,j50 |È~ z*h�j���3��>�
� ¸ ¹ r�° \ °�Å u �
� Ù ~�I{s�x*|tsv~�zU�¥s2���5HBÆ&r �]« - u �
� Ë Å p��­z*h�j « - I�j�x'z}jV.�g�z��
� Æ&rG° \ ° Å u :
gih�j� �x}p�u«svu�|Èqr|rzC'>0,j�~B�*|rzC'���3�~1"�z*|Èp�~1�
?�j�x}j�"�p7~B�'z*xO3B"�z}j50>3B�*|r~B�¯z*hkj�x}j�svqh0�s{zys_j�I7j�~�zO� : �kp�x�j�s!"yh%"yhks�~�~�j�q�H«z*h�x}j�j�uksv~B0B��$ \ H$ Å sv~B0)(³?�j�x*j�0,jVg«~�j50 s!�5�

$ \ � X!Zpo _9� Æ&r « - u � X2ZÉo ^ f j5º���¼ Å �$ Å � � Z*X5l � Æ&r « - u � � ZRXAo�f j5º���¼ Å �(Á� X!Z ^ � � Æ&r « - u � � Z y2y f j5º���¼ Å Z
gih�j u«s!"�w(��x}p!3�~10P kx*p7uksvu�|ÈqÈ|£zC'E0,j�~B�*|rzC'���3�~1"�z*|Èp�~%�¶p�x�j�s!"yh�I{svx}|tsvu�qÈj�?�s2�+"�p7~B�'z*xO3B"�z}j50>3B�*|r~B�¯j�I7j�~�zO�+�¶x*p2� $ \ s�~B0�$�Å uksv~B0B� :gih�j��*|*��~ks�qÄ �x}p�uks�u�|rqÈ|rzC'�0,j�~B�'|rzC'���3�~B"�z}|rp7~Î?�s2��"�p7~B�'z*xO3B"�z}j50 u('���3�u,z}x}s2"�z}|r~�� z}h�j¯uks2"�w(��x}p!3�~B0]HOp�u�z}sv|È~�j�0 s!� s���3�� p��+0,|#�C�z*x}|Èu�3,z*|Èp�~1�²|r~Î$ \ s�~B0�$ Å uks�~B0��5Hq�¶x}p!�¾z}h�j�0,|*�'z*x}|Èu�3,z*|Èp�~ p!��j�I7j�~�zO�L|È~ uksv~B0*( : gih�j�gk~ks�qÄ"V3,z p7~Hz}h�j�"�p2��u�|È~�j50�I{svx}|Ès�u�qÈjqÈp!� \ , �P� y ZRX � ?is!�~�*j�qÈj5"�z*j50!u('¯x}j5·�3�|Èx*|È~��ez*h�j��_s�.8|*�_svqqI{svq*3�j²p��+(x�-, ( Ò $ \ Ò $ Å :



Y

)
2

(GeV/cπ(KK)M
1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 2.1 2.15 2.2

)2
E

ve
n

ts
/(

0.
01

 G
eV

/c

0

500

1000

1500

2000

2500

3000

3500

4000

DØ Run II Preliminary -1Ldt=610pb∫
 )-πφ(+µ

193±)=15636sN(D

152±)=4349
±

N(D

³Q±��U¸8�v� � Ä_Ä � Ã ���v·����
�r���{��¢ � �%� �7� � �%�
� © ���
����� �È�����
��	����{�'��¤�¤�	��� � � ��¢ ¡ ��	�¸ µ �7	 ¡ 	�� � � �y���%�
	 �%¡ ���8�²�
�i�
��	 ½«À � � ��	}�r�*�O���8� ½«À �� �
��¤��{�*�������8�7�£�7���
	 � ¸ µ ��	Z�}�7�
·�	L�
	 ¡ �
	 � 	y�{���
��	Uº��%�
����¤��t���7�}�
������
�L�
�7� � ¢ � �%�´�%¡ 	y�}�%�
��¢ � � 	}	���	y�}�
����� ���*¸

)
2

(GeV/cπ(KK)M
1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 2.1 2.15 2.2

)2
E

ve
n

ts
/(

0.
01

 G
eV

/c

0

100

200

300

400

500
DØ Run II Preliminary

-1Ldt=610pb∫
 )  tagged

-πφ(+µ 66±)=1917sN(D

55±)=566
±

N(D

³Q±��U¸:Ñ�� � Ä_Ä � Ã ���v·����
�£���{�Z¢ � �%� �7� � �%�
� © �7�
����� �t���Z�
��	��'��¤�¤�	��� � � ��¢ ¡ ��	�¸ µ ��	 ¡ 	���� � �y���%�
	 �%¡ �����L�
�i�
��	 ½«À � � ��	}�È�*�O����� ½«À �� �
�£¤��{�*���������7�£�����
	 � ¸ µ ��	Z�y���
·�	L�
	 ¡ �
	 � 	y�{���
��	²º7�%�
�£�7¤ �È�����*�
�£����
�L�
��� � ¢ � �%���%¡ 	y�*�%�
��¢ � � 	y	��v	y�}�
�����'���*¸

gih�jLz*pvzysvqQ~(3���uwj�xip!� « [- "�sv~B0�|*0�svz*j���H( ks2���*|r~B��z}h�|*�~"�p!� u�|r~kj50<I{s�x*|tsvu�qÈj�"V3,z�H,|r~!z*h�j��_s!�O�K «j�s�w_|#� X _ s2l!sQm X ^ l H�?�h�|rqÈjLz*h�j~(3���uwj�x�p�� «�� "�sv~B0�|*0�svz*j���|#� Y2l!Y ^ mvX _ � rG�­|*�!3�x}j �!u : gihkj�x}j�svx}j X ^ X;oTm�s2s $ ,- "�sv~B0,|#0�svz*j5�Ä?�h�|*"yh4hks;I�j�s�~_|*0,j�~�z*|Rgkj50_|È~�|rz*|tsvq�'z}s{z}j��«s;I�p7xQ�¶x}p!� z*h�jZp2 � «p��'|rz*j��Ê�*|#0,jLz}s���r��:|*�!3kx*j l u :
�
	<���Ä¦§£
	9��	��7£����9�����

µ ~�j5"�j5�O�*s�x�'��'z*j� |È~Hz}h�j<$ ,- p���"�|rqÈqts{z*|Èp�~1�Ls�~ksvq*')�'|#�L|*�Lz}h�j<0,j�z*j�xO�¥|r~«s{z*|Èp�~1p���z*h�j<$ ,- ���$ ,- |r~k|£z}|Ès�q[sv~B0�gk~ks�qÄ�
zys{z}j��ws;I�p�x�� :µ� kx*j��'j�~B"�jZp!�´z*h�j9��3�p7~ |r~ z}h�j9$ ,- �*j��¥|rqÈj� �z*p�~k|*"90,j5"�s;'!svqÈqÈpA?+��s<0,j�z*j�xO�¥|r~«s{z*|Èp�~ p!�´z*h�j�gk~ksvqT�'z}s{z}j��«s;I7p�x~3B�*|r~B�¯x*j�qÈsvz*|Èp�~B�$ ,- ¨ �]ª ¬ s�~B0 �$ ,- ¨ � [ ¬ :gih�j¥p! � wp2�*|£z}jV�¡�'|#0,j z}s!�!��|È~���r � N,g u p���z*h�j¥|È~�|rz*|tsvq��«s;I7p�x�p!�[z}h�j�$©�¥j��'p7~HjV.) �qÈp�|rzO�Lz}h�j�� s!"�zLz}hks{zZ|È~�� ��� ks�|rx� �x}p)0)3B"�z}|rp7~z*hkj�x}jLs�x*j²svq*?�s;')�[zC?�p� ks�x'z}|*"�qrj��Q"�p�~�z}s�|r~�|È~��eu)�¡·23«svxOw(� : µ  «svx*z*|tsvqQx*j�"�p7~B�
z}x�31"�z*|Èp�~4p��Oz}h�j�$ ,-�� �K ks�x'z}~�j�xU��|*I�j��isv~4|È~)�¶p7x��_s{z}|rp7~?�|rz*h%�*p!�¥j�"�j�x'zysv|È~�zC'4svuwp!3,z�z*h�j |r~�|rz*|tsvq��«s;I�p7xip��fz*h�j�$ ,- �¥j��'p7~ : µ �43�u1�*s!�� kqrj p!��svqÈqx$¤"�s�~B0,|#0�s{z}j5�+�¶p�x+?�h�|#"yh z*hkj� ksvx*z*|tsvqx}j5"�p7~B�'z*xO3B"�z}|rp7~¥svz�z*hkj�p! B «p��'|rz*j��Ê�*|*0�j�|*��s;I{sv|ÈqÈs�u�qrj�|#�­"�svqÈqrj�0¥u«j�qrpA?��
� �!� "$#%� "'&$&)(;Ó*(,+)(,-.�0/21 : gihkj
$ = s�~B0�$�3��¥j5�*p�~B�[p2�O"�|Èqrqts{z}j?�|rz*h qrpA? �¶x*j�·23kj�~B"�' p�x�0,p1~�pvz_p2�O"�|ÈqÈqÈsvz*j : gih�j�x}jV�¶p7x*j2H´z*hkj>$ = s�~B0³$�3Î�}s��� �qÈj5�¥svx}jP31�'j�0Yz}p�0,j�z*j�x��¥|È~�j z*h�j ~(3�� u«j�xep!�
��¼4�!5,56(;¼7� ##��� "'&'&�(;Ó�(2+)(,-.�0/,1 :8Ä3�x}|£zC'2HK0�|rq*3,z*|Èp�~<s�~B0 j��<"�|Èj�~1"V' p!�²z*h�j zys��!�7|r~B� s�x*j z}h�x}j�j�3B�*jV��3�q� ksvxys��¥j�z*j�x�� z*p�0�j5�O"�x}|ruwj z*h�j zys��2��|È~��v «j�x4�¶p7x��_sv~1"�j :gih�j  �3kx*|rzC'Ip��!z*h�jdzys��2��|È~�� �¥j�z*h�p)0)|*�Î0�jVgk~�j�0 s!�v� -¶i:9�; "
<
<>= ; F@?BA�FDC>E>EF=C=G=IHF= � F - � 9 F#"4FDC>?�FDC>E>EF=C=G=IHF= � F -�: gihkjÍ0,|rq*3,z}|rp7~|#� x*j�qÈsvz*j�0Iz}pGz*h�jÍ B3�x*|rzC' ?�|rz*h)z}h�jn�*|R�� �qÈj{�¶p�xO��3�qtsKJ i � � - � X2: �­|r~ks�qrq*'Iz}h�jTzys��!�7|r~B� j���"�|rj�~B"V'»|*��0,jVgk~kj50 s!�Ï iL9 F#"4FDC>?�FDC>E>EF=C=G=IHF= � F - � 9 F#"4FDC>?.=IHF= � F -�:gih�j�zys��2��|È~��� �x}p)"�j�0)3�x}j!H�?�h�|*"yh!jV.) �qÈp�|rzO�is9 �x*j��'j�~B"�jUp��x�93�p�~�r¶j�qrj�"�z*x}p�~ u s�~B01»�p7xQ�*j5"�p�~B0�s�x�'�I�j�x'z}jV.4svz�z}h�jUp2 � wp2�*|£z}jV�¡�'|#0,j!H|#�<0,j5�O"�x}|Èu«j�0d|r~Ts²�*j� ks�x}svz*j ~�p�z*j²b sAdÊ: gih�|#�¯~�p�z*j s�q*�*p²0,j5�O"�x}|Èu«j��¯sv�¥j�s!��3�x}j��¥j�~�z_p��²z}h�j�$ = p2�O"�|ÈqÈqÈsvz*|Èp�~³�¶x*j�·23kj�~B"�' sv~100,j�z*j�xO�¥|r~«s{z*|Èp�~ p��­z*hkj�0,|rq*3,z}|rp7~P�¶p7xiz*h�j�$ = s�~B0>$�3<�}s��� �qÈj5� :gih�j�$ = �ej��'p7~!p���"�|rqÈqts{z*|Èp�~P�¶x}j5·�3�j�~1"V'<?is!�K�¥j�s2�43�x}j50P?�|rz*h z*h�j � N�g s�qR�7p�x}|£z}h�� z*p¥uwjZj5·�3ksvqRz*pB�

698>= i y Z _ y X­m y Z y l y rM/2� "$� Z u m y Z y X;o rN/ ��/2� Z u ¸O/ [q\ r �!u
gih�|#�[x}j5��3�qrz�|#��|r~<�7p8p(04s���x}j�j5�¥j�~�z­?�|rz*h¯z}h�j
?�p�x}q#0¯s;I�j�x}s!��jip��§698 = i y Z _ y2� m y Z y!y o  B��[q\�b XVdÊ: � ~�j�p!�az*h�j@ �3�xO wp2�*j5��p��az*hk|*��¥j�s2�43�x}j��¥j�~7zf|#�­z*p²jV.8z*xys!"�z:z}h�j~0,|ÈqR3,z}|rp7~B�h�¶p�x´x}j5"�p�~B�'z*xO3B"�z*j50�$ = s�~B0�$�3��¥j5�*p�~1���.J = i y Z Y1X�Yxm y Z y�� l rM/2� "$� Z u m y Z y!y s rM/ �P/2� Z usv~10QJ*3 i y Z l2s!k�m y Z y X�s rN/4� "$� Z u m y Z y!y�� rN/��P/2� Z u : gih�j�0,|Èq*3,z*|Èp�~B��J = sv~B0QJ*3 svx}j�"�p7~B�'|#�'z*j�~�z��Oz}h�j�x}j¥|*� s X2Z s Ñ�0,|RÃwj�x*j�~B"�juwj�zC?�j�j�~ z}h�j�� : µ
�Usv~ |È~� �3,zUz*p_z}h�j�$ ,- �e|R.,|r~B�<�¥j�s!��3�x}j��¥j�~�z+ �x}p)"�j�0)3�x}j!H�?�j�3B�*j50 z*hkj�"�p2��u�|È~�j50�0�|rq*3,z*|Èp�~RJ - i y Z l2k�Y�my Z y X�l rM/2� "$� Z u m y Z y2y s rN/��P/2� Z u ?�h�|#"yh<?is!�Q0,j�z}j�xO�e|È~�j
�¶x*p2�»z}h�j�g�zK?�|rz*h¯z*h�j�"�p7~B�
z}x}s�|r~�zSJ - i J = i J*3 : gihkjUqÈpA?�j��
zK0,|rq*3,z}|rp7~J 3 i y Z l!s!k ?is!�U3B�*j50��¶p�xiz}h�j��4')�'z*j5�¥svz*|#"Lj�x}x*p7x :

	<��¥{£����Q�Ä�����
�O���¤�~	�����}K
9��	�}
gih�j ~(3���uwj�xLp��Ä$ ,- "�s�~B0,|#0�s{z}j5��|r~ z}h�j�3�~�zys��!�7j50>�}s��� �qÈj |*�@·�3�|rz*j qtsvxO��j : À�pA?�j5I�j�x5H�p7~B"�j z*h�j�0�s{zys_|*�T�«s;I�p7xiz}s!�!��j�0 |r~�z*p�¥|/.,j�0 sv~B0E3�~��¥|R.,j50��}s��� �qÈj5��s�~B0��'j5 ksvxys{z}j50!|r~�z}p¯u�|È~B��p��7º�8[l@aÄH�z}h�j��'z}svz*|#�
z}|*"5��|r~ j�s!"yh u�|È~ svx}j�I�j�x�'<�93B"yh x}j50)3B"�j50 : g:p



_
|*�� kx*pAI7j²z*h�j�g�z'z}|r~��E �x}p)"�j50�3�x*j2HB?�j�gkx��
z�g�z�z}h�j���3kqrqh3�~�z}s!�!��j�0��*s!�� �qrj sv~B0 z}h�j�~%g�. z*h�j9�¥s2���Usv~B0>?�|#08z}hHp��fz}h�j « - �¶x}p!�z*h«s{z��}s��� �qÈj�?�h�j�~ z}h�j��«s;I�p7xLz}s��2��j�0��}s��� �qÈj5� s�x*j�g�z : �kp�x�g�z*z*|È~�� z*hkj<3�~�z}s!�!��j�0��}s��� �qÈj!Hh�'|È~��7qrj f s!3B���*|tsv~B�Zs�x*j�3B�*j50 z*p0,j���"�x*|Èu«jLz}h�j «��- ¨ ®1¯ sv~B0 «�� ¨ ®1¯v0,j5"�s;'(�5H,sv~B0!z}h�jZuks!"�w(�7x*p23�~B0_|#�~�¥p)0,j�qÈj50 u('4sv~ jV.) wp�~�j�~�z*|tsvq :

	9��� }����~}K	��O¥z}K���7£�¦{�����1}K	 	Q£���¦h}~�����	��
 ��

gih�j� �x}p! wj�xiqr|R�¶j�z}|R�¥j p!�Oz}h�j�$ ,- �¥j5�*p�~xHB¼7� Õ 
Ø H)�¶p�x+�*j��¥|Èqrj5 ,z*p7~�|#"@0�j5"�s;')�~"�sv~ u«j�?�x}|£z*z*j�~ s2�
¼7� Õ 
Ø i ��� Ú ° � ?�h�j�x*j ��� i r����� Ú�� Ö��

×
���� u �)r/¸1Ö

ÌU×
Ø¹ u Å Ú Æ Õ Z r l u

� � |*�´z*h�j��! �" �#%$'&)(�* !+(,&-*/.0&+1+2�3�$4&-57608:9Up7xÄº�8�l�a : N8j��¥|Èqrj5 ,z*p7~�|#"~$È0,j5"�s;'(�f~kj5"�j����}svx}|ÈqR' h«s;I�j�sL~�j�3,z}x*|È~�p� �x}j5�*j�~�z´|È~¥z*h�j+0,j�"�s;'"yhks�|r~��_s�w8|r~B� sE �x}j5"�|*�*j�0,j�z}j�xO�¥|r~ksvz*|Èp�~ p���z*h�j�w�|È~�j5�¥svz*|#"��@�¶p7x²z*h�j<$ �¥j5�*p�~1|*�� wp2�O�*|ru�qÈj :�Ù ~ s20�0,|rz*|Èp�~ pvz}h�j�xZ~�j53,z*xysvq#�²p�x~�p7~)�Îx}j5"�p�~B�'z*xO3B"�z*j50E"yhks�x��7j50E ksvx*z*|#"�qÈj5�
"�sv~ uwj� �x}j5�*j�~�z�|È~ z*hkj90,j�"�s;'P"yh«sv|È~ p!�fz*h�j�$��¥j5�*p�~ : gih�|#��qÈj�s20���z}p4s¥u�|ts!��z}pA?�s�xO0B����¥s�qrqÈj�x�I{svq*3�j5�Up��´z}h�j�$©�¥p!�¥j�~�zO3��M"�svq#"V3kqÈsvz*j50%3B�'|È~��4z*h�jex*j�"�p7~B�
z}x�31"�z*j�0> ksvx*z*|#"�qÈj5� : µ¶"�p2���ep7~� �xys!"�z}|*"�j z}pP"�p7x*x}j5"�z�z*hk|*�u�|ts!�²|#�Lz*p��O"�svqÈjez*h�j��¥j�s!��3�x*j�0%�¥p!�¥j�~7zO3��Åp!�[z}h�j<$ u('Hs>°��e� s!"�z}p�x�Hq?�h�|#"yhHzys�w�j��L|r~�z*p s2"�"�p23�~�z²z*h�j_j�Ãwj�"�zO�²p!��~kj�3,z}x*|È~�p2�sv~10!p�z*h�j�x�qrp��
z�r p�x�~�p�z+3B�'j�0 u  ks�x'z}|*"�qrj�� : gih�j�°%��� s2"�z*p7xU?�s2��j��
z}|R�_svz*j50P�¶x}p!� z}h�j�L nn�'|*��3kqÈsvz*|Èp�~ : �kp�xiz*hk|*��s�~ksvq*')�'|#��|£z+?is!�0,j�gk~�j50 s2���
° i ¸ ¹ r �]« [- u �|¸ ¹ r�$ uV� r Y u

?�h�j�x*jU¸ ¹ 0�j�~�p�z*j5��z}h�j svu1�'p7qR3,z}j�I�s�qR3kjLp!�:z}x}s�~B��I�j�x��*j
�¥p!�¥j�~�zO3�� :;ÄI�j�~�zO��?�j�x*jE0,|*I�|#0,j�0 |È~�z*p X ^���x}p!3� 1� s2"�"�p7xO0�|r~��Hz*p1z*hkjE�¥j�s!��3�x*j�0²º�8[l@a :7Ù ~�z*j�x�I{svq#�ep��
º�8[l@a �¶p�xez*h�p��'j>�7x*p23� B�esvx}j0,j�gk~�j504|r~!g:s�u�qrj Ù|: gih�j�~(3�� u«j�x�p!� � ª « [- j5I�j�~7z��­?�|rz*hP «p��'|rz*|*I�jUsv~B04~�j���s{z*|*I�j�z}s�����H 9 " - ;� sv~B0 9 � " � [ " - ;� H8|r~¯j�s!"yh¯|È~�z*j�x�I{svq
< ?�j�x}j�0,j�z}j�xO�e|È~�j�0��¶x}p!��s�gkz�p��­z*h�j « [-  «j�s�w4|È~!z*h�j��_s!�O�+Æ&r « [- u 0,|#�
z}x*|Èu�3,z}|rp7~ :gih�j¯~(3���uwj�x�p�� �'~�p7~)� p2�O"�|Èqrqts{z}j50P1 sv~B0 �*p2�O"�|Èqrqts{z}j50P1 j5I�j�~�z��Z|r~ j�s!"yh�º�8�l�aTuk|r~ |#���7|RI7j�~ |r~Yg­svukqrj Ù z*p2��j�z*h�j�x�?�|£z}h z*h�j"�p7x*x}j5�� wp�~B0,|È~��ej�x}x*p7xO�K0,j�x*|*I�j�0<�¶x}p!� z}h�j�g�z :
µ �>=	?�@ ±'�Q�i	*º8�����
����� ����� Æ ���v�
	*�
·���� � ��� �BAR� ? ��� �
��	 ½ ¿ À � � ��¢ ¡ ��	�¸4³����U	����*� ���{�
	}�
·����:�
�7� � �'� © ��	 ��� � � � �
�7	 ¢Z	�� � ���
	�� �v��¢ © 	}���� À � �t�����
��	²� ¡�¡ � � ���
	 � ��¤�� ���8� � ��¢Z	 � ��¤�� � � �
��	L�'��¤DCFE�GHE ª G ��I� J C G ��I� �a�����!�
��	}��� � �'���
� � �
�£�y���f	}�%�
��� �LK � CFE-GHE ª G ��I� �*� K � C G ��I� �*�a������7	*�
	}�
¢Z����	��Z�È�
��¢G�
��	�º7� � ���a�}���%�
	 �%¡ ���8�7���7¤²¢ � �%�>MON Ø �7� � �%�
� © ���
����� � ¸ � � � �²��� � �
	y�¥���
	��
�7	i¢Z	�� � �7�
	�� � � ��¢Z¢Z	}�%�
��	 � � �	��
 �� ���8� �
��	y���	}�%�
��� �>K � � �	�P
 �� �*¸

© �£� �BAR� ? �'���7¤�	��7�y¢ C E-GQE ª G ��I� K � C E-GQE ª G ��I� � C G �PI� K � C G �PI� � � ����
 �� K � � �	��
 �� �� R � ��Í ��� J �vÍ �����%S Ñ��{¸ ��� 
�¸ 
 Æ Ñ���¸ Ï{� 
�¸ 
�� ��¸ ����� ��¸���Ï�
� R �vÍ ����� J �vÍ �����"S � Æ ¸ ��Ñ 
�¸ Æ ¨ Ñ�Ï{¸ Ñ�� Ïv¸ Æ ¨ ��¸��y��� ��¸��yÑ�ÏÑ R �vÍ ����� J �vÍ �����%S ��Ï{¸ Æ�Æ 
�¸���¨ ��Ñv¸ Ñ�Ï Æ ¸ ��¨ ¦®��¸ Ñv��� ��¸������� R �vÍ ����� J �vÍ �����"S ����¸ Ñ�� Æ ¸ Ñ�� �{�{¸ Ñ�� Æ ¸ ��¨ ¦®��¸ �v��� ��¸��}�{�� R �vÍ ����� J �vÍ �����%S �7��¸ 
�� Æ ¸ Ñ�� ���{¸ ��� Æ ¸ ¨�¨ ¦®��¸��}��� ��¸��yÑ Æ¨ R �vÍ ����� J �vÍ �����"S ��Ï{¸ ��� Æ ¸ Æ Ï �v��¸ 
 Æ Æ ¸ ��� ��¸ ��� Æ ��¸�����ÑÏ R �vÍ ����� J �vÍ ��Ñ��%S ��Ñv¸ 
�Ñ ���v¸ �v� ���{¸ Æ ¨ Æ ¸ Ñ�� ¦®��¸ �v� Æ ��¸������
 R �vÍ ��Ñ�� J �vÍ ��Ñ��"S �{�{¸ �{Ï Æ ¸ ��
 ����¸ ��¨ 
�¸ Ñ�� ��¸ ���y¨ ��¸��yÑ�ÏÆ R �vÍ ��Ñ�� J �vÍ �����%S Ñ��v¸ Æ � Ïv¸ Æ ¨ ��Ñv¸ ��Ñ Æ ¸ Ñ�Ñ ¦®��¸ ��¨�� ��¸��}�{��y� R �vÍ ����� J �vÍ ���{�"S ����¸ ��� 
�¸ ¨�� ��Ñv¸ 
 Æ 
�¸ Ñ�� ��¸ ���v� ��¸��yÑ�¨��� R �vÍ ���{� J �vÍ �����%S ���v¸ Ï�Ï 
�¸ Ñ Æ Ñ�¨v¸ Æ�Æ Ïv¸ ��� ��¸ ��� Æ ��¸��}������ R �vÍ ����� J �vÍ �����"S �v��¸ Ï�Ï Æ ¸ � Æ ��
v¸ ¨�� ¨�¸ 
�Ñ ��¸ ��
�
 ��¸��yÑ�¨�yÑ R �vÍ ����� J �vÍ ��¨��%S Ñ��{¸ ��� Ïv¸ Ïv� Ñ���¸ Æ � Ïv¸ ��� ¦®��¸ ��Ñ�Ï ��¸���� Æ�}� R �vÍ ��¨�� J �vÍ ��
��%S Æ�Æ ¸ �{� ��Ñv¸£�y¨ ����
v¸ �v� �yÑ�¸ ��Ñ ¦®��¸�����
 ��¸ ��
�Ñ��� R �vÍ ��
�� J �vÍ������%S Ï��{¸ ¨�� ����¸ ��¨ Ï���¸ � Æ �y��¸ 
 Æ ¦®��¸ �v��� ��¸��y��
�y¨ R �vÍ������ J �vÍ������%S ��¨v¸ Ï�Ñ Æ ¸ ��Ñ ��Ñv¸ ��� Æ ¸ ��� ¦®��¸ ��¨�� ��¸��yÑ����Ï R �vÍ������ J �vÍ������%S ����¸ Ñ�� Æ ¸ ��¨ ¨�¨v¸ ��� Æ ¸ 
�� ¦®��¸ � Æ Ï ��¸����y��y
 R �vÍ������ J �vÍ���
��%S ��Ñv¸���Ñ ¨�¸ Æ ¨ ��Ñv¸ ��Ñ ¨�¸ 
�� ¦®��¸ ����� ��¸ �{���� Æ R �vÍ���
�� J �vÍ �v���%S ���{¸ �v� �v¸ ��¨ ���v¸ ��� ¨�¸ ��� ¦®��¸��}� Æ ��¸ ��� Æ

gih�jZjV.) wj�x}|R�¥j�~�zysvqap�u1�'j�x�I{svukqrj���H,s!��'(���ej�z*xO'UTWV = C -� |È~ j�s!"yhEº�8�l�a uk|r~]H��¶p�xiz*hk|*�~�¥j�s!��3�x*j5�¥j�~�zK?�j�x}j�0,jVg«~�j50 s!�5�
T V = C -� i 9 � " � [ " - ;� � 9

" - ;�
9 � " � [ " - ;� Ò

9
" - ;�
� r�_ u



s
?�h�j�x*j 9 � " � [ " -0;� |#�¥z*h�j ~(3�� u«j�x¯p��Zj5I�j�~�z��ez}s��2��j�0 s2� �'~�p7~)� p2�O"�|Èqrqts{z}j50P11sv~B0 9

" - ;� |*�¥z}h�j ~(3�� u«j�x¯p��²j�I7j�~�zO�¥zys��2��j50 s!�
�'p���"�|rqÈqts{z*j�0P1 : �­|R�23�x}j Y �'h�pA?+��z*hkj s2�4'(���¥j�z*xO'Î0,jVg«~�j50 svuwpAI�j!s2� s���3�~B"�z*|Èp�~ p���z}h�jPI8|#�'|Èu�qÈjP kx*p2 «j�x�0,j�"�s;' qÈj�~���z*h : gih�j?�|#0,j�x~º�8[l@a u�|r~1��hks;I�j²j�~�p!3��7hE�'z}svz*|#�
z}|*"5��z*p<0,j�z*j�x��¥|È~�j²z*h�j s2�4'(���¥j�z}x�'��¶p7xiz*h�j �]« � �}s��� �qÈj�rG�­|*�!3�x}j�_ u : n�p�~�z*x}|ruB3,z*|Èp�~B��¶x}p!� z*h�j�$ , sv~B0%$ � 0,j�"�s;')�iz*p4z*h�|#�@�*s!�� kqrj9?�j�x*j j��
z}|R�_svz*j50Hs{z�z}h�j qÈj�I7j�q:p�� k ^(` s�~B0 X2X ` "�p�x}x}j5�� «p7~B0,|È~���q*' : µ
�O��3��¥|r~��698 - i y Z _ y��  B��[q\�sv~B0 J i J = i J*3 s�g�zUz}p4z}h�j¥s!��'����¥j�z}x�' hks2�Lu«j�j�~� wj�x��¶p�xO�¥j50�?�|£z}h z*hkj��¶x}j�j�J  «svxys��¥j�z}j�x : gih�jp!3�z� �3,z�J i y Z Y2s y m y Z*X y X p!�´z*h�j�g�zU|#�U|r~%�7p8p(0 s!��x}j�j5�ej�~�z
?�|£z}h z*hkj90,|ÈqR3�z*|Èp�~ J - 0,j�z*j�x��¥|È~�j50>�¶x}p!� z}h�j �]«�� � s�~B0 �]« ,�}s��� �qÈj5��rG�*j�j�N8j�"�z}|rp7~ Ù º u :

VPDL(cm)
0 0.05 0.1 0.15 0.2

A
sy

m
m

et
ry

-1

-0.8

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

0.8

1 DØ Run II Preliminary

-1
=8pssm∆Expected curve for 

-1Ldt=610pb∫

³Q±��U¸���� �[� ��¢Z¢Z	}�%�%�e���_�
��	 ½«À � � ��¢ ¡ ��	L� � �Z�t�7���}�
�����4���:�
��	·v� � � © ��	 ¡ �
� ¡ 	*����	y���y����	y��¤��
� � �BAR� ? �*¸

VPDL(cm)
0 0.05 0.1 0.15 0.2 0.25

A
sy

m
m

et
ry

-1

-0.8

-0.6

-0.4

-0.2

-0

0.2

0.4

0.6

0.8

1 DØ Run II Preliminary

D=0.384

0.10±=0.46dD

-1Ldt=610pb∫

sDµ

±Dµ

³Q±��U¸��{� �[� �7¢Z¢Z	*�%�
�£	 � �£�¥�
�7	 ½«À � ����� ½wÀ � � ��¢ ¡ ��	 � � � �t�7���}¦�
�£��� � ���w�
��	�·v� � � © ��	 ¡ �
� ¡ 	*����	y���y����	y��¤��
� � �BAR� ? �*¸

	9�|��� �Ä�O�
�
�O���¤�~	�����}K
9��	�}
gih�j « [- �*s!�� kqrj¥|#��"�p!�� wp2�*j50��¥p2�'z*q*' p��~$�,- �¥j5�*p�~1��?�|rz*hÎ�*p!�¥j�"�p7~7z}x*|Èu�3,z}|rp7~B�@�¶x}p!��$ 3 sv~10�$�=��¥j5�*p�~B� : gih�j<���¥s�qrq"�p7~�z*x}|ru�3�z*|Èp�~B���¶x*p2�Su)� uksvxO'�p7~B��s�x*j!~�j��7qrj�"�z*j�0 : gih�j�0,|RÃwj�x*j�~�z��� «j�"�|Èj5�ep��@$��¥j5�*p�~1��uwj�hks;I7jE0�|/ÃQj�x}j�~�z*q*'Î?�|rz*h x}j5�� wj5"�zez*pp2�O"�|ÈqÈqÈsvz*|Èp�~B� :hS j�3,z}x}s�q]$ ,= sv~B0E$ - �¥j5�*p�~B��p���"�|rqÈqÈsvz*j@?�h�|Èqrj�"yhks�x��7j50�$ 3 �¥j5�*p�~B�~0�pe~kpvz5H��*p�?�j���31�
ziz}s!w�j²|È~7z}p_s!"�"�p!3�~�z�z*h�j0,|RÃwj�x*j�~�z~�¶x*j�·23kj�~B"�|rj��ip��:p���"�|rqÈqts{z*|Èp�~1�~0)3�x}|r~��ez}h�j�g�z'z}|r~B�� �x*p)"�j50)3�x}j :��p�x�s��7|RI7j�~!zC'� wjZp��T$�� hks!0�x*p7~�r | : j : Ó ���§� / u H�z*h�j�0,|#�'z*x}|ru�3�z*|Èp�~ p��­z*h�j�I8|#�'|Èu�qÈj@ kx*p2 «j�x+0,j5"�s;'¯qrj�~��vz}h]H � H«|*�U�7|RI7j�~ u('��

- � " � [ " -0;�� " - ;- r � u i °
¼�� Õ Ø jV.) 	� � ° �¼�� Õ Ø�
 Ú y Z _ Ú b XQm r � � - � X u "�p2��re698 -QÚ ° � ��¼ u d � r s u

- � " � [ " - ;Ì - Ì - r � u i - " - ;Ì - Ì - r � u i °
¼�� Õ Ø jV.) � � ° �¼�� Õ Ø�
 Ú y Z _)� r o u

- � " � [ " - ;3 r � u i °
¼�� Õ
� j�.( �� � ° �¼�� Õ
� 
 Ú r X � � - u � r k u

- " - ;3 r � u i °
¼�� Õ
� j�.( � � ° �¼�� Õ
� 
 Ú � - �

- � " � [ " -0;�� " - ;= r � u i °
¼�� Õ�� j�.( 	� � ° �¼�� Õ�� 
 Ú y Z _ Ú b X�� r � � - � X u "�p2�5r�698>= Ú ° � �A¼ u d � rG^ u

?�h�j�x*j�� |*��z*h�j!qr|R�¶j�z}|R�¥j p��
$��Îhks20,x}p�~B�²zys�w7j�~v�¶x}p!��z*h�j 8[l f b X�de: gih�j «��- "yhksvxO��j¯h«s!��0�|/ÃQj�x}j�~�z�"�p�x}x*j�qÈsvz*|Èp�~B��?�|rz*h z*h�j�O�¡·�3ksvxOw��«s;I7p�xU|r~ z}h�j�$�3!p�x�$ = 0,j�"�s;')�+?�|rz*h x*j��4 wj5"�z�z}p¯z*hkj9$ ,- �*j��¥|rqÈj� �z*p�~k|*"90,j5"�s;'(� : gihkj�j5·�3ksvz*|Èp�~B� k s�~B0�^¥zys�w7j z*hk|*�|È~7z}p_s!"�"�p!3�~�z :gih�jHz}x}s�~B�*|£z}|rp7~<z*p z*hkj��¥j�s2�43kx*j�0 º�8�l�a­H � � H�|#� s!"yh�|Èj�I7j50Tu('dz*hkj1|È~�z*j5��xys{z*|Èp�~TpAI7j�x!z*h�jv°��e� s!"�z*p7xO�!sv~B0Bx*j��'p7qR3,z}|rp7~��3�~B"�z*|Èp�~B�5�
9

" - ;�� � " � [ " - ;� = � 3 � -������ r ��� u i�� Ó ��� &�� � r � � ��� � � u Ú! #" � r � u Ú �1r � u � Ó�° « � r�° u Ú - " - ;�� � " � [ " - ;� = � 3 � -����$� r � � ° u Z r X y�u� &�� � r � � � � � � u |#��z*h�j�0�j�z*j�"�z}p�x�x}j5�*p�q*3,z*|Èp�~!p��­z*h�j�º�8[l@a sv~B0  #" � r � u |*��z}h�j x}j5"�p7~B�'z*xO3B"�z}|rp7~4j��<"�|rj�~B"V'��¶p�x�s���|*I�j�~E0,j�"�s;'"yhks�~�~�j�q&%¯p��:z*h�|#�izC'( «jZp!�T$¶�¥j5�*p�~ :(' p�z*h svx}j�0,j�z}j�xO�e|È~�j�0��¶x}p!� z*h�j�L nn�*|R�93�qÈsvz*|Èp�~ :



o
gih�jZjV.) wj5"�z}j50 ~(3���uwj�x�p!�:p���"�|rqÈqÈsvz*j�01»�~�p7~)� p2�O"�|Èqrqts{z}j50_j5I�j�~�z��i|r~ z*hkj < �Îz*h u�|È~ p��Tº�8[l@a |#�ij5·�3ksvqQz}p

9
= � " - ;�� � " � [ " - ;� i � � Ó ��� ����

� 
 3 � = � - � � rG$�5 � Ú49 " - ;�� � " � [ " - ;� ��� r ��� u4u��� Z r X!X u

gih�j²|È~7z}j��7x}svz*|Èp�~
	 � Ó � � |#��z}s�w7j�~ pAI�j�x�s���|*I�j�~!|È~�z*j�x�I{svq < H8z*hkj��43�� $ � |*��zys�w7j�~ pAI�j�xisvqÈq]0,j�"�s;'<"yhks�~�~�j�q#�~$ ¨ �]ª��)« � [ ¬sv~10P$�5 � |*��z}h�jZu�xysv~B"yhk|r~��¥xys{z}|rpep��´s���|*I�j�~>"yhks�~�~�j�q&% :�:|È~ks�qrq*'!HQz}h�j¥jV.) «j�"�z}j50�I�s�qR3kj T =� �¶p�x²|È~�z*j�xOI{svq < p��[z*h�j��¥j�s2�43�x}j50%º�8[l@a |*�@�7|RI7j�~Hu(' ;Q·23«s{z*|Èp�~³r�_ u ?�|rz*h 9 � " � [ " - ;� sv~10
9

" - ;� ��3�uB�'z*|rz�3,z}j50 u(' 9
= � � " � [ " - ;� sv~10 9

= � " -0;� :Ù ~ p�x�0,j�xiz}p<�'j�z�s¥qr|*�¥|£z�p7~ z*h�j�I{s�qR3�jZp!�7698 - H�?�j�"yh�p2�*j²z*p�31�'j sez}j5"yh�~�|#·�3�j�"�s�qrqÈj50!z}h�j�s��� �qÈ|rz�3B0,j�g�z
�¥j�z}h�p)0�b kAdÊ: gihk|*�z*j�"yh�~�|#·�3�jZx*j�·�3�|rx}j5�K3B��z}p��¥p(0�|/��' ;­·�3ks{z}|rp7~�r s u z*p¥z}h�j��¶p�qÈqÈpA?�|r~��9�¶p�xO�
- � " � [ " - ;�� " -0;- r � u i °

¼�� Õ Ø j�.) � � ° �¼�� Õ Ø 
 Ú y Z _ Ú b XQm r � � - � X u "�p���r�698 -KÚ ° � �A¼ u Ú�
�d � r X �2u
?�h�j�x*j 
 |*��~�pA?Tz*hkjZp�~�q*'<g�z+ «svxys��¥j�z}j�x :gih�j�g�z'z}j50EI{svq*3�j5�ip!� 
 s2��s���3k~B"�z}|rp7~ p!�7698 - ?�j�x}j�0,j�z}j�xO�¥|r~�j�0<�¶x}p!� z*h�j��¥|È~�|*�e|*��svz*|Èp�~ p��´s�Ë Å r 
 u 0,j�gk~�j�0 s2���

Ë Å r 
 u i � � r�T/V = C -� � T =� r 
 u4u ÅÑ Å rPT V = C -� u Z r X5l u
gih�j@I{svq*3�j5��p��T6�8 - ?�j�x}j�"yh«sv~��7j50��¶x}p!� X  B��[q\�z*p ��y  B�V[]\~?�|rz*h s��'z*j5 E�*|*��j�p!� X  B�V[]\ : �kp�x�j�s!"yhPI{svq*3�jUp!�h698 - z*h�j�g�z*z*j50I{svq*3�jZp�� 
 s�~B0 |£z���j�x}x*p7x~?�j�x*j�0,j�z*j�x��¥|È~�j50 : g:p_p�u,zysv|È~ s��¥j�s!��3�x*j5�¥j�~�z�p��Ä698 - p7~�j��'j�svx�"yh�j5�Q�¶p7x�s� «j�s�w!p�� 
 ijX!:QÙ �­~�p wj�s�w!|*�~�¶p!3�~B0!z}h�j�~ s¥qÈ|R�¥|rz�"�s�~!uwj��*j�z : gih�j��'j�~B�*|£z}|RI8|rzC'¯p��´s��¥j�s!��3�x}j��¥j�~�z�|#�+0,j�z}j�xO�¥|r~�j�0 u�'E"�s�q*"�3�qÈsvz*|È~��ez*h�j� kx*p7uksvu�|ÈqÈ|£zC'z*h«s{z 
�i y "�p23�q*0��B3B"�z�3ksvz*jLz*p 
 icX2: gihk|*�ip)"�"�3�x���s2� X2Z s!Y _!ÑÎrG^2_�` nKa u H)?�h�j�x}j@ÑH|*��z}h�j�3�~B"�j�x'zysv|È~�zC'¯s!�O�'p)"�|ts{z}j50�?�|rz*h 
�:gih�jZqÈ|R�¥|rz�|*�
0,j�z}j�xO�e|È~�j�0!u('E"�s!"�qR3kqÈsvz*|È~��ez*h�j� �x}p�u«svu�|Èqr|rzC'_z}hks{z�s9g�z*z*j50>I{s�qR3�jZp!� 
 "�p!3�q#0��13B"�zO3ks{z}jZz*p 
 i�X!: gih�|#��p)"�"�3�xO�s{z 
 Ò X!Z s�Y _�Ñ%� X!:

	9�|�|���¢�O���~���@����� �>��� j�hks;I7jQ31�'j�0 z}h�jU�¶p�qÈqrpA?�|È~����¥j�s2�43�x}j50� ksvxys��¥j�z*j�x��§�¶p�xÄ$��¥j5�*p�~B�h�¶x}p!�Iz*h�jT8�l f b XVd s!�f|È~� �3,z��T�¶p�x­z}h�jUg�z'z}|r~B�� �x*p)"�j50)3�x}j!�¼�� Õ�� i _ y X � �>HB¼�� Õ 
 i{Y�s y�� �>HB¼�� Õ Ø iÍY2l!k � �>Hksv~10E698 = i y Z _ y2�  B��[q\ :gih�j[qts{z}j5�'z 8[l f I{svq*3�j��]?�j�x}j�svq#�*p+3B�*j50²z}p�0,j�z*j�xO�¥|r~kj�z*hkj�u�xysv~1"yh�|r~B�~�¶x}s2"�z}|rp7~B�Rp!�B0,j5"�s;'(�§"�p7~7z}x*|Èu�3,z}|r~B��z*p�z*h�j « [- �}s��� �qÈj :�1j@31�'jLz*hkjZj�I�j�~�zK�7j�~�j�x}svz*p�xB;ÄI�z f j�~vb ^ d �'|È~B"�jLz}h�|*�~"�p)0,j�?�s2�K0�j�I�j�qrp2 «j�0P�� wj5"�|Rg1"�svqÈqR'��¶p7x�z*h�j��*|R�93�qts{z*|Èp�~!p��T$¶0�j5"�s;')� : ��p�xz*hkp2�*j_u�x}s�~B"yh�|È~��E�¶x}s2"�z}|rp7~B�Z~�p�z���|*I�j�~ |È~ z*h�j 8[l f Hx?�j�3B�'j�0 z*h�j<I{s�qR3�j��� �x}pAI8|*0,j�01u�' ;ÄI�z f j�~]Hh?�h�|*"yh s�x*j��¥pvz}|RI{svz*j501u('z*hkj�p�x}j�z}|*"�svq]"�p�~B�*|*0�j�xys{z*|Èp�~1� : g:s!w8|r~��¥|È~�z*p¯s!"5"�p23�~�z�z}h�j�"�p7x*x}j5�� wp�~B0,|È~��eu�xysv~B"yh�|È~��ex}svz*j���sv~B0 x}j5"�p7~B�'z*xO3B"�z}|rp7~4j��<"�|rj�~B"�|Èj5�5H�?�j0,j�z*j�xO�¥|r~kj50!z*h�j��¶p7qrqÈpA?�|È~���"�p�~�z*x}|Èu�3,z*|Èp�~1��z*p_p!3kxU�*|*��~ks�qax*j5��|Èp�~<�¶x}p!� z*h�j�I{s�x*|Èp!3B�K �x}p)"�j����*j5�5�
� $ ,- ¨ �]ª��)« [- �Br � X!ZpoKmÍX!Z �!u `��
� $ ,- ¨ �]ª��)« [- � ¨ �]ª���« [-­¬ �Br s y ZpoUm²lBZ �2u `��
� $ ,- ¨ �]ª��)« � [- , ¨ �]ª��)« [-Ä¬ �Br X!Z Y�m y Z _ u `��
� $ ,- ¨ �]ª��)«�� [- \ ¨ �]ª��)« [- ¬ �Br lBZRXQm y Z _ u `<�
� $ ,- ¨ � ª���« [- ¨ �]ª��)« [- ¬ �Br X!Z l
m y Z _ u `��
� $ ,- ¨ «<ª- « [- ¬ � « [- ¨ ��� ¬ ��r � Z ^ ª \�� \[ Å � \ u `��
� $ ,- ¨ «<« [- ¬ � « ¨ ��� ¬ �Br y Z ^ m y Z _ u `��
� $ ª ¨ «<« [- ¬ � « ¨ ��� ¬ �Br Y1Z y mÍX!Z l u `��
� $ , ¨ «<« [- ¬ � « ¨ ��� ¬ �Br YBZ*XQm X2Z Y u `��



k
 / ndf 2χ  38.02 / 17

p0        0.0047± 0.9225 

p1        0.000470± -0.004899 

p2        0.00073± 0.02332 

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
0

0.2

0.4

0.6

0.8

1

1.2

 / ndf 2χ  38.02 / 17

p0        0.0047± 0.9225 

p1        0.000470± -0.004899 

p2        0.00073± 0.02332 

Xµs->Ds

DØ Run II Preliminary

Efficiency vs. VPDL (cm) for B

VPDL (cm)

E
ff

ic
ie

n
cy

³Q±��U¸�¨v� @�� �y��	y���*�U�����
�7	­�����t	}�
��¢Z	´��	 ¡ 	y�8��	y�{�a�y��� � � � ���t���7�}�
�������� �BAR� ? � �y¢��R�t����� � ¼ ½ ¿�� À ª� Á ¸

(B)T)/psDµ(Tp
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3

ev
en

ts

0

100

200

300

400

500

600

700

800

900 ν +µ-
s D→0

sB
ν +µ*-

s D→0
sB

ν +µ*-
s0 D→0

sB
ν +µ-

s1 D→0
sB

ν µ(*)
s D→sK-factor for B DØ Run II Preliminary

³Q±��U¸�Ï{���i¦¶�ß���*�
��� � �È���¥� �� ¼ ½ ¿�� À ª��� � �� ¼ ½ ¿�� À ª� Ð ¼
½ ¿ � À ª� � �U��d¼ ½ ¿ � À Ð ª� � ¼ ½ ¿ � À ª� � ���� ¼ ½ ¿ � À � ª�*¬ ¼½Q¿ � À ª� ¡ �
�{�}	 �%� 	 � ¸

Ù ~ z}h�j�s�u«pAI7j�~(3�� u«j�xO�5H{z}h�j�x}j5"�p7~B�'z*xO3B"�z}|rp7~ j���"�|rj�~B"V'�0,p8j5�f~�p�z�|r~1"�q*3B0,j�s�~�'�qr|R�¶j�z}|R�¥j
"�3,zO� : � j+0,j�z*j�x��¥|È~�j50ez}h�j�j��<"�|Èj�~1"V'p��­z*hkjZqr|R�¶j�z}|R�¥j��*j�qÈj5"�z}|rp7~B�K�¶p�xiz}h�j��}s��� �qÈj²s2��s9��3�~B"�z}|rp7~ p��Tº�8[l@a s!�~�*h�pA?�~ |r~>�­|R�23�x}j s �¶p7xiz*h�j�0�j5"�s;'<$ - ¨ �]ª��)« [- ¬ :gih�j¥uks!"�w(��x}p!3k~B0%0)3�j¥z}p�¼ �¼� «sv|ÈxO�Lp�x}|*��|È~ks{z}|r~����¶x*p2�Û��q*3�p7~��� �qÈ|£z*z*|È~�� |*�Zs�~ |*�� «p7x'zysv~�z�"�p�~�z}x*|Èu�3,z}p�xLz*p z*hkj��}s��� �qÈj�"�p2�9� wp2�*|£z}|rp7~��*|r~1"�jez*h�j5'�"�sv~� �x*p)0)31"�j z*h�j �]« - �'|*��~ksvz�3�x}j : ��p7xLz*h�|#�²z*p hks! � wj�~ p�~�j�"|�¡·�3ksvxOw���31�
z��¶xys��2�ej�~�zUz}p s « - �ej��'p7~sv~10¯z}h�jZpvz}h�j�x+"V�Ê·�3ks�x�w��93B�
z+0,j�"�s;'��*j��¥|Èqrj5 ,z*p7~�|#"�svqÈq*' : gih�j � N,gn3B�'j�0<�¶p7xiz*h�|#��s�~ksvq*')�'|#��x*j�·23k|rx}j5��j�|rz*hkj�x~��3kp�~]H,j�qrj�"�z*x}p�~ p�x�*j5"�p7~B0�s�x�'�I7j�x*z*jV.¯p7~ z*h�jZp2 � «p��'|rz*j��*|*0�j²s�~B0!z*h�j�x*j��¶p�x}j��'h�p23�q#0P��3� � �x}j5�O�U��31"yh!p!�:z}h�j�¼ �¼@"�p�~�z}x*|Èu�3,z}|rp7~ :� j j5�'z*|*�¥svz*jZz}h�j9¼ �¼�"�p�~�z}x*|Èu�3,z}|rp7~ z*p_z}h�j �]« - �}s��� �qÈj u('P3B�*|È~��¯p!3kx�j5�'z*|*�_s{z}j p��fz*hk|*�@"�p7~7z}x*|Èu�3,z}|rp7~ z*p_z}h�j �]« , �}s��� �qÈj3B�*j50%�¶p�x²s� �x}j�I8|Èp!3B�Ll y qÈ|/�¶j�z*|*�ej¥xys{z}|rp sv~ks�qR')�*|*��b o�de: gih�j�¼ �¼9"�p�~�z}x*|Èu�3,z}|rp7~%?�s2��0�j�z*j�x��¥|È~�j50 z*p u«j l�Z _ m � Z _�` sA�ßz}j�x��«s;I�p7xz}s!�!�7|r~�� : gihkj�º�8[l@aÎ0,|#�
z}x*|Èu�3,z}|rp7~E�¶p�x+¼ �¼Uj�I7j�~�zO�U?is!�~0,j�z*j�x��¥|È~�j50��¶x*p2�©L n :Ù ~�0,j�z*j�xO�¥|r~k|r~��!z*hkj�°%��� s2"�z}p�x�H�L1n���j�~�j�xys{z}p�x�qÈj�I7j�qf|È~)�¶p�xO�_s{z*|Èp�~�?�s2�
3B�*j50��¶p�xUz*hkj�"�p!�� �3,zys{z}|rp7~Hp��§¸1¹ : ��p�qÈqÈpA?�|r~��4z*h�j0,j�gk~�|rz*|Èp�~Î3B�*j501|È~Ír Y u HOz}h�j<°��e� s!"�z*p7xO�@�¶p7x�svqÈq­"�p7~B�*|*0,j�x*j�0�0�j5"�s;')��?�j�x}j<"�s�q*"�3�qÈsvz*j�0 : �­|R�23�x}j o �'h�pA?+�Lz}h�j�0,|#�'z*x}|ru�3�z*|Èp�~B�Zp!�z*hkj9°��e� s!"�z*p7xO�K�¶p7x�z*h�j��'j5�¥|R�93�p�~�|#"�0,j�"�s;')��p!�­z}h�j�$ -;: µ
�UjV.) wj5"�z}j50qH«z*hkj�°��e� s!"�z*p�x��K�¶p�x « [- � �
« � [- , sv~10 « � [- \ h«s;I�jZqÈpA?�j�x�¥j�s�~PI{svq*3�j���u«j�"�s!3B�'j��¥p�x}j�0,j5"�s;'� �x}p(0�3B"�z���svx}jUqÈp2�'z : N,|r~B"�j²z*h�j�°%��� s2"�z}p�x���|È~Îr Y u ?�j�x}j�0,jVg«~�j50 s!��z}h�jZxys{z*|Èp¥p��:z*xysv~B��I�j�xO�*j�¥p!�¥j�~�zys�H8z*hkj�'P"�sv~ jV.�"�j�j50P3�~�|rzC' :gih�j�0,j5"�s;'_qrj�~��vz}h x*j��'p7qR3,z}|rp7~��¶p7x�svqÈq]�*s!�� �qrj��U?�s2��z}s!w�j�~P�¶x}p!� z}h�j�L nn�'|*��3�qts{z}|rp7~ s�~B0P?�s2�U ksvxys��¥j�z}j�x}|R��j504u�'¯z*h�j���3��p��­z*hkx*j�j f s!3B�O�'|tsv~B��|È~ z*h�j�"�s!�*jLp!�h�*j��¥|Èqrj5 ,z*p7~�|*"�$ ,- 0,j�"�s;')��sv~104u('_zC?�p f s�3B�O�'|tsv~1�i|r~ svqÈqapvz}h�j�x+"�s!�*j5� :� ~�j�p!�Rz*h�j@�¥p2�'z�|*�� «p7x'zysv~�z�|#�O�43�j��Ä�¶p7xK$�,- �¥|R.,|r~��e|#��z}h�j� kx*p2 «j�x[z}|R�¥jLx*j��'p7qR3,z}|rp7~ : � j@3B�*j@L n �'|*��3�qts{z}|rp7~_z*p�0,j�z}j�xO�¥|r~�jz*hkj4x}j5�*p�q*3,z*|Èp�~ : À�pA?�j5I�j�x5H:z*h�|#�es!�O�43��¥j��Zz*hkj�3�~B"�j�x*z}s�|r~�z*|Èj5��p�~ z}h�j¯z}x}s2"�w)� svx}j< �x}p! wj�x}qR'��¥p)0,j�qÈj50 |È~�L n : �1j!s� B �qr|Èj50 sz�3k~�|r~B�% �x}p("�j50)3kx*j<�*|R�¥|ÈqÈs�xZz*p z*h�j¯p7~�j�0,j5I�j�qrp2 «j�01svz l ;­a�8QÀ Ù b X y d sv~B0 z*hkj4pAI�j�x}s�qrq7�O"�s�qrj�� s2"�z*p7x�?is!�@�¶p23�~B0 z}p u«j!j5·�3ksvqz*p*(	� i X!Z*X�Y � : �­|R�23�x*j k �'hkpA?+�Zz*hkj�º�8�l�aBx*j��'p7qR3�z*|Èp�~ uwjV�¶p�x}j4s�~B0YsA�ßz}j�x�z*h�j4z�3�~�|È~��� �x*p)"�j50)3�x}j : gihkj<g�z��'h�pA?+����p8p)0s��7x*j�j��¥j�~�zU?�|£z}h z*h�j s2����3��� ,z*|Èp�~!z*h«s{z�z*hkj���"�svqÈj�� s2"�z}p�x�|#��z*h�j��}s��¥j@�¶p�x�s�qrqaz}h�x}j�j f s�3B�O�*|Ès�~B�U0,j5�O"�x}|ruk|r~��ez}h�jZx*j��'p7qR3�z*|Èp�~ :gih�j�º�8�l�a x}j5�*p�q*3,z}|rp7~B��hks;I7jLuwj�j�~>�¶p!3�~10 z*p�0,j5 «j�~B0 p�~ z}h�j�º�8�l�a : �1j�0,j���"�x*|Èu«j z*h�|#��jVÃQj5"�zUu('�31�'|È~��¯s�I{svx}|Ès�u�qÈj���"�svqÈj� s!"�z*p7x�(	�È�¶p7xiz*h�j�º�8[l@a x*j��'p7qR3,z}|rp7~�r��:|*� : ^ u : gihk|*�~0,j5 «j�~B0,j�~B"�j�?is!��|*�� �qrj5�¥j�~�z*j�0!|È~ z*h�j s2�4'(���¥j�z}x�'�gkz'z*|È~��� �x}p)"�j�0)3�x}j :
� ����	�}~�1�9¦����

�:|*�!3kx*j X y �*h�pA?+�Uz*h�j�0,j5 «j�~B0,j�~1"�j_p���z*h�j� «svxys��¥j�z}j�x 
 s�~B0 |£z��²j�x}x*p7xUp7~v698 -;: µ¶^�_2` "�p�~)g�0,j�~B"�j qÈj�I7j�q´qÈ|R�¥|rz p�~ z*h�jp2�O"�|ÈqÈqÈsvz*|Èp�~P�¶x*j�·23kj�~B"�'P698 - W o)Z y  B� [q\ s�~B0 s��*j�~1�'|rz*|*I8|£zC' kBZRX  B� [q\ ?�j�x}jLp�u,zysv|È~�j50E?�|rz*h��
zys{z}|*�'z*|#"�s�qaj�x}x*p7x�p7~�q*' :µ�qÈqT�'z�310,|rj�0�"�p�~�z*x}|ruB3,z*|Èp�~B��z*p!z*hkj���')�
z}j��_s{z}|*"�3�~B"�j�x'zysv|È~�zC' p!��z*hkjes!�� kqr|rz�3B0�jes�x*j qÈ|#�
z}j50 |È~ g­svukqrj�� Ù�Ù sv~10 Ù4Ù�Ù|: ��p�xLj�s2"yh698 - �'z*j5 ¥z*h�j@0,j�I8|ts{z}|rp7~B��p!�wz}h�j�6 
 s�~B0<6�ÑE�¶x*p2�=z}h�j�0,j�� s�3�qrzQI{s�qR3�j��[s�x*j~�7|RI7j�~ : � ~�j
"�sv~<�*j�j�z}hks{z�z}h�j�qtsvxO��j��
z­0�j�I8|Èsvz*|Èp�~B�"�p2�¥j��¶x}p!� z*h�j�3�~B"�j�x*z}s�|r~�z*|Èj5�i|È~!z*h�j�¼ �¼@"�p7~�z*x}|ru�3�z*|Èp�~ sv~B04z*h�jZx}j5�*p�q*3,z}|rp7~ : gihkjZx*j��43�qrz*|È~����4')�'z*j5�¥svz*|#"Lj�x}x*p7xO�Q?�j�x*jLp�u�z}sv|È~�j�03B�*|r~B� z}h�j��¶p�qÈqÈpA?�|r~����¶p7x��93�qÈsEb kAd �
Ñ - A -

 i 6 
 Ò r X � 
 u 6�Ñ 
Ñ 
 r X�Y u



^

 / ndf 2χ  21.29 / 28

p0        0.127± 7.932 

p1        0.000e+00± 1.702e-05 

p2        0.000000± 0.002842 

p3        0.0000± 0.3854 

p4        0.0000000± 0.0006538 

p5        0.000000± 0.006518 

p6        0.000± 0.521 

p7        0.000000± 0.004656 

p8        0.00000± 0.01869 

Scale Factor  0.020± 1.142 
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 / ndf 2χ  21.29 / 28

p0        0.127± 7.932 

p1        0.000e+00± 1.702e-05 

p2        0.000000± 0.002842 

p3        0.0000± 0.3854 

p4        0.0000000± 0.0006538 

p5        0.000000± 0.006518 

p6        0.000± 0.521 

p7        0.000000± 0.004656 

p8        0.00000± 0.01869 

Scale Factor  0.020± 1.142 

νµsD→0
sB

 / ndf 2χ  24.27 / 21

p0        0.371± 7.968 

p1        1.570e-04± 1.702e-05 

p2        0.000248± 0.002842 

p3        0.0680± 0.3854 

p4        0.0002177± 0.0006538 

p5        0.000662± 0.006518 

p6        0.052± 0.521 

p7        0.004312± 0.004656 

p8        0.01963± 0.01869 

DØ Run II Preliminary

Before correction

After correction
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 / ndf 2χ  2.449 / 7
p0        0.2183± 1.184 
p1        19.45± 9.186 
p2        0.8201± -1.831 

 / ndf 2χ  2.449 / 7
p0        0.2183± 1.184 
p1        19.45± 9.186 
p2        0.8201±

DØ Run II Preliminary

 -1.831 

³Q±��U¸ Æ � µ ��	 �BAR� ? �
	 � �����7�
����� � ������	 �ß���}�
��� � � �¥�t�7���}�
����� ���
�BAR� ? ¸

)
-1

 (pssm∆
0 2 4 6 8 10 12 14 16 18 20

A
m

p
lit

u
d

e

-4

-3

-2

-1

0

1

2

3

4

 (stat.)σ 1.645 ±data 
σ 1.645 ±data 

σ 1 ±data 

 (stat. only)
-1

 7.0 ps 
-1

95% CL limit: 6.9 ps
 (stat. only)

-1
 8.1 ps 

-1
sensitivity: 7.8 ps

 AmplitudesB DØ Run II Preliminary
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data ± 1 σ 95% CL limit    7.3 ps-1

1.645 σ sensitivity     9.5 ps-1
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data ± 1.645 σ (stat only)
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D∅ Run II preliminary
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