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s`[+,b&ª#%s^Ð4n»c�#%sp�"&�¯�imlù�3e��"Ð+#�! ]de��"a s`#%!ïg+,Me�a=,M#%s`n�a.*+�0&�nM�¨§0,be�c"�0,�c6&+[ês`#�!�,
7=nbsp,M&ª# #%e�c"n���sp&+�
s`&Ñ#%g3,�]d�0e$  c"e$[¦e�,M�0sp�0&3!b'��0s^§�sp&+�¹cUg+s`�0g¦!�,M&+!�s^#%s^§�s^#®��]d�0e.!$,ba=sp\p,M�3#%�"&+spn=c"&+[�O�	SQoa���[+,M!b¯
hfi�jÒg4c"!ïq),M#�#�,be¥#%e�c"n��«a=�0a�,M&ª#%*+a÷e$,b!$�0\p*3#�sp�0&�'�cAg+s`�0g��èq4c"&+[3 Zs`[3#%g�!$sp\ps`nb�0&:#�e%c"n��:#�e�s`�0�0,beM'
c"&3[G�4c"e¡#%spnM\p,msp[3,b&ª#%s^Ð4n»c6#�sp�0&Un»c"�+c"q+sp\`s`#�sp,b!f#�g+e��"*+�0gG�¬s`a�,Ï�®�"]��®j
\ps`�0gª#¬nb�0*3&�#�,be$!�c"&+[B\�]^	.\�_
a=,»c"!$*+e�,Ma�,M&ª#%!Zsp&?s`#�!¬a�c6sp&S[+e$s`]�#¬n�g4c6a:qr,Meb¯

�f ��«&+,M �!��),bnMs�c"\`sZ5M,b[SN ,Ï´��r,Me�spa=,b&ª#�!fa�c»��[+e%c6a�c6#�spnbc"\p\^�:spa=�+e$��§",À�0*3e ��&+�¨ Z\^�
,M[+�0,À�6]�#%g3,	N.PQ c6&+[�#�g+,ÀV�PX»Ó
#%g3,`*, 	h q�,{´��r,Me�s`a�,M&�#b'�!¡#�c"e¡#%s`&+�.s`&ê-"5"5ª/Ac�#�#�g+,#*, 	hÀ'�c"&+[
#�g+,S� �Ë,8> ,Ï´��r,Me�spa=,b&ª#b'¥!$#�c6e$#%s`&+�Gs`&K-"505"2Gc6#.#�g+,ê�Ë,M§6c6#�e��0&�¯����"#%g¦,Ï´��r,Me�spa=,b&ª#�!«*+!�,Sc
[+s`�r�"\p,¬!��),bn{#%e$�0a�,{#%,Me c"&3[êc"e$,�s`&+!$#�e�*+a=,b&ª#%,M[êc6#�!�a�c"\`\°c"&+�0\`,b!¥ Zs`#�g�e�,M!��),bn{# #%�m#%g3,Àq),»c"aE¯a�!�sp&3��#�g+,�]d�0e$  c"e$[Ue$,b�0s`�0&Sg4c"!Za�c"&ª�?c"[3§6c"&ª#�c6�0,b!MÓ

Û �¬g3,E*3!�,M]d*3\�nMe��0!$!¡�®!$,bn{#%sp�"&ãs`!=g3sp�0g+,Meb'ïqr,Mn»c"*3!�,E�"]À#�g+,?\�c"e$�0,?c"nbnM,b�3#%c"&+nM,Gc6#�!$a�c"\`\
#�e%c"&3!$§0,Me�!$,Da=�0a=,b&ª#%*+aE¯

Û _À]�#�,b&Ùq)�"#�g NAb !êc"e$,¹sp&·#%g+,U[+,M#�,bn{#%�0eSc6nbnb,M�3#�c6&+nb,6'��0s^§�sp&+�ÑcÑg+s`�0gÙ,
7=nbsp,M&+nM�·]d�0e
ñ4c¨§"�0e¡��#�c"�"�0sp&+�3¯

Û �¬g3,�q)���0!$#ïsp&«#�g+,Z[+spe$,bnM#�sp�0&«�6]�#%g3,�q),»c6a c"\p\`�¨ Z!�#%�Ac"nbnM*+e%c�#%,b\^�«a=,»c"!$*+e�,¬#%g3,�[+,Mn»c»�
#�spa=,	sp&S#�g+,mqr,bc"a�[+s`e�,MnM#%s`�0&�¯

Û �¬g3,�]d�0e¡ fc"e$[¦[+,{#%,bn{#%�0e.�0,b�0a=,M#�e$�Ñc"\`\p�¨ Z!�#%�Gs`&+!$#%c"\p\¼YZspn�gc?®a�c"�0s`&+�¹h ,be�,M&+�"�¨§Ø[+,{�
#�,bn{#%�0e$!Z]d�"e¬!�*+�),be$qU�4c6e$#%s`nb\`,�sp[+,M&�#�s`Ð4nbc6#%s`�0&�¯

d e à+Þ»Þ�äÑÝ�à+Þ»ÉËÆ�Ý�äØÝ�ÄrÅ�Þ

� #®���+spnbc"\,b a�c"!$!��),»c"��b��"]ð-"505�]d*+\p\^�«e�,Mnb�0&+!¡#%e$*+nM#�,b[ê,{§0,b&ª#�!  Zs`#�g�c"&�,{´��),be�s`a�,M&ª#�c"\°e�,M!��0\`*��
#�sp�0&��"] Â �¥þU,
>û�0s`§",b! c.a�c6!�!fa=,»c"!$*+e�,Ma�,M&ª#  Zs`#�gSc.!¡#�c6#�sp!$#�spnbc"\°*+&+nb,Me$#%c"sp&ª#®�ê�6]gf Â þE,8>:¯
� �6#%gÑN.PQ c6&+[ÑV�PXDg+c¨§",�&3�� ÷qr,M,b&Ø�"q+!�,Me$§0,M[¦sp&Ò]d*+\`\`�Ue�,Mnb�0&+!¡#%e$*+nM#�,b[¦[+,Mn»c»�³a���[+,M!b'vq+*3#
#�g+,«N £Ô g4c6!	�0&+\^�¹q),b,M&Ò�0q+!�,Me$§",b[³sp&¹#�g+,«!�,Ma�s`\p,b��#%�0&+s`nD[3,bn»c»�GN £Ô ë O�	�Q�h £iLkj '�c6&+[G#%g+,
a�c"!�!�g4c"!¬c6&ê*+&+nM,be$#%c"sp&ª#®���"]va=�0e�,Z#%g4c6&S7ª505¼þU,
>:¯3�¬g3sp! nbc"&Sq),À[+e�c"a�c�#%spnbc"\p\^�:s`a��+e$�¨§0,b[
qª�«�0q3!�,be¡§�sp&+�m#%g+,ZN.£Ô s`&�]d*3\p\`�De�,Mnb�0&3!$#%e$*+nM#�,b[�[+,bnbc¨��a=��[+,b!¥!$*+n�gêc"!¼N.£Ô ë O�	SQ W £º¯�½¼e$,{�\`spa=sp&4c"e¡�«N.PQ c"&+[êV�PX a�c6!�! a=,»c6!�*+e$,ba=,b&ª#%! ]de$�0aæhfi�j '�!�g+�¨ Z&?sp&�j
sp�"*+e�, Â '�!�sp�"&+s`Ð4nbc"&ª#%\^�
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s`a��+e$�¨§0,S#%g+,?�+e$,M§�sp�"*+!�q),b!¡#�a=,»c6!�*+e$,ba=,b&ª#%!M¯Ù�Ë�Øc"n�g3sp,M§",Ua�c"!$!�a=,»c"!$*+e�,Ma�,M&ª#%!�c6#«#%g+,
Â þU,
> \`,M§",b\�'�#%g3,�a�c"!�!ï!�nbc"\p,�&+,M,b[+! #��Dq),�*+&+[+,Me�!$#�����[�#�� Â 5 Ö�l ¯��¬g+s`! g4c"!ïq),b,b&êc"n�g+sp,{§0,M[
qª�Înbc"\ps`q+e%c�#%sp&3�¦�0&mO�	�Q ë � £ � Ö [+,bnbc»��!M'À Zg+s`n�g c"e$,Ònb�0�3sp�0*+!$\`�ã�+e���[+*+nM,b[�sp& g4c6[+e��0&
nM�0\p\`sp[+,Me�!b¯

M(Bsn ) o [MeV]
p5340 5360 5380

Delphi
 5374. ±

q
  16. ±

q
   2. 5374. ±

q
  16. ±

q
   2.

Aleph
 5368.6 ± 5.6 ± 1.5 5368.6 ± 5.6 ± 1.5

Opal
r

 5359. ±
q

  19. ±
q

   7. 5359. ±
q

  19. ±
q

   7.

CDF
s

 5369.9 ±
q

 2.3 ±
q

 1.3 5369.9 ±
q

 2.3 ±
q

 1.3

CDF II (this)
s

 5366.01 ± 0.73 ± 0.33 5366.01 ± 0.73 ± 0.33

World
t
averageu  5369.6 ± 2.4 5369.6 ± 2.4

M(Λb
v ) o [MeV]

p5575 5600 5625 5650 5675

Delphi
 5668. ±

q
  16. ±

q
   8. 5668. ±

q
  16. ±

q
   8.

Aleph
 5614. ±  21. ±   4. 5614. ±  21. ±   4.

CDF
s

 5621.0 ±
q

 4.0 ±
q

 3.0 5621.0 ±
q

 4.0 ±
q

 3.0

CDF II (this)
s

 5619.7 ±
q

 1.2 ±
q

 1.2 5619.7 ±
q

 1.2 ±
q

 1.2

World
t
averageu  5624.0 ± 9.0 5624.0 ± 9.0

j
s`�0*+e$, Â Ó`w�z%y
x w��«w�u � zzyB{0| � ��y � |
}�z%y{��y{u4}d|���~ÀN�� �ª� z%��u�� � |�|¨y�|Dw�uÑ}��4y�NDPQ ë O�	SQUT
� u � V PX ë O�	�Q�V���� � u4u�y
x |k�

� � Ì��èÝªÅ�ÌÍäØÝEäØÝ�à4Þ»ÉvÆ�Ý�äØÝ�ÄrÅ¨Þ
�Ë�«Ð4e�!¡#��"e�[+,Meb'°NA�èg4c"[+e$�0&?\ps`]d,{#%s`a�,M!fc"e$,A[3,M#%,Me�a=sp&+,M[?q��S#�g+,�]Íc"!$#�,b!¡#�[3,bn»c»��sp&3����*4c"e$�°Ó

� �ÍN £¤ ��f � �ÍN P¢ ��f � �ÍN PQ ��f � �ÍV PXz��� � � N £Ô � � Â �
���),bn{#�c6#��0e	,{��,MnM#%!mnbc"&�qr,«nbc"\pnM*+\�c6#�,b[Gs`&G#%g+,� �,»c»§����	*4c"e$�V(
´��4c"&+!$sp�0&�'Ëq3*3#�g4c»§0,�q),b,M&
[+,{#%,Me�a=sp&+,M[Ù#%�¦q),¹!$a�c6\p\�ÓU#%g+,G[3�0a�s`&4c"&ª#=nb�0&ª#�e�spq3*3#%s`�0&+!�!$n»c"\`,U Zs^#%g��dV����:�Y	6Á X ��1»¯ �
e$,bnb,M&ª#Ànbc"\pnM*+\�c6#�sp�0&�sp&+nM\p*+[+,M!¬Á Ö�lX nM�0&ª#%e$spq+*3#�sp�0&3!"
 7.�Ëc6&+[EÐ+&+[+!bÓ

� � N £¤ �� � N P¢ ��� Â�� 502��Î5 � 5�$3� � � N PQ �� � N P¢ ��� Â�� 5"5��Î5 � 5 Â � � �dV PXz�� � N P¢ ��� 5 ��- /��Ù5 � 5H� � ��-��
�¬g+, qr,M!$#¥\`s`]d,M#�spa=,¼a�,bc"!�*+e$,ba=,b&ª#%!
�"]4#%g+,fN.PQ c"&+[:#�g+,fV PX nM�0a=,�]de��"ao!$,ba=sp\`,b�3#��0&+spnï[+,Mn»c»��!
c6#�hfi�jv��?�c"&+[2*,(ï½Ë¯°�¬g+,mnb*+e$e�,b&ª#�±Ø�"e�\p[ � §0,Me%c"�0,A
%���vsp!MÓ

� � N PQ � � Â�� 7H=��Ù5 � 5�=¥�+!Gc"&3[ � �dV PX � � Â�� -.$��Î5 � 5 - �+! � ��$H�
�



��,Ma�s`\p,M�3#%�0&3spn	a=,»c"!$*+e�,Ma�,M&ª#%!b')g+�¨ �,M§0,Meb'�!$*3�r,be�]de$�0a¶s`&+nb�0a=�+\`,M#%,me$,bnb�"&+!$#�e�*+n{#%sp�"&¹[+*+,m#%�
#�g+, a=sp!$!�sp&3��&+,M*3#%e$sp&+�3¯
�¬g+s`!
sp&ª#�e���[+*+nb,M!
s`e�e�,M[+*+nMspq+\`,�!¡��!¡#%,Ma�c6#�spn�*+&+nb,Me$#%c"sp&ª#%s`,b!ºqr�"#�gD]de$�0a
#�g+,��+e���[+*+n{#%s`�0&?a���[+,b\�c"&+[?]de��0a©#%g+,�[3,bn»c»�?a=��[3,b\�¯�j°*3\p\`�=e$,bnb�"&+!$#�e�*+n{#%,b[GN [3,bn»c»��!�c"e�,
&+�6#Àc���,MnM#%,M[Gqª�Ea���[+,b\ �®[+,M�r,M&+[+,M&+nbs`,b!b')!�s`&+nb,m#%g3,D\`s`]d,M#�spa=,	sp!�a=,»c"!$*+e�,M[¹�0&¹c"&¹,{§0,b&ª#¡�®qª�ª�
,{§0,b&ª#Dq4c"!$sp!b'vq+*�#D#�g+,M�Ò�3e��¨§�sp[+,�!�a�c"\`\p,beÀ!$#�c�#%sp!¡#%s`nb!b¯=� �6#%g³iml�c"&+[Ñhfi�j²g4c»§0,=e�,Mnb,b&ª#�\`�
a=,»c"!$*+e�,M[D#�g+,¼\ps`]d,{#%s`a�,M!��"]3#�g+,�N.PQ c"&3[DV�PX
sp&�]d*+\`\`�Àe�,bnM�0&+!¡#%e�*3nM#%,M[:a=��[+,M!ð Zs`#%gDcZ�+e�,Mnbsp!$sp�0&!$spa=sp\�c6eï#���#�g+,m!�,Ma�s`\p,b��#%�0&+s`n	a=,»c"!$*+e�,Ma�,M&�#�!bÓ

hfi�j�-0-"5¥�+q Ö:� Ó � �ÍN PQ ë O�	SQUT�� � Â�� $0/4�Î5 �`Â 5��Î5 � 5 Â �3!k� �Í7��
iml Â0Â ���+q Ö:� Ó � �ÍN PQ ë O�	SQUT�� � Â��`Â 2��Î5 �`Â 2��Î5 �`Â 7ï�3!k� �����
hfi�j�=��¥�3q Ö:� Ó � �ÍV PX ë O�	SQïV4� � Â�� -.�4�Î5 � -S=��Î5 �`Â 5¼�3! � ��=H�

�¬g+,=\�c6!$#A�0&+,�e�,M�+e�,M!�,M&�#�!.#%g3,=Ð4e$!$#Da�,bc"!�*3e�,ba=,b&ª#D�"] #�g+,=V PXA\ps`]d,{#%s`a�,.]de$�0a ]d*+\`\`�¹e�,bnM�0&��
!¡#%e�*3nM#%,M[¹[+,Mn»c»��!b¯!?®&E#�g+,D&3,»c"e¬]d*3#�*+e�,�#%g3,b!�,Aa=,»c"!$*+e�,Ma�,M&�#�!� Zs`\p\�q),m*+�)[4c6#%,M[E Zs^#%gEa��"e�,
[4c�#�c3'�c"&+[  �,�n»c"&²,{´��),bn{#U\`s`]d,{#%spa=,?a�,bc"!�*3e�,ba=,b&ª#�!?]de$�0a !�,ba=sp\`,b�3#��0&+s`nGc"&+[ g+c"[+e��"&+spn
a=��[3,b!b¯

� >.ÜvÝGN PQ � Ì��èÝªÅ�ÌÍäØÝEÈºÌ� ¼Ý�Æ�Ý�ÄËÊ0Ý
� ,Mn»c"*3!�,«�"]ïa=s^´�sp&+�3')#�g+,.#%s`a�,D,M§"�0\p*3#�sp�0&¹�"]¼&+,b*�#%e%c6\¥N¶a�,M!��0&3!�sp!À&3�"#��0�¨§0,Me�&+,M[Ñqª�E#%g+,
ñ°c»§"�0e¼,bsp�",b&+!¡#�c6#�,b!�N.P»' íN.P¨'�q+*3#ïqª�«#%g+,Za�c"!�!¼,Msp�0,M&+!$#%c6#%,M!�N¢¡�'�N#£�'� Zg3spn�g=a�c»�«[+s^��,Me¥&+�"#
�0&3\`�Asp&«a�c"!�!M'0q+*3#ïc6\p!��Àsp&«[+,Mn»c»�. Zs`[3#%g«qª�«¾�¿ � ¿,¡�¤=¿,£�¯
j°�"e�&+�0&��¥5b,Me��m¾�¿¥'0#%g+,¬[+,Mn»c»�
#�spa=,�[+sp!¡#%e�s`q+*3#�sp�0&ê]d�0\`\p�¨ Z!Zc�[3�0*+q+\`,As`&+!$#�,»c"[E�"]�c=!$sp&+�0\`,m,{´��r�"&+,b&ª#%spc"\�¯¦?è]�#�g+,.N Q a�s ´3s`&+�
�+g+c"!�,«s`!	c"!	!$a�c6\p\ºc"!	�+e$,b[+s`nM#%,M[�'gT Q f÷5 � 5�$�'�#%g+,:N PQ a�c"!$!	,bs`�0,b&3!$#�c�#%,b!Ànb�0s`&+nbs`[+,«c"\`a��0!¡#
,Ï´+c6nM#%\^�G Zs`#�gÒ#%g+,�hf½ó,bs`�0,b&3!$#�c�#%,b!M¯ � !$sp�0&3s`Ð4nbc"&ª#m\ps`]d,{#%s`a�,A[+s`�r,be$,b&+nM,�s`!	#%g+,M&Ñ,Ï´��r,MnM#%,M[
]de$�0aæ#�g+,Ahfc"q+s`q+qr���è]Íc»§0�0e$,b[ ­Zë ì6íìMî #�e%c"&+!$s`#�sp�0&ê#�g4c6#Ze�,M!�*+\^#%!¬s`&Uc«\pc"e��0,�]de%c"n{#%sp�"&S�"]ºÐ+&4c"\
!¡#�c6#�,b!¬#%g4c�#�c"e�,Dhf½Ù,{§0,b&Gc"&+[?nb�0a=a=�0&ê#%��N.PQ c"&+[

íN.PQ ¯� e$,bnM,b&ª#�n»c6\pnb*3\�c6#�sp�0&§
¨=S�
�3e�,b[3spnM#�!�¾�¿ Q 	"¿ Q � 5 � 5ª/67`�²5 � 50-67+'°nb�0&3!�sp!¡#%,M&�#À Zs`#%g
#�g+,�,Ï´3�),be$spa=,b&ª#�c6\ï ��0e�\`[��1c»§",be%c6�0,�§6c"\`*+,�¾�¿ Q 	"¿ Q � 5 � 5ª/ £+P�© P�ªÖ P�© P�« '
�0q3#%c"sp&3,b[Ø*3&+[+,beD#%g+,�c"!¡�!$*+a���#%sp�"&ê#%g4c6# � � N.PQ � � � � N.P¢ �Ï'+�0e�¾�¿ Q 	"¿ Q � 5 �^Â = £+P�© �K¬Ö P�© �K­  Zs`#%g3�0*3#¬#%g3sp!¬nb�"&+!$#�e%c"s`&�#^
 /N� ¯

�¬g+e$,b,ma�,{#%g+��[+!�c"e$,Dc»§6c"s`\�c"q+\`,�#��=a=,»c6!�*+e$,D¾�¿ Q Ó

Â ¯��ºc"�6,�c:hf½
�®a=s^´�,M[ê[+,bnbc»�0'4c"&3[�Ð+# #�g+,	\`s`]d,M#�spa=,¬[+sp!¡#%e$spq+*3#�sp�0&�#%�:cD[+�0*3q+\p,�,{´��r�"&+,b&��
#�s�c"\ ¯ � [+s`!%c"[�§"c6&�#%c"�0,:s`!�#�g4c6#	#�g+sp!	s`!À!$,b&+!$s`#%s^§0,:#���� ¾�¿ Q � � '�a�c"��sp&+�ês^#	[+s®7=nb*+\^#À#%�
�3e��0q),�!�a�c"\p\)§6c"\p*+,M!Z�"]�¾�¿ Q ¯

-�¯Àh �"a��4c6e�,Z#%g+,�N PQ \ps`]d,{#%s`a�,¬s`&êc«hf½
�®,{§0,M&?#��«c«hf½
�®��[+[ê�"e¬hf½
�®a=s^´�,b[�!$#�c�#%,"¯¼N [+,{�
nbc»��!f#��.#® ��=!$�+sp&�� Â �4c6e$#%s`nb\`,b!b'�!�*3n�gUc6!¬N.PQ ë O�	�Q�Tð'3nbc"&Sqr,�[3,bnb�"a��)�0!�,M[ê#%g+e$�0*+�0g
c6&Uc6&+�0*+\pc"e¬c"&4c6\`��!�s`!¬sp&ª#%��hf½
�®��[+[Uc"&+[Uhf½
�®,M§",b&G!¡#�c6#�,b!M¯

=



$�¯À��sp&+nM,�#%g3,f\ps^]d,M#%s`a�,¼[+s^��,Me�,M&+nb,fs`!
[+�"a�s`&4c6#%,M[.qª�.#�g+,f[+,Mn»c»�«N PQ ë é2¯±°�² £Q é2¯±°�² ÖQ '0a�,bc��
!$*+e�,Ma�,M&ª#%!ê�"]�#�g+,b!$,Òq+e%c6&+n�g+sp&3�Ø]de%c"n{#%s`�0&+!��3e��¨§�sp[+,Òc6&Îsp&+[3spe�,MnM#�a�,bc"!�*+e$,ba=,b&ª#ê�6]
¾�¿ Q ¯

hfi�jUg+c"!
e$,bnb,M&ª#%\`�Dnb�"a��+\`,M#�,b[«c��+e�,M\pspa=sp&+c"e$�mc6&+�0*+\pc"eËc"&4c"\^��!$sp!º�"]°N.PQ ë O:	SQ�Tð'
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MC (Arbitrary scale)
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DØ RunII  Preliminary, Luminosity = 250 pb-1
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