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�"! � ! � ´RTS)U V ´f V ´� V ´� �}´2µ f��� �}´2µ ���� �}´2µ ����

3 b �Q���Q= V �EU � �N� � U �3± F�² k
�"! © ��&	� ª �J���D� W �N�r< �J� ��� O � ��� �����
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3 b �Q���Q= V � � � �N��U W � F ± ² k :
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V ´� d��N��U�LQ�u< �J� � � U T}�J� ��� O T9�J� ��� � �J�7� �J� �N� ��L�P ��� �����
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3 b �Q���Q= V ��L�L �N� �QP Q ² �3±
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V ´f d��N� ���N�r< �J� � W P �J�D��� W �J� �J��� �J�7��L�L ��� �����
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V ´� d��N� W O d < �J� ���J� �J� ���J� �J� �J� O �J�7� O � �N� � O � �J� ��LN� ��� ������ ´2µ f��� �J� ��� W �u< �J� ����P.L T}�J� ��L O T9�J� ����L �J� �N���GT9�J�Md�d�d�T}�N� ���N� �J� ����L ��� ������ ´2µ ���� �J� �J�hL��u< �J� ����d O �J� � � � T9�J� ����d �J� �N��� �N� � O � �J� �J� W �J� ����P�T9�J� �J�hd³��� ������ ´2µ ���� �J� �J�wP�L < �J� ��� O � �J� ��L���T9�J� ��� O �J� ��� O �N� �J��LaT}�N� �J�w� �J� ��� � T9�J� �J���	�J� �J� O ��� �����
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ALEPH

DELPHI

L3

OPAL

LEP

91.1893±0.0031

91.1863±0.0028

91.1894±0.0030

91.1853±0.0029

91.1875±0.0021

common:  0.0017

χ2/DoF = 2.2/3

mZ [GeV]
91.18 91.19 91.2

ALEPH

DELPHI

L3

OPAL

LEP

 2.4959±0.0043

 2.4876±0.0041

 2.5025±0.0041

 2.4947±0.0041

 2.4952±0.0023

common:  0.0012

χ2/DoF = 7.3/3

ΓZ [GeV]
2.48 2.49 2.5 2.51

ALEPH

DELPHI

L3

OPAL

LEP

41.559±0.057

41.578±0.069

41.536±0.055

41.502±0.055

41.540±0.037

common: 0.028

χ2/DoF = 1.2/3

σ0  
had  [nb]

41.4 41.5 41.6 41.7

ALEPH

DELPHI

L3

OPAL

LEP

20.729±0.039

20.730±0.060

20.809±0.060

20.822±0.044

20.767±0.025

common: 0.007

χ2/DoF = 3.5/3

     R0
l

20.7 20.8 20.9

ALEPH

DELPHI

L3

OPAL

LEP

0.0173±0.0016

0.0187±0.0019

0.0192±0.0024

0.0145±0.0017

0.0171±0.0010

common: 0.0003

χ2/DoF = 3.9/3

Afb
0,l

0.015 0.02 0.025
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1990-1992

91.1904±0.0065

1993-1994

91.1882±0.0033

1995

91.1866±0.0024

average

91.1874±0.0021

mZ [GeV]
91.185 91.19 91.195
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Measured Pτ vs cosθτ
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LEP+SLD 0.21629 ± 0.00066

SLD vtx mass
    1993-98

0.21576 ± 0.00094 ± 0.00076

OPAL mult
    1992-95

0.2176 ± 0.0011 ± 0.0012

L3 mult
    1994-95

0.2166 ± 0.0013 ± 0.0025

DELPHI mult
    1992-95

0.21643 ± 0.00067 ± 0.00056

ALEPH mult
    1992-95

0.2158 ± 0.0009 ± 0.0009

0.214 0.216 0.218
Rb

LEP+SLD 0.1721 ± 0.0030

OPAL
charm count. 1991-93

0.164 ± 0.012 ± 0.016

DELPHI
charm count. 1991-95

0.1693 ± 0.0050 ± 0.0092

ALEPH
charm count. 1991-95

0.1735 ± 0.0051 ± 0.0110

SLD
mass+lifetime 1993-98

0.1741 ± 0.0031 ± 0.0020

OPAL
D-meson 1990-95

0.177 ± 0.010 ± 0.012

DELPHI
D-meson 1991-95

0.161 ± 0.010 ± 0.009

ALEPH
D-meson 1991-95

0.1682 ± 0.0082 ± 0.0082

ALEPH
lepton 1992-95

0.1685 ± 0.0062 ± 0.0080

0.16 0.18
Rc
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LEP 0.0992 ± 0.0016

OPAL
inclusive 1991-2000

0.0994 ± 0.0034 ± 0.0018

L3
jet-chg 1994-95

0.0948 ± 0.0101 ± 0.0056

DELPHI
inclusive 1992-2000

0.0978 ± 0.0030 ± 0.0015

ALEPH
inclusive 1991-95

0.1010 ± 0.0025 ± 0.0012

OPAL
leptons 1990-2000

0.0977 ± 0.0038 ± 0.0018

L3
leptons 1990-95

0.1001 ± 0.0060 ± 0.0035

DELPHI
leptons 1991-95

0.1025 ± 0.0051 ± 0.0024

ALEPH
leptons 1991-95

0.1003 ± 0.0038 ± 0.0017

0.08 0.09 0.1
A

FB

0,b

LEP 0.0707 ± 0.0035

OPAL
D* 1991-95

0.0761 ± 0.0109 ± 0.0057

DELPHI
D* 1992-95

0.0695 ± 0.0087 ± 0.0027

ALEPH
D* 1991-95

0.0698 ± 0.0085 ± 0.0033

OPAL
leptons 1990-2000

0.0643 ± 0.0051 ± 0.0037

L3
leptons 1990-91

0.0834 ± 0.0301 ± 0.0197

DELPHI
leptons 1991-95

0.0725 ± 0.0084 ± 0.0062

ALEPH
leptons 1991-95

0.0734 ± 0.0053 ± 0.0036

0.06 0.08 0.1
A

FB

0,c
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SLD 0.923 ± 0.020

SLD
lepton

0.939 ± 0.030 ± 0.023

SLD
Kaon 94-95

0.855 ± 0.088 ± 0.102

SLD
jet charge

0.907 ± 0.020 ± 0.024

SLD
vtx charge + Kaon

0.917 ± 0.018 ± 0.017

0.8 0.9
Ab

SLD 0.670 ± 0.027

SLD
lepton

0.587 ± 0.055 ± 0.053

SLD
D*

0.689 ± 0.035 ± 0.021

SLD
vtx charge + Kaon

0.674 ± 0.029 ± 0.023

0.6 0.7
Ac
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Measurement

∆αhad= 0.02758 ± 0.00035∆α(5)

αs= 0.118 ± 0.003

mH= 114...1000 GeV
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G ^ E�a ^ ^ C � _ �*a�b�c f C h�_�e j�b j ^'_ E ho_ * ft_�h E�c _ `mjLC A i'`a _�h jLC E�`mjIE _BH � � _�h u A E/j�j A/_?e_�ft_ ` e_ `a _ b�`%j ^_ 2 � _8>: E�` f i8j f C h C�c _ j _�hFH � H ia ^ C H ��� ��� b h j ^_  #i�C h ) A/_�n j 3 h E/p ^ j n b h G C h�e 3 dJC�a )QG C h�e C H u�c0c _ j h E _BH e'_ 3j _�h cKE/`JE�`'p.j ^_  �iJC h )&C H u8c0c _ j h u f C h C�c _ j _�h '.-qw � _ � _�h j ^_BA/_BHXH j ^_ u@j _BH j3j ^_ 8�: E�` e'_�ft_ ` e_ `mj b n
h C e E C�jIE � _ a�b h�h�_ a�jFE�b�` H E�`�j _�h c H b n E/j H H jIC�jIE/a fh b ft_�h jIE _BH � H ia ^ C H j ^_ `#ic?d _�h b n,nv_�h c8E�b�`�p _ ` _�h C 3
jIE�b�` H b h j ^_  #i�C�`mj�i'c `�i'c?d _�hFH n b h G _ C�) E H b H�f E�`8C�` e0_BA/_ a j h E/a9a ^ C h p _ C HFH E/p�` _�e j�b$j ^_Pn i` e C�c _ `mjIC A
nv_�h c8E�b�` H w ]P^ E h�e � j ^_�h�_ C h�_ j ^_@fJH�_ i e b 3 b�d H�_�h �VC�d A�_OH G ^ E�a ^ C h�_@^ E/p ^JA u H�_ ` H E/jFE � _ j�b _OA�_ a�j h b(G _ C�)
h C e E C�jIE � _ a�b h�h�_ a jIE�b�` H � H ia ^ C H,f C h jIE C A GWE e j ^SH C�` e j ^_ � C h E/b�i H C H u�c(c _ j h E _OH w ]P^'_ u e_ j _�h c8E�` _ j ^_
Z f C h C�c _ j _�h C�` e j ^_o_ 'K_ a�jIE � _$_BA/_ a�j h b(G _ C�)@c8E * E�`'p C�`p A/_ C H9e E H a�i HXH�_�e E�`@j ^_ofh�_ � E/b�i H a ^ C f j _�h w
�kic _�h E/a C APh�_BH i A j H0n b h0f C h C�c _ j h E/a=i`a _�h jICVE�`mjIE _BH b n2H�_ � _�h C A0H�_BA/_ a j _�e fJH�_ i e b 3 b�d H�_�h � C�d A/_BH C h�_

h�_�f b h j _�e E/` ] C�d A/_ c'w#��w L E h�_ a�jN �iJC�`mjIE/jIC�jIE � _ a�b�c f C h E H b�` H b n j ^_ E�`mj _�h�_BH jIE/`p 8>: j�b f 3  #i�C h )"C�` e
� E�p�p H 3 dFb H b�`&cKC HFH0H�_ ` H E jIE �YE jIE _OH b n j ^_ b�d H�_�h � C�d A�_OH C h�_TH�^ b(G9` E�`�n E�p�i h�_BH c'w#� C�` e c'w"�8x G ^'_�h�_ j ^_
H�_ ` H E/jFE �YE/jFE _OH C h�_  #i�C�`#jFE 2 _�e C H j ^_ f C h jFE C APe'_�h E � C�jIE � _ b n j ^'_ 8>: aBC A a�i A CqjIE�b�`Db n j ^_ b�d H�_�h � C�d A�_
GWE/j ^0h�_OH�ft_ a j j�b �kj b h4A b�p �	� � �ml J # _ � �,� h�_BA C�jIE � _ j�boj ^'_ j�b�jLC A c _ C H i h�_ c _ `mj _�h�h b h b n j ^_ b�d H�_�h � C�d A�_C�` e c?i A jIE fSA E _�e dmu j ^_ i`a _�h jICVE�`mjgu �&E�` �kj b h,A b�p �	� � �ml J # _	� �>C H A E H j _�e E/` ] C�d A�_ c'w#� � H b�j ^ C�jj ^_ u�C h�_?e E�c _ ` H E�b�` A�_OHFH C�` e j ^ i H a�b�c f C h C�d A�_ E/`�j _�h c H b n j ^_ h C�jFE�b H b n j ^'_,H jIC�` e C h�e�e_ �YE CqjIE�b�` H
b n b�d H�_�h � C�d A/_ C�` e 8>: E�` f i'j f C h C�c _ j _�h w�n	b h c _ C H i h�_�e b�d H�_�h � C�d A/_BH G ^ E�a ^ C h�_ C A H b 8>: E�` f i'j
f C h C�c _ j _�hXH �3j ^_ E h H a C A�_�e H�_ ` H E jIE � E jgu E H i'`JE/jgu GWE j ^ h�_OH�ft_ a�jEj�bAj ^'_ c H�_BA � _OH � C�` e � C�`JE H�^_OH GWE j ^
h�_BH�fF_ a�jlj�b�j ^_ b�j ^_�h%8>: E�` f i'j f C h C�c _ j _�hXH w � b(G _ � _�h �\j ^h b�i'p ^ a�b h�h�_OA C�jFE�b�` H E�`�c?i A jFE 3 f C h C�c _ j _�h2 j H �Kc _ C H i h�_ c _ `#j H b n!8>: E/` f i'j f C h C�c _ j _�hFHke bDE/` �	i _ `a _ j ^_ � C A i _OH C�` e&_�h�h b hXH b n C A A\8�: E�` f i'j
f C h C�c _ j _�hXH9_ * j h C�a�j _�e nvh b�c 2 j H j�b.j ^_oe CqjLC H�_ j���E�`'a A i e E�`p?j ^_ cDC HFH b n j ^_ � E�p�p H dtb H b�`4w

�KZ&c



|∂Otheo/∂Mt| δ(Mt)/σ
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n E�p�i h�_ c'w�� � 88_ ` H E jIE �YE jgu=b n _ C�a ^&fJH�_ i e b 3 b�d H�_�h � C�d A�_ j�b(j ^_ cKC HFH b n j ^_ j�b f  #i�C h ) � e'_ 2 ` _�e C H j ^_
f C h jFE C Ame'_�h E � C�jIE � _ b n j ^_ 8>: a C A a�i A C�jIE/b�`lb n j ^_ b�d H�_�h � C�d A/_ GWE/j ^2h�_BH�fF_ a�j*j�b �kj � h�_BA CqjIE � _ j�b�j ^_ j�b�jLC Ac _ C H i h�_ c _ `mj _�h�h b h ��b�`�j ^_lfJH�_ i e b 3 b�d H�_�h �VC�d A�_ � C�` e c?i A jIE fSA E _�e dmu�j ^_ �9@�0"� # _ � i`a _�h jLCVE/`#jgu �
E�`�j ^_?]-_ � C�j h b�`  i` 3 6 c _ C H i h�_ c _ `mjlb n �kj w ]P^_ b�j ^_�h=8>: E�` f i8j f C h C�c _ j _�hFH C h�_ ) _�f j 2�* _�e C�j
�VC A i _OH � ��� ���� ��� � � � � � H y 0 y��&[ � c��3�`�&� � � � � H y�0��&��c � � � H Z�� 0#�Kc�[ � # _	� � C�` e �ml H � � y # _ � w ]P^_
e E h�_ a�jkc _ C H i h�_ c _ `mj H b n ��
 C�` e � 
 i H�_�eE^_�h�_ C h�_lfh�_BA E/cKE/`�C h u�w

�KZ&Z



|∂Otheo/∂logMH| δ(logMH)/σmeas

*preliminary
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n E�p�i h�_ c'w"��� 88_ ` H E jIE � E jgu�b n,_ C�a ^ fJH�_ i e b 3 b�d H�_�h � C�d A�_ j�bEj ^_ cDC HFH b n j ^_<� E�p�p H dtb H b�`� e_ 2 ` _�e C H
j ^_?f C h jFE C A\e_�h E �VCqjIE � _ b n j ^_ 8>: a C A a�i A C�jIE/b�`=b n j ^_ b�d H�_�h �VC�d A�_ GWE/j ^ h�_OH�ft_ a�j3j�b A b�p �	� � �ml J # _ � �,�h�_BA C�jIE � _ j�blj ^_ j�b�jIC A c _ C H i h�_ c _ `mj _�h�h b h �Eb�` j ^_kfJH�_ i e b 3 b�d H�_�h �VC�d A�_ � C�` e c7i A jFE fJA E _�e d#u j ^_ �$y�0��
i`a _�h jICVE�`mjgu � E/` A b�p �	� � �ml J # _ � �d� H�_�_ ] C�d A�_BH c'w#�:C�` e c'w$��� w ]P^'_ b�j ^_�h 8>: E/` f i'j f C h C�c _ j _�hFH
C h�_ ) _�f j 2�* _�e Cqj � C A i _BH � � � ���� ��� � � � � � H y 0 y��&[ � c �F���&� � � � � H y 0����Kc � � � H Z�� 0#�Kc�[ � # _ � � C�` e
�kj H ��[�c # _ � w ]P^_oe E h�_ a j9c _ C H i h�_ c _ `mj H b n ��
 C�` e � 
 i H�_�e�^_�h�_ C h�_$f'h�_BA E�c8E�`�C h u�w

��y�y



 9_BA C�jIE � _ j�b�j ^'_ E h c _ C H i h�_ c _ `mj C�a�a�i h C�a u � n b�i h3fJH�_ i e b 3 b�d H�_�h �VC�d A�_OH C h�_?f C h jFE�a�i A C hXA u H�_ ` H E/jIE � _
j�b�j ^_ cKC HXH�_BH b n j ^_ E�`mj _�h�_OH jFE�`p 8>: f C h jIE/a A�_OH �Pj ^'_ j�b f  #i�C h ) b h j ^_ � E/p�p H dtb H b�`�0G ^ E A�_ C�j
j ^_,H C�c _ jIE/c _ C h�_>A C h p _OA u E�` e_�ft_ ` e'_ `mjlb n ^ O�L _('F_ a j H w ]P^_BH�_ fJH�_ i e b 3 b�d H�_�h � C�d A�_BH C h�_ D �M ���) ) �H E�`�����- 
 / j
 1 C�` e ��
 w]S4C�a ^ b n j ^_OH�_ c _ C H i h�_ c _ `#j H E�c f b H�_BH C?a�b�` H j h CVE�`mjPb�`�j ^_2H E � _ b nB_OA�_ a�j h b(G _ C�)h C e E C�jIE � _ a�b h�h�_ a�jFE�b�` H �YG ^ E�a ^ E H p h C f'^ E�aBC A A u H�^ b G9`DE�` n E�p�i h�_ c'w$�>C H C$d�C�` e E�`.j ^_ � �ml + �kj � fSA C�` _ w8 E�p�`SE 2 aBC�`mj9`b�` 3 A E�` _ C h E/jIE _BH b8a�a�i h E�`�j ^_BH�_ a�b�` H j h C E�`mj H b � _�h j ^_ C A A b G _�e �ml h C�`p _ w� GWE�`'p j�bEj ^_ j�b f 3 e_�fF_ ` e_ `mj.� _�h j _ * a�b h�h�_ a�jFE�b�` H C H>H�^ b(G9`�E�` n E�p�i h�_ ��w#�"y �Bj ^_  #i�C�`#jFE/jgu D ME H8H�_ ` H E/jFE � _ j�b �kj � G ^ E A�_ C H C h C�jIE/b5b n ^ C eh b�`JE�a e_ a C�u�GWE e j ^JH E jDE H8A C h p _BA u�E�` H�_ ` H E/jIE � _ j�b5j ^_b�j ^_�h n b�i hV8>: E�` f i'j f C h C�c _ j _�hFH �YE/`a A i e E/`p3j ^'_ cDC HXH b n j ^_ � E/p�p H dtb H b�`�YC H�H�^ b G9`KE�` n E/p�i h�_ [8w$c'w
�9E/j ^ E�`7j ^_F8>: nvh C�c _ G b h ) ��j ^'_ c _ C H i h�_ c _ `mj b n D �M j ^'_�h�_ n b h�_ fh b �YE e_OH*f C h jIE/a�i A C hFA uoi`�C�c?dSE�p�ib�i HE�` n b h cDCqjIE�b�`3b�` �kj w 6 n�D �M ^ C e d _�_ `$c _ C H i h�_�e H cKC A A/_�h � E w _ w � E/j H d�C�` e H�^ E n j _�e i f G C h�eJH E�`�n E/p�i h�_ c'w$�&�d#u C H jLC�` e C h�e0e'_ �YE C�jFE�b�`���j ^_ E�` e E h�_ a�j a�b�` H j h CVE/`mj H b�` �kj C�` e �ml GSb�i A�e dtb�j ^ c0b � _ j�b G C h�e0^ E�p ^_�h
�VC A i _OH �QC A b�`pkj ^_ C A c0b H j f C h C AZA�_BA C�` e b � _�hXA C f'f E�`p�d�C�` eSH b n j ^_ ��) )�� H E/`>� � - 
 / j
 1 C�` e ��
 a�b�` H j h CVE�`mj H w

]P^_ ��) )Sd�C�` e H�^ b(G9`&E�`?n E�p�i h�_ c8w"� E�c fJA E _BH j ^ C�jPj ^_ofh�_�nv_�h�h�_�e �kj _ * ^ E�dSE/j H C d h bQC e c8E�`JE/c?icC h b�i'` e �ml 
 � y # _ � w 6 `=a�b�c?dJE/`�C�jIE/b�`<GWE/j ^ j ^_%D �M d�C�` e f'h�_�nv_�h�h E�`p8C�` _ � _ ` A b(G _�h �VC A i _ b n �kj �j ^ E HPh�_BH i A j H E�` C�`&E/` e E h�_ a j e_ j _�h c8E�`�C�jFE�b�`�b n �kj G ^ E/a ^ E H,h�_ cDC h ) C�d A u H jLC�d A/_ C�pQC E�` H j&� C h E C�jIE/b�` H E�`H E�`�����- 
 / j
 1 w 6 `�a�b�`#j h C H j GWE j ^ j ^_7_ ` ^ C�`a _�e�H jLC�dJE A E jgu=b n j ^'_ �kj e_ j _�h c8E�`JC�jIE/b�`�	j ^_$n C���b�i h�_�e � C A i _
b n �ml E H � _�h u H�_ ` H E jIE � _ j�b H E/`>� �.- 
 / j
 1 w 6 j H�^ b�i A/e C AZH b7d _ `'b�j _�e j ^ Cqj���b n C A A j ^_ d�C�` eJH �8b�` A u H E�`�����- 
 / j
 1E HWH�_ ` H E jIE � _ j�b j ^_ � C A i _ b n � ��� ���� ��� � � � � �,��C H E�` e E�a Cqj _�e dmu�j ^_ C h�h b G*E�`?n E/p�i h�_ c'w"�8w]P^_E_('F_ a j H b n%4 � fh b e ia�jFE�b�`� b h h�_ C A � E/p�p HXH j h C ^JA i`p�� C h�_ E/p�`b h�_�eD^_�h�_ � C H G _OA A C H E�`UC AZA
h�_BH i A j H  #ib�j _�e E�`�j ^ E HSf C ft_�h w ]P^_ u<C h�_ ` _ p A E�pNE/d A�_Pn b h �ml � � y # _ � w1n	b h �ml � � y # _ � �8j ^'_ h E H�_
b n �kj GWE j ^0e_ a h�_ C H E�`'p �ml fh�_�e E�a j _�e dmu.j ^_ ��) )Ca�b�` H j h CVE/`#j d�C�` e GSb�i A/e d _0H b�c _ G ^ C�j H i ffh�_BHFH�_�e �e i _ j�bEj ^_.n C�a�j$j ^ Cqj7c0b H j��Xdi'j2`b�j>C A A � 4 � _ � _ `mj H G ^_�h�_ j ^_ 4Ae_ aBC�u H j�b A�_�f j�b�` H GSb�i A�e5^ C�� _
d _�_ `Aa A C HFH�_�e C H a�b�`mj h E/di'jFE�`p�j�b � � ��� h C�j ^_�h j ^ C�` ��) )+w M C H�_�e b�`�C e_ jICVE A/_�e C�`�C A u H E H _A��Z.` E/j,E H
a�b�`a A i e'_�e j ^ C�j��WC f C h j nvh b�c j ^_&e_ j _�h c8E�`�C�jFE�b�`Ab n �`� � � E�p�p HFH j h C ^SA i`p GSb�i A�e `b�j C ffh�_ aBE C�d A u
H�^ E n jPj ^_oh�_OH i A j H b n j ^_N8>: C�`�C A u H�_BH9fh�_BH�_ `mj _�e E�` 88_ a�jFE�b�` c'w � w

]P^_ke_�fF_ ` e_ `'a _ b n C A AfSH�_ i e b 3 b�d H�_�h � C�d A/_BH b�`(j ^'_ cKC HFH b n j ^_0� E/p�p H dtb H b�`8GWE/j ^ E�` j ^'_�nvh C�c _ 3
G b h )@b n j ^_ 8>: E H �YE H i�C A E H�_�e E/`.n E�p�i h�_BH c'wA@ j�b�c'w"[��	a�b�c f C h E�`'p?j ^_$_ * ft_�h E/c _ `mjLC A4h�_BH i A jWGWE/j ^ j ^_
�VC A i _ b n j ^_ b�d H�_�h � C�d A�_ a C A a�i A C�j _�e GWE j ^ E/`0j ^_Pnvh C�c _ GSb h ) b n j ^_ c8E�`SE�cKC A>8�: C H C n i'`a�jFE�b�`0b n j ^_
� E�p�p H 3 dFb H b�`=cDC HFH w1�kb�` 3 A E�` _ C h,_ 'K_ a�j H � C H C A�h�_ C e u�b�d H�_�h � _�e E�`?n E/p�i h�_ c8w"��� C h�_ a A/_ C hXA u �YE H E/d A�_ w
n	b h j ^_  #i�C�`mjIE jgu H E/`>� �.- 
 / j
 1 e_ j _�h c8E�` _�e E/` �VC h E�b�i H C H u�c0c _ j h u&c _ C H i h�_ c _ `#j H �!E/j ^ C H C A�h�_ C e u

d _�_ ` H�^ b(G9`�E/` n E�p�i h�_ [8w � j ^ Cqj$j ^_.f C h C�c _ j h E�a?i`'a _�h jLCVE/`mjgu�b�`�j ^_�8>: fh�_�e E/a�jIE/b�`"C h E H E/`p nvh b�c� ��� ���� ��� � � � � � E H `b�` 3 ` _ p A E�pNE/d A�_ a�b�c f C h�_�e j�b�j ^_(_ * ft_�h E/c _ `mjLC A i`a _�h jICVE�`mjgu%b n j ^_ C�� _�h C�p _ w � H Ca�b�` H�_  #i _ `a _ �j ^_ i`a _�h jICVE�`mjgu0b�`.j ^_k^ C e'h b�`JE/a �VC�a�iic f b A C h E H C�jIE/b�`,E H b�` _ b n j ^'_0A E�c8E/jIE/`p n C�a�j�b hFH
E�` j ^_7_ * j h C�a�jIE/b�`�b n j ^_ cDC HFH b n j ^'_,� E/p�p H dFb H b�`4w ]P^ E H0H E/j�i�C�jIE/b�`Ei` e_�hFA E/` _BH j ^_ E�c f b h jLC�`a _ b n
n i h j ^_�h E�c fh b � _�e%e_ j _�h c8E�`JC�jIE/b�` H b n j ^_0^ C eh b�`JE/a2� C�a�iic f b A C h E H C�jIE/b�`�j ^h b�i'p ^ c _ C H i h�_ c _ `mj H
b n j ^_7^ C eh b�`JE�a$a h b HFH 3 H�_ a�jFE�b�`�E/` _OA�_ a j h b�` 3 f b H E/j h b�`:C�``JE ^ E A CqjIE�b�` H C�j A b(G a _ `#j h�_ 3 b n 3 cDC HXH _ ` _�h pVE _BH wO b�c f C h�_�e j�b H E/`>� � - 
 / j
 1 �1j ^_ � 3 dtb H b�` cDC HFH E Hkh�_BA C�jIE � _OA u A/_BHXH H�_ ` H E jIE � _ j�b � � � ���� ��� � � � � �,j ^ C�`Ej�b �kjC�` e �ml �	cKC�) E�`p ��
 �c _ C H i h�_�e C�j9j ^_l]B_ � C�j h b�` C�` e Cqj�Q\S]U 3 6 6 � C�` E e_ C A b�d H�_�h � C�d A�_ j�b n i h j ^'_�hh�_�e ia _ j ^_o_�h�h b h b�`=j ^_ofh�_�e E�a jIE/b�`=b n j ^_ � E/p�p H 3 dFb H b�`@cKC HFH w
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Measurement

∆αhad= 0.02758 ± 0.00035∆α(5)

αs= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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Measurement

∆αhad= 0.02758 ± 0.00035∆α(5)

αs= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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Measurement

∆αhad= 0.02758 ± 0.00035∆α(5)

αs= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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Measurement

∆αhad= 0.02758 ± 0.00035∆α(5)

αs= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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C�`p A/_ _A�E@ � ` w ]P^_7h�_ cKCVE�`JE/`p?j ^'_ b h�_ jIE/a C A i'`a _�h jLC E�`mjIE _BH C h�_$_BH jIE�cKC�j _�e j�b0d _ �%@ : _	� E�` ��
 _A�E@���`
C�` e �%@�0$ZJ���"y � � E�` H E�`>� � - 
 / j
 1 _A�E@ � ` � h�_BH�fF_ a�jIE � _OA u�w

]P^_�h�_ a _ `mj.a C A a�i A C�jFE�b�` H C�` e j ^_ E h C HFH b�aBE C�j _�e j ^'_ b h�_ jIE/a C A i`a _�h jICVE�`mjFE _BH C h�_ E�c fJA�_ c _ `#j _�e E�`4 n 6g]P] S  � wA@,� _ ��� `1C�` e i H�_�e�^_�h�_ w � ��ic _�h E�a C ABh�_BH i A j H�n b h j ^_ b h�_ jFE�a C A i`'a _�h jLCVE/`mjIE _OH a C A a�i A C�j _�e
GWE/j ^ 4 n 6g]P] S  C h�_kh�_�f b h j _�e E/` ] C�d A/_ c'w�� n b h4H�_ � _�h C AtfJH�_ i e b 3 b�d H�_�h � C�d A�_BH w ]P^_ i'`a _�h jLC E�`mjIE _BH e i _
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 H c�y 0$��[��F� y 0 y���� # _ � 0 �<c'w$c��

]P^_ E�` e E h�_ a�j 8�: a�b�` H j h C E�`mjPb�` ��
 E H j ^'_�h�_ n b h�_2H�_�_ `=j�b d _ c0b h�_3fh�_ aBE H�_ j ^ C�`�j ^'_ a�i h�h�_ `mj e E h�_ a�j
c _ C H i h�_ c _ `mj H w n	b h C H j h E�`p _ `mjBj _BH jBb n j ^'_�8>: ��j ^'_ cKC HXH b n j ^'_ � dFb H b�` H�^ b�i A/e j ^ i H d _ c _ C H i h�_�e
e E h�_ a�j A u j�b,C�`DC�a�a�i h C�a u0b n ��y : _ � b h d _ j�j _�h w ]P^_ e E 'F_�h�_ `mj e_ j _�h c8E�`�C�jFE�b�` H b n ��
 C h�_ a�b�c f C h�_�e
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Top-Quark Mass   [GeV]

mt   [GeV]
125 150 175 200

χ2/DoF: 2.6 / 4

CDF 176.1 ± 6.6

D∅ 179.0 ± 5.1

Average 178.0 ± 4.3

LEP1/SLD 172.6 +  13.2172.6 −  10.2

LEP1/SLD/mW/ΓW 181.1 +  12.3181.1 −   9.5

n E�p�i h�_ c'w$c �  k_OH i A j H b�`=j ^_ cDC HFH b n j ^_ j�b f  #i�C h )tw ]P^_$e E h�_ a�jkc _ C H i h�_ c _ `mj H b n �kj C�j  i` 3 6 b nj ^_o]-_ � C�j h b�` �vj�b f �PC h�_ a�b�c f C h�_�e GWE j ^ j ^_ E/` e E h�_ a j e_ j _�h cKE/`�C�jIE/b�` H �vdFb�j�j�b�c � w
W-Boson Mass  [GeV]

mW  [GeV]
80 80.2 80.4 80.6

χ2/DoF: 0.3 / 1

TEVATRON 80.452 ± 0.059

LEP2 80.412 ± 0.042

Average 80.425 ± 0.034

NuTeV 80.136 ± 0.084

LEP1/SLD 80.363 ± 0.032

LEP1/SLD/mt 80.373 ± 0.023

n E�p�i h�_ c'w$Z �  9_BH i A j H b�`$j ^_ cDC HFH b n j ^_ � dFb H b�`� ��
 w ]P^_ e E h�_ a j-c _ C H i h�_ c _ `mj H b n ��
 C�j\QTS]U 3 6W6� fh�_BA E/cKE/`�C h u>� C�` e C�j  i` 3 6 b n j ^_,]-_ � C�j h b�`5�vj�b f � C h�_ a�b�c f C h�_�e GWE j ^ j ^_ E/` e E h�_ a j e_ j _�h c8E�`�C�jFE�b�` H� dtb�j�j�b�c � w ]P^_ ��i ]-_$�Ih�_OH i A jWE�`mj _�h�fh�_ j _�e E�`@j _�h c H b n ��
 E HPH�^ b(G9` H�_�f C h C�j _BA u�w

�����
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Measurement Fit |Omeas−Ofit|/σmeas

0 1 2 3

0 1 2 3

∆αhad(mZ)∆α(5) 0.02758 ± 0.00035 0.02767

mZ [GeV]mZ [GeV] 91.1875 ± 0.0021 91.1874

ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023 2.4965

σhad [nb]σ0 41.540 ± 0.037 41.481

RlRl 20.767 ± 0.025 20.739

AfbA0,l 0.01714 ± 0.00095 0.01642

Al(Pτ)Al(Pτ) 0.1465 ± 0.0032 0.1480

RbRb 0.21629 ± 0.00066 0.21562

RcRc 0.1721 ± 0.0030 0.1723

AfbA0,b 0.0992 ± 0.0016 0.1037

AfbA0,c 0.0707 ± 0.0035 0.0742

AbAb 0.923 ± 0.020 0.935

AcAc 0.670 ± 0.027 0.668

Al(SLD)Al(SLD) 0.1513 ± 0.0021 0.1480

sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012 0.2314

mW [GeV]mW [GeV] 80.425 ± 0.034 80.389

ΓW [GeV]ΓW [GeV] 2.133 ± 0.069 2.093

mt [GeV]mt [GeV] 178.0 ± 4.3 178.5
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