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   200 .  cm.   

 Cen t r e  o f  sc r een  i s  (    0 . 0000 ,    0 . 0000 ,    0 . 0000 )         

50  GeV2010 5

 Run : even t  4093 :   1000   Da t e  930527  T ime   20716                                  
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ALEPH

DELPHI

L3

OPAL

LEP

91.1893A0.0031

91.1863A0.0028

91.1894A0.0030

91.1853A0.0029

91.1875A0.0021

common:  0.0017

c2/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

c2/DoF = 7.3/3

GZ [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

c2/DoF = 1.2/3

s0  
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

c2/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

c2/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
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1995

91.1866±0.0024

average

91.1874±0.0021

mZ [GeV]
91.185 91.19 91.195
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Measured Pt  vs cosqt
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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
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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
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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
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Measurement

Dahad= 0.02758 ± 0.00035Da(5)

as= 0.118 ± 0.003

mH= 114...1000 GeV
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Measurement

Dahad= 0.02758 ± 0.00035Da(5)

as= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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Measurement

Dahad= 0.02758 ± 0.00035Da(5)

as= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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Measurement
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Measurement

Dahad= 0.02758 ± 0.00035Da(5)

as= 0.118 ± 0.003

mt= 178.0 ± 4.3 GeV
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Measurement
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Top-Quark Mass   [GeV]

mt   [GeV]
125 150 175 200

c2/DoF: 2.6 / 4

CDF 176.1 ± 6.6

DÆ 179.0 ± 5.1

Average 178.0 ± 4.3

LEP1/SLD 172.6 +  13.2172.6 -   10.2

LEP1/SLD/mW/GW 181.1 +  12.3181.1 -    9.5
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W-Boson Mass  [GeV]

mW  [GeV]
80 80.2 80.4 80.6

c2/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

ª¯DF\C0M23'

�

e Ø � �='R.30M?[7>.Ÿ9/6‹73%('�)K,H.3.�9/;a7>%(' 
ËP_9C.19C6<j




�

ev$&%('YB(D[23'REs7v)5'R,/.30(21'R)+'R687>.�9/;




�

,H7vÓ�ÔYÕ¯mn”3”

‚ƒG(21'R?FD[)5D[6A,/2Zi(†<,H6(Br,H7 �•0(6qmn”<9/;M7>%(':$v'4dH,H73239C6p‚l7>9/G@†v,H23'TE49C)+GA,/23'4BcI=D§7>%u73%('TD[6(B(DF21'REs7¯B('s7>'423)+DF6A,H73DF9C6M.

‚ƒPQ9/73739C)€† e�$&%(' �t0($v' �Ý23'4.30(?§7=DF687>'423G(21'473'RB‘DF6p7>'423)+.•9H;




�

D[.&.3%(9‡I=6“.1'RGA,H2>,H73'R?[i/e

UJŠŒU



�

+�� +�� � G 3 � " � � ��Q +HG 3�� 6>T/T�� ���/� ���

$&%('ÍER9/)5GA,H23DF.19C6‘P_'s7nIT'4'R6•7>%M'cD[6(B(DF21'REs7*E49C6(.1732>,/D[687>.t,/6(B“73%('cBMDF23'4E47t)5'R,/.30M23'R)+'R6873.*9/;




œ

,/6MB




�

DF6€7>%M'+‚




œ

�




�

†TGM?h,/6('*DF.:.1%(9‡I=6‘D[6Žª¯DF\/0(23'

�

e[Š-áMe�$&%('O9CP(.1'R2ZdC'RB“,/\C21'R'R)+'R687&D[.&,ÍER210(ERDF,/?L73'R.17=9H;v73%('

f(’#eXfJDF6MER'w7>%M'‹f(’ DF.:.19r.30(E4ER'R.1.1;l0(?�D[6pG(23'4B(DFEs7>DF6M\Í7>%('*dH,/?[0('R.&9H;




�

,/6(B




œ

jq7>%(D[.T7niqG_'V9/;£,/6(,/?[iq.3D[.

DF.*6M9ŒI	' žJ73'R6(BM'RB
7>9€GM23'RBMDFE47t7>%('u)K,/.1.*9/;�73%('ÍÜ•DF\C\/.tPQ9C.39/6<ew®*.*.3'R'46
DF6‘7>%('u (\C0(23'HjLPQ9/7>%“ER9C687>9/0(23.

G(23's;l'R2•?F9‡I°dH,/?[0('R.:;l9/2:7>%('V)5,/.3.=9/;v7>%('‹Ü•DF\C\C.&PQ9C.19C6<e

”n6•9C23BM'R2O7>9Ž9CPM7>,/DF6
73%('])59C.Z7‹.17>21DF6(\/'R687‹ER9C6(.Z7>23,/DF687V9C6•7>%('+)5,/.3.O9/;g7>%('5f(’ ÜtD[\C\C.OPQ9C.39/6<jv73%('

,/6A,/?§iJ.1DF.ÍD[.ÍGQ'R21;l9/23)+'RB•0(.1DF6(\•73%('€%A,/BM239C6(D[EKdH,/ER0M0()ËGQ9C?h,H23DF.3,H7>D[9C6<j�7>%('
ŠRÙ•NQmnGQ9C?F'+23'4.30(?§7>.RjX,/.ÍIg'R?[?

,/.Í7>%('€73%(23'4'Ž,/B(B(D§7>D[9C6A,/?Y23'4.30(?§7>.r)+'-,/.10(23'4B¨DF6•%(D[\C%Jm x

–

D[6a73'R23,/E473DF9C6(.Í,/.rB(DF.1ER0(.1.3'4BÒD[6¨fJ'REs7>D[9C6

�

e …Mj

6A,/)+'R?[i




œ

j




�

,/6(B �

�

j�;l9C2r,!739/7o,H?g9/;‹Š

�

DF6(G(0J7Í)+'-,/.10(23'4)5'46a73.Re•$&%('p21'R?h,k7>D[d/'KD[)5GQ9C217>,/6(E4'K9/;

DF6(E4?F0(B(D[6(\r7>%('‹B(D[23'REs7•)5'R,/.30(21'R)+'R687>.•9/;




œ

,H6(B




�

D[6!E49C6(.1732>,/D[6(DF6M\


a`

D[.•.1%(9‡I=6•DF6‘ª¯D[\C0(21'

�

e[ŠCŠHe

®:7X73%('&ER0M2323'4687g?['4d/'R?A9/;Q'sžJGQ'R21DF)+'R687o,/?MG(23'4ERDF.1DF9C6LjC7>%('&B(D[23'4E47Y)+'-,/.10(23'4)5'46a7Y9H;




œ

DF.�)+9C23':D[)5GQ9C2Z7o,/687-e

®�)+'-,/.10(23'4)5'46a7T9/;




�

I=D[73%KDF6MER23'R,/.3'4BpG(23'4ERD[.3DF9/6<ja%(9‡IT'sdC'R24j(I=DF?[?AP_'4ER9C)+'•d/'R2Zi5dH,/?[0A,/P(?['/ja'R.1G_'4ERDh,H?F?[i

DF6ŽER9C6Œâ10(6(E473DF9C6ŽI=D[73%‘,/6ŽDF)+G(239‡dC'4B




œ

)5'R,/.30(21'R)+'R687-e

$&%('!23'4.30(?§7>.€,H23'“.1%(9‡I=6ÁDF6Ò$¯,HP(?F'

�

e …MeÏ® �

–

„HB(9H;59H;rŠ

�

e … �JŠ‡…•DF.+9CPM7>,/DF6M'RB<j:E49C2321'R.1G_9C6MB(DF6(\•7>9

,•G(239CP(,/P(DF?[D[7ni
9H;VŠŒ¢��€e
$&%('€?F,/23\C'4.17uER9C687>21DFP(0J7>DF9/6�7>9•73%(' �

–

DF.u,/\8,/D[6#ER,/0(.3'4B¨Pai•7>%M'p,/.1iq)+)5's7>2Zi

)5'R,/.30(21'R)+'R687>.],H.rB(DF.1ER0(.1.3'RB¤DF6•fJ'REs7>DF9/6 �Je …Je ¢Je•$&%a0(.+,/?[.39“73%('pER9C)+G(?['47>'5.3's7]9/;•)5'R,/.30(21'R)+'R687>.rD[.

,/ERE49C)5)+9qBA,H7>'4BŽPaip,+.1DF6(\C?['w.3's7•9/;£dH,/?[0('R.&;l9C2:73%('O (dC'uf(’«DF6(GM0M7=GA,/23,/)5's7>'423.Re

ST9C)+GA,/21'RBK739c73%('*21'R.30M?[7>.T.3%(9‡I=6pDF65$¯,HP(?F'

�

e UajJd/'R21i5\C9q9JBK,/\C21'R'R)+'R687TDF.X9CP(.3'421d/'RB<eX$&%('w21'R?h,k7>D[d/'

0(6(ER'4217>,/DF687nir9C6


a`

B('4ER21'-,/.1'R.XPair,/P_9/0M7Y,O%A,/?§; jC)K,HDF6(?§icBM0('&7>9O7>%('&D[6(ER?[0(.3D[9C6Í9/;Q7>%M'&B(DF21'RE47Y)+'-,H.30(21'sm

)5'46a73.V9/;




œ

,/6(B




�

eu® Eo%A,/6(\C']9/;Y73%('])5'R,/.30(21'RB
7>9/GJmn`a0A,/21W•)5,/.3.OP8i
9C6M'r.17o,H6(BA,/21B•BM'4dqDh,H73DF9C6Lj

Ù � … �O' �]j_Eo%A,/6(\/'R.O7>%('c (7373'RB•ÜtD[\C\C. mnPQ9C.39C6“)K,/.1.wP8i
,/PQ9C0M7w…Cá��€j<9C2*áMe§ŠŒU5DF6“?F9C\

��


‚


a`

„ �V'��c†seO$&%('

DF)+G_9C2Z7o,/6MER']9/;T73%('K' žq7>'R216A,/? � 
 �


��

yoz|{

‚




–

�

†

�

á�� á8U �/¢

�

��á�� áCáCá/…8¢€B('473'R23)+DF6(,H7>D[9C6
;l9C2‹73%('+ER9C6(.Z7>23,/DF687

9C6


a`

DF.:.1%(9‡I=6!D[6Žª¯DF\/0(23'

�

e[ŠŒUqe 
ÏD[7>%M9C0M7:73%('O'sžq7>'4236A,H?�� 
��


��

yoz|{

‚




–

�

†TE49C6(.Z7>2>,HDF687-jM73%('w (7=21'R.30M?[7>.=,H23'

� 
��


��

yoz|{

‚




–

�

†

�

á�� á8U/Ø

�

�


�� 
 
���


�


�� 
 
�� �

,/6(B


a`

�

U/Ø

�

� �

�

� 


�O' �Íj£I=D[73%�,ŽER9C2123'4?h,H73DF9C6•9/;O‰tá��

� �

PQ'47nIg'R'46�7>%('4.3'

7nIT9+ (7=23'4.30(?§7>.Re

$&%('�� �

–

‚


a`

†

�

�

–

�����

‚


a`

†k‰ �

–

�

[]\

E40(21d/':DF.£.3%(9‡I=6rDF6uª¯DF\/0(23'

�

e§Š‡…Je£$&%(':'4^_'REs7�9/;(73%('g73%('R9/23'473DFER,/?

0(6(ER'4217>,/DF687>D['R.+DF6•7>%M'“fM’ E-,H?FER0M?h,H73DF9C6(.uB(0('Ž7>9•)5D[.3.1DF6(\•%(D[\C%('R2 mn9C21B('R2rE49C2321'REs7>DF9/6(.+,/.]B(DF.1ER0(.1.3'RB¥DF6

fJ'REs7>DF9/6

�

e ÙuD[.X.1%(9‡I=6pP8i+73%('=7>%(D[EoWq6M'R.3.T9/;L73%('*.1%A,/B('4B€ER0(2ZdC'HeX”n6MER?F0MB(DF6(\V7>%M'R.3't'R21239C21.RjJ73%('•9C6('sm|.3D[B('RB

Ø8¢��àS:Ó#0MG(G_'42=?FDF)+D[7g9C6Ž?F9/\

��


‚


a`

„ �O' �c†sjM\CD[d/'R6!,H7 � �

–

�

U�� �JjAD[. �

?[9C\

��


‚


a`

„ �O' �V†

�

U�� Ù8¢C¢ 9C2


a`

�

U

�

¢ �O' �

�

‚

�

e Ø8†

,/.3.10()5D[6(\=,&G(23D[9C2LGM239CPA,HP(DF?[D[7ni•B('R6M.3D[7ni*b@,H7�DF6*?F9C\

��


‚


a`

„ �V'��c†se

�

”n6VE-,/.1'Y73%('�7>%M'R9C2Ziam|B(23D§dC'46�� 

�


��

yoz|{

‚




–

�

†

B('473'R23)+DF6(,H7>D[9C6Ž9/;�Ô�`a0A,H73DF9C6

�

e Ù]DF.=0(.3'4B<jA7>%('‹ER'4687>2>,H?<d/,H?F0('V9/;


a`

DF6(E423'-,H.3'R.=I=%(D[?F'w7>%M'‹0M6(ER'4217o,HDF687ni

9C6


a`

DF.�21'RB(0MER'RBK.39c73%A,H7Y7>%M't0(GMG_'42g?[DF)+D[7�Eo%(,/6(\C'4.T9C6(?§ir.3?[DF\C%873?[iCev$&%('4.3'*21'R.10(?[73.T,/21'tE4?F'R,/23?§iÍER9/6(.3D[.Zm

7>'R687tI=D[7>%Ž7>%M'ÍØ8¢��ÑER9C6M (B('R6(E4'Í?F'sdC'4?v?[9‡IT'42t?[DF)+D[7&9C6


a`

9/;:ŠCŠRÙ � Ù �O' � P(,/.3'4B•9C6!73%('‹B(DF21'RE47t.3'R,/23Eo%

G_'421;l9C21)5'4B“,H7•Ó�ÔYÕ¯mn”1”OÖ …CØkÛ e



�
� &'��
-8
�.�����+&�8 ����
��
&�
	� 6B�+$%
�&����+�
&��
"�!����/P��IP��4"+� � *;6B
�&����4� * 2F)�&�#D���+�
&>�+&�� ��
-��6;�
2 �.�	@ �+&�8 2�
�

������� � ����
�)�!�! 
��("4�+$%� �

�	������� #��
&�� 6B
�&�#�
 "+
��

-" ������������
��%J�� & #��
��
�� !����+�
��!����/P��IP��+"+� � * 6B
�&����4� *$�C�	�(�+&>9! ���H�
����)�$%
-6�������
1)�!�! 
���"4�+$%� �

�	������� #D��&��C6B
-&�#D
 "+
��

-" ��#-�	"�#D)�"�����
-6 P * �+&���
�8����	���+�
& � �+&�#D��
-��� 
�� ���#"�"��$��
�� J

8

�E��
�6B�+��
-# � ��
-�
��#.�1"4�+$%� ��#��	&5P 
A���
@

�& �+&������
#�#��
)�&'� ��� 2F�
"+"4�����-/ ���4&�#�
E����
A
-"4
�# ��������
-�
@�!���
�#D��� �+�
& �XPC� 
-�����IP�"4
�� �
��


��
�&C� �4���+�

(���1"4��8

�&%

@

9! (')��
�� D ���	&C6%����
�6B�+��
-# �E� 
��	�.#.� 
"!�#�"4)����+�
& ���48�&��*�C#��
&�#D
(����� 
��5� ��
-
�!�"+* �A�4���;6�
-#D��
-��� �+&�8 $ �����-�'����


6��4��
-#D�A��
-�
��#.� "+�+$ �4�A
-��� 
-&'�����	"+"4* #��
&�� ���4��)B��
-�E� #D)B�E�IE �+& "+�
8

�+%

@

9
 

'���
�� DDJ��A
�&�����$ �
"4��� �+&�8�����
�!����XP��XP��4"+�4� *%#��
&'��
-&'���
2

����
 ��
-8
�+�
& 9
 -,/.�.

�!��
�� ���
.

����� �C�A�4���10�
-���;!����/P��IP��4"+� � *;2F�
��9
 32/.�.

�!��
�� � ����
4����� #��
&�� 6B
�&�#�
�"+
���
�" )�!�! 
��

"+�+$ �4�E�
&%����
($ �
��� �
2 ����
65��+8
8'��P �����
& P 
-#D��$%
-�-/ "+�
8

�+%

@

9
 

'���
�� D
2

��� �����

@

9
 72

"��X����
�� D 2F�
��� !����+�
� !����XPC�IP��+"4�4� *

6�
�&���� � *,� ���5�+& "+�
8

�+%

@

9
 

')��
�� DD� �
��9
 82

"���"9��
�� 2F������!����4���5!����XPC�IP��+"4�4� *%6B
�&����4� *,�C�����4&;9
 

J ���
�5����
�#-�	"�#D)�"������4��&

�
2�P �	���>#��
��
-�-� ����
��
&�
	� 6B�+$%
�&����+�
&��
" !����/P��IP��+"+� � * 6B
-&���� � *;�+�E�+&'��
�8����	��
�6�J

UJŠ‡…



80.3

80.4

80.5

150 175 200

mH [GeV]
114 300 1000

mt  [GeV]

m
W

  [
G

eV
]

68% CL

Da

LEP1, SLD data

LEP2 (prel.), pp
-
 data

ª¯DF\C0M23'

�

e§Š‡á �¯ST9C687>9C0M2XE40(21d/'R.X9/;LÚ

�

�	GM239CPA,HP(DF?[D[7nicDF6Í7>%M'u‚




œ

�




�

†¯G(?F,/6('/e£$&%('=.3%A,HB('RB5PA,/6(B+.3%(9‡I=.

7>%('5f(’ G(23'4B(DFEs7>D[9C6•PA,/.3'4B�9/6•73%('rdH,/?F0('Í;l9/2 �

}

;l9C2wdH,/23D[9C0(.*dH,/?[0('R.V9/;Y7>%M'5Ü•DF\C\/.ZmnPQ9C.19C6•)K,/.1.V,/6(B

 MžJ'RB � 
��


��

yoz|{

‚




–

�

† <8dH,/2ZiJD[6(\O7>%('=%A,HB(239C6MDFE&dH,/ER0(0M) G_9/?h,/21DF.>,k7>DF9/6uP8i � 
 �


��

yoz|{

‚




–

�

†

�

á�� áCU �C¢

�

�“á�� áCáCá/…8¢

iJD['R?[B(.u,H6�,/B(BMD[7>D[9C6A,/?£0(6(E4'R217>,/DF687ni•9C6•7>%('Kf(’ GM23'RBMDFE473DF9C6•.3%M9ŒI=6#Pai•73%('K,H23239‡I ?F,/PQ'R?F'4B � 
Xe€$&%('

B(DF21'RE47•)+'-,/.10(23'4)5'4687t9H;




�

0(.1'RB!%('R21'‹D[.=G(23'4?FDF)+DF6(,/21i/e

UJŠ-Ù



160

180

200

10 10
2

10
3

mH  [GeV]

m
t  

[G
eV

]

Excluded

High Q2 except mt

68% CL

mt (Tevatron)

80.3

80.4

80.5

10 10
2

10
3

mH  [GeV]

m
W

  [
G

eV
]

Excluded

High Q2 except mW/GW

68% CL

mW (LEP2 prel., pp
-
)

ª¯DF\C0M23'

�

e§ŠCŠ �TST9C687>9C0(2•ER0M21dC'4.*9/;�Ú

�

��G(219CPA,/PMDF?FD§7niKD[6�‚•7>9CGA†&73%('€‚




œ

�


a`

†&G(?F,/6('‹,/6(B�‚ƒPQ9/73739C)€†g73%('

‚




�

�


a`

†=G(?h,/6M'/jLP(,/.3'4B
9C6
,/?[?XŠ

�

)+'-,/.10(23'4)5'46a73.w'sžJE4'RGM7O73%('ÍB(D[23'REs7*)+'-,H.30(21'R)+'R687O9/;




œ

,/6(B“73%('

B(DF21'RE47t)+'-,/.10(23'4)5'46a73.t9H;




�

,/6(B �

�

j@23'4.3GQ'REs7>D[d/'R?§iCeT$&%M'uB(D[23'REs7•)5'R,/.30(21'R)+'R687>.•9/;v7>%('4.3'c'sžJER?[0(B('RB

9CP(.3'421dH,/P(?['R.c,/23'+.3%M9ŒI=6#,/.O7>%('+%(9C21D��49C687o,/?�PA,H6(B(.‹9/;gI=D[BM7>% �rŠK.17>,/6(BA,H23B•B('4dqDh,k7>DF9/6<e5$&%M'+d/'R2173DFER,/?

PA,/6(Br.1%(9‡I=.Y73%('&Ø8¢ � E49C6M ABM'R6(E4'&?F'4d/'R?(' žJER?F0M.3DF9/6Í?FD[)5D§7�9C6


a`

9/;�Š/Š-Ù � Ù��O' �¦B('R21D[d/'RBÍ;l239/)¿73%(':B(D[23'4E47

.3'-,H23Eo%•,k7*Ó�ÔYÕ¯mn”1”wÖ …CØHÛ eY$&%('VB(DF21'RE47=)+'-,H.30(21'R)+'R687>.•9/;




�

,/6(B �

�

0M.3'RB!%('R21'‹,/23'VG(21'R?FD[)5D[6A,/2ZiCe

UJŠŒ¢



Õ¯,H2>,/)+'473'R2 �X,H?F0(' ST9C2321'R?F,H7>D[9C6(.

� 
 �


��

yoz|{

‚




–

�

† 
��C‚




–

�

†




�




œ

?[9C\

��


‚


a`

„ �O' �c†

� 
 �


��

yoz|{

‚




–

�

† á�� á8U �HÚ ���Oá�� áCáCáC…/Ù Š � áCá


U�8‚




–

�

† á��[Š/Š

� �

�Vá�� áCá8U � ‰*á�� á8U Š�� á/á




�ŽÖ �V'��OÛ ØMŠ �[Š

�

�HÙ �Oá�� áCá8UJŠ ‰*á�� áMŠ ‰tá�� á8U Š�� á/á




œ

Ö �O' �wÛ Š��

�

� ¢��V…�� Ø ‰*á�� á8¢ á��[Š/Š ‰tá�� á/… Š�� áCá

?F9/\

��


‚


a`

„ �O' �‹† U��§ŠCŠ �Vá�� U/á ‰*á�� Ù8Ú á��[Š

�

á�� á/Ú á�� Ú � Š�� á/á


a`

Ö �V'��OÛ ŠŒU/Ø����

�

�

	

‰*á�� Ù8Ú á��[Š

�

á�� á/Ú á�� Ú � Š�� á/á

$¯,/PM?F'

�

e … � �='R.10(?[73.c;l9C2‹7>%('+ (dC'‘f(’ DF6(G(0J7ÍGA,/23,/)+'47>'423.cB('R21D[dC'4B�;l239C)¶,! M7u7>9!7>%('€NQmnGQ9C?F'+23'4.30(?§7>.

,/6(B � 
 �


��

yoz|{

‚




–

�

†sj(G(?[0(.




œ

j




�

jA,/6(B �

�

;l219C)¬$£'sd/,k7>239/6 �=0(6Jm|”X,/6(BŽÓ�ÔYÕ�m|”3”oe�$&%('O (7:%A,/.&, �

–

„HB(9H;

9/;+Š

�

e … �JŠ‡…Mj&E49C2321'R.1G_9C6MB(DF6(\�739¨,�G(239/PA,/P(D[?FD[7ni¨9H;5Š‡¢��€e fq'R'•fJ'4E47>D[9C6

�

e Ù#;l9C2p,�BMDF.3E40(.3.1DF9C6 9H;‹73%('

7>%('49C23's7>DFER,/?@0(6(E4'R217>,/DF6873DF'R.X6(9/7gDF6MER?F0MB('RB+%('R21'/e�$&%('t23'4.30(?§7>.T9/6


a`

jq9/PM7o,/D[6('RB5P8i5' žJG_9C6M'R687>DF,H7>D[6(\‹73%('

 (7‹23'R.10(?[73.O9C6•?F9C\

��


‚


a`

„ �V'��c†sj�,/21'],/?F.19p.3%(9‡I=6<e]$&%(']B(D[23'4E47V)+'-,/.10(23'4)5'46a73.V9/;




�

,H6(B �

�

0M.3'RB

%('R21'u,/21'OG(23'4?FD[)5D[6A,/21i/e

0.026

0.028

0.03

0.032

10 10
2

10
3

mH  [GeV]

D
a(5

)

ha
d

Excluded

High Q2 except DahadHigh Q2 except Da(5) 68% CL

Da(5)
had

ª¯DF\C0M23'

�

e[Š‡U �&ST9C68739C0(2*E40(21d/'Í9/;YÚ

�

��G(239/PA,/P(D[?FD[7ni€DF6Ž7>%('€‚ � 

�


��

y>z|{

‚




–

�

†

�


a`

†=GM?h,/6('Hj_P(,/.3'4B•9C6•,H?F?YŠ

�

)5'R,/.30(21'R)+'R687>.t'sžJER'4GM7*73%('uE49C6(.Z7>2>,HDF687•9C6 � 
 �


��

yoz|{

‚




–

�

†se:$&%M'cB(D[23'4E47t)5'R,/.30(21'R)+'R687>.•9/;�73%('‹'sžJER?[0(B('RB

9CP(.3'421dH,/P(?['tD[.Y.3%(9‡I=6€,H.X73%('t%M9C23D �R9C687o,H?APA,/6(B(.X9/;QI=DFBM73%��rŠt.Z7o,/6MBA,/23B5B('4dqDF,H7>D[9C6<e¯$&%M'•d/'R2173DFER,/?@PA,/6(B

.3%(9‡I=.r7>%('ŽØC¢��ãE49C6M ABM'R6(E4'!?['4dC'4?:'sžJE4?F0(.1DF9C6•?[DF)+D[7‹9C6


a`

9/;‹ŠCŠRÙ � Ù �V'�� BM'R23D§dC'4B¨;l219C) 73%('€B(D[23'4E47

.3'-,H23Eo%•,k7*Ó�ÔYÕ¯mn”1”wÖ …CØHÛ eY$&%('VB(DF21'RE47=)+'-,H.30(21'R)+'R687>.•9/;




�

,/6(B �

�

0M.3'RB!%('R21'‹,/23'VG(21'R?FD[)5D[6A,/2ZiCe

UJŠ‡Ú



0

1

2

3

4

5

6

10030 500

mH [GeV]

D
c2

Excluded

Dahad =Da(5)

0.02758±0.00035

0.02749±0.00012

incl. low Q2 data

Theory uncertainty

ª¯DF\C0M23'

�

e[Š‡… � � �

–

‚


a`

†

�

�

–

�
� �

‚


a`

†t‰ �

–

�

[]\

,/.p,#;l0(6ME47>D[9C6Á9/;


a`

e $&%('
?FD[6('‘DF.K73%('•23'4.30(?§7p9/;

7>%('“ M7€0(.1DF6(\•,H?F?VŠ

�

21'R.10(?[73.Re�$&%M'
,/.3.19JE4Dh,H73'RBÁP(,/6(BÁ21'RG(21'R.3'4687>.p7>%('!'R.Z7>DF)5,H73'!9/;O73%('!73%('R9/23'473DFER,/?

0(6(ER'4217>,/DF687ni•B(0('+7>9“)+DF.1.3D[6(\Ž%(DF\C%M'R2Zm|9C23BM'R2‹ER9C2123'REs7>D[9C6(.c,/.cBMDF.3E40(.3.1'RB•D[6�fJ'4E473DF9C6

�

e ÙMep$&%('5d/'R2173DFER,/?

PA,/6(BÒ.3%(9‡I=.573%('!Ø8¢��ËER9/6M AB('46(ER'!?F'4d/'R?='sžJE4?F0(.1DF9C6Ò?FDF)+D[7u9C6


a`

9H;ÍŠCŠ-Ù�� Ù �V'�� B('423D§dC'RB¤;l239C) 73%('

B(DF21'RE47w.3'-,H23Eo%•,H7OÓ�ÔYÕ¯mn”1”uÖ …CØHÛ eO$&%('rBA,H.3%('4B
ER0(2ZdC']DF.•7>%('Í21'R.10(?[7O9/PM7o,/D[6('RB“0(.3D[6(\K7>%M'u7>%('49C21i8m|B(23D§dC'R6

� 

�


��

yoz|{

‚




–

�

†gBM'47>'423)+DF6A,k7>DF9/6K9/;vÔ�`a0A,H73DF9C6

�

e Ù(e�$&%M'OB(DF21'RE47:)5'R,/.30(21'R)+'R687>.&9H;




�

,/6(B �

�

0M.3'RBŽ%('423'

,/23'VG(21'R?FD[)5D[6A,/2ZiCe

UJŠ��



$&%('u?F9‡IT'42*?[DF)+D[7=9C6“73%('Í)5,/.3.t9/;�7>%M'rf(’ Ü•DF\C\C.•PQ9C.39C6•;l219C) Ó�ÔXÕ¯m|”3”&DF.tB('R21D[d/'RB•;l239/)�73%('Í6(9/6Jm

9CP(.3'421dH,H73DF9C659/;ŸB(D[23'REs7:Ü•DF\C\/.XGM239qB(0(E473DF9C6LeYfJDF)+DF?F,/23?§iCjk7>%('•0(G(GQ'R2g)K,/.1.g?[DF)+D[7�\/D[dC'46€,/PQ9‡dC'*,/23D[.3'R.Y;l239/)

7>%('•9/P(.3'421dH,H7>D[9C6¥9H;V2>,/B(DF,H7>D§dC'‘ER9C2123'4E47>D[9C6(.+7>%A,H7KE-,/6¥P_'!?h,/21\C'R?§i¤,H737323DFPM0M7>'4B¥7>9•7>%('•GM23'R.1'R6(E4'
9/;V,

%('-,-dai•7>9CG•`a0A,/21WQe+$&%(']DF6J;l'R2321'RB•2>,/BMDh,H73D[dC'rE49C2321'REs7>DF9/6(.V,/23']6(9H7c.1DF\C6MD[ AER,/687>?[i!B(D§^L'423'R687V;l239/) 7>%M9C.3'

'sžJG_'4E473'RBŽI=%('R6p7>%M'OÜtD[\C\C.X)K,/.1.:DF.T,H7T73%('w'4?F'REs7>219ŒIg'-,HWK.3ER,/?F'HjJI=%('423'w73%('wER9/6a7323D[P(0M7>D[9C6(.X7>9Í23,/B(Dh,k7>D[d/'

ER9C2123'REs7>D[9C6(.&;l239C)Ñ7>%('‹Ü•DF\C\C.&PQ9C.19C6“,H23'O23'4?h,H73D[d/'R?[iK.3)5,/?F? e

�‘²

(

� É-µ¯ÈtÄ
µ�µ¯ÉR¼+Ç

$&%('V\C?F9CP(,/? �

–

„HBM9/;T9H;v73%('‹f(’  (7=D[.wŠ

�

e … �JŠ‡…JjJE49C2321'R.3GQ9C6(BMDF6(\r7>9],ÍGM239CPA,HP(DF?[D[7ni]9/;XŠŒ¢��€eYÕ�23'4B(DFEs7>D[9C6(.

;l9C2*7>%M'ÍDF6(BMD[dqDFB(0(,/?�)5'R,/.30(21'R)+'R687>.O'4687>'R21DF6(\€73%(DF.*,/6A,/?§iq.3DF.w,/6(B•7>%M'Í23'4.30(?§7>DF6M\€G(0(?[?F.*E49C687>21DFP(0M73DF6(\+7>9

7>%('c\C?F9CP(,/? �

–

,/21'c21'RGQ9C2173'RB“D[6!$£,/P(?['

�

e Ù(e:ÕY21'RB(D[E473DF9C6(.•9/;�)5,/68iŽ9/73%('R2•9CP(.1'R21dH,/PM?F'R.=I=D[73%(DF6Ž7>%M'rf(’

;l2>,/)+'4Ig9C23W¤,/21'“21'RGQ9C2173'RB¥D[6¥®tG(G_'46(B(D­ž �reÏ$&%('•G(0M?F?F.]9/;*7>%('!)5'R,/.30(21'R)+'R687>.€,/23'!,/?F.19#.1%(9‡I=6 DF6

ª¯DF\C0M23'

�

e[ŠRÙMe�Ü•'R23'HjJ73%('*G(0M?F?@DF.XB('4 (6('RBp,H.g7>%M'*B(D§^L'423'R6MER'*PQ'47nIg'R'46€7>%('t)5'R,/.30M23'RBK,/6(BK73%('*GM23'RBMDFE473'RB

d/,H?F0('HjLDF6!0(6(D§7>.*9H;�7>%('c)5'R,/.30(21'R)+'R687O0(6MER'R2Z7o,/D[687niCjLER,/?FE40(?h,k7>'RB‘;l9C2t73%('cdH,/?[0('R.t9/;�7>%M'u (dC'rf(’ËDF6(GM0M7

GA,/2>,H)5's7>'R21.=DF6p7>%('V)+DF6(D[)Í0()¬9/;v7>%(' �

–

e

$&%('+?h,H23\C'4.17cER9C687>21DFP(0J7>DF9/6•739!73%('59‡d/'R2>,H?F? �

–

j�UJe

�

.17o,H6(BA,/21B#B('sdJDF,H7>D[9C6(.4j£%A,H.u,/?[23'R,/BMi
PQ'R'46�B(DF. m

ER0(.1.3'RB!DF6Žfq'RE473DF9C6 �qe …Me§ŠCjJ6A,/)+'R?[i+7>%M'wPJmn`a0A,H23W5;l9/21IT,/23BJm|PA,/EoW8IT,/23B!,/.1iq)+)5's7>2ZiK)+'-,/.10(23'4B‘,H7=Ó�ÔYÕ�m|”oe

$:IT9•9/7>%M'R2Í)+'-,/.10(23'4)5'4687>.Rj�73%('p%A,/B(219C6(D[E€G_9/?F'KE4239C.1.Zm|.3'REs7>D[9C6 � 


yoz|{

,/6(B�73%('p?F's;•71mn21DF\C%87u,/.1iq)+)5's7>2Zi

)5'R,/.30(21'RB•P8i•fMÓ�ÞÍjLBM9C)5D[6A,H73DF6(\ ���4‚ˆfJÓvÞV† jLER,/0(.3']G(0M?F?F.t9/;•ŠCe ÚŽ.Z7o,/6MBA,/23B•B('sdqDh,H73DF9C6(.4eV$&%(']G(0(?F?[.w9/;

,/?F?<9H7>%('42•)+'-,H.30(21'R)+'R687>.•,/21'c,HP_9C0J7=9C6('V.17>,/6(BA,/21B!BM'4dqDh,H73DF9C6p9/2&?F'R.1.Re

ST9C)+GA,/21'RB
7>9€73%('r0(6(E4'R2Z7o,/D[6a7ni•9/;g73%('r)+'-,/.10(23'4)5'46a73.Rj��



yoz|{

'sžJ%(D[P(D[73.O9C6(?§i•,€Ig'-,/W•BM'RGQ'R6(B('46(ER'

9C6•,/68i•9/;Y7>%M'Í (dC'+f(’ D[6(G(0M7OG(,/2>,/)+'473'R21.Re‹$&%('rG(23D[6(ERD[GA,/?£B('RGQ'R6(BM'R6(E4'+9H;X73%(DF.*`q0(,/687>D[7ni“DF.w9/6•73%('

6q0M)ÍP_'42r9/;=?FD[\C%87u6M'R0M7323DF6M9
\C'R6('42>,H73DF9C6M.Rj¯I=%(D[Eo%¨DF.uE49C6(.Z7o,/687+,/6(B•'4`a0A,/?g739•7>%(21'R'€D[6#7>%M'Žf(’#e
$&%('

'sžJER?[0(.3D[9C6!9H; � 


yoz|{

,H^_'REs7>.&7>%('O (d/'‹ M737>'4B•fM’ãD[6(G(0M7=GA,H2>,/)+'473'R23.=9C6M?[i€.1?FD[\C%87>?[i/e

$&%('5ER9C6M.17>23,/DF687c9C6�73%('5ÜtDF\/\C.Zm|P_9C.19C6•)K,/.1.u,H23DF.1DF6(\Ž;l239/)«'-,/Eo%�GM.3'R0MB(9Hmn9/P(.3'421dH,/P(?['KDF.V.1%(9‡I=6•DF6

ª¯DF\C0M23'

�

e§ŠŒ¢ae#$&%('pE49C2321'R.3GQ9C6(BMDF6(\•ÜtD[\C\C. mnPQ9C.39C6#)K,/.1.rDF.Í9/PM7o,/D[6('RB�;l219C) ,“ (dC' mnGA,/23,/)+'47>'42+f(’  (7

7>9•7>%('
9/P(.3'421dH,/P(?['/j*E49C6(.Z7>2>,HDF6(D[6(\ � 
 �


��

y>z|{

‚




–

�

†

�

á�� á8U �/¢

�

� á�� áCáCáC…C¢Jj 
��8‚




–

�

†

�

á��§ŠCŠ

�

� á�� áCáC…Jj




�

�

ØMŠ��§Š

�

�/¢ ��á�� áCá8UqŠ �O' ��,/6(B�$£'sdH,H7>219C6 �=0(6Jm|”




œ

�

Š��

�

� á �ÏÙ � … �O' �re+$&%('+23'R\/DF9C6•9/;gdC'R2Zi

?F9‡I	ÜtD[\C\C.Zm|P_9/.39C6‘)K,H.3.3'4.*D[.w,/G(GM239-žJDF)5,H7>'HjQ.1DF6(E4'uD[6!7>%(,H7*21'R\CD[9C6!73%('u's^L'4E47*9/;�7>%M'rN<Ü	;l9/0(2Zmˆ;l'R23)+DF9/6

G(239qER'4.3.•)K,-ipPQ'RE49C)5'O6M9C6Jmn6M'R\C?[DF\CD[P(?F'Hjq.1'R'ufJ'REs7>D[9C6�Š/e ¢Je ÙMe

®t.w;ƒ,/2O,/.*73%('r)5,/.3.w9H;X73%(']ÜtD[\C\C.wPQ9C.19C6
DF.wE49C6(E4'R236M'RB<j

	



�

�

}k~

,/6(B ���s‚ˆfMÓ�ÞV† jLPQ9/7>%
B('s7>'423)+DF6(D[6(\

.3DF6M–_—Œ˜š™l›3œ

™••

j8' žJ%(DFP(D§7Y,w%(D[\C%r.3'46(.3D§7>D[dqD§7niCj8P(0M7YGM23'4;l'42Y,w%(DF\/%],/6(B+,O?F9‡I


a`

dH,/?F0('HjC23'4.3GQ'REs7>D[d/'R?§iCjq,/.�.3%M9ŒI=6

DF6•ª£DF\C0(21'

�

e[Š‡¢Je 
ÏD[7>%MDF6Ž7>%('uf(’Ë,/6(,/?[iq.3D[.RjQ9/7>%M'R2•9CP(.3'421dH,/P(?['R.*,/?F.19KG(21'4;l'R2•?F9‡I©dH,/?[0('R.•;l9C2


a`

jQ.30(Eo%

,/.c73%('59H7>%('42u?F'4GM7>9/6(DFE+,/.ZiJ)+)+'47>2Zi•)5'R,/.30M23'R)+'R6873.Í,/.VIT'4?F?g,/.V7>%('5ER9C)ÍPMDF6('4B�)+'-,/.10(23'4)5'4687Í9/;:73%('

)K,/.1.:9/;Ÿ73%(' 
 PQ9C.39C6Le�$&%('R21'4;l9C21'*7>%('*G(0(?F?Q9/;Ÿ73%('

	



�

�

}k~

)+'-,H.30(21'R)+'R687&DF.g'R6(?F,/23\/'RB€E49C)5G(,/23'4BK7>9u73%('

.3DF6M–_—

˜š™l›3œ

™••

ER9C)uP(DF6A,k7>DF9/6€B(DF.1ER0(.1.3'4B•DF6‘fJ'4E473DF9C6 �Je …Me ÙJj(I=%(DF?['w7>%('VG(0M?F?<9/; ��� ‚ˆfMÓ�ÞV†TDF.&21'RB(0MER'RBLe

#T'4E-,/0M.3'‹9/;£73%('R.1'cE49C6(.1DFB('42>,H73DF9C6(.4j(D[7=D[.&DF687>'423'4.17>D[6(\r7>9]23'4G_'R,H7=7>%('cf(’ã,/6A,H?[iq.3D[.Rj

;

'sžJER?[0(B(D[6(\ ��� ‚ˆfJÓvÞV† �


a`

�

Š��/¢

�

	�	

�

���

�V'�� ,/6(B �
–

„HB(9/;

�

Š-Ù � Ú8„JŠ‡U‘‚ U ���]† < ‚

�

e[Š-á8†

;

'sžJER?[0(B(D[6(\

	



�

�

}k~

‚ Ó�ÔYÕX†
�


a`

�

�HÚ

�




�

�

� �

�V'�� ,/6(B �

–

„HB(9/;

�

Ø�� �C„JŠ‡U‘‚ƒÚ/Ù �]† < ‚

�

e[Š/ŠŒ†

UJŠ

�



’!'-,H.30(21'R)+'R687tI=D§7>% faiJ.Z7>'4)K,H73DFE fq7o,H6(BA,/21B•’!9qB('4? Õ�0(?[?

$£9/7>,/?ŸÔ�23219C2 Ô�21239C2 ÜtD[\C%Jm x

–

ª¯D§7

� 
��


��

yoz|{

‚




–

�

†VÖ ¢/ØkÛ á�� áCU �C¢

�

�¥á�� áCá/áC…8¢ áMe á/áCáC…/Ù á�� á8U �/Ú � �¥á�� áCáCá/…8¢ á�� …




�ŽÖ �O' �wÛ ØMŠ��§Š

�

�C¢ �¥á�� áCáCUJŠ

���

� áMe á/áMŠ�� ØJŠ��[Š

�

�HÙ��¥á�� áCá8UqŠ á��§Š

���pÖ �O' �OÛ U�� Ù8Ø8¢CU �¥á�� áCáCU/…

���

� áMe á/áMŠŒU U�� ÙCØCÚ8¢ �¥á�� áCáMŠ‡¢ á�� Ú

� 


y>z|{

Öš6aPMÛ Ù(Š�� ¢HÙ8á �¥á�� áC… �

���

� áMe áCU

�

Ù(Š�� Ù

�

Š �¥á�� áMŠ-Ù Š�� Ú

�




�

U/á�� �/Ú � �¥á�� á8U/¢

���

� áMe á/á � U/á�� �/…CØ �¥á�� áMŠ

�

Š��§Š

	



�

�

}k~

á�� áMŠ��JŠ �¥á�� áCáJŠ‡á

���

�

áMe á/áCáC… á�� áMŠ-Ú/ÙaU �¥á�� áCáCáCUHÙ á��

�

�

E49C2321'R?F,H7>D[9C6€)5,H7>21D§ž

$£,/P(?['‹UJe§Š‡…

���w‚��U8‡† á��§Š-Ù8Ú8¢ �¥á�� áCá/…C… áMe á/áMŠŒ¢ á��[ŠRÙ

�

á �¥á�� áCáMŠ/Š á�� ¢

���w‚ fMÓ�ÞV† á��§ŠŒ¢JŠ‡… �¥á�� áCáCUJŠ áMe á/áMŠCŠ á��[ŠRÙ

�

á �¥á�� áCáMŠ/Š Š�� Ú

�




�

á�� UqŠ‡Ú8U/Ø �¥á�� áCá/áCÚCÚ áMe á/áCá8¢/á á�� UJŠ‡¢/Ú8U �¥á�� áCáCáJŠ‡… Š�� á

�




�

á��§Š��CUJŠ �¥á�� áCá/…Cá áMe á/áMŠ‡Ø á��[Š �CU/… �¥á�� áCáCáJŠ á��§Š

	



�

�

}k~

á�� áCØCØ8U �¥á�� áCáJŠ‡Ú áMe á/áCá � á��[Š-áC… � �¥á�� áCáCá

�

U��

�

	



�

�

}k~

á�� á �/á � �¥á�� áCá/…8¢ áMe á/áMŠ�� á�� á �HÙaU �¥á�� áCáCá/Ú Š�� á

�

�

á�� Ø8U/…��¥á�� á8UHá áMe áJŠ‡… á�� Ø/…/Ù8Ú �¥á�� áCáCáJŠ á�� Ú

��� á�� Ú �/á��¥á�� á8U � áMe áJŠŒ¢ á�� Ú/Ú

�

… �¥á�� áCáCáC¢ á��§Š

�

E49C2321'R?F,H7>D[9C6€)5,H7>21D§ž

$£,/P(?['‹¢Je§ŠCŠ

.1DF6J–_—Œ˜š™l›3œ

™••

‚ x

yoz|{

}k~

† á�� U/…8UHÙ��¥á�� áCáJŠŒU áMe á/áMŠ‡á á�� U/…JŠ-Ù8á �¥á�� áCáCáJŠ-Ù á��

�




œ

Ö �O' �OÛX‚ �•0M6Jmn”wÖ UJŠ‡UŒÛh† Š��

�

� á��ÒÙ�� … …Me … Š��

�

� ¢ �¥…�� Ø á��§Š




�

Ö �O' �OÛ

�

á�� ÙaUC¢ �¥á�� áC…HÙ

�

á�� …

�

Ø �¥á�� áMŠ‡Ø Š��§Š

�

�

Ö �V'��wÛ U��§Š‡…C…��¥á�� áCÚ/Ø U�� áCØC…��¥á�� áCá8U á�� Ú

�

E49C2321'R?F,H7>D[9C6€\CD§dC'R6‘DF6

fq'RE473DF9C6

�

e …Me U

$¯,/PM?F'

�

e Ù �!fJ0M)5)5,/21iV9H;A)5'R,/.30M23'R)+'R6873.¯DF6MER?F0MB('RBÍD[6c73%(':,/6(,/?[iq.3'4.¯9/;M7>%('T MdC'=f(’ÑDF6(G(0J7¯GA,H2>,/)+'473'R23.4e

$&%('&7>9CGpŠŒ¢*21'R.10(?[73.Y,/23':D[6(ER?[0(B('4B+D[6u7>%M'•NQmnGQ9C?F'T,/6(BÍ7>%M'&%(DF\C%qm x

–

 (7-jCI=%(D[?F'T73%('&PQ9/73739C)	73%(23'4'&23'4.30(?§7>.

,/23'59C6(?[i•0(.1'RB�D[6�73%('€%(D[\C%Jm x

–

 M7-e‘$&%('K7>9H7o,/?Y'R21239C21.uD[6#ER9/?F0()+6•UŽDF6(E4?F0(B('+7>%('5.1iq.173'R)5,H7>D[EK'423239/23.

?FDF.Z7>'4B�D[6�E49C?F0()+6•…MeK®t?[73%(9C0(\C%
73%('5.Ziq.17>'4)K,k7>DFE+'R21239C21.VDF6(E4?F0(B(']PQ9/7>%•ER9/2323'4?h,H73'RB#,/6(B•0(6(ER9/2323'4?h,H73'RB

.39C0(21ER'4.Rju73%('�B('s7>'R21)5D[6A,H73DF9C6¦9/;r7>%M'�.1iq.173'R)5,H7>D[E#GA,H217•9H;]'-,/Eo% '423239/2•DF.!,/G(G(219-žMD[)K,k7>'/e $&%('¤f(’

23'R.10(?[73.VDF6
ER9/?F0()+6•Ù‘,/6(B
7>%M'rG(0(?F?[.]‚ ,HP(.39C?[0M7>'ÍdH,/?[0('Í9/;Y73%('rB(D[^_'R21'R6(E4']P_'s7nIT'4'R6#)+'-,H.30(21'R)+'R687‹,/6(B

 (7pDF6¥0(6(D[73.€9/;O73%('“7>9H7o,/?•)5'R,/.30M23'R)+'R687Ž'423239/2Rj&.3'4'•ª¯DF\/0(23'

�

e[ŠRÙ8†5D[6ÁER9C?[0()+6Ï¢#,/21'•B('R21D[d/'RBÁ;l239/)

7>%('Kf(’ ,/6A,/?§iJ.1DF.O9/;T,/?[?:Š

�

23'4.30(?§7>.RjvDF6MER?F0MB(DF6(\Ž,H?F.39€73%('+ER9C2123'R?F,H7>D[9C6(.wPQ'47nIg'R'46�23'4.30(?§7>.VG(21'R.3'4687>'RB#DF6

ST%A,/GM73'R2 �Je[ŠHeY$&%('VB(DF21'RE47•)+'-,/.10(23'4)5'4687>.=9/;




�

,H6(B �

�

0(.1'RB‘%('R21'u,H23'OG(21'R?FD[)5D[6A,/2ZiCe

���

�������
	���
�����
�����	���������������� �"!�!�
#!$�%��!��&���('����"������'*)

UJŠ‡Ø



Measurement Fit |Omeas- Ofit|/smeas

0 1 2 3

0 1 2 3

Dahad(mZ)Da(5) 0.02758 ± 0.00035 0.02767

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

GZ [GeV]GZ [GeV] 2.4952 ± 0.0023 2.4965

shad [nb]s0 41.540 ± 0.037 41.481

RlRl 20.767 ± 0.025 20.739

AfbA0,l 0.01714 ± 0.00095 0.01642

Al(Pt )Al(Pt ) 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

sin2qeffsin2qlept(Qfb) 0.2324 ± 0.0012 0.2314

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

GW [GeV]GW [GeV] 2.133 ± 0.069 2.093

mt [GeV]mt [GeV] 178.0 ± 4.3 178.5
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