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sin2θ
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eff = (1 − gVl/gAl)/4

m
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χ2/d.o.f.: 10.6 / 5

A
0,l
fb 0.23099 ± 0.00053

Al(Pτ) 0.23159 ± 0.00041

Al(SLD) 0.23098 ± 0.00026

A
0,b
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A
0,c
fb 0.23220 ± 0.00079

<Qfb> 0.2324 ± 0.0012

Average 0.23149 ± 0.00017

∆αhad= 0.02761 ± 0.00036∆α(5)

mZ= 91.1875 ± 0.0021 GeV
mt= 174.3 ± 5.1 GeV
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Measurement Pull (Omeas−Ofit)/σmeas

-3 -2 -1 0 1 2 3

-3 -2 -1 0 1 2 3

∆αhad(mZ)∆α(5) 0.02761 ± 0.00036   -.27
mZ [GeV]mZ [GeV] 91.1875 ± 0.0021    .01
ΓZ [GeV]ΓZ [GeV] 2.4952 ± 0.0023   -.42
σhad [nb]σ0 41.540 ± 0.037   1.63
RlRl 20.767 ± 0.025   1.05
AfbA0,l 0.01714 ± 0.00095    .70
Al(Pτ)Al(Pτ) 0.1465 ± 0.0033   -.53
RbRb 0.21646 ± 0.00065   1.06
RcRc 0.1719 ± 0.0031   -.11
AfbA0,b 0.0994 ± 0.0017  -2.64
AfbA0,c 0.0707 ± 0.0034  -1.05
AbAb 0.922 ± 0.020   -.64
AcAc 0.670 ± 0.026    .06
Al(SLD)Al(SLD) 0.1513 ± 0.0021   1.50
sin2θeffsin2θlept(Qfb) 0.2324 ± 0.0012    .86
mW [GeV]mW [GeV] 80.451 ± 0.033   1.73
ΓW [GeV]ΓW [GeV] 2.134 ± 0.069    .59
mt [GeV]mt [GeV] 174.3 ± 5.1   -.08
sin2θW(νN)sin2θW(νN) 0.2277 ± 0.0016   3.00
QW(Cs)QW(Cs) -72.39 ± 0.59    .84

Winter 2002



ø ø
e

W −

γ , Z

e+

−

W +

e −

e+

W −

+W

ù ù ùù ù ùú ú úú ú úû û ûû û ûü ü üü ü ü
ý ý ýý ý ýþ þ þþ þ þ

νe ÿ ÿ ÿ ÿ ÿ ÿÿ ÿ ÿ ÿ ÿ ÿÿ ÿ ÿ ÿ ÿ ÿ� � � � �� � � � �� � � � �

0

5

10

15

20

160 170 180 190 200 210

Ecm [GeV]

σW
W

 [p
b]

LEP Preliminary

no  ZWW  vertex
only  νe  exchange

Electroweak  Theory

� � ��� � � ��� � � � � Ú Ý � 	 � �8��

������� �¨� �t����� � �



ø ø�� � �

0

0.5

1

1.5

170 180 190 200

Ecm [GeV]

σZZ N
C

02
 [p

b]

LEP Preliminary

±2.0% uncertainty

ZZTO

YFSZZ



1

1

50 100 200 500 1000

50 100 200 500 1000

10—1

10—1

10—2

10—3

10—2

102

  10

10—3

MH [GeV]

MH [GeV]

Γ(
H

) 
[G

eV
]

B
R

(H
)  

WW

ZZ

Zγγγ

τ+τ—

gg tt

cc

SM Higgs
Branching ratios and total decay width

bb

¢������ ³��È³����! °



"$#&% ' � ( � ) * �,+ - ( ��. + 	

/ 0 ç 1325476 × 8 è:9<;=1 >@?A;�6CB51DFEHGJI=D êLKNMPO�Q'ê R êLK9ê-êTS¾ê U ;VB39W1 èX6ZY [:1
B èK×êLKNMPO6é]\ R êLK9ê-êTS
^ _ ` a bdc efhgêLKNMPO:^PQ R êLK9ê-ê6êPiDjE G,k D êLK=é@SlM�m R êLK9ê-ê�énm o gqpêLK=é@S�Onm R êLK9ê-ê�énm rj×�s�136t?T2 [:1
B èK×luDjEHvwIVD êxK=é6éPQ R êLK9êySlm fZz ` {�|DFE v}k D S~K9ê3Q R êLK�S=m � ` eo b�� fhgêLKNMPO R êLK�S�S � � ` {�e�DjE vw� D êLK9ê3Q}é@S R êLK9ê-ê�é-é � ` � �n��ef��êLK9ê3QHê3Q R êLK9ê-êTS�S � ` {���ef �êLK9ê3Q�S�é R êLK9ê-ê�é
êDjE�GJ��D êLK9ê-ê�^�^ R êLK9ê-ê6ê�m � ` ���lef �êLK9ê-ê�Q�S R êLK9ê-ê6ê�m � ` � ��ef �êLK9ê-ê�^nm R êLK9ê-ê6êPODjEV� � Dj� � ��DjE � � D�� êLKNMPO � »������c »���� � � ` ��� �J  �
DjE�GJIVD � ¡ DFE G,k D � ¡ DjE�GJ��D � ¢ êxKNM:M:\PO R êxK9ê6êySlM

£ ¹ DjE G £ D�� ¡ DjE v £ D¤� Ç ¢ é�K9ê�^nM R êLK9êJé�\ ¥ âtã ä§¦



¨ © 8 ª«?T9 è54¬1
[ ­ è�®:ª¯­ è�9°9 × ª¯2 ± 1 è�² ª¯254¬136Àè�B³4dª«?T2
u
¨ © > ×]­ ­ 17476 × ?3´ 2V1 èX6µ9 × è:9°9n?T¶
u�136¸·�1
[ s�¹V132V?A­ 132Õè
>º9»ª½¼�¹54 ¥¿¾ êLK=é�À ¦ ¨ ª¯2 o Á [P1lB¾è ×lu ¥�S=M:m3Q ¦
r ;�¼P1 ç è54Â4¬136 Ã Ä 2�4dª¯­ è�4Â4¬1�6 Ä u¦×]­ ­ 1,476 × ª¯2 ?T;:6Å 2�ª¤·V1�6Æu�1 Ç èH6 ×È?]¼P1�2=15uJªju

¨ É î Ê Ë.î Ì © ¨

Í ¹:;lu�Î ¨ 6t1
ÏA;3ªÐ6Ñ15u
Ò
Ó / ?T­ s�9W1,® Ô ¹~Õlu�15u
Ó Ö 2�4¬1�6×´Ø136t1�2VB�1�u



	 ÙPÚ � � Ú ÛÜ� * Ý � � Þ * �Zß à Ú � �!áTâ Ý ã ¨

ä åçæ èyé»ê�ë èyì�íïî7ê]î ðòñ ó ô@õlíXö í ÷�åçôyèTé<ðòñ�øAî åçñyéúù@û

ü3ý þ ÿ�� ���G��ÿ � �I��ÿ
	 � � v�
����ÿ�� � 
����� 
���� I����� � v�
����ÿ�� � 
�� �"!
c � 
����"! G���#�%$

&'& Ç (*) � 
����,+ þ -/.10 �32
ü3ý þ c 4 � � 5 - 6 -0 � 7 �I �ÿ � v 
����ÿ�� I � �#� � �G �ÿ � v 
��8�ÿ�� G � �#� � 9;:=<>:"?

v 
A@,�ÿ�� BDCFEHGJILKMEJNOCQPRETSUCVIWK
ü3ý þ c 4 � � 5 - 6 X �I ÿ � Y �[Z I��ÿ\� � �G ÿ � Y ��Z G ÿ,� � 9D:=<>:�]

ü_^M^ þ `� 0 � a !b c ÿ �G ced bgf � c dRhUi jHc ÿ kqÿ � 9D:l<*:
m ìïê ä n o æ íqp;r¿ð ë s tQu ð�î p5ìïê åçñTé½ù î³åçôvr ÷�ê åvw x



y z {òÙ�Ú Û|{òÙ~} � � � � � � � � � � � �
� � � � � � Õq�����=�q��� �q���L�%�D�

� � �� �;� ���H� ���[�3�H�  �*�¡�3�/� �;� �¢�H� £¤ ¥ � x
� � � ¦ � §©¨ ª « ¬ ­ �q�����=�;�;� � �q���L�%�
�®� �°¯#±;�²¯�³ ´µ¯#±;�²¯�³ ´¶¯�³ · Â c=¸[¹Vº» ´µ¯#±;��±e³ » �²¯�±L´�±e³¼´µ¯#³ · c=¸[¹Vº �²¯�±~��±e³ » ´µ¯#±W´8± ³L´µ¯#³ · cO¸[¹Vº ´�±e³~�°¯#³´ ¯�± ´ ± ³ » � ¯#± � ±e³ ´ ¯�³ · cO¸ ¹Vº » � ¯�± ´ ± ³ » ´ ¯#± � ±e³ ´ ¯�³ · cO¸ ¹Vº � ± ³ � ¯�³ £O½¤
¾ �®� ¿ » À ± .¶Á À Â À ³ f#Ã » Ä1Å i»¢À ¿ » À ± .¶Á Â À ±Â À ³ f ¿ » Ã » ÄTÅ i »ÆÂ À ± ¿ £ ½¤ Ç È f À%É i

� c ÿ Ê < I�Ë~Ì c ÿ Í ´ c ÿ Ê Ë�CÎKqÌ c ÿ f Ä �ÐÏ þ ¿ Á�Ñ i
À ¾ Ë¶CÒKqÌ8Ó ¾ ÔDÕ Á�Á*Ñ Í Â ¾ Ô;ÕFÖ Ñ Í × Ã ± Ç Å ± ¾ Ô;ÕÙØÚÔ

Û ¿ Ñ Ü� � §°Ý Ü� � ¬ x



Þ ß à á Þ â ã ä â å ä Þ ß à æ å ç æ èè y ã ä â é à ã Þ â ê ë|ã Þ à å â ì Þ ëíæ ã á
îðï ñ ¦óòLô õ îðï ñ �öò|÷ õ ï ñ¼ø òJù

à úüû ý�þ ÿ � � û�� � á þ ÿ � z � è � ÿ�ý û��
� 	 ��
 � � ��
�� � ������
 � 
q� ��� � � �
� ­ 	 ��
�� � � ��� ��� ���H������� � ´ §�� Á� ¬  �  �"!
� # ��� ª � �%$ � &(' �_�)� �*� �_�+�í�q�),�� � �©� &-'g�q��� �[�¼�/.
� � � �10 �=�)� $ �2�>� 3 46575 8:9)4<;>=�5 ? 3 @>AB@DC6E15 �

F G%H # .�.JIK�LINM1OQP�RS�TP��UP�� V��WV��YX
F Z [ 
 \ ,�P�� I*R>INV]X ^
F Z [ 
 _6Va`b� Üc d Ife [ � ^
F Z [ 
 g hji � � ^
F � MkV+X � [ V l Ime�e�X &('�InXo� ^
F ,pRmP]qrM�
�� s IK'�I*Ote
F uwv x INM1RfP+�LIfM�O
F y V)
]���zI{O|M s P/XWX}V+X ~ � X���I*R�RfP+�LIfM�O/X


