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0,c 0.2322 ± 0.0010

<Q
Ü

fb> 0.2321 ± 0.0010

Average(LEP) 0.23189 ± 0.00024

A
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Û

 0.00029

A
Ú

verage(LEP+SLD) 0.23157 ±
Û

 0.00018

1/αÝ = 128.896 ± 0.090
αÝ s= 0.119 ± 0.002
mt= 173.8 ± 5.0 GeV
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�U*<?�"M :UVXR=�8<�M�C8R�IJ>pG ¦=l�IJ<?SgIJC�["_=Y é Y)� Æ C é C ��bJhàVXRUYFIJ:=< �U0VXRUY �Y�N�VXS@SE<?S5G R=´=l=<?R�M�< C ë Y8<]M?VJt�OUVXIJLIJ<?>ER=S�¼ Ç8ò?¾Kqnb���I�G SFG R�IJ<?>@<?SEIwG R=��IJC�R=C8IJ<�G R3þkG ��q�|xj�IJ:UVXI�£ i j�`�Y=VXIwV�_²<]q ��qnhÛR=<?l=IJ>pG R�C0M�C8l�R�IwG R=��G R } ½YZ<]M?VEt�Ss_J`8Ç8bJbTY=GnYsR=C8IB¦�t5IJ:=<]NPSE<]m §8<?S;O�>ECw§"GnYZ<iVXR0VX¦�SEC�m l=IJ<im C'_B<?>HmnGnN�G IBC8R ` G ��IJ:UG S�¦Q<]M?V8NP<�O»C8S@SpG ¦Um <C8RUm t*¦�t·M�C�N	¦UG RUG R=�5IJ:=<]N2_HG IJ:�:�G �8:=<?>EL <?R=<?>E�8t·£ i j3Y�VXIwV«¼ Ç8ò�¾Kq
rk:�<*m C'_B<?>�mnGnN�G I�C8R ` G M?VXR�¦Q<sSEIJ>@<?R=�8IJ:=<?R=<]Y5¦�t�M�C�N	¦UG RUG R��FIJ:=</Y=G >E<]M�IiM :UVX>@��G R=C®¨XR=<?l=IJ>pV8mnG R�CSE<]VX>pM�:=<?Sb_HG IJ:¢C8IJ:=<?>P<?��O»<?>)GnNP<?R�IwV8mkVXRUY5IJ:=<?C8>E<?IwGnM?V8m�M�C8R=SEIJ>pV8G R�IJS�¼ Ç8ò6h�ÇX�6¾Kh�VXS�Gnmnm l=SEIJ>pVXIJ<]Y0G R¤þkG ��q�|X��qrk:=<�YZC8IJIJ<]Y�mnG R�<?S�mnVX¦»<]mnm <]Y�£ i jðVX>@<�IJ:�<�VXR�V8m C8�8l=<?S�C�u�þ�G ��q|xj8h;¦�l=I¦_HG IJ: ` ½ V8mnm Cp_¸<]Y¤IJC�´=C�VXIuv>E<?<]m t]q5rk:�<�Y8C8IJIJ<]Y0mnG R=<?S5N�VX>ED8<]YPD*a?�ðG RUM�C8>EOQC8>pVXIJ<�IJ:=<�<?��OQ<?>pGnNP<?R�IwV8m�m C'_B<?>FmnGnN�G IWC8R ` Ñ VXRUYFIJ:=<M�C8SpNPC�m C8��GnM?V8m�>E<]mnGnM�L@YZ<?R=SpG Iêt¡M�C8R�SEIJ>pV8G R�I�« G í6� ò µ8q j8hk>E<?SEOQ<]M�IwG §8<]m t]q�rk:�<5SEC�mnGnY&mnG R=<?S�N�VX>ED8<]YkMvD ¿uvl=>EIJ:=<?>HVXS@SElUNP<gl�RUG §8<?>ESpV8m=SpM?V8mnVX>�N5VXSESE<?Siu¶C8>AIJ:=<�;�G �8�8S�N	lUm IwG OUm <?IJS)qWrk:=<FmnG R=<?S�N�VX>ED8<]Y�M�C8SpNPC�h�ý ¿M�C�N	¦UG R=<�IJ:UG S¢VXS@SElUNPO=IwG C8Rm_HG IJ:�IJ:=<�>@<]mnGnM�L@YZ<?R=SpG IêtÃVXSESEl�NPO=IwG C8R=S¯« G í6�/a µ8q j8hvdgµ8qn`8h�>E<?S@O»<]M�IwG §8<]m t]qþkG �8l=>E<�|X�ôY8CQM�lUNW<?R�IJSFV�m Cp_¸<?>/mnGnN�G I ` G d���µ$��<X� ¼ ò8`¯¾Kh _;:UGnM�:�M?VXR·¦Q<�SEIJ>E<?R=�8IJ:�<?R=<]Y/l=SpG R��0NWC8>E<>E<]M�<?R�IP£ i j�|sY=VXIwV	IJC*VX¦QC8l=I¸���v�T<X� ¼ ÇX�6¾Kq�³0<A<?��OQ<]M�I�IJ:UVXIB:UG �8:=<?>@L <?R=<?>E�8ti>El=R�SàC�u"£ i jo_HGnmnm6<?��IJ<?R�YIJ:UG S�SE<?R=SpG IwG §"G IKt�IJC ` G � �8µ��T<X��q�³0</V8m S@CFSE<?<�G R�þ�G ��qs|X�FIJ:UVXIAIJ:UG S�IKt�O»<HC�uàM�C�N	¦UG R=<]Y�VXRUV8m t�S)G SAC�uIJ:=<�5>3�3�5 O�VX>pV8NP<?IJ<?>�S@OUV8M�<�GnNPOQC8SE<?SPVXR�VX¦=S@C�m l=IJ<�m Cp_¸<?>WmnGnN�G I¸C8RFIwVXR:�BqzÅ�VXIwV�uv>EC�N £ i j�IJ:�VXI�:UVE§8<
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Û ÔÝÜ8ë ã ó �� �ÊEÓ»Ì�Ë�ÒvÔ¶Õ�Ô¶Ï Ñ�Ê$Öqo p Ù Ë ÊXÕÛ #"���c Ï ô Ô¶×�â�Ý)ÊXÏ Ñ g Îxõ�ÔÝÜ¼ÜXÑàÑ Ì¯ÐKË × ô Ì�ÑÜc õ g Î)×�Ê$Ñ Õ�ÊXÒ¶Ê�Ü$Ô¶×¯ÐKÒQÒ¶Ô¶Õ�Ô¶Ï ÑàÊXÖÝ¼!� è c × g ÎZÓ ô Ô¶× ôÐKË ÌAÑ Ï Ë Ì�Ö�Ü$Ï ô Ì�ÖpÌ�Ý5Þwä�ÐKÑ Ñ Ú)ÕBÔvÖpÜ�ÚpÖ)Ô¶Í�Ì�Ë Ñ@Ð�Ò"Ñ ×¯ÐKÒ�ÐKËTÕWÐKÑ Ñ Ì�ÑTÙ ÊXËzõ�ÔÝÜ¼ÜXÑTÞ8ÊXÑ Ê$Ö)ÑÑcßÞ�õTÉ g ÎQÐ�ÒvÑ ÊHÔ¶ÖF×�Ê$Õ¸ÞpÔ¶Ö¨ÐKÏ Ô¶Ê$Ö*Ó"Ô¶Ï ô Ï ô Ì×�Ê$Ö)Ñ Ï Ë@ÐKÔ¶Ö¯Ï ÑÀ¼!� è jq%2à Þ�c ×�ÊXÑ Õ�Êiá�Þ�õTÉ g Ð�Ö)Ýd¼!� è mÁ%�à è�cSâkÉÛáÝÞ�õTÉ g æÝå/.�é�ë
¦Q<?<?RFO�l=¦UmnG SE:=<]YgSEC�u�VX>gG RUY=GnM?VXIJ<PIJ:UVXI�IwVXR:� d� `8qnò�¼ ÇX�6¾KhQVXRUY*uvl=IJl=>E<�£ i j�>@l=R=St_�Gnmnm6¦Q<�SE<?R=SpG IwG §8<Pl=O*IJCIwVXR:� � j8h(O=>pG R�M?G OUV8mnm tF§"GnVA;�G �8�8SAS@<]VX>pM :=<?S)q

³0</M?m C8SE<q_HG IJ:&V�uv<X_¥M�C�N�NP<?R�IJS	C8R«IJ:=<gO=>@C8SEOQ<]M�IJSHu¶C8>ASEOUVX>EIwGnM?m <HSE<]VX>pM�:=<?S�VXIAIJ:=<F£Ç;HÄ;qÛr�:=<?SE<SE:=C8l�mnY*¦»<�VX¦Um <5IJC�<?��IJ<?RUY�IJ:=<iSpÆwlUVX>ED�VXRUY*��m lUG R=C�SE<]VX>)M :=<?SHl=O0IJCôN�VXSES@<?SgC8R�|8qn�o��<X�ihàVXSgS@<?<?R�G RþkG ��q�|8�ô¼ ò8|�¾Kq � t¤m C�C8DQG R=��G R·SE<?§8<?>pV8màY�G 9º<?>E<?R�IFM�:UVXR=R=<]m Sp�5N�G SESpG R=��<?R�<?>E�8tkI � ó �W�~ _HG IJ:�µ8h¸`8h�|8hÛ<?IwM?qm <?O=IJC8R=S)hBG IHSE:=C8lUmnY�¦Q<�OQC8SESpG ¦Um <FIJC�<?��OUm C8>E<5S@<?§8<?>pV8mUIwGnNP<?SHCp§8<?>�IJ:=<�YZC�N5V8G RôC�u�OUVX>)V8NP<?IJ<?>HS@OUV8M�<5C�uG R�IJ<?>E<?SEI�IJC�M�C8SpNPC�m C8��G S@IJSf_;:=<?>E<l« G í]� a� µ8© ��hTVXS/V8m S@C�SE<?<?R�G R�þkG ��q·|8� § q455C8>E<?Cp§8<?>phTG IsSE:�C8lUmnY�¦Q<OQC8SESpG ¦Um <AIJCs>E<]M�C8R�SEIJ>ElUM�IBSE<?§8<?>pV8m»Y=G 9»<?>E<?R�IBSEOUVX>@IwGnM?m <?SB§"GnVTIJ:�<�M?VXSpM?V8Y8<�YZ<]M?VEt�S�C�u�SpÆwlUVX>ED�SWVXRUYW��m lUG R�C8SphVXRUY�<?§8<?R&N�VXD8<FYZ<?IwV8Gnm <]Y�N�VXSES�NP<]VXSEl=>E<]NW<?R�IJSAIJ:UVXIsM�C8lUmnYiIJ<?S@I;SEl=OQ<?>E�8>pVE§QG Iêt·N�VXSES;>E<]mnVXIwG C8R�S�¼ òX�6¾Kq
���äã v.��æå�ç¦
�(�������éè/ �.��� dê	��
� ëçíìC�!� ©?©?©
þZC8>ASEC�NP<sIwGnNW<]hÛNP<]VXSEl=>@<]NP<?R�IJSAC�u$� ? ^æîo_ } ½ Æ c ���b � îo_ } Æ V8mnm(:UV8YZ>@C8R=Spb�SE<?<]NP<]Y�IJC5¦Q<5G R�SpG �8R�G �=LM?VXR�IHY=G SpVX�8>E<?<]NW<?R�I:_�G IJ:�IJ:=<n3ZIwVXRUY�VX>pYL5�C"YZ<]mnh��8<?R=<?>)VXIwG R=�«M�C8R=SpGnY8<?>pVX¦Um <FG R�IJ<?>E<?SEIwqk��Iz_WVXS	SEl=�8�8<?S@IJ<]YIJ:UVXIBIJ:=<iY=G SpM�>E<?OUVXR�M�t«N�G �8:�I¸¦Q<	<?��OUmnGnM?VX¦Um <P¦�tiC8R=<?L@m C�C8O�SEl=OQ<?>ESEt"N�NP<?IJ>pGnM�>pV8Y=GnVXIwG §8<�M�C8>E>E<]M�IwG C8R=S)h"YZl=<<]G IJ:=<?>�IJC�;�G �8�8S�<?�"M :�VXR=�8<�Gnu `$ð _¸<?>E<FSpN�V8mnm¸VXRUY/IwVXR-��mnVX>E�8<]hUC8>sIJC&M :UVX>E��G R�C�VXRUY�SEIJC8O�<?�"M :UVXR��8<Gnu�¦»C8IJ: `�G 	 VXR�Y `�²Ó _¸<?>E<�SpN�V8mnmnh�VXSn_B<]mnm;VXS�IwVXR:� ¼ ò8��¾Kq�rk:=<�;�G �8�8S�uvC8>pNP<?>iSpM�<?R�VX>pG C6_WVXS5<]VX>pm t<X9»<]M�IwG §8<]m t�<?�QM?m l�YZ<]Y�¦�tF<]VX>pm t6;�G �8�8SAS@<]VX>pM :=<?S�VXIH£ i jQh�¦=l=ITIJ:=< C ë � �� SpM�<?RUVX>)G C5�=IJIJ<]Y�_B<]mnm�_HG IJ:�IJ:=<?LC8>E<?IwGnM?V8màO=>E<?�²lUY=GnM�<?S�VXRUY�SEl=>@§QG §8<]Y�SEC�NW<X_;:UVXI�m C8R=�8<?>pqô��I�_PVXS�O�VX>EIwGnM�lUmnVX>pm t�G R�IJ<?>@<?SEIwG R=��h�¦»<]M?VXl�SE<�G ISEl=�8�8<?S@IJ<]Y�IJ:UVXI�<]G IJ:=<?>sVHM�:UVX>E��G R=CiC8>gV	SEIJC8O�N�G �8:�I�¦»<�mnG �8:�IT<?R�C8l=�8:/IJC�¦Q<AO=>EC"YZlUM�<]Y*VXIW£ i j�|	C8>sVXIIJ:=<Fþ8<?>pN�GnmnVX¦�r�<?§¨VXIJ>EC8R�M�C�mnmnGnYZ<?>)q

��S�IwGnNP<A:�VXSBO�>EC8�8>E<?SESE<]Y�h6IJ:=<d� ? VXR=C�N5V8m t5:UVXSBSEIJ<]V8Y=Gnm t¢YZ<]M�>E<]VXSE<]Y/G R/SpG �8RUG �UM?VXR�M�<]h»VXR�Y*G SBR=Cp_¦UVX>E<]m t�VBC8R=<?L@[�Y�G SpM�>E<?OUVXRUM�t]hºVXSàSE<?<?R«G R�þkG ��qT|8ÄF¼ �?¾Kqo��RiOUVX>pV8mnm <]mnh6¦QC8IJ:�£ i jô|WVXRUY�IJ:=<Hr�<?§¨VXIJ>EC8R�:UVE§8<<?��OUm C8>E<]Y5M�C8R�SpGnYZ<?>pVX¦Um <�YZC�N�V8G R=S¸C�u[543�3�5dOUVX>)V8NP<?IJ<?>�SEO�V8M�<]h6<?�"M?m lUY=G R=�sSpG �8RUG �UM?VXR�I�YZC�N5V8G R=S�C�u ` G 	VXRUY ` ²Ó q�5�G �8:�I�IJ:=<?>E<*SEIwGnmnmo¦»<¢V�S)G �8RUG �UM?VXR�IHSEl�O»<?>@SEtQN5NP<?IJ>pGnM�M�C8R�IJ>pG ¦=l=IwG C8R&IJCï� ? hTM�C�NWOUVX>pVX¦Um <*IJCIJ:=<H<?��OQ<?>pGnNP<?R�IwV8m�<?>E>EC8> ý � ? � µ8qnµ8µ8`8µ¦7 i §8<?R�¦Q<]u¶C8>E<sIJ:=<*mnVXIJ<?SEIP<?�"M?m l=SpG C8R�YZC�N�V8G R=Siuv>EC�N £ i jñð�òó ~�ô Ô¶ÑBÑ Ï@ÐKÏ Ì�Õ�Ì�Ö¯ÏàÕgÐåä�Ë ÌhR¯Ú)Ô¶Ë ÌTÑ Ê$Õ�ÌAË ÌWà Ì�Ø�Ð�Õ�Ô¶Ö¨Ð�Ï ÔvÊ$ÖiÔ¶ÖiÏ ô ÌTÒ¶ÔÝÜ ô Ï¸Ê$Ù"×�Ê�àêÐ�Ö)Ö)Ô ô ÔvÒ�Ð�Ï ÔvÊ$Ö�Ì ö8Ì�×�Ï Ñ�ÊXÖiÏ ô ÌTË Ì�Ò¶Ôv×õô*ÝpÌ�Ö�àÑ Ô¶Ï²äHæö.�Þ�é�ë
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Û ÔÝÜ8ë ã ç¼�Çß¨Ì Ü$ÔvÊ$Ö)ÑÛÊXÙ¨Ï ô Ì¿c]oÁÏ�f6o æ � è g Ç Ò�ÐKÖpÌ�Ï ô Ð�Ï"×¯ÐKÖPÞ8Ì�Ì�Ø Ç Ò¶ÊXË Ì�Ý�ÐKÏÛÏ ô Ì$ !õzø�æö. ã é�ë
��� qnh�_B<«¼ ò8Ä�¾�u¶C8l�RUYHIJ:UVXIwh�C�uUVX¦QC8l=Ig�8µ8µ8hnµ8µ8µgO»C8S@SpG ¦Um <�M :=C�GnM�<?S	C�u=IJ:=<P¦UVXS)GnMb5>3�3�5ÿNPC"YZ<]m�OUVX>pV8NP<?IJ<?>@SphC8RUm t&|8`8µ�C�u"IJ:=C8S@<iIJ:UVXIW>E<?SEOQ<]M�IJ<]Y*IJ:=<�<?��O»<?>)GnNP<?R�IwV8m�M�C8R�SEIJ>pV8G R�IJSFG R0<]VX>pm t�`8½8½8Ç�_JG RUM?m lUY=G R��¯� Æ B |VXRUY�IJ:=<�M�C8S)NPC�m C8��GnM?V8m�>E<]mnGnM�YZ<?R=SpG IêtQb*M�C8lUmnY�tQG <]mnY ý � ?�� µ8qnµ8µ8`8µ8q¥r�:UG S¢V8m >@<]V8YZt�N�V8YZ<«IJ:=<�M?VXS@<uvC8>�V/SpG �8R�G �UM?VXR�IFSEl=OQ<?>ESEt"N�NP<?IJ>)GnM�M�C8R�IJ>pG ¦�l=IwG C8R3IJC � ? VXO�O»<]VX>5SEC�NP<X_;:UVXI¢GnNPOUmnVXl=S)G ¦Um <]qe_Jrk:�C8l=�8:<?§8<?>Et�¦QCQYZt&_BC8lUmnYT:�VJ§8<B¦»<?<?RH:UVXO=O�t�Gnu)C8R=<�C�upIJ:=<?SE<�õKl=R�l=SElUV8mnöANPCQY8<]m SÇ_WVXS�M?m C8SE<BIJC�>E<]V8mnG IKt�ünbH�AR�C8IJ:=<?>OQC8SESpG ¦Um <5SEIJ>pG D8<0VX��V8G R=SEI�IJ:=<?SE<�NWCQYZ<]m Sv_PVXS�IJ:UVXIHIJ:=<?t0>E<]ÆwlUG >E<]Y�V«YZ<?OUVX>EIJl�>E<«uv>EC�N IJ:=<Fl=RUG §8<?>ES)V8mnG IKtVXSESEl�NPO=IwG C8R=S�u²VJ§8C8l=>E<]Y0G R¢SEl�O»<?>@�8>pVJ§"G IKt&NPCQY8<]m SphkVXSWSE<?<?R¤G R�þkG ��q�|8Ç8h�_;:=<?>E<�IJ:=<�õK��m C8¦=lUmnVX>FM?m l=S@IJ<?>pöC�u;õXG R�IJ<?>@<?SEIwG R=��ö5NWCQYZ<]m S-_HG IJ: ý � ? d µ8qnµ8µ8`8µ*G S;C8l=IJSpGnY8<gIJ:=<Wì?C8R=<gC�uºOUVX>)V8NP<?IJ<?>	SEO�V8M�<FV8M?M�<?SESpG ¦Um </G RSElUM�:�l=RUG §8<?>@SpV8m(SEl=OQ<?>E�8>)VJ§"G IKt0NPCQY8<]m Sph�_;:UGnM�:ôM?VXR�C8RUm t/t"G <]mnY�¼ ò8Ä�¾

ý � ? a�µ8©nµ8µ8µxj _Jò8�8b
55C8>E<?Cw§8<?>)hÛIJ:=<�õXG R�IJ<?>E<?SEIwG R���ö�NPC"YZ<]m S5V8mnm»:UV8Y ` ²Ó æ a `8µ8µo�T<X��h�VXRUY0½8µ�� C�uÛIJ:=<]N¥:�VJ§8<iR=Cp_¦Q<?<?R�<?�QM?m l�YZ<]Y�¦�tFIJ:=<5NWC8>E<gSE<?R=S)G IwG §8<F£ i j¤|PSE<]VX>pM�:=<?S	S@:=C'_;R�G R�þ�G ��qA`8½8q;rk:=<5M�C8R�M?m l=SpG C8RôN	l=SEIT¦Q<IJ:UVXI�OUmnVXl�SpG ¦Um <TOUVX>pV8NW<?IJ<?>�M :�C�GnM�<?S�uvC8>àIJ:=<q543�3�5 Y8CWR=C8I�tQG <]mnY5V�SpG �8RUG �UM?VXR�IAM�C8R�IJ>pG ¦=l=IwG C8R5IJC�� ? h�VXRUY:=<?RUM�<�IJ:UVXIiG I�G Sim <?��G IwGnN5VXIJ<iIJC*l�SE<sIJ:=<�NP<]VXSEl�>E<]NP<?R�IJSiG R¤Vs��m C8¦UV8mº�=I�IJCFIJ:=<�O=>E<]M?G S)G C8R�<]m <]M�IJ>@C'_B<]VXDY=VXIwV�G R�IJ:=<�3ZIwVXRUY�VX>pYL5�C"YZ<]mnhÛVXSJ_PVXS�VXSESElUNP<]Y�G Rô£¨<]M�IJl=>@<F`8q
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