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`Ta b[ced�fSgQh�i]j�kel]cShnmKo,pFqsr2tWf,h�iNuwvxhzy4g[d�g?qBro

pF{}|�dTy�~^h�{Qh�hzy�u�y��S����i h�j�k����.g cSh���h�gQhz|�gQ�Tixu�g {Qhz���[|���yS{ u�{Qg {n�T��d�y��Sv�~^h�in�T�[hz��hzvxhzy4g {�{ �SiQ�
i ���Sye�Suwy��0g c�h��9c�hzd�i g��&�T�g cSh�h�tWf^h�i�uwvxhzy4g�uwy��Su(�^h�i hzy\gK�wd5�Th�i�{�k�p[gKg c�hx|�hzy\gQi hx�T��g c�h���h�gQhz|�gQ�Tiz�
hz��hz|�gQi ��ye{�dTyS��f,��{�u�gQi ��yS{�|������wuw��hTk	l]c�h��x|���vxhFuwy�dT����y��}g c�h?{Q��|�dT�w��hz�x~^hzdTv�feu�f^hT�\dTy�h���dT|��Sd�gQhz�
vxh�g dT��|��W�wuwye��h�i���u�g c�d �SuwdTvxh�gQh�i}�T�¡d��¢h���|�v£fedT{ {�uwy���g c�i ������c�g cSh�v�uw�S�S�wh��T�¡g c�h���h�gQhz|�gQ�Tizk
l]c�hKi�hz{ �S��g {[�T�	g c�hz{Qh}hz��hz|�gQi ��yW�"f^��{ u�gQi���yW��|����w�wuw{�u���yS{[d�i h}vxhzdT{���i hz�¤uwy�g cSh}��h�gQhz|�gQ�Ti�|���vxf^��y�hzy\g {
{ ��i�i ���SyS�Su�y��xg c�h�~,hzdTv¥feuwf,hTkFl]c�h���h�gQhz|�gQ�Ti}cSdT{�d¦��hzy��Tg c§�T�d�~^����g©¨z`0v¥dTyS��d¦�SuwdTvxh�gQh�i��T�
¨�ª v«uwy§gQ�Tg dT�7k�¬�g d�i�g uwy�����i���v£g c�h�|�hzy\gQh�i5�Bg c�hx��cS����h��Sh�gQhz|�gQ�Ti�|�dTy�i ���S��cS���¤~^hx�Su��Wuw��hz�§uwy4gQ�
g c�i h�h�v�dTuwy�fed�i g {z��g c�h§S®:¯�°�±�²¢³4´¦µS¶$·I¸�¹�º©�Sg c�h�»2¯�¼�½�®I²�º�¹z¸�¹�®N·�dTye� g c�h�¾�¿�½T³ À©¹�¸�¹�°z¸"½�®Ik

Á�ÂBÃ�Á¡Ä�ÅSÆ$ÇCÈ�ÉBÊÌË,ÍCÎzÏ5Ã�Ð

pF�w�Wfed�i g {�T�,g cSh]lBi�dT|�Ñ�u�y���¬��W{QgQhzvÒ�¡�Ti Ñxuwyxdn{�uwv�uw�wd�i	�[dz�Tk¡b�cSd�i �Thz�xfed�i�g uw|���hz{�|�dT�S{ h�u���ySuw{�d�g u���y
��c�hzy©fGdT{ { uwy���g c�h]�w�5������hzye{ u�g��©v�d�gQh�i�u�dT���T�Gg cSh]��h�gQhz|�gQ�Ti�{�k�l]cSh]u���ySuw{ d�g uw��y�hz�whz|�gQi ��yS{|�dTy�hzdT{ uw���
~^h���h�gQhz|�gQhz�xu�y��Su��,h�i hzy4gBi�h���u���yS{*�T�Sg c�h[lBi�dT|�Ñ�u�y��K¬W��{QgQhzvÓdTyS��g c��S{*v�d�i Ñng c�h¡�¡d5�ng c�h¡fed�i g uw|��whz{
d�i h¡�T��uwy���k	l]c�h�gQi�dT| ÑWuwy���{Q�W{QgQhzvÔuwg {Qhz����uw{.����|�d�gQhz����u�g ceuwyndF|����wu�yS��h�iB{Q�Wv�vxh�gQiNuw|��Shz���n�T�SªWkDj\�TÕ0l
�Ti�u�hzy4gQhz�§dT����y���g cSh�Ö���d$t�uw{©×¢g c�h�d$t�uwdT�*{Q��{ gQhzvØuw{?��h�feuw|�gQhz�§uwy��S����i hnj�k���ÙNk�l]c�h}�Shz�w��u�{�|�i hzd�gQhz�
~��¦d�{ ����hzy���uw��hzyS|���v�fedT{ { uwyS�xg c�h}ÚTh�gFb�cSdTv}~^h�izk

l]cSh2��c�����h�l*i�dT| ÑWuwy���¬���{ gQhzvÛ|���yS{ u�{Qg {&�T�SdKµS²¢¼Ü²�°N½�³�¾�²7°�®Q½�Ý�¹�®I¸�¹�Þ?À©¹�¸�¹�°z¸"½�®I��d�ße¹�®I¸�¹�Þ]À�¹z¸�¹ °5¸"½�®N�
d§à�¹z¸n»*á�¯�º�â�¹�®?dTyS�sãCä�»*á�¯�º�âN¹�®N·�×�uwy§�Ti���h�i��T�uwye|�i hzdT{ uwy��0i�dT�Suw�e{NÙNkFl�c�h�u�ySy�h�i�vx��{ g?��h�gQhz|�gQ�Tiz�
g c�hsµS²¢¼å²7°�½�³æ¾�²7°�®Q½�Ý�¹�®I¸�¹�Þ�À©¹�¸�¹�°z¸"½�®I�?uw{0~e�Su���g��Su�i�hz|�g ���Ìd�i ���SyS�çg c�h§~^hzdTvèfGu�f^hT�]|�����{Qh§gQ�sg cSh
uwy4gQh�i�dT|�g u���y¦f^��uwy4g�k.é=g[|���yS{ uw{Qg {��T�*{�uw�wuw|���yx�[d��¢h�i�{[fSi �W|�hz{ {Qhz�0~4�0|���y\�Thzy4g u���ySdT�&uwy4gQh��Ti�d�gQhz� |�u�iN|��Su�g
v�dTy�����dT|�g ��i�uwy���gQhz|�cSySu�ê4��hz{zk¤ëìcShzyígQi�d5�Th�i�{ uwyS��g c�h¦{ uw�wu�|���y&�.|NcSd�i �Thz�sfed�i g u�|���hz{nfSi����S�e|�h�~^�Tg c
hz��hz|�gQi ��ye{�dTyS��c�����hz{Kg ced�g�d�i h0{ �S| ÑThz�suwy4gQ��{QgQiNu�fe{Ki��eySySuwy�� dT����yS�¤hzdT|�cs�[d���h�izk l]cSh�i hz{ �S�wg uwy��
|�ced�i �Thx|����w��hz|�gQhz�§��y§hzdT|�c�{QgQi�uwf�uw{?i hzdT�§����g�dTyS��g cSh�h�t�dT|�gKf^��{ u�g u���y��T��g c�h�fedT{ { uwyS��f^��uwy\g {?�T�
g c�hnfGd�i g uw|���hz{�|�dTy�~,h�i hz|���ye{QgQi��S|�gQhz�&k

l]cSh]y�h�t�g2gQiNdT| ÑWuwy��}|NcSdTv}~^h�iz�\g c�h�ße¹�®�¸�¹ Þ »*áW¯�º�â�¹�®I�Wuw{2dn|��W�wuwyS��iNuw|�dT�4�Si�u��¢g	|NcSdTv�~,h�i�T�.¨]v�uwy
��hzy��Tg cxdTye�xdK�SuwdTvxh�gQh�i��T�,j4îF|�v k	é=g�uw{2{Qh���vxhzy4gQhz�xi�dT�Su�dT�w���}uwy4gQ�KdTy�uwySySh�i	��dz�Th�i��T�&�TaK|�hz�w�w{	�?u�g c
d$t�uwdT�W��u�i hz{	dTyS�xdTy©���SgQh�i��wdz�Th�i��T�&�Ta�{ v�dT����dTyS����h�{QgQh�i h��}|�hz�w��{�k.l�c�h¡d$t�uwdT��|�hz�w��{	hzyS{ ��i h[d�fSi hz|�u�{Qh
vxhzdT{ �Si hzvxhzy4g?�T��g cSh�f^��{ u�g uw��y¤�T��g c�h�gQi�dT|�Ñ�{Kuwy�g c�h�ï$�=ð��"fe�wdTy�hTkFl]c�h�f,��{�u�g u���y¤�?u�g c�i�h���d�i���gQ�
g c�h©Ö���d$t�uw{K|�dTy�~^h��Sh�gQh�i�v�uwy�hz�§~���vxhzdT{���i�uwy��¦g c�h©g uwvxhx�Su��,h�i hzye|�h�~^h�g��¡h�hzy�g c�hx{ uw��ySdT�w{F��i���v
g c�h�g��¡�¦hzye�S{]�T��g cSh�dTy��W��h}�?u�i hTk]pÒ|���v�~euwySd�g uw��y¤�T��~^�Tg c�d$t�uwdT�.dTyS��{ gQh�i h��¦|�hz���*uwyS���Ti�v�d�g u���y
hzyS{ �Si hz{�dxfSi hz|�u�{QhnvxhzdT{ ��i�hzvxhzy\g��T�*g c�h}Ö}|��4�TiN�SuwySd�gQhTk

ñ �5�Ø��h¤i�hzdT|�cÌg cSh¤c�hzd�i g��T�Fg c�h�l*i�dT| ÑWuwy���¬W��{QgQhzv¤��g c�híà�¹z¸�»*á�¯�º�â�¹�®Nkìl]c�h¤|NcSdTv}~^h�i�u�{
jívèuwyò��hzy��Tg cò�?u�g cÌdTyóu�ySy�h�i��SuwdTv�h�gQh�i��T�KªWk�Õ�vôdTye�ÌdTyÌ����gQh�i¦�SuwdTvxh�gQh�i��T�K��kåî�v kçl�c�h
{QhzyS{�u�g u��Th¦�T���w�Svxh�uw{©�Su��Wuw��hz��uwy\gQ��`$j�{Qhz|�gQ�Ti�{���u�g cì¨zÕTõ�d$tWuwdT�[{Qhzye{Qh0�?u�i hz{�hzdT|�cÌdTye�su�{}�e����hz�
��u�g c§d¦��dT{Kv�u(tWg ��i h��T�d�i �T��y&�Cvxh�g cedTy�hxdTyS��u�{Q�T~e��g dTy�h©d�g�j�~ed�izkKl]c�h�u���ySuw{ d�g uw��y�|�dT�S{ hz��~��
|�ced�i �Thz�sfed�i g uw|���hz{}uw{}vxhzdT{���i hz�sd�g��Su(�^h�i hzy4g}f^��uwy4g {ndT{�g c�h���fedT{ {�g c�h0|NcSdTv�~,h�i©dTyS��{Q��g c�hzuwi
fed�g cS{�|�dTy§~^h}i hz|���ye{QgQi��S|�gQhz�&knl�c�h�Ú�h�gnb�cSdTv}~^h�iFuw{�y��Tg?��ye���¤�S{Qhz�����Ti�g c�h�i hz|���yS{ gQi��S|�g u���y§�T�
g c�h]fGd�i g uw|���h�gQi�dT|�Ñ�{�dTyS�xg c��S{2�¢�Tig c�h�fSi hz|�uw{Qh]v�hzdT{ ��i hzvxhzy4g��T�,g c�h�vx��v�hzy\g �Sv��T�Gg cSh]fed�i g uw|��whz{
×�{Qh�h¦hzê4�ed�g u���yö×¢j�k�`�ÙQÙn~G��g�u�g�dT�w{Q�§dT�w���5�?{}fed�i�g uw|���h�uw�Shzy\g u��G|�d�g u���y���ysg c�h0~edT{ uw{}�T�]g c�h0{ f,hz|�uw�e|
����{ {]�T�*hzy�h�i��T��u�y v�d�gQgQh�i�×�{Qh�h�hzê4�ed�g u���yí×¢j�kw¨5ÙQÙNk

l]cShn��i�u��¢g¡|NcSdTv�~,h�iN{�d�i hn|���vxfG��h�gQhz� ~��§ãBä�»*á�¯Tº�âN¹�®N·[{���i i ���Sye�Suwy���g c�h}ÚTh�gFb�cSdTv}~^h�i]uwy�g cSh
�¢�Ti�v÷�T�.d©~Gd�i i hz�&�wd5�Th�i�|��5�Th�i�u�y��xg c�hKf^���wd�i]dTy�����h��¢i ��vøjTj���h��Ti�h�hz{�gQ��¨z�Tax��h��Ti�h�hz{]dTyS� dT�wvx��{ g
dT�w�^�T�.g c�hnd�Özuwv���g cSdT�&dTy����whTkl]c�h��¦d�i hn��hz{ u���yShz� {Qf^hz|�u��e|�dT�w����gQ�xhzySd�~e��hKfSi�hz|�uw{QhKvxhzdT{ ��i�hzvxhzy\g {
�T�	g c�hKÖ}|����Ti��Suwyed�gQhz{��T�*g cShngQi�dT| Ñ �T�	|�ced�i �Thz�¤fed�i�g uw|���hz{]dT{�g cSh����whzdz�Th}g cSh}ÚTh�gFb[cedTv}~^h�izk
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Relativistic Breit-Wigner-
Function with phase
space factor

Signal Function
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³
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µ
GeV]

¶
 (non-4q)

LEP working group
· correl. with 4q = 0.28¸

ALEPH 
¹

[1996-2000] 80.456±
º

0.060

DELPHI 
» [

µ
1996-2000] 80.414 ±0.089

L3 
· [1996-2000]

¶
80.314±

º
0.087

OPAL [
µ
1996-1999] 80.516±0.073

LEP 80.448±0.043

 Summer 2001 - LEP Preliminary
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