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 Run : even t  13978 :   6299  Da t e  000627  T ime  111338                                  
 Ebeam 102 . 70  Ev i s  210 . 0  Emi ss   - 4 . 6  V t x  (    - . 05 ,     . 04 ,   - 1 . 07 )               
 Bz=4 . 350  Bunch l e t  1 / 1   Th r us t =  . 8614  Ap l an=  . 0601  Ob l a t =  . 1396  Sphe r =  . 2098     

Ct r k (N=  91  Sump=119 . 6 )  Eca l (N=102  SumE=105 . 7 )  Hca l (N=26  SumE=  43 . 0 )  
Muon (N=   2 )  Sec  V t x (N=11 )  Fde t (N=  0  SumE=    . 0 )  
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Likelihood for mH = 100 GeV
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Z�l 9M�J�I�JZ[
M H N UWQ � I S g N M�Q!� N UWM�J�X H � JZX H M�Q�Q\[�[ H N UWI H ��� U H Q�� ^ Q�IT£h¤¦¥¨§¥ eR��N�H � � UWM�JfI�J ^ J�IoJ��6dCJ
M H N UWQ � I S g NV^ Q�ITUWM�J � U S �6[ S I�[uwQ8[cJZX�[cJZd S 
�g H ��U � IoJZ�© &M�J���Q�I`g S X H N�S U H Q��©Q ^
UWM�Jy� H ����N{N`H � � S X H NxS I �6H UWI S I�
 e UWM�JTQ�UWM�J�Ib[ H N UWI H ��� U H Q�� NbS I�JT��Q�I�g S X H ª JZ[jUWQhUWM�J
[ S U S X � g H ��Q N�H U�
Z�9~«[cJ N dCI H �RU H Q��yQ ^ UWM�J ^ J S U � I�J N d S � � J ^ Q � �6[ H �yUWM�JmUWJ���U!�
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Likelihood for mH
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Likelihood for mH
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Likelihood for mH
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Likelihood for mH
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Likelihood for mH
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Likelihood for mH
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�sH ��� I�Jb��� ��� t H � JZX H M�Q�Q8[h[ H N UWI H ��� U H Q�� N{^ Q�IPUWM�J N`S g�JmUWJ N Ufg S�N�N J NfS�NP� J ^ Q�I�J e���� U
��N�H � � UWM�JjI�J ^ J�I�J��6dCJ�M H N UWQ � I S g NVS�N Q � U S�H ��JZ[ � 
aUWM�J}£?¤±°�° N�S g��6X J N �© &M�J
� I�J�J�� S �6[m
�JZXLX Q!��M H N UWQ � I S g N I�J���I�J N J���U²UWM�J ^ Q � I ^ J�I�g H Q�� S �s[nUWM�J*U���Q ^ J�I�g H Q��
�6S d ��� I�Q � �6[ e I�J N �\JZdCU H ]�JZX 
Z�j &M�Jy[�Q�U NbH �6[ H d S UWJwUWM�Jy[ S U S�e.S �6[ S d�dCQ � ��U ^ Q�InUWM�J
N U S U H N U H d S XZJ�I�I�Q�I��= &M�J=I�JZ[nM H N UWQ � I S g N M�Q!� N UWM�JfX H � JZX H M�Q�Q8[b[ H N UWI H ��� U H Q�� ^ Q�I²UWM�J
� X � Q�� O � S X N U S UWJZ�	 &MRJ*��Q�I`g S X H N�S U H Q�� N{S I�J�UWM�J N�S gnJ S�N�� J ^ Q�I�JZ�s~¢dCQRg�� S I H N Q��
� H UWM OR� �6��� � N MRQ!� N UWM S U�UWM�J S � S X 
 N`H NbH N gnQ�I�J N J�� N�H U H ]�J_UWQ � X � Q�� NwHL^ Q���J ��N J N
� X � Q�� O � S X N U S UWJ N_^ Q�I�UWM�J�I�J ^ J�I�J��6dCJnM H N UWQ � I S g N �	 &M H N g S�H �6X 
�dCQRg�J Nf^ I�QRg�UWM�J
UWI S d � � � g � J�I�] S I HLS�� X JZ�
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OPAL preliminary
SM Higgs
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h →³  cc

m´ H
µ  [GeV
¶

]

ef
fi

ci
en

cy

0.1
·

0.15
·

0.2
·

0.25
·

0.3
·

0.35
·

0.4
·

80
¸

85
¸

90
¹

95
¹

100
º

105
º

110
º

115
º

�&H ��� I�J;��� ¬��¼»¡½ d H J��6dC
vQ ^ UWMRJ¼X H � JZX H MRQ�Q8[ N JZX JZdCU H Q�� S�NVS�^¾� �6dCU H Q��¿Q ^9ÀyÁ [cJ��
UWJ�I�g H ��JZ[ ^ I�QRgÂ[ H � J�I�J���U�bQ���UWJ;Ã S I�X Q N�S g��6X J N �v 9M�J�[�Q�U N IoJ���I�J N J���UfUWMRJxJ ^ �
O d H J��sdC
aQ � U S�H �RJZ[ ^ I�QRgÄUWMRJ N�S g�J N�S g��6X J N � H UWM � U S �6[ S I`[vbQ8[cJZX � I S �6dzM H � �
I S U H Q N �PM H dzM S X N Q?[cJ O �RJYUWMRJjI�J ^ J�IoJ��6dCJhM H N UWQ � I S g NVS UwJ S dzM©UWJ N Uyg S�NoN �� &M�J
N U S I N�e dCI�Q NoN J NyS �6[�UWI HLS � � X J N dCQ�I�I�J N �\Q��6[VUWQ H �6[cJ��\J��6[�J���U N�S g��6X J N �	M�J�I�J�UWM�J
� H ����N{� Q N Q��©[cJZd S 
 N J��\d�X �RN�H ]�JZX 
�UWQ � X � Q��}� S�H I N`e ¥¨§¥	� S�H I N Q�ImUWQjUWM�J � U S �s[ S I�[
bQ\[�JZX²[cJZd S 
¿g H ��U � I�J e I�J N �\JZdCU H ]�JZX 
Z� � Q�I{UWM�JyX H g H UYd S XLd � X S U H Q��>ÅWd�� ^ � � � i�Æ UWM�J
J ½ d H J��sd H J N M S ]�J � J�J�� O UWUWJZ[ N J�� S I S UWJZX 
aÅ N g�Q�Q�UWM¿d � I�]�J N�Æ*S �6[wUWMRJ N g S XLX J N U(Q ^
UWM�J{UWM�I�J�J H N U S�� J�� S UPJ S d�M2g S�N�N �|Q H ��U!�
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�sH ��� I�JY��� i � �  &M�J{� � g � J�IPQ ^ J�]�J���U N IoJZdCQ�I�[cJZ[ H �VUWM�J{
�J S ITÌ������{UWM S U	� S�NoN UWM�J
X H � JZX H M�Q�Q8[ N JZX JZdCU H Q�� ^ Q�I²UWJ N U*g S�NoN J N.� J�U���J�J��V���m��J� S �s[ i�i " �=J� T�� &M�J�� � g��
� J�I4Q ^ [ S U S J�]�J���U N{S I�J H �6[ H d S UWJZ[ S�N [�Q�U N � H UWMYUWM�J N U S U H N U H d S X�J�I�I�Q�I N�e UWM�J � I�J�J��
S �6[PUWMRJ.
�JZXLX Q!�©M H N UWQ � I S g N dCQ�I�IoJ N �\Q��6[�UWQ�UWM�J�� � g � J�I�Q ^ J�]�J���U N J����\JZdCUWJZ[ ^ I�QRg
UWM�JbU��4Q ^ J�I�g H Q�� S �6[hUWMRJ ^ Q � I ^ J�I�g H Q�� �6S d ��� I�Q � �6[ e I�J N �\JZdCU H ]�JZX 
Z�v &M�Jb�\Q N �
N�H � X JhdCQ���UWI H ��� U H Q�� ^ I�QRg S � H ����Nm� Q N Q��¼� H UWM S g S�N�N JZ� �6S X|UWQjUWM�JTUWJ N Ubg S�N�N�e
S�N�N�� g H � � � U S �6[ S I�[_bQ\[cJZXÍdCIoQ N�N²N JZdCU H Q�� N`eRH N9N M�Q��P� H �wUWM�J=M S U!dzM�JZ[�M H N UWQ � I S gw�
~_XLX&[ H N UWI H ��� U H Q�� N M S ]�J � J�J����RQ�I�g S X H ª JZ[�UWQ�UWM�JyX � g H ��Q N�H U�
VQ ^ UWM�Jy[ S U S �b &M�J
N M S �\J�Q ^ UWMRJb[ H N UWI H ��� U H Q�� NfH N [ H N d ��N�N JZ[ H �yUWM�JnUWJ���U!�
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Î Q�U�Q��6X 
 N U S U H N U H d S X�Ï � dCU �6S U H Q�� N dCQ���UWI H �R� UWJnUWQTUWM�J�UWQ�U S XÐJ�I�I�Q�I�Q ^6S � S � S X 
 N�H N�e
��� U S X N Q � �6dCJ�I�U S�H ��U H J N [ � JbUWQ H g��\J�I ^ JZdCU H Q�� N Q ^ UWM�JbJ����\J�I H g�J���U S X N J�U � � S �6[
UWM�J S � S X 
 N`H N UWQ�QRX N � » N �\JZd HLS XLX 
vUWM�J}g�Q8[cJZXLX H � � Q ^ UWM�J�J����\J�I H g�J���U S XsQ � U!dCQRg�J
� 
 ��N�H � � bQ���UWJVÃ S I�X Q N`H g � X S U H Q�� N X J S [ N UWQ N 
 N UWJZg S U H dnJ�IoI�Q�I N UWM S UYg ��N U � J
J�� S g H �RJZ[ H �a[cJ�U S�H XL�

� J�]�J�I S X¡U�
��|J N Q ^ J�I�I�Q�I N ��J�I�J N U � [ H JZ[ ^ Q�I{UWM H NYS � S X 
 N�H N�e�H �6d�X � [ H � � UWM�J H ���
Ï � J��6dCJ(Q ^ UWMRJT[ H � J�I�J���U{dCJ���UWJ�IPQ ^ g S�NoN J���J�I �RH J NfH �jUWM�Jw[ S U S �	 H N gnQ\[cJZXLX H � � Q ^
UWM�JP] S I HLS�� X J N � S�N dCQ�� N�H [cJ�I�JZ[ eRS�N ��JZXLX S�N UWM�Jf[ H � J�I�J��6dCJ N4� J�U���J�J���bQ���UWJ_Ã S I�X Q
� J���J�I S UWQ�I N �	 &M�Jn��I�Q8dCJZ[ � IoJ ^ QRXLX Q!� NhÑ " ÌÓÒ S �s[ Ñ " KÓÒ e J��8dCJ���U ^ Q�IPUWM�J N U � [c
xQ ^ UWM�J
[ H � J�IoJ���U{dCJ���UWJ�I	Q ^ g S�N�N J���J�I �RH J N �	 &MRJT[�J�U S�H X N�^ Q�I�UWM�JbX S UWUWJ�I S I�J �RH ]�J�� � JZX Q!�f�
� ^ bQ���UWJ¼Ã S I�X Qu� H ����N J�]�J���U N ��J�I�JY��J�JZ[cJZ[yUWQud S XLd � X S UWJjUWM�JxJ�IoI�Q�I N�e UWM�J��

UWM�J � U S �6[ S I�[�bQ\[cJZX N�S gn�6X J N �4J�IoJ �RN JZ[��« &M�J�J�I�I�Q�I N;S I�J N�� ���\Q N JZ[;UWQ � J
� �6dCQ�I�I�JZX S UWJZ[R�* &MRJ�I�J ^ Q�IoJnUWM�J N � �6S I�JnIoQ�Q�U*Q ^ UWMRJ N�� gkQ ^ UWM�JfJ�I�I�Q�I N	N � �sS I�JZ[ H N
�RH ]�J�� S�N UWMRJbdCQRg �6H �RJZ[TJ�I�I�Q�I HL^ ��Q�U	J����6X H d H U!X 
 N U S UWJZ[TQ�UWM�J�I�� H N JZ�

Ô	ÕoÖ ×(Ø	ÙTÚ8Û9Ü²Ý�Ø	Þ�×(ßmÝáàáÜ²âäã�àáåoÛçæ0èTÛ9Ü²Ú8àáã�åoèmàáåoÜ²Ý

é4êzë¡êzë ìçí¡î&ïcðuñhò\ó�ôzí�õ}ð�ö�ð�î4÷.ð�î4øÍð
 &M�J9J���U H I�J S � S X 
 N�H N � S�N [cQ���J.� H UWMYbQ���UWJnÃ S I�X Q*J�]�J���U N Q � U S�H �RJZ[ � 
 S [R[ H U H Q�� S X
J�]�J���U � J��RJ�I S UWQ�I N � � Q�I	UWM�J ^ Q � I ^ J�I�g H Q�� �6S d ��� I�Q � �6[wUWM�J_ù	ú\û\ü¡ý�þ ÿ ��� � J���J�I S �
UWQ�Im� S�N{��N JZ[ H � N UWJ S [jQ ^����	��
�*e²^ Q�InUWM�JTU���Q ^ J�I�g H Q�� �6S d ��� IoQ � �6[��������¡þ ü
I�J��6X S dCJZ[����������~ N UWM�JPQ��sX 
 S ] S�H X S�� X J_� H ����N J�]�J���U � J��RJ�I S UWQ�I.� S�N��������be UWM�J
N�H � � S X¡bQ���UWJ�Ã S I�X Qy[ H N UWI H ��� U H Q�� N dCQ � XL[_��Q�U � J N U � [ H JZ[��

����Q�I�[cJ�IsUWQw[cJ�I H ]�J=UWM�J�J�I�I�Q�I�[ � J4UWQ(UWMRJ�dzM�Q N J��TM S [cIoQ�� H N�S U H Q�� N d�MRJZg�J e`N�S g��
�6X J N �4J�IoJ(J�� S g H ��JZ[�UWM S U ��N JZ[fUWM�J ��� �! þ#" � J���J�I S UWQ�I H � N UWJ S [�Q ^ UWM�J%$ � ��& � �
� S d �ÍS�� JZ� � Q�IfJ S dzM�bQ���UWJ�Ã S I�X Q N`H g � X S U H Q��vUWM�Jw] S I HLS U H Q�� H �}UWM�Jw� � g � J�InQ ^
UWM�J N JZX JZdCUWJZ[¼J�]�J���U N � S�N Q � U S�H ��JZ[R�� 9M�J�I�J N�� X U N ��J�I�J N d S X JZ[�UWQ;UWM�J�I�JZX S U H ]�J

��K
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��" �=J� i ���b�=J� i�i " �=J� 
�������¡þ ü " � i Ì.- i Ì�� ��" - � � # -

" � û 
 �0/ ��� �! þ#" Ì�� # - i �L����- Ì�� " -
ù	ú\û\ü¡ý�þ ÿ ��� i ��� # - ¬ �L����- Ì�� " -

  S�� X J � � i �  &M�J�J�I�I�Q�I N UWM S U���J�I�J¼Q � U S�H ��JZ[v�	M�J�� ��N�H � ��S X UWJ�I�� S U H ]�J?bQ���UWJ
Ã S I`X Q � H g � X S U H Q�� N �P~TXLX�J�IoI�Q�I NTS I�J �RH ]�J�� ^ Q�I S�N�N�� g�JZ[�� H ����N(� Q N Q��2g S�N�N J N Q ^
��" e6i ��� S �6[ i�i " �=J� _�

dCQ���UWI H ��� U H Q��VQ ^ J S d�M �sS d ��� I�Q � �6[hd�X S�NoN UWQwUWM�J{UWQ�U S X �6S d ��� I�Q � �6[_J����|JZdCU S U H Q��s�
 &MRJnJ�I�I�Q�I NfS IoJ �RH ]�J�� H �hU S�� X J � � ib^ Q�I S � � g � J�I�Q ^ � H ����N g S�NoN J N �

é4ê�ë¡ê21 õ4365�ð�óZð�î&ïhñhð�î&ïcð�ó�í�7{ìçò�898�:�î4ð�ó<;�3�ð=8
 &MRJ�[ S U S UWM S U(� S�N Q � U S�H ��JZ[x� H UWM�UWM�J?>�@�~_t2[cJ�UWJZdCUWQ�I H �VUWM�J_
�J S IbÌ�������� S�N
��Q�UnU S�� J�� S UnQ���J N�H � � X J�dCJ���UWJ�ImQ ^ g S�N�N J���J�I � 
BA C ��� U H � S I S � � J ^ IoQRg Ì����
�=J� �UWQ S XLg�Q N U_Ì�� ¬ ��J� ÅWd�� ^ � OR� � # � # Æ � H UWM S X � g H ��Q N�H U�
j�4J H � M�UWJZ[�g�J S �VQ ^
Ì������ i �=J� _�� &M H N{H NfH g��\Q�I�U S ��U ^ Q�I�UWM�Jn��I�J N J���U S � S X 
 N�H NP� JZd S���N JnUWMRJn] S I HLS�� X J N
N UWIoQ�� � X 
Y[cJ��\J��6[	Q��_UWM�J S ] S�H X S�� X J �8H ��J�U H dsJ���J�I � 
 ec� J H � � UWM�Jn[ H � J�I�J��6dCJ � J�U���J�J��
UWM�J©dCJ���UWJ�IyQ ^ g S�N�N J��RJ�I � 
 S �6[vUWM�J¼M�
��\Q�UWM�J�U H d S Xm� H ����N g S�N�N � A CED À Á �
 S I�
 H � � UWM�J=UWJ N UPg S�N�N&� 
 S�^ J��>�=J� kd S �hd�M S � � J�UWMRJ4J ½ d H J��sdC
{Q ^ UWMRJ N JZX JZdCU H Q��
� 
 N J�]�J�I S XÍ�\J�I�dCJ���U S�N d S � � J N J�J�� H � O�� �¡��� ¬ �

 9M H N J � JZdCU H N(N Q ^ UWJ���JZ[ e UWM�Q �R� M eÍ� JZd S���N J ��" - Q ^ UWM�J�[ S U S �4J�I�J�U S�� J�� S U
ÅWÌ�����F i�Æ ��J� e UWM�J{dCJ���UWJ�I�Q ^ g S�N�N J���J�I � 
_UWM S U²� S�N(S�N�No� g�JZ[ ^ Q�I²UWM H N�S � S X 
 N`H N �
>=�sX 
 S9N g S XLX S gnQ � ��U�Q ^ [ S U S � S�N Q � U S�H �RJZ[ S U�[ H � J�I�J���U�dCJ���UWJ�IsQ ^ g S�N�N J���J�I �RH J N
Å U S�� X J � �LÌ Æ �m &M ��N�e UWM�J{IoJ N�� X U H � � J�IoI�Q�I NTS I�JYX Q��4J�I�JZ[R�m &M�J�
���J�I�J{J�� S g H ��JZ[ H �
[cJ�U S�H X ^ Q�IbUWJ N U¼g S�N�N J Nx� J�U���J�J�� ¬�" S �6[ i � " �=J� e X J S [ H � � UWQaJ�I�I�Q�I N Q ^ X J N�N
UWM S ��Ì�� " -w� � QRg�JbQ ^ UWMRJw] S X � J N�S I�J �RH ]�J�� H �aU S�� X J � � # ^ Q�IfUWM�J �6S d ��� I�Q � �6[
J N U H g S U H Q�� S �6[ H �hU S�� X J � � " ^ Q�IPUWMRJnJ ½ d H J��6dC
Z�

 9M�Jmg�Q\[�JZXLX H � � Q ^ UWM�J=] S I HLS�� X J N � S�N	S X N Q N U � [ H JZ[ � 
 S dCQRg�� S I H N Q�� � J�U���J�J��
UWM�JTbQ���UWJTÃ S I�X Q�J�]�J���U N{S �s[mUWM�J_[ S U S ÅWd�� ^ � N JZdCU H Q�� � � i � # Æ �9~TXLXá[ S U S � S�N=��N JZ[
� H UWMxUWM�J S dCU �sS XRdCJ���UWJ�I�Q ^ g S�NoN J���J�I � 
Z�� 9M�J�I�J ^ Q�I�JPUWM�J*J�I�I�Q�I N [cJ N dCI H � JZ[ H �xUWM H N
N JZdCU H Q���� H XLX���Q�U � J H �sd�X � [cJZ[ H ��UWQbUWM�J O � S X�J�I�I�Q�I��

Ì���Ìb�=J� Ì�� # �=J� Ì����b��J� Ì�� � �=J� 
i � #R¬ - ¬ � #R" - ��" �L��Ì�- # � i�i -
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