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Vertex Reconstruction in Vertex Reconstruction in 
CMSCMS
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Vertex reconstruction in CMS
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Introduction (recap)
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Vertex Fitting
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Least square methods                                       
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V.Karimäki, CMS Note 1997/051
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R.Früwirth et al., Computer Physics 
Comm. 96 (1991) 189-208

cc, 100 GeV, η ≤ 1.4  
Least squares fit,  z-resolution and pull
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Trimming Vertex Fitter
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AdaptiveVertexFitter
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LMS Vertex Fitter

� �� ��� � � � � 	
 � � � � � � � �  � � � � 
 � �� �

� �� � � � 

� � 
 � 
 � 
�� �  � � � 
 � �� � � � �  � � � � � �

� 
  � � �� � �� � � � � � 
 � � � � �
  �

�� � �� �� ��  �  � � � � ! �� � �" � 
 � �$# %'
&

( )

�� � �� � �  � 
 �" * � � � � � � � 
� �

� 
 � � � � 
 � 
 � � �,+ " � � � � � �� � �  � 
 � � � �



CHEP, La Jolla, CA, USA, March , 2003 Wolfgang Waltenberger, HEPHY, ÖAW 10

 

� � � � �



CHEP, La Jolla, CA, USA, March , 2003 Wolfgang Waltenberger, HEPHY, ÖAW 11

�� � �� � � �� �� � � � � 	 
� � � � � � �  � �� � ��� � �� � � � � � � � � � 
� � � � � �

� �   � �� � �� ��� � � �  � �� � � � �

� � � 
 � � � � � � � �� �� � ��� �� � � � �� � � � � � � �� ��� � � � � � � � � � 	 �� � � � �� � �

� � � �  � � � � �� �� � � � �� � � � � � � � �

� � � �� � � � � � �� �  � � � � � �� � � � � � � �

� �� � � ��� � � �  � �� � � � �

� � �� �� � � � � � � � 	 �� � � � � � � � � � � � � 
 � � � � � � � � � � � � 
 � �� � � �

� � � � � � � � � � � � � �� �� �� � � � � � � � � � � � � �

� � � �� � � � � � �� �  � � � � � �� � � � � � � �

Algorithms

� � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � ! �#"  " � � � � � � $ � � � �� �� �� � � %&"



CHEP, La Jolla, CA, USA, March , 2003 Wolfgang Waltenberger, HEPHY, ÖAW 12

Divisive Clusterers - Principal Vertex Finder
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Agglomerative Finders
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Agglomerative Finders (2)

Dmin  [Single Linkage]

Dmax [Complete Linkage]

Fitter based
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Agglomerative Finders (3)
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Apex Points
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Vector Quantisation
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Global Association Criterion

� ��� ��� � �	� �
 � �  � � � �  �� �� � ��� � � 
 �� � ��� � 
 �� � �  �
 � �� �� �
 � � � � 
 
 � �� � �  � ��

� � ! �� � 
 � �� � � � �  � � � �  � � � �  ! � � � � � � 
 " � � � � 
 � � � � � � � 
 ��� �� � ! � 
 � �  �� �
 � �

�� �� � �
 � ! �
 � � # 
 �� $ � � �  � � � �� � � 
 � � � % � �
 � � � � � #

&� 
 � '(
�� 
 �� � � �	� �
 � � 
 �  � ) � � � 
 � �� � �� �
 
 � �� �
 � � *,+

� ��� � �� �  � 
 " � � '( � � 
 ��� � �� �-� � �� � �  � #

.0/ � '(

� � � 1 *

� '( 2
� '(

� � � 13 *

� ���  �� � � � � �  � � �� �  � 
 �� � 
 �� � �  )� � ! � 
 ��� $ � � �  � � � �� � � 
 � � � % � �
 � � � � � +



CHEP, La Jolla, CA, USA, March , 2003 Wolfgang Waltenberger, HEPHY, ÖAW 19

Global Association Criterion (2)
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Recap: tuning and score
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Simulation experiments
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Conclusions

��� � �� � � � �
	 � � � �  � � � � � � � � � � � � � �� 	 � � � � � �� � �����

� � ��� � � � �� � � � �� � � � � �� � �

��� � � ��  � � � � �

! � � � �  � � " � � � � � � �	 � � 	 � � � �  � " �

# � � � � �� � � � � � � � � �  � �%$  � � � � �	 �� � � � � � � � �� � � �	 &' # � (

! ) � � � � �* � � � � � � � � � � � � � �� � � � � �

�  � � �� � � � � � � � �  � � � � � � � � � +  � � � � � � � � � ,

) � � � � �* � � � � � � � � � � � � � �� � � � � � � � � � �  � �� � � � � � �   � � � � � � � � ��

! � � �
- � � � � � �  � � � � � � � � �

. / 0 /21 3 . 4 576 4 89 :; . 9 :9 <7= / . /21 ; 9 / . / 0?> @A . /



CHEP, La Jolla, CA, USA, March , 2003 Wolfgang Waltenberger, HEPHY, ÖAW 25

Backup slides
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Least square methods (2)
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Least squares methods(1)
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d0-φ algorithm (CDF)
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d0-φ algorithm (cont.)
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