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Appendix A 

Jet clustering algorithm 

A W boson may decay into a quark pair. For the measurement it is essential to reconstruct the 
momenta of these quarks. However, the quarks cannot be observed as individual particles due to 
the quark confinement. By fragmentation and hadronisation processes a large number of particles 
are produced, which are observed in the detector. These particles have to be clustered into jets to 
represent the primary quarks of the event of interest. 

For this purpose the Durham [82] jet finding algorithm has been used in the analysis repre
sented in this thesis. 

The Durham algorithm starts with the list of clusters. The energy of the cluster, which can 
represent a single particle, is determined from the energy deposit in the individual detectors asso
ciated with the cluster. These clusters are considered to be massless. Between every cluster pair 
(i,j) the relative distance y^ is determined from the energies E-, and Et of the clusters and their 
mutual angle B,t by 
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where Evis is the visible energy. 
The two clusters with the smallest relative distance value yn are combined together to one 

object with four-momentum 
ti=Pi+Pj- (A.2) 

The joining procedure is iteratively done until the required final number of objects is reached. 
These final clusters are the jets. Figure A.1 picturises this procedure schematically. In this thesis 
four jets for the qqqq and two jets for the qqtv channel are required. 

In the selection of four-jet events the y34 value is an important measure for the separation of 
four-jet events from two and three-jet events. It represents the smallest distance between the two 
closest jets when a event changes from a four jet to a three jet topology. 

Apart from the Durham algorithm several other algorithms exist for the jet clustering. They 
basically differ from Durham in their definition of the distance measure y,j. MC studies do not 
show any significant difference in the overall performance for different algorithms used in the 
analysis [62,83]. 
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Jet clustering algorithm 

Figure A. 1: Durham algorithm clusters the two object i and j with the smallest mutual angle 0, 
and energy min(.Ef, Ej). Objects 3 and 4 are clustered to a new object number 3*. 
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