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Summary y 

Thiss thesis describes the measurement of the differential 6-jet production cross section 
usingg a muon tag, at a center of mass energy of 1.96 TeV. This cross section has been 
previouslyy measured at 1.8 TeV using the D 0 detector in Run I, and shown to be 
aroundd a factor two higher than theoretical predictions. This analysis confirms that 
result. . 

Thee current state of the theoretical calculation includes a next to leading order 
calculationn of the 6-jet cross section. Using b-jets instead of 6-quarks has the benefit 
thatt fragmentation effects are included in the jet algorithm. The dominant error on the 
theoreticall  cross section is coming from the renormalization and factorization scales, 
andd to a lesser extent from the uncertainty on the mass of the 6-quark. 

Measuringg the b-jet cross section in pp collisions requires an intricate system of 
acceleratorss and detectors. The Tevatron at Fermilab accelerates protons and anti-
protonss to an energy of 980 GeV, resulting in a center of mass energy of 1.96 TeV 
availablee for the collisions. The D 0 detector uses a multitude of components to detect 
thesee collisions, of which especially the muon system and the calorimeter system are 
thee most important for this analysis. 

Duee to the high rate of the collisions at the center of the detector, a complex trigger 
systemm is used to filter out the interesting events. Three levels of triggers are designed, 
butt only the first level trigger, one that requires the presence of a muon and a jet, is 
usedd for this analysis. 

Eachh recorded event needs to be reconstructed to get the real physics objects as 
theyy were produced in the collision, such as muons and jets. The jets are reconstructed 
withh a 100% efficiency above 20 GeV, but with an energy resolution that is not well de-
scribedd by the Monte Carlo simulation. The muons are reconstructed using the central 
muonn system only, without using the central tracker. Even though the reconstruction 
efficiencyy of the muons is comparable to that predicted by the Monte Carlo simulation, 
thee simulation does not describe the data well in terms of the direction and momentum 
resolutionn of the muon. This deficiency of the Monte Carlo is addressed in the analysis 
byy adding additional smearing at the appropriate places. 

Too measure the fr-jet cross section in the data, a data sample is used that is taken 
withh the D 0 detector in the period February 28th until May 10t/l, 2002. It corresponds 
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too a total integrated luminosity of 3.4 p t r1 and contains 361,037 events. From this 
dataa sample, the differential /i+jet cross section as a function of the jet ET is extracted 
first.first. Then, the relative momentum of the muon with respect to the combined /i+jet 
axis,, a variable called P^el, is used to determine the relative amount of 6-jets that are 
presentt in the sample. Folding the fx+jet differential cross section with the relative 
&-jett content results in the 6-jet cross section, measured as a function of jet transverse 
energyy as it is measured in the calorimeter. 

Too be able to compare this cross section to the theoretical predictions, it needs to 
undergoo a number of corrections. The major corrections are for the resolution of the 
calorimeterr and the energy carried away by the muon and neutrino in the b —> fi + v 
decay.. Taking these corrections into account results in the 6-jet cross section measured 
ass a function of the true 6-jet ET, which is a quantity which can be compared directly 
too the theory. 

Thee measured data points are a factor 1.7 to 2.2 higher than the central prediction 
off  the calculation. A \ 2 comparison with the theory results in a \ 2 value, per degree 
off  freedom, of 1.31 for the central prediction, corresponding to a probability of 15.0%. 
Thee data points are more compatible with the upper band of the prediction, resulting 
inn a x2 Per degree of freedom of 0.61, corresponding to a probability of 33.5%. 


