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Summary y 

Thee HERA collider stores protons and electrons. The protons can be accelerated up to 
ann energy of 920 GeV and the electrons to 27.5 GeV. The electron-proton (ep) collisions 
takee place in the centre of the ZEUS and HI experiment. 

Onee of the main topics studied at HERA is the structure of the proton. Analysis of 
thee proton structure functions results in the so called parton (quark or gluon) density 
functions. . 

Inn ep collisions heavy quarks, named charm (r) and bottom (b) are produced. The 
productionn process is known as boson gluon fusion: -yg —  cc (for charm quarks). The 
photonn (7) is exchanged between the electron and the proton. The gluon (g) originates 
fromm the proton. 

Calculationss for heavy quark production are done with perturbative quantum chromo 
dynamicss (pQCD). To extend these calculations into cross section predictions one has to 
relyy on the parton density functions. The measurement of heavy quark production, is not 
onlyy a test for QCD, but also explores the parton densities functions, in particular the 
gluonn density. 

Measurementss of c and b quark production have been done with the HERA-I data 
samplee (from the years 1995 to 2000). The measurements agree with the predictions, 
howeverr the measurement uncertainties are still large. The heavy quark measurements 
cann profit from the HERA luminosity (collision rate) upgrade. The HERA collider was 
upgradedd during the summer of 2000. 

Thee luminosity upgrade plan was based on an increase of the particle beam currents 
andd the installation of new focusing magnets inside the ZEUS and HI experiment. The 
expectedd improvement for HERA-II was at least a factor five. 

Duringg the preparations for HERA-II the ZEUS collaboration decided to upgrade the 
detectorr by building and installing a silicon microvertex detector (MVD) . The aim was 
too improve the tracking and vertexing. With this detector it is possible to select charm 
andd bottom decays by identifying decays which are separated by a few hundred /mi from 
thee ep collision point. 

Thee MV D supports 712 single sided silicon strip detectors (sensors). In the barrel 
MV DD (BMVD) 600 silicon sensors (with size 6.4 cm x 6.4 cm x 300 u.m) are mounted in 
threee layers around the beam pipe. The closest position measurement, to the interaction 
pointt has been reduced from 18cm (most inner layer central tracking detector (CTD)) to 
44 cm. In the forward MV D (FMVD) 112 wedge shaped sensors are mounted on 4 disks. 
Eachh sensor can measure the position of a charged particle with a precision of 10 mn in 
thee direction perpendicular to the strips. 
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Informationn from hits is combined to reconstruct tracks. These tracks can later be 
usedd to reconstruct the primary vertex and to find the secondary decays. 

Thee startup of HERA-II was delayed because of many different beam related back-
groundd problems. The first two years were lost in understanding and solving these prob-
lems.. In October 2003 luminosity running started. Up to April 2004 a data sample of 
100 pb" was recorded. This is a small sample in comparison with the 100 pb l recorded 
duringg HERA-I. 

Inn this thesis the MV D and its performance are described in detail. A special fit 
algorithmm has been developed to reconstruct the tracks and is based on the Kalman filter 
method.. If the track has traversed material, multiple scattering corrections are performed. 
Forr low momentum tracks the impact parameter resolution improves significantly when 
these11 corrections are done. 

Afterr assembly and before installation the MVD was tested extensively with cosmic 
rays.. Analysis of this cosmic ray sample showed that from the 600 barrel MVD sensors 
5800 were working properly. The average hit finding efficiency was 97.7%. 

Cosmicc rays tests won1 also done after installation inside ZEUS. From these data the 
impactt parameter resolution was estimated. After the MVD geometry was calibrated, the 
estimatedd impact, parameter resolution is 0.083/p, +0.047mm. 

Fromm Monte Carlo simulation of the MVD , it was shown that the track and hit finding 
iss very efficient. (> 997c in the MV D barrel region). The simulated track impact parameter 
resolutionn is 0.056/p, + 0.018 mm. This can be considered as the best reachable impact, 
parameterr resolution. Hence, improvements can still be made ('specially in the; hit position 
reconstructionn and the geometry calibration of the MVD . 

Thiss thesis ends with a look at the first HERA-II data. The decay of D+  and £>* 
mesonss have been studied. For the first time secondary vertices arising from the decay of 
charmm mesons have been seen in ZEUS. The MVD wil l be a powerful tool in the future 
analysiss of heavy quark production. 


