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Summary y 

Deepp inelastic scattering (DIS) of leptons from protons is the main source of information on 
thee structure of the proton. Two types of DIS can be distinguished: neutral current scat-
teringg in which a photon or a Z particle is exchanged, and charged current scattering where 
thee exchanged particle is a W* boson. In contrast to neutral current interactions, where all 
quarkk and antiquark flavours contribute, only specific combinations of quarks and antiquarks 
participatee in charged current DIS. Both processes have been studied extensively at fixed target 
experiments.. Since 1992 the HERA collider in Hamburg has been operational, a unique ma-
chinee as it is the first positron-proton collider in the world. It offers the possibility of extending 
thee kinematic range in which DIS is studied by two orders of magnitude in both Q2 and 1/x 
comparedd to fixed target experiments. 

Inn this thesis an analysis is presented of charged current interactions as measured by the 
ZEUSS detector in the years 1994 to 1997. In this period ZEUS collected an integrated luminosity 
off  47.53 pb_1 at a centre-of-mass energy of 300 GeV. Since the cross section for the charged 
currentt DIS interaction is very small compared to the cross section for other ep processes the 
selectionn of charged current events is one of the biggest challenges in this analysis. Special 
attentionn is paid to improving the event selection at high x. In this region the events are found 
inn the very forward direction where the acceptance of the tracking detectors is almost zero. A 
totall  number of 1047 charged current events is selected from the data whereas about 1.3 million 
eventsevents are selected online as possible charged current candidates. 

AA characteristic property of charged current events that is used in the online event selection 
iss a large missing transverse momentum in the detector due to the evanescent antineutrino. 
Additionall  cuts are necessary to reduce the considerable amount of background that is still 
presentt in the sample. First of all halo muons and cosmic rays form a substantial background. 
Thesee events are removed with a special muon finder package that has been developed for this 
analysis.. It is based on identifying the characteristic pattern of energy deposits and tracks that 
iss caused by the muon when it traverses the detector. Also genuine ep processes such as neutral 
currentt DIS and photoproduction form a background and special cuts have been designed to 
removee these types of events. After all the event selection cuts have been applied the estimated 
amountt of background still present in the signal sample is typically below 1%. Only at low Q2 

thee photoproduction background becomes sizeable, around 20%. 
Thee reconstruction of the kinematics of charged current DIS events is based on the measure-

mentt of the hadronic final state. However, due to energy loss in inactive material and through 
uninstrumentedd regions of the detector large biases from the true values are observed in the 
reconstruction.. A new reconstruction method is presented that corrects the energy of individual 
clusterss of calorimeter cells, so-called islands, and that calculates the kinematic variables using 
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thesee islands. As a result the bias is reduced to negligible values in almost the entire kinematic 
planee and also the resolution improves. 

Measurementss are presented of the single differential cross sections da/dQ2, dajdx and 
da/dyda/dy above a minimum Q2 value of 200 GeV2. Also the double differential cross section 
da/dxdQda/dxdQ22 is measured, for the first time at HERA. The precision of the cross sections is dom-
inatedd by the statistical error although in some of the bins the systematic error is comparable 
inn size. The uncertainties in the calorimeter energy scale and in the modelling of the hadronic 
showerss are the largest sources of systematic errors. 

Inn the whole kinematic range under study the measured cross sections can be described 
adequatelyy by the CTEQ4D set of parton density functions. Also the predictions of a NLO 
QCDD fit agree very well with the data and even seem to follow the tendencies that are observed 
att high x. In that region the measured cross section is somewhat above the CTEQ4D prediction. 
Thiss is also observed for the NLO QCD fit. It turns out that the QCD fit has a larger d quark 
densityy than CTEQ4D. However, it is not necessary to add an extra contribution to the d 
densityy by hand as has been suggested in the most recent literature since the same rise is 
observedd by including in the fit the recent fixed target data on x(d - u) at high x. The error 
onn the predicted d/u ratio is rather large at very high x, however, and no definite statements 
aboutt the d density can be made. 

Fromm the differential cross section da/dQ2 the mass Mw of the W boson can be extracted. 
AA fit to the shape of the cross section yields Mw - ) GeV which 
iss to be compared with the world average of 80.41  0.10 GeV. This measurement shows that 
thee mass of the spacelike W boson is the same as that of the timelike W as measured at e+e~ 
andd pp experiments, which constitutes an important consistency check of the Standard Model. 

AA search is performed for large rapidity gap events that might signal the presence of a 
diffractivee component in the charged current data. Although a handful of promising events 
aree found the present amount of data does not allow a measurement of the diffractive charged 
currentt cross section. 

Finally,, the measured charged and neutral current cross sections da/dQ2 are compared. 
Overr several orders of magnitude both cross sections are described by the Standard Model 
predictions.. Future running with increased luminosities and alternating e+ and e~ running 
wil ll  drastically reduce the statistical and possibly the systematic errors on the cross section 
measurementss at high Q2 and high x for both channels. This will allow a measurement of the 
structuree function xF3 for neutral current scattering. Moreover, it might become possible to 
extractt quark densities directly from the measured double differential cross sections. 
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