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I I 
Summary y 

Thee proton, one of the three cornerstones of every day matter, is built up from quarks 
andd gluons. The innards of the proton are not static, but rather boiling with activ-
ity,, changing appearance from moment to moment. This ongoing metamorphosis is 
describedd by the quantum theory of the colour symmetry: Quantum Chromo Dy-
namicss or QCD. The theory of QCD describes how the picture of the proton changes 
whenn zooming in on finer details. The number of visible quarks increases when the 
probedd distance decreases. This evolution of the quark structure of the proton as a 
functionn of the probed distance scale can be calculated. The way to do this is not per 
sese unique, and there are actually several approaches, each of which with a different 
anglee on how to solve this problem. The DGLAP evolution scheme is one of these 
approachess and to date it has proven to be the one best able to describe the deep 
inelasticc scattering data. 

QCDD also gives rise to the production of heavy quarks in electron-proton inter-
actions.. These heavy quarks have a mass that exceeds that of the proton itself. 
Neverthelesss they can be pair produced in interactions with the proton. This is a 
directt result of the Heisenberg Uncertainty principle, one of the founding principles 
off  quantum mechanics, combined with the dynamics of QCD. 

Inn the perturbative region, Q2 > lGeV2, it is possible to use QCD to calculate 
thee cross section of heavy quark (c,6,i) production. For the case of ep-scattering this 
hass been done up to the next-to-leading order in the DGLAP evolution scheme. The 
QCDD calculation gives predictions for the production of charm and anticharm quarks. 
Butt in the experimental reality, free quarks can not be seen. Rather, the quarks go 
throughh a series of interactions that involve energies < 1 GeV . These processes are 
usuallyy referred to as hadronisation. There are currently no calculations, based on 
thee quantum theory of chromodynamics, available for these kind of soft processes. To 
modell  these, one has to use QCD-inspired phenomenological models, that have been 
refinedd over many years. The results of the partonic (hard) cross section convoluted 
withh the (soft) phenomenological description can be confronted with experimental 
data. . 
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Withinn the realm of hadronisation, heavy quarks are in a land of their own. Due 
too their large mass, they are sensitive to simplifications made for the modelling of 
thee processes that involve the light quarks (u,d,s). For the semileptonic decay of 
charmedd mesons, this affects both the formation of the charmed mesons and the 
subsequentt weak decay of the bound charm quark. The formation of the charmed 
mesonss is simulated using the Peterson fragmentation model. For the modelling of 
thee semileptonic decay there are predictions available that are the result of exact 
calculationss using the quantum mechanical wavefunctions. The energy spectrum of 
thee decay electrons that follows from these calculations is harder, i.e. more energetic, 
thann that of the naive model that is used for the semileptonic decay of quarks in 
standardd Monte Carlo hadronisation packages. 

Thee measurement of the charm production through the detection of the semilep-
tonicc decay of charmed mesons is performed with data taken with the ZEUS experi-
ment.. The ZEUS experiment measures interactions on the HERA ring, which collides 
positronss on protons of 27.5 and 820 GeV, respectively. During the 1996-1997 run-
ningg period, a data sample with an equivalent luminosity of 33 p b- 1 was collected 
thatt is used in the analysis of semileptonic charm production. 

Thee selection of events for this analysis follows the criteria for the inclusive F2 
measurementt of the ZEUS collaboration, on the same data set. The electron from the 
semileptonicc decay is then tagged by combining calorimeter and tracking information. 
Thiss selects an electron enriched sample, but the larger part of this sample actually 
consistss of hadrons (TT~, K~ and p). It is possible to subtract these hadrons from the 
dE/dxdE/dx -spectrum of this sample, using a specifically selected hadron sample. What 
remainss is an electron sample that contains a small remnant of the ^background that 
cann easily be subtracted from the total number of electrons that is obtained. The 
inclusivee electron signal contains, in addition to the semileptonic charm electron, also 
electronss from other (background) sources. The contribution of these backgrounds, 
fromfrom photon conversions, Dalitz decay of neutral pions and the semileptonic decay of 
beautyy quarks, can be determined by using various techniques. Subsequently, these 
non-charmm electrons can be removed from the electron signal, such that only the 
charm-decayy electrons remain. 

Basedd on this analysis the production cross section could be measured for the 
kinematicc region 2 < Q2 < 1000 GeV2 and 0.03 < y < 0.70. On this same domain 
thee cross section differential in Q2, x and W as well as P^Le and r)SLe could be 
determined.. The contribution of charmed quarks to the proton structure, F^ , could 
bee extracted for 20 bins in the (Q2,a:)-plane, extending previous results by almost an 
orderr of magnitude. The comparison between these results and the aforementioned 
QCDD calculations show that the standard model holds for the production of charm 
quarkk in DIS. 

Thee agreement between the measurements on charm production and the theory 
predictionn can be used to extract one of the fundamental parameters of the standard 
modell  from data: the mass of the charm quark. As the measurements are made in 
limitedd regions of the produced quarks phase space, there is an intrinsic dependency 
onn the modelling of the hadronisation. To acknowledge this, the charm mass is 
extractedd concurrently with the free parameter of the Peterson fragmentation model. 
Thee charm mass is found to be mc = 1.33 5 GeV and eP = 0.082
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0.001.. These results are competitive with other results and in fact once again show 
thee validity of the DGLAP-QCD picture of the proton. 
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