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Among hundreds of particle beidg=d - and theories those lie under them,
human gain benefits mostly 5‘.?;‘;_4_;____‘ he scale of electrons and nuclei.
Knowledge on electrons and m theory has proved to be one
of the most importauny€oncepts that af ffect human life- 4 unimaginably profound
way: they are widelypplied to various kit cabions like semiconductor,
medicine, inforrﬂation chnology and man ore. On the other hand, knowledge
on other exotic particle%yva}ﬂch exist for oply a few millionth seconds are rarely
useful in ever ife.0l ‘ ﬁsﬁm ple in narrow field
such as Cosmmﬂggm;ﬁzs or ology. To them, even though
exotic particles might come to existénce for extrémely short perfod of time, they
could pr;sq:@ &aeﬁ}}ﬁ léH %Juﬁ)f;}axm&lof an%!t basic law
of naturé| such as the evolution of the universe, the unification of force, or the
source of massive particles. Their applications are far from being exploited, but
fundamental knowledge is what particle physicists are looking for and this has
long driven most physicists to do research that later unknowingly transform the

way we live forever.

Until now,.explanations for interactions among most particles are explained



in a theory called Standard Model. The model, which I will describe in more detail
in the following chapter, has been successfully tested to a high level of accuracy
in almost all of its aspects. It is known to be one of the fundamental principles
like Newton’s or Maxwell’s laws. Yet, there remains many unanswered questions:
for example, What is the origin of the particle masses? Is there a Higgs boson?

How small are neutrino masses?, etc. Inspired to answer these questions and to go

beyond to test new theory such a mametry or String Theory, hundreds of
particle physicists around the world have 'ted for a very ambitious Large

Hadron Collider (LHC) project. y —
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where £ is the lumin ai-event rate articular event in unit s—!
and o is a cross-section In ) \ der to accurately measure
cross-section using th i o able to measure the luminosity

with high accuracy.

The goal of LHC lumino A‘.e v ST is to attain a precision level of +
5% in order to satisfy the pl L phys ,ﬂt es of the project. Recently, none
of existing technique§ h t ; gl 1 ecision level. Among

Wy inosity, one proposed
by M. Dittmar et a.l.a,-@ to use th n of J= and 20 particles since,
at the LHC, the we boson particles will be produced at high rates and with
clean signatur ﬁd are known to good
accuracy us1nF1 ﬁEI mzm ﬁﬂmnﬁ he Large Electron-
Positron Colhd (LEP).

RRAPIATAUUAIINIA 8o

nosity cérried out by V.A. Khoze et al., the precision level of + 4% (1] can be
achieved. However, the results from this work is merely theoretical prediction;

numbers of new metlip¢

none of the effect from the detector, electronic readout response and background

issues were taken into account.

In this thesis, as part of the collaboration with the Compact Muon Solenoid
(CMS) project &t the European Organization for Nuclear Research (CERN), we



aim to study the possibility of using the W# and Z° production to measure the
luminosity of the LHC. Our work will be focused on two aspects: 1) the the study
of potential background to the W= and Z° production signal and 2) the study of
the effect of the efficiency of the CMS detector and its reconstruction system to
the uncertainty in luminosity measurement. We presents our results in this thesis,

which is divided into six separated chapters. In the following chapter, Chapter

luminosity measurement he W+ and Z° production at
the LHC. In Chapter 3, we diseuss e de iuons of the physical and technical

aspects of the LHC machi
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explanations of our sim
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will be discussed. esults we have obtained

e'su marize the results of our
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The LHC experimént. his field might be considered suitable
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only for rich and developed couiférits in Eus rin North America. But, I believe
that a developing n?,tion shal -' ar Istay completely detached from the
field. The yield of rése \ g :';, ediate prosperity to

; r’y of the research in this
field and prepare us te ready to catch a1y time v&n the field gives birth to
applications that migh (l:‘hange the way we live. An example is not too far to recall:
the World Wi , Spoint, i ] Michael E. Peskin,
a Stanford Limﬂrﬁrﬁm‘immnﬁts; “We, a particle
physicists all sea]ously know that we'cannot ask seciety to suppoztsuch expensive

machi 5 ﬁ“’ﬂ ﬁ!ﬁsmﬂﬂz% qlﬁgewlﬂgﬁ} aclﬂmdamental

knowledqe hat is of the utmost importance and that cannot be obtained in any

people in the societ;

other way.” I hope this work could partly help achieve the goal of the LHC project
and in the long run, could return some benefits to the society where I live and

cherish.
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