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Summary y 

Thiss thesis describes the measurement of the s quark forward-backward asymmetry in Z° 
decays: : 
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Parity,, i.e. the symmetry w.r.t. space inversion, is violated in the electroweak interaction. 
Thiss results in an asymmetric production of s and s quarks with respect to the direction of in-
cidencee of the initial electrons and positrons. The electroweak Standard Model quantitatively 
predictss this forward-backward asymmetry. 

Inn the first chapter a general introduction to the Standard Model is given. The cross-
sectionn and forward-backward asymmetry of the fermion pairs at the LEP collider are pre-
sented.. In the Standard Model one expects the same asymmetry for all down-type (or up-
type)) quarks. As the forward-backward asymmetries for b and c quarks have already been 
measuredd by experiments at LEP, the measurement of the s quark (a down-type quark) 
forward-backwardd asymmetry provides a test of the prediction that the down-type quark 
asymmetriess are equal. It also shows how the forward-backward asymmetries measured at 
thee Z° peak are sensitive through the electroweak corrections to the mass of the top (t) quark 
andd to the mass of the hypothetical Higgs particle (predicted by the electroweak Standard 
Model). . 

Thee second chapter describes the DELPHI detector. The detector consists of many sub-
detectors,, which allow a precise measurement and identification of particles produced in 
thee e+e~ interactions. A short functional description of all detector components and their 
performancess is given. It begins with describing the tracking system, then describes the 
measurementt of the energy of particles, and concludes showing how these particles are iden-
tified. . 

Too identify charged particles the DELPHI detector is equipped with Cherenkov detec-
tors,, which are described in Chapter 3. The DELPHI Ring-Imaging Cherenkov detector 
systemm comprises the gaseous and liquid radiator RICHs in the central (barrel) and for-
ward/backwardd regions. We give extensive details on the ring-finding algorithm, which has 
beenn applied for the charged kaon identification in this analysis. 

Chapterr 4 describes the selection of hadronic events in general and, in particular, the 
selectionn of the event sample that is enriched with s and s quarks produced from the Zn 

decay.. Most of the heavy quark (6 and c) events were removed from the sample in the 
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barrell  region using information from the vertex detector. This chapter also discusses the 
identificationn of high-energy kaons in the gaseous radiator of the forward and barrel RICHs. 
Thee charged kaons are identified on a track-by-track basis. To be included in the sample it is 
requiredd that the most energetic of the identified kaons in the event has a momentum between 
100 and 24 GeV/c. 

Chapterr 5 presents the experimental measurement of the forward-backward asymmetry 
forr charged kaons A$B. The charge of the kaon is used to separate the s quark from the s 
quark.. The A$B at a centre-of-mass energy of 91.2 GeV was measured to be : 

^ ( b a r r e l)) - 0.0405  0.0049 (stat.)  0.0005 (syst.) 

A£B(forward)) = 0.0390  0.0090 (stat.)  0.0009 (syst.) 

Thee systematic error on this quantity is very small w.r.t. the statistical error. 
Fromm this measurement of AFB the s quark forward-backward asymmetry AS

FB is ex-
tracted.. This is presented in Chapter 6. The dominant systematic error on AS

FB comes from 
thee uncertainty on the knowledge of how the charge and the direction of the kaon are related 
too that of the primary quark. A long discussion of various systematic sources is presented in 
thiss chapter. The result for the s pole asymmetry A%, i.e. the asymmetry at the Z° pole, is : 

A%A% = 0.1008 3 (stat.)  0.0040 (syst.) 

Thee systematic error is about three times smaller than the statistical one. From this measure-
mentt we conclude that the asymmetry for 5 and b quarks (A°bl = 0.0990  0.0021) are equal 
withinn the experimental errors, as it is predicted by the Standard Model. From A% we extract 
thee electroweak mixing angle : 

sin22 el
e
e
f
pj = 0.2321  0.0029 

whichh is a very important parameter of the Standard Model because it is sensitive to the mass 
off  the t quark and the mass of the hypothetical Higgs particle. The parity violating coupling 
off  the s quark to the Z° (which is responsible for the violation of the parity symmetry in the 
electroweakk interactions) was determined to be : 

AAss = 0.909  0.102 (stat.)  0.036(syst.). 

Thiss value agrees well with the Standard Model expectation of 0.935. Finally the s quark 
forward-backwardd asymmetry AS

FB is determined at three centre-of-mass energies. 
Inn the last chapter we summarise and discuss the results obtained in this thesis. All 

resultss are in good agreement with the Standard Model predictions. It is the most precise 
measurementt of the s quark forward-backward asymmetry and the parity violating coupling 
off  the s quark As. 


