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The Large Hadron Collider (LHC) — a proton-proton collidatiwthe highest
center-of-mass energy which surpasses the previous efiergier — was built at
CERN to investigate the TeV energy region where the existeficindiscovered
physics such as the origin of the electroweak symmetry limgand the Super-
symmetry is expected. The LHC started operation on 30 M&@ahQ, then has
been delivering proton-proton collision events.

The ATLAS (A Toroidal LHC ApparatuS) experiment is held ugione of
the two general purpose detectors placed at the LHC. Thetdeis designed to
exploit the full physics potential of the LHC.

In this thesis, a measurement of WeandZ-boson production cross sections
in proton-proton collisions at/s = 7 TeV are presented in th% — pv andZ —
uu processes using the data collected with the ATLAS detedbe integrated
luminosity used in th& — uv analysis is 310 nd and in theZ — uu analysis
is 331 nbt.

This production cross sections measurement is partigusaghificant in two
aspects. One is to provide the first test of QCD predictionhendistribution of
partons in proton-proton collisions afs = 7 TeV. This will constitute a solid
basis for every physics analysis performed in the ATLAS expent. The other
is to establish an event selection criterionZo+ uu process. This process plays
a central role in the precise calibrations of detectors dgaridghms for its ease of
identification and the precise knowledge of #¥®oson mass and width.

The muon detectionfgciency of the ATLAS detector is estimated using ex-
perimental data. The muon triggeffieiency is estimated by counting the num-
ber of muon trigger signatures on the path of a given recoostd muon track.
The data taken by triggers based on the calorimeter infoaomate used to avoid
trigger biases. The muon reconstructidhiagency is estimated with respect to a
track reconstructed in the inner tracking detector. In tsiEneation, about half
the number of the layers in the muon spectrometer are ratjtaree fired on the



extrapolated path of a given inner detector track to rejeatmuon backgrounds.
The results of bothféciency estimations are confirmed by other independent
estimation using muons i — uu process. This estimation provides the first trial
of the detector performance measurement utilizing uu process in the ATLAS
experiment.
The results of the cross sections measurement are as follows

ow X BR(W — uv) = 9.57+ 0.31 (statk 1.15 (syst) nb.
ow+ X BR(W" - u*v) = 5.69+ 0.23 (staty 0.69 (syst) nb.
ow- X BR(W™ - uv) = 3.87+0.20 (staty 0.47 (syst) nb.
oz X BR(Z — uu) = 0.87+0.08 (statk 0.12 (syst) nb.

1181W-bosons and 108-bosons are observed in data. Thg x BR(W — uv)

is measured with a transverse mass cutlgf> 40 GeV andrz x BR(Z — upu)

is measured within an invariant mass window of 66n,, < 116 GeV. All the
results are in agreements with the theoretical predicticluding next-to-next-to
leading order QCD corrections. Comparisons between thesumeent results
and theoretical predictions are shown in Figure (a) and(é))is for thewW — uv

and (b) is for theZ — uu, respectively. The results of the previous experiments
are also shown.

Data 2010 (\s =7TeV) Data 2010 (\s =7TeV)

o

JLdt:zwo b J’Ldt:!ﬂnb'
oW

WSy

® Z/y*>uu (66<m <116 GeV)

o

..

® (DFZ/y*—>ee (66<m <116GeV)

G, XBr(W — 1 v) [nb]

=

W D0Z/y*—ee (70<m  <110GeV)
®/0 CDFW — (I/e) v ce

»
Oy X Br(z/ y*— Il) [nb]

NNLO QCD CDFZ/ y*—>ee/pu (66<m <116 GeV)
/0 DOW — (e/p)v ‘

® UATW v

DOZ/y*—ee (75<m _ <105GeV)
UA1Z/ y*—>ee (m _>70GeV)

NNLO QCD
=== ZY*(PP)

R ¥ UA2W ev
% ©/0 PhenixW “ (e*/e)v 2
| L L L | L Lo

2/7* (pp)

.
4« 0 e m O

VATZ/ Y (m >50GeV)
JA2 Z, m 76 GeV)

10
\s [TeV]

10
\s [TeV]

(a) (b)

This measurement is th& andZ-boson production cross sections measure-
ment performed at the highest center-of-mass energy ever.



