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Introduction and motivation




Motivation CERN

e General motivation
o Examination of standard model
o New physics
e Our project
o Simulation and real data analysis
o ATLAS analysis framework
e Encountered problems
o Learning Linux, Vim and C++
o Technical problems




Detector, measured observables CERN
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e P, =momentum

e Vertex = reconstructed area of
hit particles

e Eta, Phi = angles in detector
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e (¢ — uniform histogram
e 71— maxon 90°
e P;:— momentum of Z boson
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pp reaction example




vertices
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sizes around IP1 (Atlas) in colligion

LHC (2008)

Maximum energy 6.5 TeV per beam\ J/
Proton-proton collision (1011 protons)
Synchrotron with 27 kilometers perimeter

verZ

240
220
200
180
160
140
120
100

80

60

40

n
o

Entries 2.512905e+07
Mean -1.904
Std Dev 40.33

|
SIITT

450

400

350

300

250

200

150

100

50

CERN

\

VerticesCount
x10° VerticesCount
& i~ Eniries 3035497
& — Mean 9278
E _ RMS 2685
b L | — | T B
0 10 15 20 25

count



Cw
\

Di-muon spectra




Obtained spectrum (iERN

e Particle and event selections (2 muons) NS
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Parameter extraction

e Fitting Gauss function
o parameters evaluation (mean, sigma)

CERN
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o, w, ¢ and J/iY quarkonia

Mass (measured)

Mass (tables)

Content [GeV] [GeV]
0 ud, du 0.77526 (25)
0.7712 (5)
w ut, dd 0.78265 (12)
¢ SS 1.02050 (55) 1.019461 (19)
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Y quarkonium CERN
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[GeV] [GeV]
Y (1S) 9.4670(28) 9.46030(26) -
Y (2S) 10.0330(25) 10.02326(31) - ]
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Electroweak bosons Z and W CERN
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[GeV] [GeV] [GeV] [GeV]
Z0 90.7480 (79) 91.1876 + 2.4952 + (23) | 2.5736 + (11)
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Properties of Z boson — P+ CERN
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How to see W — Missing E
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Conclusion CERN

e ATLAS analysis tools NS

e High accuracy data obtained
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Monte Carlo

physics simulation type

used for estimating the results before the experiment and comparing

= 3000 (r = 3.16667)

standard model
testing of our algorithms
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