Chapter 6

Conclusions

We have made an inves ‘ %ﬂity of measuring the lumi-

nosity of the LHC throu ion channels ¢ — W*W~- —

ptv,(9,) and q7 — 2929 sed our study on muons be-

cause they are the prim octor i is designed to exploit.
Our investigations are divi
2) the effect from C

muons reconstruction sygfery

he otentla.l background study,
3) the effect from CMS
~ d analysis, the background
candidates are the Drell-Yan *um, 9@ —> vy — ptp~ and

minimum bias process.

After all processes were p 5 oughrthe full chain of the CMS simulation,

we found the following re

1. The Drell-YanSdt R ound of the W% and

]
Z° production. is is becatse"muons from theé rell Yan process possess

sufﬁ01ently high trag‘sxgrse momentum that can be mistaken as our signal of
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On the oth® hand, other bacl%ground processes qq — 7 — utu~, q7 —

background.
A (ﬁ mﬁ ﬁmmm‘;ﬁ:ﬂ he signal of W#*
and Z°.

2. Within the Z° mass window (75 < M,+,- < 105 GeV/c?), we found that

there is 14% contamination of the Drell-Yan process.

3. In reconstruction efficiency, we obtain 91.28% efficiency of reconstruction of

Z%s muons. This number is in agreement with the > 90% efficiency expected
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in the CMS Trigger and Data Acquisition system. However, the efficiency
for reconstructing muons from W# is only 66.83%. The problems could
arise from computer bugs or programming error in stages of the simulation
chain or reconstruction, for which I do not know the solution. This low
efficiency could cause high uncertainties in luminosity measurement. More
investigations is needed.

The work in this thesisis o0 see how the CMS detector’s
detecting and reconstructingseapability effe asth€ luminosity estimation using
the W* and Z° particle duetion. It alsi ws the percentage of Drell-Yan

background contaminatios G g ‘\ ““for luminosity measurement.
The work was done on avails n £OSC ind ORCA at the time; as of
now the two softwares"sh. \ With very limited time,
only small number of ¢ ? * herefore, for the future
work, we propose to run il lized event using newer versions
of OSCAR and ORCA L g__-p e *\\ l s and more accuracy. Fur-

thermore, a different Par stril g i -‘w nCtic .'1 ,,‘ d types of event generators
can also be applied to see how flieontc com be'depended on them.
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