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Abstract

The ATLAS experiment at the Large Hadron Collider (LHC) at the European Organization for
Nuclear Research (CERN) restarted at a center-of-mass energy of 13 TeV in 2015. In the ATLAS
experiment, not only search for the signature of new physics, but validation of the Standard Model
at high energy scale is also an important subject. As one of them, it is possible to validate the
QCD (Quantum ChromoDynamics) by measuring the cross section of hadron production. In this
study, the Standard Model is validated using Dy — ¢m — pum which is a rare decay. The cross
section of Dy is measured with the data corresponding to an integrated luminosity of 14.8 fb~ (this
value is in the case of the trigger used in this study, and the integrated luminosity is about 33 fb~—!
as a whole) recorded by the ATLAS experiment in 2016. The cross section of Dy in the data
is determined to be 306.4+7.1(stat)+35.5(syst) nb, which is consistent with the simulation. The
differential cross section as a function of transverse momentum, and direction of particle are also
measured, and these values are found to be consistent with the simulation.

In the ATLAS experiment, 7 — 3u which is a lepton flavor violating processes is searched. This
decay has a kinematical feature in which tracks are very close to each other. Since the signal event
of Dy — ¢(pp)m is kinematically similar to 7 — 3p, the signal event is useful for validation of
reconstruction accuracy under such situation.

The dependence of the reconstruction accuracy of Dy on the angle between tracks is checked, and
there was no difference in its effect between the data and the simulation, confirming that ATLAS

experiment is performing as designed.
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