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Abstract

In many models beyond the standard model (SM), the Lorentz invariance violation of physical phenomena is
allowed. Various processes have yet been investigated to study the effect of Lorentz violation and some
upper limits have been specified for the Lorentz violation (LV) coefficients. A specific process, which is less
considered, is the decay of polarized top quark. According to the SM of particle physics, the top quark in the
cascade process decays so in the following the W-boson decays into a lepton and its neutrino (). In this
paper, through the study of polarized top quark decay rate we shall investigate the azimuthal correlation
contribution between the event plane and polar plane (including the top quark polarization vector) in more
detail. Then, we shall study the Lorentz violation effect on the azimuthal contribution of decay rate. We will
show that the LV effect leads to a non-zero contribution for the azimuthal correlation at lowest-order of
perturbation. This deviation from the SM results could be considered as a suitable situation to search for the
Lorentz symmetry violation and then the new physics. Using the analytical results, we will also determine
upper limits for some LV coefficients which are in good consistency with the ones reported by the CERN-
CMS collaboration. We will also show that the LV effect leads to another azimuthal correlation contribution,
which is absent at all perturbation orders in the SM.
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