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The study of the processes with the production of top quarks represents a

unique possibility to test the standard model (SM) predictions and probe the

new physics effects. Potential deviations from the SM expectations are

parametrized within the framework of the Effective Field Theory (EFT). The

latest EFT results from ATLAS and CMS experiments are presented. Dedicated

studies of processes with flavour-changing neutral currents are also discussed.
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The Large Hadron Collider is the world's largest and highest center-of-mass

energy particle accelerator. During the Phase I operation it is expected that

the LHC operated at a centre-of-mass energy of 13 TeV will deliver to the CMS

experiment total integrated luminosity of $¥sim$300 fb$^{-1}$ till 2023. The

High Luminosity LHC upgrade is expected to run at a centre-of-mass energy of 14

TeV and will allow ATLAS and CMS to collect integrated luminosities of the

order of 300 fb$^{-1}$ per year, and up to 3000 fb$^{-1}$ during the HL-LHC

projected lifetime of ten years. The large expected integrated luminosity

enables the exploration of the multi-TeV scale by searches for particles with

high masses as well as by investigation of processes with very low cross

sections such as Flavor-Change Neutral Current interactions in top quark

sector. In this report we present a proposal for the top quark FCNC searches at

HL-LHC based on Monte-Carlo simulation of the upgraded CMS detector.
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Authors: ATLAS Collaboration

Categories: hep-ex
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Report-no: CERN-EP-2018-018
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A search for flavour-changing neutral-current processes in top-quark decays

is presented. Data collected with the ATLAS detector from proton-proton

collisions at the Large Hadron Collider at a centre-of-mass energy of

$¥sqrt{s}=13$ TeV, corresponding to an integrated luminosity of 36.1 fb$^{-1}$,

are analysed. The search is performed using top-quark pair events, with one top

quark decaying through the $t¥rightarrow qZ$ $(q = u, c)$ flavour-changing

neutral-current channel, and the other through the dominant Standard Model mode

$t¥rightarrow bW$. Only $Z$ boson decays into charged leptons and leptonic $W$

boson decays are considered as signal. Consequently, the final-state topology

is characterized by the presence of three isolated charged leptons (electrons

or muons) and at least two jets, one of the jets originating from a $b$-quark.

The data are consistent with Standard Model background contributions, and at

95% confidence level the search sets observed (expected) upper limits of

$1.7¥times10^{-4}$ ($2.4¥times10^{-4}$) on the $t¥to uZ$ branching ratio and

$2.4¥times10^{-4}$ ($3.2¥times10^{-4}$) on the $t¥to cZ$ branching ratio,

constituting the most stringent limits to date.
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CMS measurements of properties related to top quark decays are discussed. The

results presented regard the measurement of the W boson helicity, the

investigation of anomalous couplings in the Wtb vertex, and the search for very

rare decays, such as t -> Zq and t -> Hq, which are associated to

flavor-changing neutral currents.
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