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The massive mass of t quark indicates its strong coupling with Higgs field as per the SM and
an in depth analysis can help us figure out how the interaction occurs.
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The tZq vertex is restricted at SM level but at higher energies, it is possible | .
to give way to BSM scenarios where it is no longer restricted. l
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Goal

Examining the trends of tZ FCNC interactions in future high-energy
colliders to see if there is a deviation in the SM model




Methodology

Processes, tools...



Signals:

ug ->tZ, cg >tz

Backgrounds:
tt, ttz, ttW, Wz

Parameters
m, =172 GeV./c?, m, = 91.1876 GeV/c?
m,, = 79.824 GeV./c? a,=0.130



Langrangian u

LoHPqu
L= [ Y k2@ (kL Pr, + krPR)tZ,

gt 20w A
yIe)
+ I X a2 (X P + XpPr)tZ,] + H.c.

C,, = Cos6

P, = left and right handed Chirality projector operators
Kiqz Xiqz = Effective coupling constants

K. p X = Complex Chiral parameters

[1] J. A. Aguilar-Saavedra, Nucl. Phys. B 812 (2009) 181



Effective Coupling trends
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- Data: 6 Million raw processes using Madgraphs_aMC@nlo and Pythia8
- Delphes: CMS HL-LHC, HE-LHC, FCC-hh card

Madgraphs_aMC@nlo:

MadGraphs_aMC@NLO is based on Python framework, able to generate the

Feynman diagrams and corresponding matrix elements for any given process, and then use
these to generate events with the desired kinematic properties.

Models:
Background: SM model
Signals: topFCNC_UFO model (developed by Artur Amorim, Phd student)(1]

[2] topFCNC UFO model, artur amorim
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http://feynrules.irmp.ucl.ac.be/raw-attachment/wiki/GeneralFCNTop

Data Analysis

Cuts
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Basic Cuts:

Select leptons with transverse momentum above 25 GeV

Select b-tagged and non-b-tagged jets with a transverse momentum above 30 GeV
Select pseudo-rapidity of |, b-jets, and non-b-jets below 2.5

Select AR for |, b-jets, non-b-jets greater than 0.4

Cut 1

Select | == 3 with at least one OSSF pair lepton pair with transverse momentum pT > 30 GeV

Select two jets (one of them being b-tagged) with transverse momentum pT > 40 GeV

Select the missing transverse energy ET > 30 GeV
Cut 2.

Among the 3 leptons, select event with one b-tagged jet with pT > 40GeV.

A limit is imposed on the event that it is rejected if any of the subleading jets is greater than 25 GeV.
Cut 3:

The AR [l1l2] region is bounded to [0.4,1.2] while the invariant mass corresponding to it is required to
be IM (l1l2) - mZ | < 15 GeV.
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Results

Table 1. Events of Signal and Background kept after every Cut

Cuts Signals Backgrounds

uqgt”Z cqtZ tt tHW ttZ WZ

Basic 476206 5327100 576531 749302 673035 15970
Cut 1 70228 85454 53 154293 83084 1468
Cut 2 46438 53270 31 77528 38030 731
Cut 3 38205 43857 7 41548 4490 576

Table 2. Signal vs background efficiency after every cut

Cuts Signal Background S/B

Basic 1003306 +/- 706 2014838 +/- 817 577.515 +/- 0.348
Cut 1 155682 +/- 378 238808 +/- 456  247.840 +/- 0.505
Cut 2 99708 +/- 307 116320 +/- 329 214.524 +/- 0.535
Cut 3 82152 +/- 280 46621 +/- 211 228932 + /- 0.565
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Events (Scaled to one)

Electrical Signatures
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Future prospects

As observed in the graph, the cross section for tZq
FCNC is possible to not be suppressed anymore at
the FCC-hh and research could be aligned in that
direction
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Please ask questions
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