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Flavor-Changing Neutral Current

e What is it?
> “A hypothetical interaction that changes the flavor of a fermion

without altering its electric charge”
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Flavor-Changing Neutral Current

e FCNC in the Standard Model (SM)

» Forbidden at tree level

> Loop level highly suppressed by the GIM mechanism

> Branching fractions are predicted to be extremely small (10-14)
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Flavor-Changing Neutral Current

e t—-gH FCNC in the physics beyond the SM (BSM)

» Well-motivated by various BSM theories
- Warped extra dimensions
- Composite Higgs scenarios H
- Flavor violating 2HDM models
- Quark-singlet models /tv/\‘c\
- R-parity violating SUSY
» Branching fraction for t—+Hc could be on the order of 104

> A possible “Discovery Story” within LHC data
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Analysis Overview

e Search for the Higgs boson as an FCNC in the yy decay channel
e Consider both single top (ST) and tt (TT) FCNC production

to set limits on branching fractions, B(t—Hu) and B(t—Hc)

e Use full Run-Il dataset (2016-2018) for result
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Workflow
oo
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Top Reconstruction Methods

e Motivation

» QCD, y+jets, yy+jets backgrounds are significant in analysis channels

e Methods

» Mass constraints variables
> Top Tagger BDT

» Minimum »2 method

» Quadratic equation method

» FCNC reconstruction neural network
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e Motivation

» QCD, y+jets, yy+jets backgrounds are significant in analysis channels

e Methods

» Mass constraints variables
> Top Tagger BDT

» Minimum »2 method

» Quadratic equation method

» FCNC reconstruction neural network

e Performance

» Result in 20-30 % improvement in 0.0 —= 0 5 55 55 30

expected limits!

Significance Za

2.0

| Preliminary Hadronic Channel |

— Default (no top taggers)
0.5 — Top Tagger BDT
—  Minimum Chi-2 Method
— FCNC Reco ANN
Three Methods

# signal events
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Expected Result

 Expected limits are a factor of ~3 better than the current best results

Analysis B(t — Hu) B(t— Hc) Channels L(fb~') Limit Type Reference
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Summary

e Keep pushing the limits and updating new result!

95%CL upper limits <4$ ATLAS <4 CMS
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