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Flavour-Violating Decays with Displaced Vertices Signal Model
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> Simulate Z boson production inclusively

Event Selection > Models are a sum of two Voigtian functions multiplied by mass-dependent efficiency
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Expected Results

Non-Parametric Data-Driven Background Model

Decay Channel Expected Limit

» Background is a complex mix of multi-jet and ~+jet events where a meson candidate B(H — D*y)[107%] 1.3703
is reconstructed within a jet B(Z — D°%)[1079] 2,631):%

> Difficult to model with simulation so use a data-driven approach [2] B(Z — Ksv)[107¢ ] 2.5111

» H — D~ d Z — D° hes sh back d model
7Y an 7Y Searches share a backgrotnd mode > Create Asimov dataset of expected backgrounds obtained from a fit to blinded data
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> Extract expected limits on the decay branching fractions, including statistical

Procedure uncertainties

1. Define a loose, background-dominated event
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> Use techniques from previous exclusive searches to look for new physics with

2. Sample kinematic and isolation variables from DR _ _ _ _
flavour-violating decays of the Higgs and Z Bosons that involve displaced vertices

Signal Region
Full Selection
model to generate pseudocandidate events
Validation
Region 3
(Photon Isolation)

3. Apply validation region selections to > Estimated expected limits using current signal and background models

pseudocandidates to evaluate model performance > Next steps are to implement systematic shape and normalisation uncertainties

4. Apply full signal region selection to get required

background distribution References

Figure 3: Overlapping Selection Regions  11] ATLAS Collaboration, Search for exclusive Higgs and Z boson decays to ¢y and p~y
with the ATLAS detector, JHEP 07 (2018) 127, [1712.02758].
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