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Analysis motivation

• Search for heavy resonances decaying into 𝑍ℎ or 𝑊ℎ
∘ Predicted by several BSM theories

∘ Interpreted in minimal extensions / simplified models

∘ ℎ → 𝑏𝑏̄ identified with observed SM-like Higgs boson, 𝑚ℎ = 125GeV

• Two Higgs Doublet Model (2HDM)

∘ CP conserved → 5 higgs bosons 𝐻, ℎ, 𝐻± , 𝐴
• HeavyVectorTriplet (HVT)

∘ Heavy vector bosons 𝑍′ , 𝑊 ′

∘ Simplified model with additional SU(2) triplet

∘ Interpret in framework of two benchmark models: Model A/B
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Model parameters

HVT 2HDM

Resonance mass and coupling strengths are model parameters.

Benchmark models chosen to maximise 𝜎 × ℬ for given process.
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Search for 𝑉 ℎ resonances — overview
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Bump hunting
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• Localised bump on top of a “smoothly” falling background

∘ Background estimated with Monte-Carlo simulated samples

• Binned maximum likelihood fit to determine significance of the bump

• If no bump observable: Constrain possible parameter space of underlying signal model

• Position and characteristics depend on model parameters
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Event selection from JHEP03(2018)174
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Latest results – JHEP03(2018)174 – ∫ ℒd𝑡 = 36.1 fb−1
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Exclusion limits with ∫ ℒd𝑡 = 36.1 fb−1 (JHEP03(2018)174)
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𝐸miss
T significance—reduce fake 𝐸miss

T events
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• Calculate maximum significance in every 𝑚𝖵𝗁 bin

• Fit maximum significance

• max[9.0, 6.6 + 0.01 ⋅ min(𝑚𝖵𝗁/GeV, 700)]
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Improved limits with variable radius track jets

𝑏 labelling

Matching truth 𝑏 jets to reconstructed jets

(Monte Carlo)

𝑏 tagging

Identifying a reconstructed jet as a 𝑏 jet (data and

Monte Carlo).
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Expect more events in two tag category at high 𝑝T

[ATL-PHYS-PUB-2017-010] .
Expected limits improve up to 50%.
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Summary

• Search for new heavy resonances with 𝑏𝑏̄ final states published with ∫ ℒd𝑡 = 36.1 fb−1

• Improved exlusion limits for HVT and 2HDM model parameters

• Full Run 2 analysis with ∫ ℒd𝑡 ∼ 150 fb−1 in preparation

• Lots of analysis improvements will be included

Thank you.
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