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Vector-like Quarks
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Production and Decay of VLQs

Pair Production Single Production
(PP) (SP) PhysRevD.88.094010
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e Atlarger masses, SP may dominate

T/B b e VLQ searches focused on PP in LHC Run-1
e SPis getting more popular in LHC Run-2
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Interpretation of VLQ Searches
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e Narrow-width approximation
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Interpretation of Single VLQ Searches

e Appearance of couplings at both
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production and decay vertices v
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Many Approaches to Interpretation
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Semi-analytic Framework for Interpretation

Three Assumptions:

e VLQs interact with third generation SM quarks onlyi.e.with g, g€ {¢, b}

BR(Q — Hq) + BR(Q — Zq) + BR(Q — W¢) = 1.0

e Heavy VLQs
MQ > my

e Chirality-agnostic:
Analyses are insensitive to the chiral structure of VLQ couplings or,
A single chirality always dominates



Semi-analytic Framework for Interpretation
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P wa for VLQ Decays to Vector Bosons
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P\ wa for VLQ Decays to Higgs Boson
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Reinterpretation of ATLAS and CMS Analyses

CMS VLQ-OSML ATLAS VLQ-OSML
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e Results from 2015+2016 Run-2 data

e Search for T — Zt signatures in multi-lepton final states

e Excluded Mass limit reinterpreted as a function of relative decay
width and Branching ratio

e Assuming BR(Zt) = BR(Ht) [not necessary, but convenient]
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Translating between Limit Representations
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Conclusions

e Current work proposes a
semi-analytic framework for a

uniform and generalized
interpretation of single VLQs Special Thanks to my Coauthors and Supervisor
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e Presents a parameterized
correction to NWA for
cross-section estimation
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framework applies for translating

across different representations



