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Production and Decay Modes of Vector Like Quarks

Single-Production: EW  
— In association w/ t/b + quark 

Pair-Production: Strong 
— Four massive (boosted) bosons 
     and 3rd generation quarks 

Recent non-minimal mechanisms  
e.g. Chromo-magnetic moment 
       => gluon-t/b-T/B vertex
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Evolving Architectures During Run 2
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Single-Production Analysis
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Top Reconstruction: b+W 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Pair-Produced VLQs

Full Run 2  
Search for TT/BB 

in Leptonic Channels 

CMS-PAS-B2G-20-011
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T T

Exclusion Limits TT/BB
Scanning over VLQ Decay Branching Fractions
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Vector-Like Leptons
Motivations from  

B-Physics Anomalies  
For Signatures at CMS
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K+e+e− / K+J/ψ( → e+e−)

CITE!
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Vector-Like Leptons
Motivations from  

B-Physics Anomalies  
For Signatures at CMS
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B+ → = {K+μ+μ−) / K+J/ψ( → μ+μ−)
K+e+e− / K+J/ψ( → e+e−) D+c D+

c

Leptoquarks can be a source of

Lepton Favor Violation
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B− → D(*)0τ−ν̄τ / D(*)0μ−ν̄μ

CITE!
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Event-Wide Graph-Network
CMS-PAS-B2G-21-004
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Results of VLL Nτ = 0 − 2
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  — , strongest limits at low mass range 
  — TT/BB (lep), sets limits up to  
  — VLL (hadronic), excess throughout range up to 2.8

T → tZ(νν) σ
T → tH(γγ)

MT/B < 1.54/1.56
σ

Complementary analyses underway  
  — Much of full data set to explore

Run 3 has officially begun!  
  — July 5: First stable beams at 13.6 TeV 
  — 2022 data-taking ~30-50 expectedfb−1
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