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What is a VLQ? 

• A vector-like quark’s left- and right-handed 
charge currents are both non-zero in the 
standard model symmetry group 

 

 

 

• Chiral 

• VLQ 
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Where do VLQ come up? 

• Non-minimal SUSY extensions 

• Warped or universal extra-dimensions 

• Composite Higgs models 

• Gauged flavor groups 

• Little Higgs models 
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Allowed charges and production 
channels 

• QVL = T2/3; B-1/3; X5/3; Y-4/3 

• Leads to pair and single production channels 
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How is the search going?  
• LHC exclusions 

– CMS - pair production @ 7TeV 
• m(B->Wt) > 675 GeV  

• m(T->Zt) > 625 GeV 

• m(X->Wt) > 645 GeV 

– ATLAS - pair production @ 7 TeV 
• m(B -> Wt) > 670 GeV  

• m(T->Wb) > 656 GeV  

• m(X -> Wt) > 680-700 GeV 

– CMS - @ 8TeV - Seen yesterday 

– ATLAS - @ 8 TeV - Seen here 
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ATLAS Results 
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Discriminating Variables 
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Systematic Uncertainties  

• Trilepton channel 

– WZ+jets cross section = 50%*Ht(lep+jet)/TeV 

– ttV cross section =30% 

• Dilepton channel 

– JES, JER 

– B-tagging 

– Background cross sections 

– Z+jets scaling 
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11 B.R. T->Zt + T->Wb + T->Ht =1 



Conclusions 

• A non-model specific search is the best way to 
approach VLQ analyses  

• Fourth Generation VLQ are an interesting 
gateway to many new physics models 

• Their discovery could be used to move beyond 
the standard model 
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