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An initial motivation coming from R(D*)

A. Greljo, J. Camalich, J. Ruiz-Álvarez:  
Phys.Rev.Lett. 122 (2019) 13, 131803
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Competitive and complimentary
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Quarkophobic W’
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Vector Boson Fusion W’ production at the LHC
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A simplified model implementation

1. Simplified: No complete model, only vertices of interest are included.
2. Mimicking of SM TGC.
3. Minimal couplings: Only including what is necessary to get processes.
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With the model implemented (link)
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1. Production of MC events:

a. MadGraph.

b. Pythia 8.

c. Delphes.

2. Design a selection of events.

3. Find exclusion limits.

4. Possible caveats.

https://github.com/jotadram6/FeynRules/tree/master/Models/SimplifiedWprime


Differences among couplings
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Vector Boson Fusion W’ production at the LHC
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Characteristics of the final state:

1. Two opposite hemispheres jets.

2. Large η separation among jets.

3. Large dijet invariant mass.

4. Hight pT lepton.

5. Hight MET.



Search designed for 1 TeV W’ (Z type 1 coupling)
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VBF variables
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VBF variables
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Selections

At least two jets with pT>60 GeV, N(b)=0, N(l)=1, other leptons veto pT>30 GeV
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W’ variables
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W’ variables
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W’ variables
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Cut flow: Electron and Muon
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Cut flow: Tau
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W’ variables
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Some further considerations
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Conclusions
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1. TGC with a W’ give a new unexplored signature at the LHC.

2. TGC with a W’ might be interesting for R(D*) anomalies.

3. Implemented a simplified W’ model with TGC for LHC searches.

4. Designed a search at the LHC for VBF produced high mass W’.

5. Proven sensitivity in this search.

6. Tau channel certainly more challenging than other leptons.

7. Low mass W’ will be, at least, very challenging at the LHC.
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Thanks



Efficiencies: Electron and Muon
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Efficiencies: Tau
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