
HVT Proposed Abstract 
Heavy spin-1 resonances are among the most compelling signatures of physics beyond the 
Standard Model, arising in a broad class of theories from weakly-coupled extended gauge 
sectors to strongly-coupled composite Higgs models. Simplified frameworks,  in particular the 
Heavy Vector Triplet (HVT) and Heavy Vector Singlet (HVS) models,  have become the 
community standard for organizing and comparing LHC search results across final states and 
experiments. As ATLAS and CMS each complete Run-2 combinations spanning bosonic and 
leptonic channels, and as Vector Boson Fusion production emerges as a newly important 
regime, the community faces key questions about benchmark harmonization, coupling scan 
coverage, and reinterpretation infrastructure. This paper presents guidelines from the pBSM 
Heavy Resonances Task Force, synthesizing theoretical motivation and experimental 
experience from both collaborations. We address benchmark model synchronization, the 
extension of searches to VBF topologies and non-universal couplings, result presentation in 
coupling space, and the path toward a combined ATLAS–CMS interpretation. 

 

Proposed Outline 
1. Introduction 

●​ Motivation: spin-1 resonances as a well-motivated and broadly sensitive BSM target 
●​ Landscape of models: weakly-coupled (Z′, W′) vs. strongly-coupled (composite Higgs, 

technicolor) 
●​ Role of simplified models in unifying experimental results 
●​ Scope and goals of this document 

2. Theoretical Framework and Benchmarks 

●​ Heavy Vector Triplet (HVT): parameters, benchmark Models A and B 
●​ Heavy Vector Singlet (HVS): benchmark Model C (extended U(1)) 
●​ Production modes: Drell–Yan vs. VBF, and when each dominates 
●​ VBF benchmark definitions for diboson and dilepton final states 
●​ Coupling scan coverage: motivation for probing large g_H and small c_F regimes 
●​ Extensions: non-universal fermion couplings, third-generation-only benchmarks, 

higher-dimensional operators 
●​ Translating sub-TeV and pre-HVT constraints into current parameter spaces 

("archaeology and translation") 

3. Experimental Overview 

●​ ATLAS Run-2 combination: channels, spin interpretations, first VBF exploration 



●​ CMS Run-2 combination: 16-channel combination, DY and VBF, dilepton tensions 
●​ Complementarity across channels and production modes 
●​ Comparison of sensitivity in the c_F–c_H coupling planes 

4. Benchmarks and Model Synchronization 

●​ Alignment of HVT parameter conventions across ATLAS and CMS 
●​ Cross-checks of cross-sections, PDF uncertainties, and signal sample generation 
●​ Proposal for a joint ATLAS–CMS–theory benchmark table 
●​ Extension to include leptonic couplings in VBF benchmarks 
●​ Treatment of associated production with heavy quarks (tt̄, bb̄ final states) and connection 

to flavor anomalies (b→sℓℓ, Z′ models with third-family baryon number) 

5. Results Presentation 

●​ Exclusion contours in coupling planes: conventions and coverage 
●​ Documenting lower-mass coverage explicitly (below ~1 TeV) 
●​ Overlaying electroweak precision constraints on coupling planes 
●​ Publication of likelihoods and correlation matrices for reinterpretation 
●​ Handling excesses: readiness for a discovery scenario and cross-experiment 

coordination 

6. Reinterpretation 

●​ Use of HVT/HVS simplified models as translation layers for theorists 
●​ EFT-based reinterpretation of resonance searches 
●​ Infrastructure for reinterpretation: workspace formats, legacy constraints 
●​ Path toward a combined ATLAS–CMS paper 

7. Open Questions and Future Directions 

●​ VBF searches in dilepton and dijet channels (not yet available) 
●​ Extended spin frameworks: spin-0 (extended Higgs sectors, coordination with 

LHCHWG3), spin-2 
●​ VLQ couplings and additional Higgs in combined fits 
●​ HL-LHC prospects and benchmark evolution 

8. Conclusions 

 


