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Outline
● Despite a decade of (very impressive) searches for BSM 

physics at the LHC, we have yet to discover anything
● I will present recent evidence that some of the most viable 

options are flying under the radar of current searches
● I will mention possible solutions for finding these and other 

models 



Supersymmetry



Typical optimisation of an LHC SUSY 
analysis



Typical optimisation of an LHC SUSY 
analysis

Interpreting the result of the analysis beyond the simplified 
model is very tough in general





arXiv: 1809.02097



Included constraints

Source: Anders 
Kvellestad



LHC searches for SUSY dark matter

● In a test of exclusion power, we find no 
general constraint on the MSSM EW 
sector from the LHC!

arXiv: 1809.02097



Allowing searches to give positive evidence
● If we allow for the presence of a signal, 

our results get more interesting

● A particular mass scale is picked out by 
a series of anomalies in ATLAS and 
CMS searches

● All electroweakinos are light, and we 
either have:

Bino < winos < higgsinos

Or

Bino < higgsinos < winos





Simplified model: conventional wisdom 

• “The ATLAS RJ excesses hint at a signal in a mass range that 
is clearly excluded by the other analysis”
• “This can't possibly be right”, etc

RJ Non-RJ



What's going on?
• The ATLAS simplified model only allows chi2-charge1 production
•Our best fit model has other light EW-inos and we get more complex processes
• Frequently get 4 gauge bosons in the final state → get jets as well as leptons!



Ideas for improvement

1) Perform dimensional reduction on global fit results to define optimum planes for 
optimisation (simple, but not simplified models)

2) Unsupervised learning for LHC searches (see Adam's talk tomorrow)

3) BSM searches using new techniques (hopefully public within the next month or 
so...)



Summary
• A lot of excellent BSM searches have been performed at the LHC, but they  

targeted the wrong thing (hindsight is 20/20 of course…)
• Current analyses allow for dramatic discoveries even in the Run II dataset
• There are a variety of new approaches that may yet uncover BSM physics
• GAMBIT results provide an excellent playground for testing new techniques – 

samples are freely available on Zenodo

https://gambit.hepforge.org/pubs
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