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Punchlines

● We must test naturalness thoroughly

● Parts of baryon number-violating natural 
SUSY parameter space are not and can be 
explored

● Cut-and-count sometimes doesn't cut it



  

Postulate of Naturalness

● Postulate of naturalness: Fine-tuning is not at 
play in our universe!

● Or,

● Predicts new colored states below 1 TeV



  

Natural SUSY Spectrum Summary
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Natural SUSY at the LHC



  

Latest from Moriond



  

Throwing in the Towel?

● Baryon number violation far from excluded



  

Example Sub-TeV Spectrum
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Example Sub-TeV Spectrum
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Strategies for Searching

Dominant 
background:



  

Strategies for Searching

Dijets have same
invariant mass



  

Strategies for Searching

Dijets have same
invariant mass

Cut on difference
in invariant mass



  

Strategies for Searching

Dijets have same
invariant mass

Cut on difference
in invariant mass

Measure stop mass by
 plotting invariant mass!



  

Strategies for Searching

Depending on sbottom-
stop mass splitting, Ws 
may be soft or offshell 



  

Strategies for Searching

Depending on sbottom-
stop mass splitting, Ws 
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MET than tops



  

Strategies for Searching

Depending on sbottom-
stop mass splitting, Ws 
may be soft or offshell 

Softer leptons and less
MET than tops

On average,
harder than tt



  

Strategies for Searching

● Cut on

and/or

where



  

Strategies for searching

 Blue: Leptonic tt

Violet: l/τ tt

Light red:

Dark red:



  

Strategies for searching
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Dark red:



  

Results

Signal

Dileptonic tt

l/τ tt
Di-τ tt



  

Conclusions

● Imperative to address naturalness of the 
electroweak scale

● Baryon number-violating natural SUSY 
parameter space must be and can be fully 
explored

● Cut and count experiments oftentimes 
insufficient here



  

Details of Search Strategy



  

Details of Search Strategy
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