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Search for BSM Physics
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𝑒𝜇 Resonances
• Search for Lepton Flavor Violation decays in heavy states	

- RPV production and decay of 𝜏 sneutrino	
- Single production is allowed and production 

via 𝜆′311 is the largest	

- It is the lightest supersymmetric particle (LSP)C	

- Coupling 𝜆123 is assumed to be dominant 

-  Heavy vector resonances from models with extra dimensions	
- LFV Z′: 	
- Characterized by MZ′ and coupling modifier  

- Quantum Black Holes	
- Production depends on threshold mass and number of extra dimension	

- Can produce LFV decay
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Analysis Details
• Search is performed in events with high PT 𝑒𝜇 pair	

- No opposite charge is required	
- Leptons are isolated 	
- Electrons produced from muon bremsstrahlung are rejected
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Narrow resonances:	
𝜏 sneutrino — generic spin-0 resonance	
LFV Z′  — specific scenario of interference	
Wide resonance: QBH

Selection  
efficiencies



Results
• Results on 𝜏 sneutrino search
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Results
• Results on LFV Z′ search
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Results
• Results on QBH search
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Leptons+Jets Signatures
• Conventional LQ searches	

- For masses ≲1500 GeV pair-production  
is dominant	
!
!
!

- Vector LQ	
- Kinematic difference between  

vector and scalar LQ is negligible  
for given selections	

- In decoupling limit, top squarks  
can be produced with very similar  
cross sections	
- In R-Parity Violating (RPV)   

scenario top squark  
decays the SM particles 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Signatures:	
• Two charged leptons & at least two jets	
• One charged lepton, at least two jets, &  

large ETmiss 	
• Large ETmiss & at least two jets

Signature: identical to  
that from LQ 

Stop

!
𝜆’i3k



LQ1/2 Analysis Details
• Searches are performed in ℓℓ+𝑗𝑗 or ℓ𝜈+𝑗𝑗 final states	

- High PT final state objects are selected	
- Optimized selection criteria on ST, Mℓ𝑗, Mℓℓ or ST, Mℓ𝑗, MT, ETmiss
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LQ3 Analysis Details
• Search is performed in 𝑒𝜏+𝑗𝑗 or 𝜇𝜏+𝑗𝑗 final states	

- At least one jet is identified as a b-jet	
- High PT final state objects	
- Background is rejected by minimum threshold on M𝜏𝑗
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Very Simple Interpretations
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𝜆′132, 𝜆′232, 𝜆′333 are  
directly constrained

Stop

!
𝜆’ijk



More Interpretations
• Top squark can decay via RPC-RPV interactions	

- Top squark decay is mediated by a Higgsino 
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MH̃ = Mt̃ � 100 GeV

𝜆′i3k

𝜆ʹ3jk J.A. Evans & Y. Kats	
arXiv:1311.0890	
arXiv:1209.0764
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𝜆′i3k are probed from 𝑒𝑒+𝑗𝑗 and 𝜇𝜇+𝑗𝑗 channels:	
For a given top squark mass a selection  
corresponding to 100 GeV lighter LQ 	
signal is used  	
!

𝜆ʹ3jk  are probed from 𝑒𝜏𝑗𝑗 and 𝜇𝜏𝑗𝑗 channels:	
Background is rejected  
by a N𝑗≥5  criteria	



More Interpretation
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Conclusion
• Very often a given signature is sensitive to more than one 

model of new physics	

• The search strategy is defined such to be sensitive to different 
models	
- Core of the analysis stays the same 	
- Different BSM models can be probed using various approaches	

• Ideas from theorists and phenomenologists are very welcome 
on 	
- What is interesting to probe with a given signature, what are key 

points of a given BSM model, etc..	
- What is the most interesting form of presentation of a given results, 

etc..
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