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Overview 
  Razor Variables (R2, MR) : 

 Description: Model-independent estimators of mass scale of SUSY 
decay processes 

 Advantages: QCD Background Peaks at  R2 ~ 0; signal peaks at MR ~ 
MΔ  [1] 
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Introduction
� The razor variables are two complementary kinematic

variables designed to simultaneously
� characterize potential new physics in a model-independent

way (especially the mass scale), and
� discriminate signal from Standard Model background

QCD SUSY
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  Previous Searches for SUSY 
  Look for the simplest Final State – Monojets/Monophoton Analysis 
  Bounds on DM-nucleon scattering cross-sections 

  Project – Consider final-states with double-ISR topology 

  Motivation: Increase signal efficiency; Possible improvement to 
background discrimination; Compressed SUSY Spectra 
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Overview 



  Require  two jets in the final state with           , 

  Background Sources: 
Aa 

     
 Use           to predict                               background 

 Modify muon isolation criterion for > 30 GeV muons 

    
  Indirect vs. Direct lepton veto 

    
  B-tagging Algorithm 
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Z(→ µµ) + jets
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Background Characterization 



Background Characterization 
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Figure 1: Comparison of the R2 distributions for the Z(→ νν̄) + jets and Z(→ µµ) + jets Monte
Carlo samples for events where we observe two loose reconstructed muons with pT > 30 GeV.

(a) (b)

Figure 2: Same as Figure 1, with the additional requirement that MR > 150 GeV. The red circle in
Figure 2b is meant to highlight the jump in the ratio of the Z(→ µµ) and Z(→ νν̄) distributions
around R2 ≈ 0.27. The ratio remains relatively flat over R2 ∈ [0.3, 0.75].
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Figure 3: Comparison of the MR-variable distributions for the Z(→ νν̄) + jets and Z(→ µµ) +
jets Monte Carlo samples for events where we observe two loose reconstructed muons with pT > 30
GeV. Statistical fluctuations dominate at large values of MR.

(a) (b)

Figure 4: Same as Figure 3, with the additional requirement that R2 > 0.3. In Figure 4b, the ratio
of the two distributions for values of MR > 550 GeV should be ignored - these data points are
dominated by statistical uncertainty.
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   Razor parameter-space in the 0    and 1   boxes 
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What Next? 
  Current Work 

 Analyzing generator-level leptons in Monte Carlo samples 
 Determining sensitivity to pT cuts 

  Future Work  
  Implement Additional Cuts on Inter-jet Angle 
 Run on Data with 0, 1, and 2-muon Control Samples, Hypothesis 

Testing 
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