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Searching for SUSY

● Jets + MET is the classic SUSY search channel

● Why are there so many searches?
● How are they related?
● Are they meant to have the same 

sensitvity?
● Are some variables more sensitive to 

certain topologies than others?
● How do we quantify this?

How do we develop intuition for an 
optimal analysis strategy?

Does it make sense to talk about the 
'best' variable?



  

N-body simplified models

● Formally an extension of gluino-
neutralino SMS

● Generalised to n-partons in decay



  

● Want to understand behaviour of search variables as a function of n-partons. 

N-body simplified models



  

● What about on-shell vs off-shell intermediate states?

● Matters if you use kinematic features to search for a signal (we 
don't).

N-body simplified models

Relation to OSETs
● Proposed in context of LHC inverse problem.
● N-body SMs are Lagrangian based and admit straightforward ISR/FSR modelling a la 

SMSs.
● N-body SMs are signature based and admit straightforward exploration of phase 

space like OSETs

Arkani-Hamed et al, hep-ph/0703088



  

Our dissection toolkit



  

BDTs and ROCs

● BDT output visualised using ROC curve: signal versus background 
efficiency.



  

Observables
● There are many variables proposed and used in BSM searches:

Chris Rogan's talk

We focus on a subset of these: 



  

Classifying Variables
Useful to classify into three types:

Some variables are hybrids, probing more than one type



  

Uncompressed



  

Uncompressed



  

Uncompressed



  

Uncompressed

No single variable is efficient over the full phase space. Need to look at 
combinations.



  

Uncompressed



  

Uncompressed - Multivariable
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Uncompressed - Multivariable
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Uncompressed - Multivariable
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Uncompressed - Conclusions

● No 2 variable combination optimal over all phase space. For 
combinations:

● But               is pretty good and                          is near optimal. 



  

Compressed

● We also looked in detail at a compressed spectrum scenario

● Similar conclusions: 2-variable combinations are not optimal 
over whole parameter space

● 3 again near optimal:

● Combinations with Razor also do well 



  

Summary

● Introduced n-body extension of simplified models

● Systematic attempt to quantify relationships between variables 
in inclusive jets + MET searches

● Re-learn some things we know (e.g. n-jets important for many 
partons)

● And things we don't: 3 variable combos required to achieve 
near-optimal performance over full phase-space

● Interesting to extend to more leptons, jets, intermediate 
states...many possibilities!
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