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 Disclaimer: Very personal selection of topics; much more excellent 
results have been shown by CMS speakers
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Supersymmetry
● New (last possible) symmetry between fermions and bosons

● Each SM particle gets identical SUSY partner (except for spin: ½ )

● Many attractive properties! But: No SUSY particle discovered so far!

● →  SUSY is broken (typical masses ≤ ~1 TeV to keep attractive features)

● New conserved quantum number R parity:

● → SUSY particles are only produced in pairs or associated

● →  Lightest SUSY particle (LSP) is stable →  DM candidate

Neutralinos

Charginos
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Supersymmetry

● Fine tuning problem
● Radiative corrections to Higgs mass of order  

(energy scale up to which SM is valid)
● M

H
 at ~100 GeV requires accidental cancellations

● SUSY contributions = - SM contributions
● Similar arguments to explain hierarchy problem

● Gauge unification
● New particle content changes running of couplings

● Graviton (s = 2) ↔ g/W/Z/ (s = 1)
● DM candidate

● In many scenarios the neutralino
or the gravitino is a perfect candidate

● “Natural” radiative EW symmery
breaking
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Stopped HSCP

Jie Chen
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Stopped HSCP

Jie Chen
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Slowly Moving HSCP

Jie Chen
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Slowly Moving HSCP

Jie Chen
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“Conventional” Searches

● R parity conserving SUSY models + neutralino LSP

→ Signature:
● High energetic jets

● Possibly, one or more high energetic leptons

● Large amounts of MET

● The tails of some distributions are difficult to simulate
● Lepton isolation

● MET from detector effects 

 → Do not rely on Monte Carlo simulation only, but perform data 
driven background estimates
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Sanjay Padhi

Opposite Sign Di-Leptons (Z Veto)
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OS Di-Leptons (with Z)

Sanjay Padhi
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OS Di-Leptons (with Z)

Sanjay Padhi
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Same Sign Di-Lepton Searches

Sanjay Padhi
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SS – Charge Misidentification

Sanjay Padhi
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Leptonic Searches – Results 1 fb-1

Sanjay Padhi
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The α
T
 Search

Christian Autermann
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The α
T
 Search

Christian Autermann
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The α
T
 Search – Results with 1.1 fb-1

Christian Autermann
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Summary

● CMS performed searches for supersymmetry in a wide range of 
possible signatures

● So far, no significant deviation from the SM has been found

→ Setting (together with ATLAS) most stringent limits on SUSY 
models

… more data is coming in → Stay tuned!
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Backup
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