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Example SUSY spectrum

Take an example of a not so heavy t decay:
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Get final states: tH, tZ, bW,
bWZ, bWH, tHZ ...
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Interpretations of CMS SUSY Search Results
using Combinations across multiple final states
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4. Working example: t decays
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often get one analysis per (ny, n2, n3) combination!
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Full SUSY spectrum

Dominant background is tt with non-prompt £

Dominant background is tt typically with additional jets

Additional “fake” lepton mostly from b-decays:
» measure a rate of £ from b to pass isolation and
ID requirements in data bb sample

» apply it to a dedicated control sample in data
CMS \/E 8 TeV, /Sfdt 195fb

Additional sources of b-jets mostly mistags and g— bb:

> estimate from simulation ,
» normalize to data in ‘sideband’ control samples

» validate prediction in data control samples

CMS y/s=8TeV, [Zdt=19.5fb""

decompose by decays
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combine together for

6. Results: ttHH final state

the full sensitivity
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Overwhelmed with SMS (simplified model spectra)

Decay modes for the 3™ generation squarks:
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» Signature: large hadronic activity,
moderate E?iss, high b-jet multiplicity

» Signal regions used in limits: 1£ /
20S¢ / 2SS¢€/ Off-Z for 3£ (few real Zs)

» 3¢ most sensitive: combining with 1£ /
20S¢ / 25S€ improves reach by 20%
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7. Results: ttZZ final state
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variety of analyses to cover every corner of new physics
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8. Results: Sensitivity for various B(t,)
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moderate ET"*, low b-jet multiplicity, NEONLL exlusion '
can have high £ multiplicity

» Signal regions used in limits: On-Z
and Off-Z for 3¢

» On-Z and Off-Z search regions have
complementary sensitivity
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Improve sensitivity by
combining all channels:
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9. Conclusions

10. References » breakdown of the signatures to building blocks and then bringing them
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