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Outline
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• Multileptons, electroweak (SUS-16-039) and 
strong production (SUS-16-041)

• Two leptons, opposite sign (SUS-16-034)

http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


Multileptons: EWK & strong SUSY
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charginos, neutralinos, sleptons…

gluinos, 
stop, 
sbottom…

http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


Two multileptonic searches
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Number of leptons Categories

≥ 3 Off-Z, On-Z

Number of leptons Categories

2 Same-sign

3

0 τ: nOSSF = 0, > 0

1 τ: SS+τ, nOSSF=1, nOSOF=1

2 τ

4

0 τ: nOSSF ≤ 1, nOSSF = 2

1 τ

2 τ: nOSSF ≤ 1, nOSSF = 2

Additional requirements:

• 𝐸T
miss

• Veto event with b-tagged jets

Additional requirements:

• 𝐸T
miss

• 𝑁jets ≥ 2

Categorize depending on:

• 𝑀ℓℓ

• 𝐸T
miss

• 𝑀𝑇

• 𝑀𝑇2

• 𝑝T
ℓℓ (2LSS)

Categorize depending on:

• 𝑁b jets
• 𝐸T

miss

• 𝐻T
• 𝑀T

CMS-PAS-SUS-16-039 CMS-PAS-SUS-16-041

http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


Some of our search regions
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We must have a really good
understanding of our backgrounds: 
• WZ, t ҧtZ: control regions for

validating normalization and shape
• Nonprompt/misID leptons: data-

driven estimation

http://cms.cern.ch/iCMS/analysisadmin/cadilines?line=SUS-16-041&tp=an&id=1805&ancode=SUS-16-041
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2015/133


Interpretations
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http://cms.cern.ch/iCMS/analysisadmin/cadilines?line=SUS-16-041&tp=an&id=1805&ancode=SUS-16-041
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2015/133
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


2L OS
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http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


2L OS
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http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


2L OS
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http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


Prospects
Aside from our hard work designing and constantly optimizing
our analyses, part of the progress made so far has been due to 
the impressive increases in energy and luminosity at the LHC.

No big jump in either is expected in the short term.

What is to be done?

Time to study all of our options and keep squeezing our data:
– Combinations of analyses to increase sensitivity?

– Target unexplored areas (WZ-like corridor, very compressed scenarios)?
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http://cms.cern.ch/iCMS/analysisadmin/cadilines?line=SUS-16-041&tp=an&id=1805&ancode=SUS-16-041
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2015/133
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf


Backup
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http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/408
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2016/229
http://cms.cern.ch/iCMS/jsp/db_notes/noteInfo.jsp?cmsnoteid=CMS AN-2015/133
https://indico.cern.ch/event/587066/contributions/2368877/attachments/1370380/2078111/RA7_Intermediate_20161011_final.pdf
https://indico.cern.ch/event/594319/contributions/2402091/attachments/1385866/2109967/khvastunov_FSR_9Dec_2016_v4.pdf
https://indico.cern.ch/event/558984/contributions/2255567/attachments/1314590/1975308/2016_07_29_SUS-16-022_Approval.pdf

