
FLOORS FOR 
PROJECTIONS



Reminder of our methodology 
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• Extrapolations from Run 2 analyses aiming for more realistic 
projections, supported by TDR-based analyses with realistic 
detector performance

• Extrapolation to 3000 fb-1 based on a double approach: 

“conservative” (current experimental uncertainties) vs 
“realistic” (expected floor values for uncertainties)


• Handful of few Delphes-based analyses - tuned to the latest 
TDR studies - will extend this coverage


• In both cases results should be presented with a explicit 
uncertainty split: stat +- exp_syst +- theory_syst +- luminosity to 
simplify comparison and integration into the YR 




ECFA16 S1    All systematic uncertainties are kept constant with integrated luminosity. The performance  
of the CMS detector is assumed to be the unchanged with respect to the reference analysis.

ECFA16 S1+    All systematic uncertainties are kept constant with integrated luminosity. The effects 
of higher pileup conditions and detector upgrades on the future performance of CMS are taken into 
account.

ECFA16 S2    Theoretical uncertainties scaled down by a factor 1/2, while experimental systematic 
uncertainties are scaled down by the square root of the integrated luminosity until they reach the ultimate 
level expected to be achievable by CMS with a sufficiently large accumulated dataset. The performance of 
the CMS detector is assumed to be the unchanged with respect to the reference analysis.

ECFA16 S2+  Theoretical uncertainties scaled down by a factor 1/2, while experimental systematic  
uncertainties are scaled down by the square root of the integrated luminosity until they reach the ultimate 
level expected to be achievable by CMS with a sufficiently large accumulated dataset. The effects of higher 
pileup conditions and detector upgrades on the future performance of CMS are taken into account.
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RUN 2 UNCERTAINTIES

UNCERTAINTIES SCALE DOWN WITH LUMI

We keep the same structure 

Basis: ECFA16



BASIC OBJECT UNCERTAINTIES: RUN2 AND FLOORS

PRELIMINARYRun2 examples YR2018 Floor

Luminosity 2.5 % in recent HIG papers 1 %

Muon efficiency 
(ID,trigger,iso) WP dependent, 2 % in [1] 0.5 %

Electron Efficiency 
(ID,trigger,iso) WP dependent, 2 % in [1] 1 %

Tau efficiency  
(ID, trigger, iso) 5%(ID,iso)+5%(trigger) [1] 5%(ID,iso)+5%(trigger)

Photon efficiency 2% (loose WP) [2] better than 2 % (TBD)

Jet Energy Scale
20X uncertainties (2-15% overall in ttH) [3] 

At best 0.5-1.0% (pt>30 GeV, central eta range) - 5% 
(at lowest pt, for eta < 2.7) 

0.5-1.0% (pt>30 GeV, central eta range) - 5% 
(at lowest pt, for eta < 2.7) 

B tagging 1.5% (b), 5% (c) and 10% (light) [4] 1% (b), 2% (c) and 5-10-15% (WP 
dependent,light) 

[1] http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-043/CMS-HIG-16-043_Table_003.pdf (TauTau). Lower 
uncertainty for looser working points (eg in HZZ) 

[2] https://cds.cern.ch/record/2255497/files/DP2017_004.pdf  (slides 43 and 44) 

[3] http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-17-018/CMS-HIG-17-018_Table_004.pdf  

[4] http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html 

Other uncertainties (JER, 
MET) as in Run2

http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-043/CMS-HIG-16-043_Table_003.pdf
https://cds.cern.ch/record/2255497/files/DP2017_004.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-17-018/CMS-HIG-17-018_Table_004.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html


Mass Resolution
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Tracker upgrade improvement in the 
dimuon mass resolution needs to be 
folded in in the projections 

CMS-TDR-17-001

CMS-TDR-17-002

CMS-TDR-17-001



Mass Resolution
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CMS-TDR-17-003
CMS-TDR-17-003
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Expected to be comparable to 
Run2 for photons and taus 
(details in the 2017 TDRs)



BACKUP
Run2 references



RUN2 VALUES: LEPTONS (I)

http://cms-results.web.cern.ch/cms-
results/public-results/publications/
HIG-16-041/index.html 

http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-041/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-041/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-041/index.html


RUN2 VALUES: LEPTONS (II)

➤ Reference for Higgs: HTauTau or ttH could be good as a basis 
(almost all objects employed) 

http://cms-results.web.cern.ch/cms-results/
public-results/publications/HIG-16-043/
CMS-HIG-16-043_Table_003.pdf 

http://cms-results.web.cern.ch/cms-
results/public-results/publications/
HIG-17-018/CMS-
HIG-17-018_Table_004.pdf 

Also worth having a look at slides from Thursdays xtalk: https://indico.cern.ch/
event/723480/attachments/1643716/2626252/x-talk-results.pdf 

http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-043/CMS-HIG-16-043_Table_003.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-043/CMS-HIG-16-043_Table_003.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-043/CMS-HIG-16-043_Table_003.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-17-018/CMS-HIG-17-018_Table_004.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-17-018/CMS-HIG-17-018_Table_004.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-17-018/CMS-HIG-17-018_Table_004.pdf
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-17-018/CMS-HIG-17-018_Table_004.pdf
https://indico.cern.ch/event/723480/attachments/1643716/2626252/x-talk-results.pdf
https://indico.cern.ch/event/723480/attachments/1643716/2626252/x-talk-results.pdf
https://indico.cern.ch/event/723480/attachments/1643716/2626252/x-talk-results.pdf


RUN2 VALUES: PHOTONS 
Vertex finding: 2% 

Photon energy scale & smearing: 0.15-0.5% 
+0.1-0.2% (nonlinearity)+<0.24% (budget) 
+ <0.15%  (shower shape corr.)+ 0.07% 
(nonuniformity)+0.05% (shower modelling) 

Per photon energy resolution: 5% 

Photon ID

http://cms-results.web.cern.ch/cms-results/public-
results/publications/HIG-16-040/index.html 

http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-040/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-040/index.html


RUN2 VALUES: PHOTONS 
CUT BASED ! Not the same ID as the previous slide 

https://cds.cern.ch/record/2255497/files/DP2017_004.pdf

https://cds.cern.ch/record/2255497/files/DP2017_004.pdf


RUN2: HBB

http://cms-
results.web.cern.ch/cms-
results/public-results/
publications/HIG-16-044/
index.html 

http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-16-044/index.html

