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Not for approval

Not for approval

Work In Progress



Systematic Uncertainties
• MC statistical uncertainties
• Instrumental uncertainties

• Luminosity, Pileup Correction, Electrons, Muons, Taus, Jets, Flavour Tagging, …

• Uncertainties on fake-τhad background estimation
• τhadτhad FF for QCD

• τlepτhad combined FF

• τhadτhad fake SF for t ̅t
• Uncertainties on normalisation factors for t ̅t and Z+HF 

• Theoretical uncertainties on signals and backgrounds.
• Most significant impact comes from:

• MC statistical uncertainties

• Top, Z+HF and Single Higgs theoretical uncertainties

22



Theoretical Uncertainties
• Theoretical uncertainties on signal and background:

• Major processes with rough description here. 
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Process Sources and Variation (N: Norm, S: Shape) Comment

𝑡𝑡 ̅𝑡𝑡 NS: ME, PS, ISR, FSR
N: PDF+αS

Normalisation is determined in the fit -> Derive relative acceptance 
uncertainties. Decorrelate PS unc. to avoid being strongly profiled

Z+HF NS: μR&μF scale, ME+PS 
N: PDF+αS, CKKW, QSF, PDF+αS

Normalisation is determined in the fit -> Derive relative acceptance 
uncertainties. Sherpa vs MG5+Py8

Single-top NS: top interference, FSR
N: Xsec, ME, PS, ISR, FSR, PDF+αS

-

Single-Higgs N: Xsec, ME, PS, ISR, FSR, PDF+αS, Hbb&Hττ
BRs, Higgs+HF

Higgs+HF: 100% uncertainty on norm of single-Higgs processes without 
real b-quarks (Higgs + extra HF jets)

Res. HH
NS: PS, μR&μF
scale, PDF+αS, 
Hbb&Hττ BRs

N: FastSim vs FullSim For difference of τhad difference in fast and full sim.

Non-Res. ggF HH N: Unc from top mass 
scheme on Xsec

Old recommendation was used for draft 1. Recently new 
recommendation released (link), we have updated results.

Non-Res. VBF HH - -

https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHWGHH#Latest_recommendations_for_gluon


Relative Impact of Uncertainties
• Relative impact of the various sources of uncertainties (Data stats and Syst. sum in square = 1)
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• Still dominated by data statistical uncertainty.
• MC statistical uncertainty, top-quark and single Higgs boson modelling uncertainties have 

the largest impacts, for non-resonant HH search.



Event Displays
Data with highest non-resonant SM/NN score in τμτhad and τhadτhad
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