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PUB Note Link in CDS 
https://cds.cern.ch/record/2140057 
Higgs Group Approval Presentation 
http://cern.ch/ProspectsHWWVBF

https://cds.cern.ch/record/2140057
https://indico.cern.ch/event/475310/contribution/2/attachments/1250449/1844469/hww_higgs_prospects_Mar31.pdf


Event Selection
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Tight selection 
to deal with PU



Systematic Uncertainties
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Results are shown with 
following signal (VBF & 

ggF) uncertainties: 
1) No signal unc. 
2) 1/2 of the Run-1 unc. 
3) Run-1 unc.



Results

• Gains of 36 (49)% for the Middle (Reference) relative to the Low in signal strength 
uncertainty 

• Analysis was optimized on signal strength NOT on significance.
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S/B~0.49 (gold)
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Loosen Selections
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• Mjj selection is removed and jet pT selection is lowered to 40 or 50 GeV 

• The fraction of HS and PU jets is shown for the signal and backgrounds 

• Fraction of pileup jets is reduced with the higher jet threshold
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Loosen Selections
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• Mjj selection is removed and jet pT selection is lowered to 40 or 50 GeV 

• Fraction of pileup jets is reduced with the higher jet threshold 

• Fraction of PU jets increases beyond |eta|>3.8

pT>40 GeV pT>50 GeV



sFCal Plans
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• Plan to optimize the selection cuts for the best mu-error 
with the following improvements on the “Reference” 
scenario 

• Reduction in PU jets of 50%, 80%, and 90% with 
100% HS jet efficiency in the region of 3.2<|η|<4.5 

• Results on next slide
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sFCal Changes
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• Loosen the jet pT requirements to 40, 50 GeV & optimize on Mjj 

• sFCal with 5xPU jet rejection improves on the current analysis by ~28%. 10x with jet pT>50 GeV has up 
to 35% improvement in mu-error. Need to reach ~factor of 5 PU jet rejection to have a large impact
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Conclusions
• Need to reach ~factor of 5 PU jet rejection to have a 

large impact

• sFCal having a factor of 5 rejection gives ~28% 
improvement in mu-error 

• Factor of 10 rejection of PU jets increases improvement 
to 35%. 

• Little concerned that removing |eta|>3.8 jets would also 
improve the reference analysis. Then the sFCal 
improvements would be smaller.
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Backup
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Preliminary sFCal Upgrade 
Impact
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• Explored the potential improvements in PU jet 
rejection of a factor of 2, 5, and 10 for jets with 3.2<|
eta|<3.8. So PU jet acceptance of 2%, 1%, 0.4%, and 
0.2%. 

• Caveats: 

• Statistics are low 

• After the tight Mjj selection, most of the “tagging”-
jets in the forward region are HS jets. 
Improvement may be possible with looser 
selections 

• The (Central jet veto) veto on jets between the 
tagging jets are mostly more central |eta|<3.2 

• QCD WW background, which comes often from 1HS 
and 1PU jet, is reduced by 30% in the x10 scenario. It 
is 6% of the total bkg.

Reference Scenario 
Full Signal uncertainties
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• Explored the potential improvements in PU jet 
rejection of a factor of 2, 5, and 10 for jets with 3.2<|
eta|<3.8. So PU jet acceptance of 2%, 1%, 0.4%, and 
0.2%. 

• Caveats: 

• Statistics are low 

• After the tight Mjj selection, most of the “tagging”-
jets in the forward region are HS jets. 
Improvement may be possible with looser 
selections 

• The (Central jet veto) veto on jets between the 
tagging jets are mostly more central |eta|<3.2 

• QCD WW background, which comes often from 1HS 
and 1PU jet, is reduced by 30% in the x10 scenario. It 
is 6% of the total bkg.

sFCal Sign. mu_err %

Nominal 5.7 0.20 N/A

x2 5.73 0.199 0.5

x5 5.81 0.196 2.0

x10 5.90 0.193 3.6

Reference Scenario 
Full Signal uncertainties

1. Study does not optimize the 
analysis for the sFCal 

changes 
2. Only considers the region up 

to 3.8 in eta. 


