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Strategy
 First try with an event based BDT found to give tiny improvements.

 Change strategy by training a BDT to get an antiQCD jet tagger :
 → use leading and second leading jet in the event to build jet collection,
 → 2 taggers : t_had Vs. QCD and W_had Vs. QCD,
 → rerun 1M independent events for signal and bkgd training,
 → signals : RSG WW and Z’ ttbar 20 TeV mass only,→ →
 → background : p8_pp_jj_lo (pTHatMin = 2500, bias2SelectionPow = 6)

 → use only hadronic decay events,

 → set of variables similar to the CUT based ones to fully exploit them,
 → universal jet tagger that can be reused in various analysis.
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→ cut > 0
effS~85%
effB~15%

→ cut > 0.15
effS~75%
effB~5%

W_had Vs. QCD

Changed R 0.2  0.05→
for jet flow vars
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→ cut > -0.1
effS~90%
effB~35%

→ cut > 0.15
effS~60%
effB~10%

t_had Vs. QCD
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OR       antiQCD jet tagger cut
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+ jet1,2 tauXY>0
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+ jet1,2 tagger > 0.15
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CUT analysis

x
x
x
x

tagger analysis

+ jet1,2 m > 40 GeV
All cuts before btag
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CUT analysis
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 → use x backgrounds into the fit and get spiky shapes before btagging

tagger analysis
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CUT analysis

m_{Z} = 10 TeV               9937.1
m_{Z} = 15 TeV               2197.1
m_{Z} = 20 TeV                 397.9
m_{Z} = 25 TeV                   76.7
m_{Z} = 30 TeV                   14.2
m_{Z} = 35 TeV                     3.5
                      tt              50554.0
                QCD              24427.7

 2.5 ab⁻¹

 30 ab⁻¹

15 TeV 30 TeV
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tagger analysis

m_{Z} = 10 TeV             18312.2
m_{Z} = 15 TeV               3976.0
m_{Z} = 20 TeV                 667.4
m_{Z} = 25 TeV                 113.9
m_{Z} = 30 TeV                   22.4
m_{Z} = 35 TeV                     5.2
                      tt              88299.9
                QCD              14864.2
                    Vj                   371.0
                   VV                    19.4

15 TeV 30 TeV

 2.5 ab⁻¹

 30 ab⁻¹
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Changed R 0.2  0.05→

OR       antiQCD jet tagger cut
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+ jet1,2 tauXY>0
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+ jet1,2 tagger > 0.15
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+ jet1,2 m > 40 GeV+

CUT analysis

x
x
x
x

 → use x backgrounds into the fit and get QCD shape after preselection

x
x
x
x

tagger analysis

All cuts

( )
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CUT analysis

m_{RSG} = 10 TeV        10173.3
m_{RSG} = 15 TeV          2239.8
m_{RSG} = 20 TeV            446.7
m_{RSG} = 25 TeV              91.9
m_{RSG} = 30 TeV              22.1
m_{RSG} = 35 TeV                5.3
                            tt           1922.7
                      QCD       280497.2
                           Vj         29872.7
                          VV           3782.0

 2.5 ab⁻¹

 30 ab⁻¹

15 TeV
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tagger analysis

m_{RSG} = 10 TeV        15763.0
m_{RSG} = 15 TeV          3029.5
m_{RSG} = 20 TeV            627.5
m_{RSG} = 25 TeV            136.3
m_{RSG} = 30 TeV              33.7
m_{RSG} = 35 TeV                8.1
                            tt          2967.1
                      QCD         83575.9
                           Vj         25263.3
                          VV          5748.7

15 TeV

 2.5 ab⁻¹

 30 ab⁻¹
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 Defined antiQCD jet taggers for t_had and W_had :
    → simple cut on these taggers + 1 cleaning cut on jet mass reproduces and 
improves the whole CUT based analysis.

 Next steps :
    → document all these studies in a standalone note/paper.
    → go to detector level, compare DELPHES / Full sim performances and
      reproduce these analysis and the taggers.
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Backup
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Zprime_20TeV_ttbar RSGraviton_20TeV_ww

jj_lo
                      pTHatMin = 2500

jj_lo
     pTHatMin = 2500, bias2SelectionPow = 6

Training samples leading jet pT
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CUT 1
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CUT 2
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CUT analysis

CUT 3
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CUT analysis tagger analysis
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CUT 1
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+CUT 2
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