
Effect of reco and trigger efficiency 
correction on shape

More details in Analysis Note: AN-11-266

Kalanand Mishra

All efficiency tables provided by 
        Jeffrey Berryhill
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Jeff’s recommendation for trigger use (I)
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Jeff’s recommendation for trigger use (II)
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Jeff’s recommendation for trigger use (III)
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Efficiency calculation for cross triggers (I)
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Efficiency calculation for cross triggers (II)

                                                        In the present analysis we only care 
about events which have either 2 or 
3 offline reconstructed jets. In later 
slides I will show plots  where I lump 
both categories of events together. 
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Efficiency calculation for cross triggers (III)

The formulae on the previous slide simplify if the two jet legs are equal:

Jeff provided us “luminosity weighted average (LWA)” efficiency for 
each leg separately.
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Muon HLT efficiency table

Some variation 
observed in pT, η
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Muon isolation efficiency data/MC scale factor

Flat in pt, eta
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Electron reco/ID efficiency data/MC scale factor

Reco

ID

Some 
variation 
observed 
in pT, η
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Electron HLT efficiency: Ele27 in May10 reReco

Almost flat in pt, eta
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Electron HLT efficiency: Ele+2j+MHT: ele, MET

Ele leg: Similar to the previous slide (i.e., single ele efficiency)

E

MET leg: Not fully 
efficient up to 60 GeV
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Electron HLT efficiency: Ele+2j+MHT: jet30 leg
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Electron HLT efficiency: Ele+2j+MHT: jet25!30
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How does efficiency affect my shape ?
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Muon HLT efficiency

•Lumi weighted average
•For the combination of 
trigger paths 
recommended by Jeff

The efficiency
Is flat in mjj & mlνjj, 

although not flat in muon η
Has practically no 

impact on template after 
efficiency correction

Kinematic acceptance taken from W+jets MC
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Muon HLT efficiency: effect on W+jets template
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Muon isolation efficiency scale factor

•Lumi weighted average

Flat in mjj & mlνjj

No impact on template 
from efficiency correction

Kinematic acceptance taken from W+jets MC
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Electron reco efficiency scale factor

•Super cluster ➔ Gsf 
electron efficiency
•Lumi weighted average

Flat in mjj & mlνjj

No impact on template

Kinematic acceptance taken from W+jets MC
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Electron ID efficiency scale factor

•Gsf Electron ➔ ID 
efficiency
•Lumi weighted average

Flat in mjj & mlνjj

No impact on template

Kinematic acceptance taken from W+jets MC
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Electron HLT efficiency: Ele27 in May10 reReco

•Lumi weighted average
•For the combination of 
trigger paths 
recommended by Jeff

The efficiency
Is flat in mjj & mlνjj, 

although not flat in el pT, η
Has practically no 

impact on template after  
efficiency correction

Kinematic acceptance taken from W+jets MC
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Ele27 May10 reReco: effect on W+jets template
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Electron HLT efficiency: Ele+2j+MHT: ele leg

•Lumi weighted average

Efficiency of this leg is
Consistent with Ele27 

efficiency shown earlier

Kinematic acceptance taken from W+jets MC
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Electron HLT efficiency: Ele+2j+MHT: MHT leg

•Lumi weighted average

Efficiency of this leg
Is NOT flat: decreases 

monotonically by 5% from 
low mjj to high mjj

Has small variation 
between 50−130 GeV, i.e.,  
the region relevant for 
Higgs & diboson analyses.

Kinematic acceptance taken from W+jets MC
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Electron HLT efficiency: Ele+2j+MHT: 2j leg

•Lumi weighted average

Efficiency of this leg is
NOT flat: plateau is 

reached at 160 GeV 
Decrease at high mass 

is from dijet combination 
where the leading jet has 
high pT and second jet has 
low pT.

Kinematic acceptance taken from W+jets MC
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Electron HLT efficiency: Ele+2j+MHT: total

•Lumi weighted average

The efficiency
has non-negligible 

impact on template after 
efficiency correction

Kinematic acceptance taken from W+jets MC
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Ele+2j+MHT: effect on W+jets template
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Summary

✦I have developed machinery to compute efficiency correction 
factors as a function of mjj and mlνjj. If this group thinks it would be 
useful then I can put these in some common place (cvs or svn) so 
that people can use these to correct their template shapes.

✦The reco and ID efficiency scale factors, and single lepton trigger 
efficiency are independent of sample

-although they need to be computed as “lumi-weighted average”.

✦Trigger efficiency for lepton+2jet+MHT trigger is sample 
dependent

-Need to derive correction factors separately for each physics 
process of interest: W+jets, diboson, ttbar, single top, QCD, Z
+jets, Higgs, technicolor, Z’, WH.


