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Summary from last time

©

Last time we agreed we need a better (i.e., steeper) turn on for our triggers

©

This will let us place ourselves on the trigger efficiency plateau

©

Thresholds change a bit year-by-year, but in general triggers ask for:

@ HT > xxx
@ At least six jet with pt > yyy
@ One or two b tags

o This means that our preselection should include the following:

o At least six jets
o At least two b tags (it has this already)
o Some lower bound on jets pt

This also means that we can’t trigger 1tau3L and 2tau2L with multijet
triggers

o Drop them for now (?)

©
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New preselection

©

©

©

| propose to adopt the preselection choices that ttH(bb) people use

o At least six jets
o 6th jet pr > 40 GeV

Jets are sorted in pr = all first six jets will be above trigger threshold
Old preselection was:

@ > 1 loose taus

@ > 2 jets (definitely too low!)

@ > 2 loose btags
New preselection would be:

@ > 1 loose taus

@ > 6 jets

@ > 2 loose btags

@ 6 jet pr > 40 GeV
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UL2016 preVFP




1D trigger efficiency plots
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Trigger choice: unchanged wrt preUL

OR of:

O HLT_PFHT450_SixJet40_BTagCSV_p056
O HLT_PFHT400_SixJet30_DoubleBTagCSV_p056

O HLT_PFJet450

Reference triggers: OR of
O HLT_IsoMu24
@ HLT_IsoMu27

Selection:

o New preselection
o ==14==1pu

o Designed to have reference firing
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2D plots: checking the reference trigger
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o nlJets vs Ht trigger efficiency
o Left: MC/MCtruth efficiency ratio; right: corresponding errors

o The reference is unbiased in 2D too
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2D plots: trigger efficiency in
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o nlets vs Ht trigger efficiency in data

o Left: trigger efficiency; right: corresponding errors
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2D plots: trigger efficiency in
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o nlets vs Ht trigger efficiency in data

o Left: trigger efficiency; right: corresponding errors
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2D plots: data/MC efficiency ratio
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UL2016 postVFP




1D trigger efficiency plots
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2D plots: checking the reference trigger
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o nlJets vs Ht trigger efficiency
o Left: MC/MCtruth efficiency ratio; right: corresponding errors

o The reference is unbiased in 2D too
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2D plots: trigger efficiency in data
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2D plots: trigger efficiency in
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2D plots: data/MC efficiency ratio
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UL2018




1D trigger efficiency plots
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Trigger choice: unchanged wrt preUL
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@ HLT_PFJet500

Reference triggers: OR of
O HLT_IsoMu24
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Selection:

o New preselection
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o Designed to have reference firing
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2D plots: checking the reference trigger
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2D plots: trigger efficiency in data
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> C T 1 > C F. lemmi
S 12k o . o 09 S 2
o C [=3 C
% C 0.8 % C Introduction
10— om0 0s oan 10—
E . 07 = - UL2016_pre-
3 [ R 06 3 [ VFP
8— 8
r . - o 0.5 r UL2016_postV
L s om0 asss 0.4 H
6 6 L201
r 03 r uL2018
L 02 o= Closure tests
r 0.1 C New cuts?
2 Il Il Il Il Il Il Il 0 2 Il Il Il Il Il Il Il 0
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400 Conclusions
H; [GeV] Hr;[GeV]

o nlets vs Ht trigger efficiency in data

o Left: trigger efficiency; right: corresponding errors

F. lemmi (IHEP) Trigger studies 19/33



2D plots: trigger efficiency in
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2D plots: data/MC efficiency ratio
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o nlets vs Hy data/MC efficiency ratio
o Left: trigger efficiency; right: corresponding errors
o Eff in data lower than in MC (as we see in 1D)
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Closure tests




Closure tests

©

©

©

See if the 2D correction factors really help in correcting data/MC

efficiency agreement

Do not apply the 2D corrections to 2D efficiencies (will work by construction)

Apply 2D corrections to 1D efficiencies

For each bin in HT, the correction is the average over the Njet bins
o Do not consider bins where the relative uncertainty on the SF is > 50%
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Closure test — UL2016__preVFP
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Closure test — UL2016__postVFP
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Closure test — UL2018
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New category cuts?

Category Njets exp. in sig. Our cut New cut ?
1tauOL 10 >8 >8

ltaull 8 >6 >7

1tau2L 6 >4 >6

1tau3lL 4 >2 drop this cat
2tauOL 8 >6 >7

2taull 6 >4 >6

2tau2l 4 >2 drop this cat

o Njets we request is 2 less than the expected number from signal

o What happens if we increase it?
o Also apply HT > 500 cut
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1tauOL (UL2016_preVFP)
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1taull (UL2016_preVFP)
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1tau2lL (UL2016_preVFP)
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2tauOL (UL2016_preVFP)
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2taull (UL2016_preVFP)
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Conclusions

©

©

©

©

©

In the new preselection, the turn-ons look way nicer and steeper
With a cut like HT > 500 GeV we can be on the plateau for all years

| am really convinced this is the way to go

o Only “problem”: | hope it won't make QCD estimation harder

Also, the corrections seem to work properly

The categories would have lower stat

o How to deal with this? Should we treat 2016 pre/post VFP as one single thing?

(I think so...)

What do you think about all these things?
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