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Our current trigger choices

Choice of signal triggers
HLT_PFHT450_SixJet40_BTagCSV_p056 OR
HLT_PFHT400_SixJet30_DoubleBTagCSV_p056

Choice of reference triggers
HLT_IsoMu24 OR HLT_IsoMu27

These are the same choices of 4tops FH and t̄tH(bb)
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The task in a nutshell

Use TEfficiency
Discarding negative-weighted events

Treating TEfficiencies correctly:
Fill one TEfficiency object for each sample
Add them together weighting by σL/Ngen

Study trigger efficiency in the preselection
Add the request for exactly 1 tight muon to preselection

Make the reference trigger fire
Use t̄tt̄t, t̄t, t̄t+X and QCD as MC processes
Compute efficiency in data and compare with MC
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Trigger efficiency
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

tttt

Preselection + 1µ

Non-negligible flat scale
factor
Fitted the ratio with a
constant line
SF = 0.8771 ± 0.005948

Also plotted HT
distribution for signal
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Trigger efficiency: signal
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 (ref: HLT_IsoMu24 || 27)tttt

 (truth)tttt

Preselection + 1µ

High efficiency on signal
Confirming what we saw in
“inclusive” efficiency
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Some remarks

It seems that the efficiency in data is lower by a non-negligible amount
I found the following in the tt̄H(bb̄) AN:

Worth looking at HLT_PFJet450_v
We have it available in the ntuples
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Trigger efficiency: adding HLT_PFJet450 to signal triggers
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

tttt

Preselection + 1µ

Data and MC are closer
Fitted the ratio with a
straight line of the form

y = mx + q

m = 0.0001327 ± 3.083e-05
q = 0.8085 ± 0.02034

Also plotted HT
distribution for signal
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Trigger efficiency
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

Preselection + 1µ +
Njets ≥ 6
Fitted the ratio with a
constant line
SF = 0.9187 ± 0.006076
SF closer to 1

F. Iemmi (IHEP) Trigger efficiency 8 / 23



Trigger
efficiency

F. Iemmi

Trigger efficiency
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Prob   0.9381
p0        0.0061± 0.9186 

MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

Preselection + 1µ +
Njets ≥ 6 + pT ,µ > 25 GeV
Fitted the ratio with a
constant line
SF = 0.9186 ± 0.0061
SF almost unchanged
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Trigger efficiency
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

Preselection + 1µ +
Njets ≥ 6 + pT ,µ > 25 GeV
+ pT ,jet > 35 GeV
Fitted the ratio with a
constant line
SF = 0.9579 ± 0.008932
SF closer to 1
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Trigger efficiency
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

Preselection + 1µ

Non-negligible flat scale
factor
Fitted the ratio with a
straight line of the form

y = mx + q

m = 0.03354 ± 0.002932
q = 0.6052 ± 0.02479
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Trigger efficiency
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

Preselection + 1µ +
HT(jets) > 500 GeV
Fitted the ratio with a
straight line
SF = 0.9187 ± 0.006076

m = 0.01962 ± 0.002331
q = 0.7593 ± 0.02218

Line is flatter
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Trigger efficiency
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MC (ref: HLT_IsoMu24 || 27)

MC (truth)

2016 data (ref: HLT_IsoMu24 || 27)

Preselection + 1µ +
HT(jets) > 500 GeV +
pT ,µ > 25 GeV
Fitted the ratio with a
straight line

m = 0.01941 ± 0.0023
q = 0.7615 ± 0.02195

No big changes in
parameters
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Trigger efficiency
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Preselection + 1µ +
HT(jets) > 500 GeV +
pT ,µ > 25 GeV +
pT ,jet > 35 GeV
Fitted the ratio with a
straight line

m = 0.02432 ± 0.004449
q = 0.7786 ± 0.03653
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2D Trigger efficiency: DATA
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2D Trigger efficiency: MC
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2D Trigger efficiency: DATA/MC
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ZhangYu spotted
some discrepancy
at high HT, see
the following for
partial solution
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2D Trigger efficiency: DATA/MC errors

0.108 0.0353 0.0286 0.042 0.0591 0.071 0.112 0.249

0.369 0.0409 0.0203 0.0216 0.0289 0.031 0.0474 0.108

0.0962 0.0309 0.0218 0.0248 0.0256 0.0386 0.0861

0.359 0.0652 0.032 0.0307 0.0269 0.0302 0.0878

3.17 0.19 0.0729 0.0427 0.0371 0.0465 0.0699

0.176 0.104 0.0662 0.0709 0.128

0.725 0.194 0.131 0.121 0.217

0.844 0.333 0.265 0.624

0.843 0.844 0.602

0 200 400 600 800 1000 1200 1400
 [GeV]T,jH

4

5

6

7

8

9

10

11

12

13

Je
t m

ul
tip

lic
ity

0

0.5

1

1.5

2

2.5

3

Preselection + 1µ

F. Iemmi (IHEP) Trigger efficiency 18 / 23



Trigger
efficiency

F. Iemmi

2D Trigger efficiency: DATA (HLT_PFJet450)

0.004 0.0484 0.172 0.238 0.253 0.314 0.631 0.964

0.00414 0.0794 0.391 0.572 0.615 0.649 0.821 0.987

0.0742 0.419 0.705 0.769 0.788 0.859 0.946

0.055 0.402 0.754 0.812 0.859 0.926 0.961

0.25 0.367 0.716 0.881 0.895 0.896 1

0.781 0.8 0.866 0.898 1

0.5 0.867 0.875 0.862 0.9

1 0.833 1 1

1 1 1

0 200 400 600 800 1000 1200 1400
 [GeV]T H

4

5

6

7

8

9

10

11

12

13

 J
et

 m
ul

tip
lic

ity

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Preselection + 1µ

F. Iemmi (IHEP) Trigger efficiency 19 / 23



Trigger
efficiency

F. Iemmi

2D Trigger efficiency: MC (HLT_PFJet450)
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2D Trigger efficiency: DATA/MC (HLT_PFJet450)
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Agreement is
improved in high
HT region
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2D Trigger efficiency: DATA/MC errors (HLT_PFJet450)
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Conclusions

All these plots are computed wrt HT(jets)
No major differences when I try HT(jets+leptons)

We may need to add HLT_PFJet450 to our signal triggers to recover some
efficiency in data at high HT
I wonder if I should increase the range of histograms in HT

It seems that I still have statistics at 1500 GeV
It seems that the gap DATA/MC is reducing while going up in HT
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