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Lepton selection stages

In order to understand what is introducing the mismatch in our selection, split
the lepton selections in stages

stage 0: no requirements at all
stage 1: |η| < 2.4
stage 2: lepton ID
stage 3: ISO
stage 4: IP

Stages are cumulative, so stage 4 corresponds to our “usual” leptons
Preliminary study on TTTT signal
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Tight electrons
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Electron issues

Results on electrons look nonsense
Seems 100% unreasonable to have this artificial cut at 18 GeV in pT spectrum
The code looks fine...
Check the electron MVA ID documentation then
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Electron issues

From slides here:
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Electron issues

To use the cuts in the table, the raw values of the electron MVA are needed
We were using squashed values to the [−1, 1] range!
The SS AN says: [...] Raw values can be obtained from squashed output via

raw = 1
2 log

(1 + squashed
1 − squashed

)
Let’s try these raw values
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Tight electrons
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Lepton loss at each stage

Compute number of leptons at each stage, normalized to the number of s0
leptons

Left: pre bug fix

s0 s1 s2 s3 s4
e 1 0.99 0.22 0.05 0.02
µ 1 0.99 0.56 0.32 0.30

Right: post bug fix

s0 s1 s2 s3 s4
e 1 0.99 0.57 0.37 0.31
µ 1 0.99 0.56 0.32 0.30

F. Iemmi (IHEP) e/µ mismatch 9 / 18



e/µ
mismatch

F. Iemmi

Lepton
counting

Lepton
reconstruction
efficiency

Expected
yields

Lepton reconstruction efficiencies

Study lepton reconstruction efficiencies to see if everything looks normal
Strategy:

1 Loop over generated e (µ) in the event
2 See if a reconstructed e (µ) matches
3 Matching criterion: ∆Rgen–reco < 0.4
4 Study this as a function of the lepton pT
5 Do it for each lepton stage
6 Use TEfficiency to properly treat errors
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Inclusive lepton efficiencies

Also compute inclusive reconstruction efficiencies
Simple ratio of numbers instead of histograms

εi = N i
match
N i , i ∈ {s0, s1, s2, s3, s4}

s0 s1 s2 s3 s4
e 0.29 0.29 0.47 0.69 0.77
µ 0.30 0.30 0.53 0.80 0.82
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1τ 1e 1τ 1µ
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Expected yields

2τ 1e 2τ 1µ

Expected yields for remaining categories in backup
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Some considerations on expected yields

The expected yields seem way more reasonable now that the bug in
electron MVA ID is fixed
There is still a non negligible difference in ttbar between 1e/1µ

Now we have more events in 1e than in 1µ

I suspect this is due to all the electrons that fall in the range [5, 10] GeV
These are not subject to any electron ID requirement!

And in fact, if I compute yields for 1e/1µ when leptons have pT > 10 GeV...
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Expected yields: p`
T > 10 GeV

1τ 1e 1τ 1µ
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Conclusions

Mismatch in categories with 1e/1µ seems to be solved
Reconstruction efficiencies look reasonable
Remark: lepton selection still needs to be refined

1 Get rid of electrons out of the range in which the MVA ID acts?
2 Put a lower bound on the lepton pT?
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