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Cumulative data-simulation scale factor - HEP Top Tagger, HEP Combined Tagger
|h| < 1.0

Tagger pT bin ( GeV/c) MADGRAPH POWHEG MC@NLO

HEP Combined WP2
200 < pT < 250 0.91 ± 0.04 0.92 ± 0.04 0.88 ± 0.04
250 < pT < 400 0.93 ± 0.03 0.95 ± 0.03 0.93 ± 0.03
pT > 400 1.15 ± 0.07 1.36 ± 0.07 1.19 ± 0.07

HEP Combined WP3
200 < pT < 250 0.86 ± 0.05 0.86 ± 0.05 0.86 ± 0.05
250 < pT < 400 0.91 ± 0.04 0.93 ± 0.04 0.93 ± 0.04
pT > 400 0.98 ± 0.09 1.10 ± 0.12 1.10 ± 0.12

1.0 < |h| < 2.4
Tagger pT bin ( GeV/c) MADGRAPH POWHEG MC@NLO

HEP Combined WP2
200 < pT < 250 0.95 ± 0.05 0.93 ± 0.06 0.93 ± 0.05
250 < pT < 400 0.91 ± 0.04 0.95 ± 0.05 0.95 ± 0.04
pT > 400 0.85 ± 0.11 0.95 ± 0.15 0.99 ± 0.13

HEP Combined WP3
200 < pT < 250 1.02 ± 0.07 1.00 ± 0.08 0.96 ± 0.07
250 < pT < 400 0.90 ± 0.05 0.97 ± 0.06 0.93 ± 0.05
pT > 400 0.85 ± 0.16 1.00 ± 0.22 0.99 ± 0.19

Table 8: Data-simulation scale factors after requiring all selections of the HEP Combined Tagger
WP2 and after requiring all selections of the HEP Combined Tagger WP3. The scale factor is
measured for three tt Monte Carlo generators in three pT regions and in two h regions. The
scale factor is measured with the semileptonic selection with subjet b-tagging.

The top tagging scale factor is defined as the efficiency for tagging top jets in data divided by
the efficiency for simulated events. The efficiency denominator is defined by the number of
top candidate jets in the semileptonic selection with subjet b-tagging. The scale factor in three
different pT bins and two h bins is shown in Table 8. The dependence of the scale factor on
jet h observed with the CMS Top Tagger is not observed with the HEP Top Tagger, although
some mis-modeling is also observed in the pairwise mass of the two lowest pT subjets m23.
The variable used by the CMS Top Tagger to make W mass selections, the minimum pairwise
mass of subjets mmin, is more susceptible to mis-modeling than the HEP Top Tagger W mass
selection.

6.0.3 Type 2 top tag validation

The semileptonic event selection is also used to validate the ‘type 2’ tagging prescription de-
scribed in Section 3.5. The leading pT jet in the hadronic hemisphere is the W jet candidate.
Figure 13a shows the jet mass distribution of the W jet candidate. The distribution is domi-
nated by merged W jets and therefore the jet mass peaks at the W boson mass. The mass drop
distribution of the W jet candidate is shown in Figure 13b. Figure 13c shows the pairwise mass
of the W jet candidate and the closest jet in DR. This pairwise mass reconstructs the top quark
candidate, and the distribution is seen to peak near the top quark mass.

Additionally, this sample can be used to derive the subjet-energy scale and its uncertainty. This
is done by comparing the position of the W mass peak in data and simulation after a fit to each
mass distribution. We find good agreement in the W mass peak position, shown in Figure 13a.
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