
6 4 Reconstruction and selection of events

An additional uncertainty to account for the extrapolation of the scale factor obtained from tt215

samples with pT ⇠ 200 GeV to higher momenta is calculated, with a resulting factor of 8.5% ⇥216

ln(pT/200 GeV) for t21 < 0.35. This is estimated based on the difference between PYTHIA8217

and HERWIG++ [78] showering models. For the 0.35 < t21 < 0.75 selection, this uncertainty218

is 3.9% ⇥ ln(pT/200 GeV) and treated as correlated with the uncertainty for t21 < 0.35. The219

W jet mass peak position and resolution are also extracted to obtain data-to-simulation scale220

factors on the soft drop jet mass as described in Ref. [36]. Because the kinematic properties of221

W jets and Z jets are very similar, the same corrections are also used in the case where the V jet222

is assumed to come from a Z boson.223

Table 1: Data-to-simulation scale factors for the efficiency of the t21 selection used in this anal-
ysis, as extracted from a top-quark enriched data sample and from simulation.

t21 selection Efficiency scale factor
t21 < 0.35 0.99 ± 0.1 (stat)± 0.04 (sys)
0.35 < t21 < 0.75 1.03 ± 0.2 (stat)± 0.11 (sys)

4.5 Final event selection and categorization224

After reconstructing the two vector bosons, we apply the final selections used for the search.225

Any V-boson candidate must have a pT greater than 200 GeV. If more than two such candidates226

are present in the event, the two jets with the highest pT are selected. The two jets are also227

required to have an angular seperation R larger than 0.8 from any lepton in the event. Leptons228

used for this veto need to have a pT greater than 35 (30) GeV, a pseudorapidity smaller than 2.5229

(2.4) and pass identification criteria which were optimized for high momentum leptons in the230

context of Ref. [79]. In addition, there are specific topological selection criteria for the analysis:231

We require the two jets to have separation |Dhjj| < 1.3, while the dijet system invariant mass mjj232

must be above 1058 GeV in order to be on the trigger plateau. Figure 1 shows the distribution233

of the softdrop jet mass and N-subjettiness for the leading jet in the event after this initial234

selection.235
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Figure 1: PUPPI softdrop jet mass distribution in MC and data (left) after preselections and
a t21 cut of 0.35 are applied as well as the PUPPI N-subjettiness t21 distribution for data and
simulated samples (right) after preselections and a softdrop mass cut of 65 GeV  mjet 
105 GeV are applied. The mjj cut has been raised to 1080 GeV from the analysis threshold of
1050 GeV, since no requirement on the substructure is made for the softdrop mass plot and
only HT-based triggers and no jet substructure-based triggers can be used.

To enhance the analysis sensitivity, the events are categorized according to the characteristics236

of the V jet. The V jet is deemed a W-boson candidate if its soft-drop mass falls in the range237

65–85 GeV, while it is deemed a Z-boson candidate if it falls in the range 85–105 GeV. This238

leads to three mass categories (WW, WZ and ZZ) for the double tag analysis and two mass239


