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the non-negligible signal efficiency with only moderate background contamination for large159

dijet invariant mass. Two further categories are defined according to the V-jet mass by split-160

ting further the mass interval. Events with V-jet mass closer to the nominal W mass value,161

65 < m
j

 85 GeV, belong to the W mass category, and those with 85 < m
j

 105 GeV fall into162

the Z mass category. Even if the W and Z mass peaks cannot be fully resolved, this classification163

allows a partial discrimination between a potential W’ or Z’ signal. The signal efficiency for the164

combination of the eight categories reaches 36% at m
X

= 1.2 � 1.6 TeV, and slowly decreases to165

21% at m
X

= 4.5 TeV. The N-subjettiness and b tagging categorizations are shown in Fig. 2.166
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Figure 2: Distribution of the N-subjettiness t
21

(left) and b tagging discriminator output (right)

for data, simulated background and the signal. The distributions are normalized to the number

of events observed in data. The dashed vertical lines represent the boundary values of the

categories as described in the text.

6 Estimated and observed background167

The background is largely dominated by multijet production, which accounts for more than168

95% of the total. The top quark pair contribution is approximately 3–4%, depending on the169

category. The remaining fraction is composed of vector boson production in association with170

partons, and SM diboson processes.171

The background is estimated directly from data, assuming that it can be described by a smooth,172

parametrizable, monotonically decreasing function. This assumption is verified in the V-jet173

mass sidebands (40 < m
j

< 65 GeV) and in simulation. The functions considered are power174

laws of the variable x = m
VH

/

p
s, where

p
s = 13 TeV is the center of mass energy, and the175

number of parameters p, including the normalization, is comprised between 2 and 5:176
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Starting from the simplest functional form, an iterative procedure based on the Fisher F-test181

is used to check at 10% CL if additional parameters are needed to model the individual back-182

ground distributions. For most of the categories, the two-parameter functional form is found183


