
N
o

t
r
e
v

i
e
w

e
d

,
f
o

r
i
n

t
e
r
n

a
l

c
i
r
c
u

l
a

t
i
o

n
o

n
l
y

VH ! qq̄(0)(bb̄ + cc̄))3 are set in the range of 83 fb to 1.6 fb and 77 fb to 1.1 fb in the WH and ZH signal
regions, respectively. These cross-section limits are translated into excluded Model B signal mass ranges
of 1100 – 2500 GeV for WH resonances and 1100 – 2600 GeV for ZH resonances. The corresponding
excluded mass ranges for Model A are 1100 – 2400 GeV for WH resonances, and 1100 – 1480 GeV and
1700 – 2350 GeV for ZH resonances.
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Figure 4: The observed and expected cross-section upper limits at the 95% confidence level for pp! V 0 ! VH !
qq̄(0)(bb̄ + cc̄) in Model A and Model B in the (left) ZH and (right) WH signal regions. The red and magenta curves
show the predicted cross-sections as a function of resonance mass for the models considered.

9 Summary

A search for resonances decaying to a W or Z boson and a Higgs boson has been carried out in the qq̄(0)bb̄
channel with 36.1 fb�1 of pp collision data collected by ATLAS during the 2015 and 2016 runs of the
LHC at

p
s = 13 TeV. Both the vector boson and Higgs boson candidates are reconstructed using large

radius jets, and jet mass and substructure observables are used tag W, Z and Higgs boson candidates and
suppress the dominant multijet background. In addition, small radius b-tagged track jets ghost-associated
to the large-R jets are exploited to select the Higgs boson candidate jet. The data are in agreement with the
Standard Model expectations, with the largest excess observed at mJJ ⇠ 3.0 TeV with a local significance
of 3.3 �. The global significance of this excess is 2.2 �. Upper limits on the production cross-section
times branching ratio to the qq̄(0)bb̄ final state are set for resonance masses in the range between 1.1
and 3.8 TeV with values ranging from 83 fb to 1.6 fb and 77 fb to 1.1 fb (at 95% CL) for WH and ZH
resonances, respectively. The corresponding excluded Heavy Vector Triplet Model B signal mass ranges
are 1.10 – 2.50 TeV for WH resonances, and 1.10 – 2.60 TeV for ZH resonances.

3 The signal samples contain Higgs boson decays to bb̄ and cc̄, but due to the branching ratios and b-tagging requirements the
sensitivity is dominated by H ! bb̄.
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