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as a function of pT and |⌘| and because di↵erent multijet processes, in terms of quark, gluon, and heavy
flavour content, contribute di↵erent fractions to the 0-, 1-, and 2-tag samples.

The 0-tag sample is normalized to the 1- and 2-tag samples, separately, using a signal-free high mass
sideband of the H-jet defined by 145 GeV < mJ,H < 200 GeV. This sideband (SB), illustrated in Figure 1,
is orthogonal to the signal region and has similar expected event yield to the signal region. The normal-
ization of the multijet events is set by scaling the number of events in each region of the 0-tag sample
by

µ1(2)�tag
Multijet =

N1(2)�tag
Multijet

N0�tag
Multijet

=
N1(2)�tag

data � N1(2)�tag
tt̄ � N1(2)�tag

V+jets

N0�tag
data � N0�tag

tt̄ � N0�tag
V+jets

, (1)

where N0/1/2�tag
data , N0/1/2�tag

tt̄ and N0/1/2�tag
V+jets are the number of events observed in data, and predicted from

tt̄ and V+jets MC in the 0-, 1-, or 2-tag samples, respectively. As the selection of track jets for H-jets in
0-tag events di↵ers when modeling the 1-tag and 2-tag regions (as stated above), N0�tag

Multijet di↵ers between

estimates of the µ1�tag
Multijet and µ2�tag

Multijet.
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Figure 1: Illustration of the sideband and validation regions, showing orthogonal slices through the space defined
by the masses of the two boson candidates and the number of b-tags.

Kinematic corrections to the multijet background template are applied by reweighting events from the
0-tag sample. This is performed only for the 2-tag sample, as the modeling of the multijet background
in the 1-tag SB and validation regions (described below and as seen in Figure 1) without reweighting
is observed to be adequate. The weights are derived in the SB region, from third-order polynomial fits
to the ratio of the total background model to data in two distributions that are sensitive to kinematic
and b-tagging e�ciency di↵erences between the 0-tag and 2-tag samples: the track jet pT ratio, defined
as plead

T
plead

T +psublead
T

, and psublead
T , both using the pT distributions of the leading two pT track jets associated

to the H-jet. The reweighting is performed using 1-D distributions but is iterated so that correlations
between the two variables are taken into account. After each reweighting iteration, the value of µ1(2)�tag

Multijet
is recomputed to ensure that the normalization is kept fixed. No explicit uncertainties are associated with
this reweighting as these are determined from comparison with validation regions, as described below.
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