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X! ZZ! ll!! ��

DRAFT

Variables Cut Values
Lepton pT (leading, subleading) >(30 GeV, 20 GeV)
m!! 76–106 GeV
Emiss

T >120 GeV
! R!! <1.8
! " (#p!!

T ,
#Emiss

T ) >2.7
Fractional pT di" erence <0.2
Number of b-jets 0
! " ( #Emiss

T , jets) > 0.4
p!!

T /m
ZZ
T < 0.7

Table 1: Summary of the event selection criteria described in the text for the high mass resonance search.

Jets are reconstructed from topological calorimeter clusters [35] using the anti-kt algorithm [36] with134

radius parameter R = 0.4. All jets must have pT > 20 GeV and |$| < 4.5. Jets are calibrated as described135

in Ref. [37]. In order to reduce the e" ects from pileup, a further selection is applied to jets with pT < 50136

GeV and |$|< 2.4 using tracking information [38].137

Jets containing b-hadrons (b-jets) can be discriminated from other jets based on the relatively long lifetime138

of b-hadrons. This analysis adopts a selection that achieves in tt events an e# ciency of about 85%, on139

average, for identifying b-jets [39] and a rejection factor for light flavor jets of about 27.140

The missing transverse momentum #Emiss
T , is the negative vectorial sum of the transverse momenta from141

calibrated selected objects, such as electrons, muons, and jets. As mentioned above, the pT requirement142

of 7 GeV is applied to electrons and muons, and 20 GeV to the jets. Tracks with pT > 0.5 GeV, |$| < 2.5,143

compatible with the primary vertex, and not matched to any of those objects are also included in the144

reconstruction as the so-called “Track Soft Term (TST)” [40]. This algorithm using the TST is more145

robust against pileup than the algorithm considered in Run-1 using the Calorimeter Soft Term (CST),146

where the topological calorimeter clusters not matching to any of the selected objects are included in the147

Emiss
T reconstruction.148

5 Event Selection149

The event selection criteria applied in this analysis are determined by maximizing the signal significance150

in the mass range between 300 GeV and 1 TeV using simulated narrow-width high-mass Higgs bosons151

and are summarized in Table 1.152

Events pass a single-lepton trigger requiring µ (e) candidates with pT > 20 GeV(ET > 24 GeV) that are153

matched to o$ ine muons (electrons) with pT > 20 (25) GeV. Furthermore, they must have at least one re-154

constructed vertex with at least two associated tracks with pT > 400 MeV. Data quality criteria are applied155

to reject events from non-collision backgrounds or events with degraded detector performance [41].156

Candidate events from a Z boson decay are required to contain two same-flavor and opposite-charge157

leptons with invariant mass satisfying 76 < m!! < 106 GeV.158
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