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Table 3: Number of background events and relative uncertainties for baseline and high-mass

event selections in the signal region in a m4� range from 100 to 600 GeV/c2
, estimated from data

as described in the text. Upper three rows: tt̄ and Z bb̄/cc̄ estimated from the control region

with inverted SIP3D, relaxed isolation, charge and flavour requirements for two leptons. Lower

three rows: Z+jets estimated from the control region with relaxed isolation and identification

requirements for two leptons.

baseline high-mass

NZbb̄/cc̄,tt̄→4e
0.01 ± 0.01 -

NZbb̄/cc̄,tt̄→4µ
0.05 ± 0.01 0.01 ± 0.01

NZbb̄/cc̄,tt̄→2e2µ
0.06 ± 0.01 0.01 ± 0.01

NZ+jets→4e
0.48 ± 0.08 0.20 ± 0.07

NZ+jets→4µ
0.09 ± 0.02 0.01 ± 0.01

NZ+jets→2e2µ
0.61 ± 0.11 0.22 ± 0.07

sample. This uncertainty enters in the calculation of a cross section limit through the normal-

ization of the signal. Also given for completeness in Table 4 is an evaluation of the systematics

uncertainties on the Higgs boson cross section and branching ratios [28].

Table 4: Summary of the magnitude of systematic uncertainties in percent. The uncertainties

assigned for the lepton reconstruction, identification and isolation apply to the event yields.

The uncertainty assigned to the electron energy scale is further propagated through the shape

of the expected signal and background reconstructed mass distributions.

Luminosity 4.5

Trigger efficiency 1.5

Higgs cross section 17-20

Higgs B.R. 2

Lepton reco/ID eff. 2-3

Lepton isolation eff. 2

Electron energy scale 3

6 Results

The reconstructed four-lepton invariant mass distributions obtained in the 4e, 4µ, and 2e2µ
channels with the baseline selection are shown in Fig. 3, and compared to expectations from

the SM backgrounds. Five (ten, six) event candidates are observed in 4e (4µ, 2e2µ) final states,

satisfying the baseline selection. The reconstructed four-lepton invariant mass distribution ob-

tained with the high-mass selection is shown in Fig. 4 for the combination of the three channels.

The reducible and instrumental backgrounds are very small or negligible. In Fig. 3 and 4, the

background rates are estimated from data (see below) and the corresponding shapes for the

m4� distributions are obtained from MC samples. The number of events observed, as well

as the background rates in the signal region within a mass range from m1 = 100 GeV/c2
to

m2 = 600 GeV/c2
, are reported for each final state in Table 5 for the baseline and high-mass

selections.

The measured distribution is seen to be compatible with the expectation from SM continuum

production of ZZ
(∗)

pairs. We observe Nbaseline

obs
= 21 events for the baseline selection, in


