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5 Systematic uncertainties320

The main sources of systematic uncertainties on the expected yields are summarized in Table 4.321

Systematics uncertainties have been evaluated from data for the trigger efficiency as well as for322

effects from individual lepton reconstruction, identification and isolation efficiencies, and from323

energy-momentum calibration. Additional systematics affecting the derivation of exclusion324

limits come from the limited statistics in the background control regions which propagate to325

the background evaluation in the signal region. All major background sources are derived from326

control regions, and the comparison of the data with the background expectation in the signal327

region is independent of the uncertainty on the LHC integrated luminosity for the data sample.328

This uncertainty only enters in the derivation of an absolute limit on a cross section. Also given329

for completeness in Table 4 is an evaluation of the systematics uncertainties on the Higgs boson330

cross section and branching ratios.

Table 4: Summary of the magnitude of systematic uncertainties in percent.
Luminosity 6

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
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6 Results332

The reconstructed four-lepton invariant mass distributions obtained in the 4e, 4µ, and 2e2µ333

channels with the baseline selection are shown in Fig. 3, and compared to expectations from334

the SM backgrounds. Two (four, five) event candidates are observed in 4e (4µ, 2e2µ) final335

states, satisfying the baseline selection. The reconstructed four-lepton invariant mass distribu-336

tion obtained with the high-mass selection is shown in Fig. 4 for the combination of the three337

channels. The reducible and instrumental backgrounds are very small or negligible. In Fig.3338

and 4, the background rates are estimated from data (see below) and the corresponding shapes339

for the m4` distributions are obtained from MC samples. The number of events observed, as340

well as the background rates in the signal region within a mass range from m1 = 100 GeV/c2
341

to m2 = 600 GeV/c2, are reported for each final state in Table 5 for the baseline and high-mass342

selections.343

The measured distribution is seen to be compatible with the expectation from SM continuum344

production of ZZ(∗) pairs. The combination of the three channels does not reveal a particular345

clustering of events around any given mass. We observe Nbaseline
obs = 15 events for the baseline346

selection compared to an expectation of 14.4 ± 0.6 events from SM background evaluation.347

This corresponds to a 63% probability for the background to fluctuate to a value ≤ Nbaseline
obs in348

a random experiment. We observe Nhighmass
obs = 8 events for the high-mass selection compared349

to an expectation of 12.4± 0.5 events from SM background evaluations. This corresponds to a350

13% probability for the background to fluctuate to a value≤ Nhighmass
obs in a random experiment.351

More details on the event kinematics are given in Table 6. The mass m4`, transverse momentum352


