
14 6 Results

Table 5: Number of events observed, background and signal rates for each final state in a
mass range from m1 = 100 GeV/c2 to m2 = 600 GeV/c2 both for the baseline and high-mass
selections. For ZZ, Z+jets, tt̄ and Zbb̄/cc̄ the data driven estimations are used, for WZ the
Monte Carlo estimation is used.

baseline
4e 4µ 2e2µ

ZZ 2.76 ± 0.18 4.10 ± 0.27 6.72 ± 0.45
Z+jet 0.37 ± 0.07 0.06 ± 0.01 0.39 ± 0.07

Zbb̄/cc̄, tt̄ 0.01 ± 0.02 0.01 ± 0.01 0.02 ± 0.02
WZ 0.006± 0.006 0.006± 0.006 0.024± 0.012

All background 3.13± 0.19 4.17± 0.27 7.14± 0.46
mH = 150 GeV/c2 0.368± 0.007 0.637± 0.009 0.996± 0.011
mH = 200 GeV/c2 0.816± 0.011 1.161± 0.014 1.907± 0.018
mH = 250 GeV/c2 0.656± 0.009 0.885± 0.010 1.533± 0.013

Observed 3 6 6

high-mass
4e 4µ 2e2µ

ZZ 2.50 ± 0.17 3.55 ± 0.23 6.10 ± 0.40
Z+jet 0.14± 0.06 0.004 ± 0.004 0.15 ± 0.06

Zbb̄/cc̄, tt̄ - - -
WZ - - 0.006± 0.006

All background 2.64± 0.18 3.55± 0.23 6.25± 0.40
mH = 150 GeV/c2 0.018± 0.002 0.030± 0.002 0.045± 0.002
mH = 200 GeV/c2 0.765± 0.011 1.080± 0.013 1.801± 0.017
mH = 250 GeV/c2 0.621± 0.009 0.833± 0.010 1.442± 0.013

Observed 0 2 6

The exclusion limits for a SM-like Higgs Boson are computed for a large number of mass points372

in the mass range 110-600 GeV/c2, and using the predicted signal and background shapes.373

The choice of the spacing between Higgs mass hypotheses is driven by either detector resolu-374

tion, or the natural width of the resonance, depending on which one dominates. The signal375

shape is determined using 17 simulated samples covering the full mass range. The shapes for376

each simulated sample are fitted using a function ( f MC) obtained as a convolution between a377

Breit-Wigner-like probability density function to describe the theoretical resonance line shape,378

and a Crystal-Ball function to describe the detector effects. The parameters of the Crystal-Ball379

function are interpolated for the Higgs boson mass points where there is no simulated sample380

available. The mass shapes for the backgrounds are determined by fits to the simulated sample381

of events, with full detector simulation, and taking into account high-order effects, while the382

normalization is taken from the overall event yield estimates as described in previous sections.383

As a cross check the cut-and-count method has been used. To calculate the exclusion limits, the384

shapes are integrated in a given mass window, [m1, m2] =
[

f MC
min(mH), f MC

max(mH)
]
, to extract the385

signal and background yields. The mass window is chosen for each mass point so to find the386

optimal expected limit, computed with a Bayesian approach with flat prior. The resulting mass387

windows are asymmetric and their width, accounts for the mass migrations from generated to388

reconstructed quantities, the mass resolution and the intrinsic width for a given central mass389

hypothesis. Similar exclusion limits results are obtained for the cut-and-count method and for390


