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tribution of that set to the total uncertainty in mH. The expected uncertainties are evaluated
using an Asimov dataset [42] generated from the expected SM signal with the best-fit back-
ground model. The observed impact of individual sources of uncertainty is summarised in
Table 1. The leading systematic uncertainty arises from the limited number of events in the
data and simulated Z ! µµg samples used to derive residual corrections to the photon energy
scale. The next largest contribution comes from the uncertainty in the extraction of the energy
scale corrections for photons with ET > 80 GeV in the Z ! µµg sample. The systematic un-
certainty associated with the interference between the gluon-fusion-induced H ! gg signal
process and the continuum diphoton background is estimated from the difference between fits
using the standard signal simulation and a signal simulation that includes interference, and is
found to be 27 MeV. Finally, the 13 MeV contribution labelled ‘other sources’ accounts for un-
certainties related to the luminosity measurement, simulation-to-data corrections applied to the
signal, and theoretical uncertainties in the signal prediction, including the branching fraction,
the strong coupling constant aS, the renormalization and factorization scales, and the choice of
parton distribution functions.

Table 1: Observed impact of the different sources of systematic uncer-
tainty in the measurement of mH

Source Contribution (MeV)
Photon energy scale

Statistical uncertainty of muon sample 75
Residual non-linearity 64
Muon momentum 38
Electromagnetic shower 23

Photon energy resolution 7
Interference between ggH signal and background 27
Other sources 13
Statistical uncertainty 100
Total uncertainty 150

9 Results
To extract the measured value of mH and its uncertainty, a simultaneous binned maximum
likelihood fit is performed to the mgg distributions of all analysis categories in the range 100 <
mgg < 180 GeV, using a bin size of 125 MeV, which is small compared to the mass resolution.
The results are obtained with an asymptotic approach [43, 44], using a test statistic based on
the profile likelihood ratio [42]. In the fit, the signal strength, µ = s/sSM, is allowed to vary,
while GH is fixed to 4 MeV. The data and the combined signal-plus-background model for all
categories, both unweighted and weighted by their S/(S+B) ratios, are shown in Fig. 6.

The best-fit value of the Higgs boson mass is found to be:

mH = 125.14 ± 0.10 (stat) ± 0.11 (syst) GeV. (1)

For comparison, the expected uncertainties are ±0.10 (stat) ± 0.11 (syst) GeV. A scan of twice
the negative logarithm of the likelihood as a function of mH is shown in Fig. 7. To val-
idate our signal model, based on Voigtian functions with an additional parameter GH, we
also measure the signal strength µH!gg using the full Run 2 dataset, obtaining µH!gg =


