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Figure 6: Data and combined signal and background model fit for all analysis categories, un-
weighted (left) and weighted by their sensitivity (right). The one (green) and two (yellow)
standard deviation bands include the uncertainties in the background component of the fit.
The lower panel shows the residuals after the background is subtracted.

0.95 ± 0.06 (stat) ± 0.07 (syst). This result is in agreement with the dedicated measurement of
Higgs boson properties in the diphoton channel with the same dataset [26] and with the Stan-
dard Model prediction, µ = 1. This mass measurement, obtained with CMS Run 2 data, is
combined with the previous CMS Run 1 measurement in the same channel, as shown in Fig. 7.
The combination gives:

mH = 125.07 ± 0.09 (stat) ± 0.10 (syst) GeV. (2)

A summary of the ATLAS and CMS Higgs boson mass measurements using the diphoton and
the four-lepton final states, combing Run 1 and Run 2 results, is shown in Fig. 8.

10 Summary
A new measurement of the Higgs boson mass has been conducted in the diphoton decay chan-
nel, utilising the complete dataset collected by CMS between 2016 and 2018 during Run 2 atp

s = 13 TeV at the CERN LHC. New analysis techniques, enabled by the increased integrated
luminosity, were used to improve the measurement precision, refine the detector calibration,
and derive corrections accounting for differences between photons and electrons.

The main improvements with respect to the previous analysis [8] include the derivation of
granular ET-dependent energy smearing corrections, a new simulation-based method to cor-
rect for differences between the photon and electron energy scales due to radiation damage
in the ECAL crystals, and a calibration procedure using Z ! µµg events to correct residual
energy scale differences between electrons and photons. In addition, a signal-to-background
classifier based on gradient boosting was employed, with backgrounds containing at least one
jet misidentified as a photon estimated using a data-driven technique. To further enhance the


