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other in the endcaps or both are in the endcaps. The ﬁt is performed separately for each of
the three sub-samples in each bin of each observable. An example of the projections of a twodimensional ﬁt for one bin of mγγ spectrum is shown in Fig. 1 for events with both photons in
the barrel (|η | < 1.44).
The maximum likelihood method is known to be biased for samples with small numbers of
events. This bias has been estimated with toy Monte Carlo experiments and the result of the ﬁt
corrected for it.
The number of signal events estimated with the ﬁt has been corrected for the reconstruction and
identiﬁcation efﬁciencies. It has also been unfolded for the detector resolution by inverting the
response matrix obtained from simulated events for mγγ , p T,γγ , Δϕγγ , and | cos ϑ∗ |. Given the
excellent performance of ECAL, the matrix is nearly diagonal and no regularisation has been
applied in the unfolding procedure.
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The uncertainties on the reconstruction of the photon four-momentum are dominated by the
ECAL energy scale, known at the level of 0.6 % in the barrel and of 1.4 % in the endcaps [11].
This affects the deﬁnition of the acceptance and induces bin-by-bin migrations in the differential cross section. The uncertainty on the measured cross section due to the acceptance effect is
null for the measurement bins far from the photon p T acceptance thresholds and can be up to
40% in the low mass bin of dσ/dmγγ .
The uncertainties associated to the photon identiﬁcation efﬁciency include the statistical and
systematic errors of the estimation methods, added in quadrature. For tag-and-probe and
random-cone methods, the systematic uncertainty has been estimated by applying the respective methods on simulated data: the difference between the value estimated with the method
and the value given by the fraction of simulated events passing the identiﬁcation criterion has
been taken as systematic uncertainty. This estimate is conservative, considering that the efﬁciency calculation includes already a correction for this difference. The total errors are of 1.9 %
for diphotons in the barrel and of 3.3 % for all diphotons.
Table 1: Summary of the systematic uncertainties. In this table are listed the different sources
of systematic uncertainties on the measured cross section with their respective contribution.
Integrated
cross-section
uncertainty
Uncertainty source
Energy scale
on acceptance

Differential
cross-section
uncertainty

|η | < 1.44
1.4%

Integrated
cross-section
uncertainty

Differential
cross-section
uncertainty

|η | < 1.44 or 1.56 < |η | < 2.5
∼ 1.5%

2.0%

∼ 2%

Energy scale
on bin-to-bin migration

-

∼ 1%

-

∼ 1.5%

Signal and background
distribution knowledge

6.3%
1.9%

Luminosity

4.0%

Total

7.9%

∼ 7%
∼ 2%
4.0%
∼ 8%

7.9%

Acceptance correction factor

∼ 9%
∼ 3%
4.0%
∼ 11%

3.3%
4.0%
9.7%

