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sections. The effect on the acceptance is relevant only in kinematic regions near the photon pT
thresholds and results in an uncertainty of 40% in the most affected region, the lowest values
of mγγ . The uncertainty from the bin-to-bin migration is about 1%.
The systematic uncertainty on the measured photon identification efficiency (εdata in Eqn. (3))
is estimated by applying the tag-and-probe and random-cone methods on simulated events.
The difference between the efficiency value obtained with these methods and that given by
the fraction of simulated events passing the identification criteria is taken as the systematic
uncertainty. The uncertainty from the acceptance and efficiency correction factor C is taken
as the quadratic sum of the statistical uncertainties on the different factors of Eqn. (3) and the
systematic uncertainty mentioned above. The systematic and statistical uncertainties on εdata
total 1.9% for diphotons in the barrel and 3.3% for all diphotons.
The systematic uncertainties on the signal and background isolation probability distributions
f (I) are estimated with Monte Carlo pseudo-experiments in which f (I) is varied. The variations correspond to the differences between the shapes of the nominal and validation distributions observed in the validation of the random-cone and impinging-track methods (Section
3). In the first bin of the probability density functions, they are of the order of ±0.01 for the
signal, and range from ±0.03 to ±0.05 for the background. The uncertainty on f (I) from its
dependence on the distribution of photon transverse energy ET , photon pseudorapidity η, and
number of vertices nvtx is estimated from the change in f (I) when using the ET , η, and nvtx distributions from the diphoton simulation instead of those from the diphoton event candidates
in data. This contribution to the uncertainty is negligible. The overall systematic uncertainty
from the f (I) distributions on the integrated cross section is about 8%, and varies from 4 to
27% on the differential cross sections, depending on the bin and the subsample.
A 4% uncertainty is assigned to the integrated luminosity [29]. The various contributions to
the systematic uncertainties are summarised in Table 1.
Table 1: Contributions to the systematic uncertainties on the measured differential cross sections for two pseudorapidity ranges. The uncertainties are computed for each bin of Figs. 3
to 10. The values listed below are averages.

|η | < 1.44

|η | < 2.5

1.5%

2%

Energy scale
on bin-to-bin migration

1%

1.5%

Signal and background
distributions for f (I)

7%

9%

Acceptance and efficiency
correction factor C

2%

3%

Luminosity

4%

4%

Total

8%

11%
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This section introduces the theoretical calculations whose predictions are compared to the experimental data in Section 8. The leading contributions to the production of pairs of prompt

