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Figure 1: Invariant-mass distribution of the pp candidates for (top left) prompt-enriched and
(top right) b-hadron-enriched samples in the entire pT range, 6.5 < pT < 14.0GeV. The solid
blue lines represent the total fit result. The dashed magenta and dotted red lines show the signal
and background components, respectively. Signal distributions with the background components
from the fit subtracted are shown on the bottom plots for the two samples.

5 Systematic uncertainties157

The systematic uncertainties on the ⌘c production corresponding to the signal and back-158

ground descriptions in the invariant-mass fit are estimated using alternative fit models.159

Each uncertainty is estimated in pT bins as a di↵erence between the baseline fit result160

and the alternative fit result. Generally, bin-to-bin variations of uncorrelated systematic161

uncertainties addressed in this paragraph are small compared to the statistical uncertain-162

ties. These variations are parametrised using a linear pT dependence to reduce statistical163

fluctuations. The uncertainty related to a potential pT dependence of the resolution164

ratio is evaluated by modelling it using a linear function with the slope constrained by165

simulation. This systematic e↵ect is relevant for the di↵erential cross-section measurement.166

The uncertainty corresponding to the combinatorial background description is estimated167

by using an alternative model using a third-order polynomial function. The uncertainty as-168

sociated to the J/ ! pp⇡0 background contribution is estimated by varying the e�ciency169

ratio ✏J/ !pp⇡0/✏J/ !pp and the branching fraction ratio BJ/ !pp/BJ/ !pp⇡0 [?] within their170

uncertainties.171

The systematic uncertainty associated with the cross-feed probability is estimated by172

varying the e�ciency of the separation requirements. Separation e�ciencies are found to173

be in good agreement between data and simulation within uncertainties. The uncertainty174

related to the ratio of ⌘c and J/ e�ciencies is estimated by varying its value by the175

uncertainty corresponding to the simulation sample sizes.176

A potential e↵ect due to the invariant-mass resolution modelling is evaluated consider-177

ing, as an alternative model, the sum of two Crystal Ball functions [?] with symmetric178

tails on both sides of the peak. The uncertainty on the ⌘c natural width is accounted for179
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