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A Comparison of the ηcηcηc mass measurements

A comparison of the current measurement of the J/ψ and ηc mass difference with previous
measurements is shown in Fig. 1.
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measurements is shown in Fig. 9.377
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Figure 1: Measurement of mass difference ∆MJ/ψ ,ηc compared to measurements from BaBar [1],
Belle [2], KEDR [3], BES III [4] and LHCb [5–7]; black error bars represent statistical uncertain-
ties, red error bars represent total uncertainties. The blue point with error bar shows the world
average [8], the magenta point with error bars represents the current measurement.
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B Comparison with theory prediction

The comparison of the measured ηc differential prompt production cross-section with the
colour-singlet model prediction [9] is shown in Fig. 2. While the colour-singlet contribution
provides in general a good description of the LHCb measurements, an indication of a
different slope could point to a colour-octet contribution exhibiting at larger pT values.
Enlarging measured pT range and improving theory uncertainties can be decisive to
quantify this effect.
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prediction (boxes) of the colour-singlet model [31].
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Figure 2: Measured (points) prompt production cross-section of the ηc meson compared to the
prediction (boxes) of the colour-singlet model [9].
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C Fit to the invariant mass in bins of pTpTpT

Projections of simultaneous fits to prompt-enriched and b-hadron-enriched samples in pT
bins are shown in Figs. 3, 4, 5 and 6. The signal yields after background subtraction are
displayed below the corresponding projections. In general, the fit gives a good description
of all Mpp distributions.
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Figure 11: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 6.5 < pT < 8.0GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.

20

Figure 3: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 6.5 < pT < 8.0 GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 12: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 8.0 < pT < 10.0GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 13: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 10.0 < pT < 12.0GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 4: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 8.0 < pT < 10.0 GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 12: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 8.0 < pT < 10.0GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 13: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 10.0 < pT < 12.0GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 5: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 10.0 < pT < 12.0 GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 14: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 12.0 < 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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Figure 6: Invariant mass distribution of the pp candidates for (top left) prompt enriched and
(top right) b-hadron enriched samples in the pT range 12.0 < pT < 14.0 GeV. 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 subtracted background
components from the fit are shown on the bottom plots for the two samples, respectively.
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