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Two issues have been identified in the calculation of the D0 efficiency, which affects the

published D0 cross-section measurements from pp collisions at
√
s = 13 TeV [1]. What

follows is a brief description of the nature of these problems, before the corrected results

are given.

To save computing resources, simulated events are only propagated through the full

simulation of the LHCb detector if all charged final state particles are within the geometrical

acceptance, defined to be 10 < θ < 400 mrad in the polar angle. The efficiency for this

requirement is estimated from dedicated simulated samples with the requirement omitted,

and which are not propagated through the detector simulation.

As the efficiencies for configurations with all particles inside the acceptance are de-

termined differentially in bins of meson (pT, y), it is sufficient to create a sample of

D∗+ → D0π+, with D0 → K−π+ to evaluate both the D∗+ → D0π+ and the D0 → K−π+

efficiencies. A mistake was made in computing the D0 efficiency in that also here the

angular requirement on the soft pion from the D∗+ was included. This has now been

corrected, most notably leading to a decrease of the measured cross-section in the range

0 ≤ pT < 1 GeV/c for large values of y.

The second issue was a bug in the coarse-graining of the fine binning used in the

simulation to the final bins used for the published numbers. The effect was small, mainly

affecting the low-pT bins, but resulted in a slight underestimate of the D0 cross-section.

Open Access, Copyright CERN,

for the benefit of the LHCb Collaboration.

Article funded by SCOAP3.

doi:10.1007/JHEP09(2016)013

mailto:alex.pearce@cern.ch
http://dx.doi.org/10.1007/JHEP03(2016)159
http://arxiv.org/abs/1510.01707
http://dx.doi.org/10.1007/JHEP09(2016)013


J
H
E
P
0
9
(
2
0
1
6
)
0
1
3

Having resolved both issues, the corrected numbers for the integrated D0 and the

estimated cc cross-section are:

σ(pp→ D0X)1<pT< 8 GeV/c, 2.0<y< 4.5 = 2470± 3± 130 µb,

σ(pp→ ccX)pT< 8 GeV/c, 2.0<y< 4.5 = 2840± 3± 170± 150 µb.

All tables and figures in which the measurements are affected are given below, with the

numbering and captions being identical to those in the original paper. Based on the

corrected 13 over 7 TeV ratio for D0 shown in figure 7, the statement “the agreement

worsens with increasing rapidity for low pT”, given on page 18 of the published paper, is

no longer supported.
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Figure 5. Measurements and predictions for the absolute prompt (top) D0, and (bottom) D+

cross-sections at
√
s = 13 TeV. Each set of measurements and predictions in a given rapidity bin is

offset by a multiplicative factor 10−m, where the factor m is shown on the plots. The boxes indicate

the ±1σ uncertainty band on the theory predictions. In cases where this band spans more than two

orders of magnitude only its upper edge is indicated.
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Figure 7. Measurements and predictions of the prompt D0, D+, D+
s , and D∗+ cross-section ratios.

The dash-dotted lines indicate the unit ratio for each of the rapidity intervals and the dashed lines

indicate a ratio of two. Each set of measurements and predictions in a given rapidity bin is offset

by an additive constant m, which is shown on the plot. No prediction is available for the D+
s ratio.
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Extrapolation factor Cross-section (µb)

D0 0 < pT < 8 GeV/c 2 < y < 4.5 1.0004± 0.0009 3240± 4± 190

D+ 0 < pT < 8 GeV/c 2 < y < 4.5 — 1290± 8± 190

D0 1 < pT < 8 GeV/c 2 < y < 4.5 1.0005± 0.0009 2470± 3± 130

D+ 1 < pT < 8 GeV/c 2 < y < 4.5 — 1000± 3± 110

D+
s 1 < pT < 8 GeV/c 2 < y < 4.5 — 460± 13± 100

D∗+ 1 < pT < 8 GeV/c 2 < y < 4.5 1.0004± 0.0023 880± 5± 140

Table 3. Prompt charm production cross-sections in the kinematic ranges given. The computation

of the extrapolation factors is described in the text. The first uncertainty on the cross-section is

statistical, and the second is systematic and includes the contribution from the extrapolation factor.

No extrapolation factor is given for D+
(s) as a measurement is available in every bin of the integrated

phase space.

Quantity Measurement

σ(D+ → K−π+π+)/σ(D0 → K−π+) 0.953+0.003
−0.003

−0.060
−0.054

σ(D+
s → [K−K+]φπ

+)/σ(D0 → K−π+) 0.106+0.003
−0.003

−0.009
−0.010

σ(D∗+ → [K−π+]D0π+)/σ(D0 → K−π+) 0.242+0.001
−0.001

−0.027
−0.026

σ(D+
s → [K−K+]φπ

+)/σ(D+ → K−π+π+) 0.112+0.004
−0.004

+0.006
−0.009

σ(D∗+ → [K−π+]D0π+)/σ(D+ → K−π+π+) 0.254+0.001
−0.001

+0.016
−0.017

σ(D+
s → [K−K+]φπ

+)/σ(D∗+ → [K−π+]D0π+) 0.444+0.013
−0.013

+0.042
−0.052

Table 4. Ratios of integrated cross-section-times-branching-fraction measurements in the kinematic

range 1 < pT < 8 GeV/c and 2 < y < 4.5. The first uncertainty on the ratio is statistical and the

second is systematic. The notation σ(D → f) is shorthand for σ(D)× B(D → f).
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Figure 8. Ratios of cross-section-times-branching-fraction measurements of (top) D+, (middle)

D+
s , and (bottom) D∗+ mesons with respect to the D0 measurements. The bands indicate the

corresponding ratios computed using measurements from e+e− collider experiments [39–41]. The

ratios are given as a function of pT and different symbols indicate different ranges in y. The notation

σ(D → f) is shorthand for σ(D)× B(D → f).
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Figure 9. Integrated cross-sections (black diamonds), their average (black circle and blue band) and

theory predictions (red squares) [1, 2] are shown (left) based on the D0 andD+ for 0 < pT < 8 GeV/c

and (right) for measurements based on all four mesons for 1 < pT < 8 GeV/c. The “absolute”

predictions are based on calculations of the 13 TeV cross-section, while the “scaled” predictions are

based on calculations of the 13 to 7 TeV ratio multiplied with the LHCb measurement at 7 TeV [16].
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f Università di Ferrara, Ferrara, Italy
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