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1. Introduction

2. Quarkonium cross sections at 13 TeV and non-prompt fraction
At ATLAS and CMS, the b-hadron production studies are based mainly on the reconstruction
of J/ψ → µ + µ − decays, since their represent excellent tools to calibrate the response of detectors
owing to their relatively large branching fraction into di-lepton pairs, allowing simple and reliable
candidate selection and reconstruction methods to be used. In addition, those J/ψ coming from
a b-hadron decay are in average separated from the main collision point. Both experiments have
studied [3, 4] the production of heavy quarkonium (the bound state of a heavy quark and antiquark) and measured their production cross section and the non-prompt fraction (the fraction not
coming from the main interaction point). Figures 1 and 2 show the measurements performed on
the quarkonium sector in data at 13 TeV.

Figure 1: Left: Invariant mass distribution of J/ψ → µ + µ − decays in the ATLAS data. Right: Non-prompt
fraction of J/ψ → µ + µ − decays.

3. B+ production at 13 TeV
The B+ meson is the b-hadron most copiously produced of all b-hadrons, and as such the one
used for first measurements or as a detector performance tool. In the ATLAS experiment, the B+
1
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The production fo b-hadrons have been an important experimental tool to understand QCD,
and for this reason several experiments at CERN and Fermilab had included these as an essential
part of their physics programs. With the Run 2 of the LHC, the b-hadron production at energies
never reached before provides a new input to test theoretical calculations, and the large statistics
opens a new window to search for new and exotic decay channels.
In this contribution a summary of selected studies performed by the ATLAS [1] and the CMS
[2] experiments is reported. Both experiments have a rich program on b-hadron physics and they
have produced a large number of new results that were not included due to lack of time and space.
However several other contributions in this conference include some of the new results not covered
here.
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was reconstructed in the decay channel B+ → J/ψK + , with J/ψ → µ + µ − in 3.2 fb−1 of data to
test the momentum calibration of the tracker detector [7]. Figure 3 shows the mass distribution of
the B+ in the ATLAS data and also the mass measurement performed for this meson by ATLAS.

Figure 3: Left: Mass of the B+ in bins of the rapidity y. Right: Invariant mass distribution of the B+ →
J/ψK + for the entire rapidity sample.

The CMS collaboration reconstructed the B+ in the same decay channel but using a data sample of 50.8pb−1 [8]. In these data, CMS measured the differential cross section for the B+ and
compared it with predictions, finding a reasonable agreement with FONNL calculations and with
the results obtained with the PYTHIA [9] event generator.

4. Observation of B+ → ψ(2S)φ K + in the CMS data
Recently several experiments have reported the observation of structures in the J/ψφ mass
spectrum from B+ → J/ψφ K + decays [10, 11, 12, 13, 14, 15, 16]. A natural extension of these
2
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Figure 2: Differential cross sections times branching ratios for 7 TeV [5, 6] and 13 TeV CMS data,
for ψ(nS) (left) and ϒ(nS) (right), for |y| < 1.2, assuming isotropic dimuon decays. The inner error bars
represent the statistical uncertainty while the total errors show the statistical and systematic uncertainties.
The uncertainty on the luminosity measurement is not included.
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searches is to study the mass spectra of ψ(2S)φ K + and ψ(2S)φ decays. The CMS experiment performed such studies and as part of them CMS reported the first observation of B+ → ψ(2S)φ K +
decays [17], with ψ(2S) → µ + µ − and φ → K + K − . The CMS collaboration measured the corresponding branching fraction using 19.6 fb−1 of data collected in pp collisions at 8 TeV. The
branching fraction was measured using as a reference channel the decay B+ → ψ(2S)K + . Figure
5 shows the invariant mass distribution for the B+ reconstructed in the CMS data.

Figure 5: Invariant mass distribution of B+ → ψ(2S)K + (left) and B+ → ψ(2S)φ K + (right).

The branching fraction Br(B+ → ψ(2S)φ K + ) was determined to be 4.0±0.4(stat)±0.6(syst)±
0.2(Br)) × 10−6 where the third uncertainty reflects the imprecision in the value of Br(B+ →
ψ(2S)K + ).
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Figure 4: Differential cross sections dσ /d pT for |y| < 2.4 (left) and dσ /dy for 10 < pT < 100 GeV (right),
for B+ production in pp collisions at s = 13 TeV.
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5. Search for the X(5568) in the CMS data

Figure 6: (a) Mass distribution of events in the Bs signal region (black points with error bars) with fit results
superimposed (blue line). (b) The pull distribution for (a). The (red) vertical band indicates the region of the
DØ observation around the mass of the claimed state.

6. Summary
Both experiments, ATLAS and CMS, have a rich program on b-hadron production, exploiting
their large cross section at the high energies of the LHC. This has allows both experiments to
measured production cross sections, to observe new decays, and to search for new exotic decays.
ATLAS and CMS have oriented their trigger on dimuons, suitable for studies on rare decays of bhadrons, so new results on that line will come soon, in addition to properties and other observations
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