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The production cross sections of B‘S) mesons and charge conjugates are measured in proton-proton (pp)
and PbPb collisions via the exclusive decay channel Bg — J/¥¢ — uTu KTK™ at a center-of-mass
energy of 5.02 TeV per nucleon pair and within the rapidity range |y| < 2.4 using the CMS detector at
the LHC. The pp measurement is performed as a function of transverse momentum (p) of the B‘S) mesons
in the range of 7 to 50 GeV/c and is compared to the predictions of perturbative QCD calculations. The
B(S) production yield in PbPb collisions is measured in two pr intervals, 7 to 15 and 15 to 50 GeV/c,
and compared to the yield in pp collisions in the same kinematic region. The nuclear modification factor
(Raa) is found to be 1.5 £ 0.6(stat) £ 0.5(syst) for 7-15 GeV/c, and 0.87 £ 0.30(stat) £ 0.17(syst) for
15-50 GeV/c, respectively. Within current uncertainties, the B(S) results are consistent with models of
strangeness enhancement, and suppression by parton energy loss, as observed for the BT mesons.
Published by Elsevier B.V. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/). Funded by SCOAP3.

1. Introduction

Relativistic heavy ion collisions allow the study of quantum
chromodynamics (QCD) at high energy density and temperature.
Under such extreme conditions, a state consisting of deconfined
quarks and gluons, the quark-gluon plasma (QGP) [1,2], is pre-
dicted by lattice QCD calculations [3]. The study of the phe-
nomenon in which the outgoing partons interact strongly with the
QGP and lose energy by means of elastic collisions and medium-
induced gluon radiation [4-8] can provide insights into the energy
density and diffusion properties of the QGP. Heavy quarks are ef-
fective probes to study these properties of the medium. Charm
and beauty quarks that are primarily produced in hard scatterings
at the early stages of the collision are expected to carry the full
evolution history of the QGP formation [8]. On the other hand it
is expected [9] that, via the process gg — ss, an enhancement of
strangeness in a thermally and chemically equilibrated QGP should
occur if its temperature is above the strange quark mass. Measure-
ments at the BNL RHIC of the production of strange baryons and
mesons, using different collision systems and beam energies, pro-
vide systematic support for this expectation [10-14]. Because of
the interplay between the predicted enhancement of strange quark
production and the quenching mechanism of beauty quarks, the
measurement of strange beauty particles is important for study-
ing the mechanisms of beauty hadronization in heavy ion colli-
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sions. In the presence of a medium with increased strangeness
content [15,16], the relative yield of B? mesons with respect to
nonstrange beauty mesons at transverse momentum (pt) below
~15 GeV/c [8,17] can be enhanced in nucleus-nucleus collisions
compared to proton-proton (pp) interactions. This can happen if
recombination is a significant factor of beauty hadronization in
the QGP [18-20]. The recombination processes, which are con-
sidered markers for the presence of a deconfined medium, were
most recently tested in the open charm sector by the ALICE Col-
laboration [21]. A possible hint for an enhancement in the relative
yield of D mesons with respect to nonstrange charmed mesons
for pr < 8 GeV/c in central PbPb collisions at a center-of-mass en-
ergy of ./syn =5.02 TeV per nucleon pair was observed.

The production of Bg mesons was previously measured at the
CERN LHC by the CMS Collaboration in pp collisions at a center-of-
mass energy of +/s =7 TeV [22] and in proton-lead (pPb) collisions
at ./sNy = 5.02 TeV [23]. In this letter, we report the first measure-
ment of exclusive B? meson decays ever performed in nucleus-
nucleus collisions and in pp collisions at 5.02 TeV. The pp mea-
surement is performed as a function of pr and compared to the
predictions of fixed-order plus next-to-leading order logarithmic
(FONLL) perturbative QCD calculations [24-26]. The nuclear modi-
fication factor (Raa) of B? mesons, which is defined as the ratio of
the yield in PbPb collisions with respect to that in pp collisions
scaled by the corresponding number of binary nucleon-nucleon
(NN) collisions, is shown. The comparison between the Ras of Bg
mesons and that of BT mesons measured by CMS at the same en-
ergy [27] is also presented.
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The B(S) meson and its charge conjugate are measured in the
rapidity range |y| < 2.4 via the reconstruction of the decay chan-
nel BY — J/¥¢ — utpu~KFK™, which has the branching fraction
B=(3.12+0.24) x 10~ [28]. The pp measurement is performed
as a function of the BE pr in three intervals, 7-15, 15-20, and
20-50 GeV/c. The PbPb production yield and the Rap measurement
are performed in two pr intervals, 7-15 and 15-50 GeV/c, inclu-
sively for all events (i.e., 0-100% centrality, the degree of overlap of
the two colliding nuclei). Throughout the letter, unless otherwise
specified, the y and pr variables given are those of the Bg mesons.
This analysis does not distinguish between the charge conjugates.

2. Experimental apparatus and data sample

The central feature of the CMS detector is a superconduct-
ing solenoid, which provides a magnetic field of 3.8 T. Within
the solenoid volume are a silicon tracker that measures charged
particles in the pseudorapidity range || < 2.5, a lead tungstate
crystal electromagnetic calorimeter, and a brass and scintillator
hadron calorimeter. For charged particles of 1 < pr < 10 GeV/c and
In| < 1.4, the track resolutions are typically 1.5% in pr and 25-90
(45-150) pm in the transverse (longitudinal) impact parameter
[29]. Muons are measured in the range |n| < 2.4, with detection
planes made using three technologies: drift tubes, cathode strip
chambers, and resistive-plate chambers. The muon reconstruction
algorithm starts by finding tracks in the muon detectors, which are
then fitted together with tracks reconstructed in the silicon tracker
to form “global muons”. Matching muons to tracks measured in
the silicon tracker results in a relative pr resolution for muons
with 20 < pt < 100 GeV/c of 1.3-2.0% in the barrel (|n| < 1.2) and
better than 6% in the endcaps (1.6 < |n| < 2.4). For muons with
higher pt up to 1 TeV/c, the pr resolution in the barrel is better
than 10% [30]. The hadron forward (HF) calorimeter uses steel as
an absorber and quartz fibers as the sensitive material. The two
halves of the HF are located 11.2 m away from the interaction
point, one on each end, providing together coverage in the range
3.0 < |n| < 5.2. In this analysis, the HF information is used for per-
forming an offline event selection. A detailed description of the
CMS experiment and coordinate system can be found in Ref. [31].

Several Monte Carlo (MC) simulated event samples are used
to evaluate background components, signal efficiencies, and de-
tector acceptance corrections. The simulations include samples
containing only the BE meson decay channels being measured,
and samples with inclusive (prompt and nonprompt) J/v/ mesons.
Proton-proton collisions are generated with PYTHIA8 v212 [32] tune
CUETP8M1 [33] and propagated through the CMS detector using
the GEANT4 package [34]. The decay of the BE mesons is mod-
eled with EVIGEN 1.3.0 [35], and final-state photon radiation in
the B(S) decays is simulated with pHoTOS 2.0 [36]. For the PbPb
MC samples, each pYTHIA8 event is embedded into a PbPb collision
event generated with HYDJET 1.8 [37], which is tuned to reproduce
global event properties, such as the charged-hadron pt spectrum
and particle multiplicity. For both samples, the signal pr shape
is reweighted to match the one from FONLL. For both pp and
PbPb data and MC samples, the dimuon and ditrack mass distri-
butions/resolutions are consistent.

Events were collected with the same trigger during the pp and
PbPb data acquisition, requiring the presence of two muon candi-
dates (with no explicit momentum threshold) in coincidence with
a bunch crossing. For the offline analysis, events have to pass a
set of selection criteria designed to reject events from background
processes (beam-gas collisions and beam scraping events) as de-
scribed in Ref. [38]. Events are required to have at least one re-
constructed primary interaction vertex, formed by two or more
tracks, with a distance from the center of the nominal interaction

region of less than 15 cm along the beam axis. In PbPb colli-
sions, the shapes of the clusters in the pixel detector have to
be compatible with those expected from particles produced by a
PbPb collision [39]. In order to select hadronic collisions, the PbPb
events are also required to have at least three towers in each of
the HF detectors with energy deposits of more than 3 GeV per
tower. The combined efficiency for this event selection, including
the remaining non-hadronic contamination, is (99 & 2)%. Values
higher than 100% are possible, reflecting the potential presence of
ultra-peripheral (i.e., non-hadronic) collisions in the selected event
sample. The PbPb sample corresponds to an integrated luminos-
ity of approximately 351 pb~!. This value is indicative only, as the
PbPb yield is normalized by the total number of minimum bias
events sampled, Nyp [38]. The pp data set corresponds to an inte-
grated luminosity of 28.0 pb~!, which is known to an accuracy of
+2.3% from the uncertainty in the calibration based on a van der
Meer scan [40]. The average number of additional collisions per
bunch crossing is approximately 0.9 for pp and less than 0.01 for
PbPb data. The presence of multiple collisions is found to have a
negligible effect on the measurement.

3. Signal extraction

The analysis procedure is common for pp and PbPb data. Kine-
matic limits are imposed on the single muons so that their re-
construction efficiency stays above 10%. These limits are pé‘ >
3.5 GeV/c for [n#| < 1.2, pf > 1.8 GeV/c for 2.1 < |[n#| < 2.4, and
linearly interpolated in the 1.2 < |n*| < 2.1 region. The muons are
also required to match the muons that triggered the event online,
and to pass selection criteria optimized for low pt (the so-called
soft selection [30]). Two muons of opposite sign (OS), with an in-
variant mass within £150 MeV/c? of the world-average J/y meson
mass [28] are selected to reconstruct a J/¢ candidate, with a mass
resolution of typically 18-55 MeV/c?, depending on the dimuon
rapidity and pt. The OS muon pairs are fitted with a common ver-
tex constraint and are kept if the p-value of the x2 of the fit is
greater than 1%, thus lowering the background from charm and
beauty hadron semileptonic decays. Similarly, the ¢ meson candi-
dates are formed with a common vertex constraint between two
0S charged-particle tracks with pt > 300(150) MeV/c for PbPb
(pp) sample, both required to pass standard selections [38]. The
invariant mass, with a resolution of ~3.9 (3.4) MeV/c? for PbPb
(pp) data, is required to be within 15 MeV/c? of the world-average
¢ meson mass [28]. The BS meson candidates are constructed by
combining the J/v and ¢ candidates and requiring that they orig-
inate from a common vertex. Without using particle identification,
assumptions need to be made about the masses of the charged
particles. The difference between the natural width (according to
PDG [41]) and the measured width (reflecting detector resolution)
of the peaks is much bigger for the J/y» meson than for the ¢ me-
son. Therefore, in calculating the mass of the BY candidates, the
two charged particles are always assumed to have the mass of
charged kaons, and the muon pair is assumed to have the mass
of a J/y meson.

The B(S) candidates are selected according to their daughter
charged particle track kinematics, the x?2 probability of their decay
vertex (the probability for the muon tracks from the J/v meson
decay and the other charged particle tracks to originate from a
common vertex), the distance between the primary and decay ver-
tices (normalized by its uncertainty), and the pointing angle (the
angle between the line segment connecting the primary and decay
vertices and the momentum vector of the BY meson). The selec-
tion is optimized separately for pp and PbPb results as well as
each individual pt bin, using a multivariate technique that em-
ploys the boosted decision tree (BDT) algorithm [42], in order to
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Fig. 1. Invariant mass distributions of Bg candidates in pp (left) and PbPb (right) collisions measured in the range |y| < 2.4 and in the pr range of 7-15 GeV/c. The x2

divided by the number of degrees of freedom (nDOF) is also given.
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Fig. 2. Invariant mass distributions of BS0 candidates in pp (left) and PbPb (right) collisions measured in the range |y| < 2.4 and in the pr range of 15-50 GeV/c. The x?

divided by the number of degrees of freedom (nDOF) is also given.

maximize the statistical significance of the BY meson signals. The
B‘S) signal samples are taken from simulation. The signal samples
are scaled to the number of B? candidates predicted by FONLL
calculations corresponding to the integrated luminosity of the an-
alyzed data sample. This normalization is not used when perform-
ing the BDT training. The background samples for the multivariate
training are taken from data sidebands of the B meson invari-
ant mass (0.2 < M uxx — MB(SJJ,DG| < 0.3 GeV/c?), which is about

50 away from the PDG BS mass value. The optimal selection cri-
terion is the working point with the highest signal significance
(Ns/+/(Ns + Np), where Ng (Np) are the expected signal (back-
ground) candidate yields from the simulated signal (data side-
bands) within the mass range |M,,kx — MBQ.PDG‘ < 0.08 GeV/c2.

The raw yields of BE mesons in pp and PbPb collisions are ex-
tracted using an extended unbinned maximum likelihood fit to the
invariant mass distribution of the B? candidates in the mass range
5-6 GeV/c?. The estimation of the statistical uncertainties of the
fitted raw yields is based on the second derivatives of the nega-
tive log-likelihood function. Examples of fits to the invariant mass
distributions in pp and PbPb collisions are shown in Figs. 1 and 2
for the pr regions 7-15 and 15-50 GeV/c, respectively. The signal
shape is modeled by two Gaussian functions with a common mean

(which is a free parameter together with the amplitude), and dif-
ferent widths individually determined from MC simulations for the
pp and PbPb results. The relative contribution of the two Gaussian
functions to the signal yield is also fixed at the value given by the
MC sample. The background is dominated by random combinations
of prompt and nonprompt J/v candidates with extra particles and
it is modeled by a first-order polynomial, as determined by stud-
ies of the inclusive J/¢ MC sample. Peaking structures that could
arise from the background contamination of other B meson decays
(e.g., B — ]/ K*0) were found to be negligible as a consequence
of the tight selection on the mass of the ¢ candidate.

The differential cross section for BS production in |y| < 2.4 is
computed in each pt interval according to

0,20
doB 11 1 Ny ™o )
dprt lyl<2.4 2 BL Apt app(pr) €pp(PT) <24

for pp data, and for PbPb data according to

B
1 dNpp,

Tan dpr
lyl<2.4
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BO+BC
_ l 1 1 x NI(’be )(pT) (2)
2 BNmeTaa Apt  apbpb(PT) €PbPL(PT) '
ly|<2.4
e NEED , , . .
The Npp,Pbe is the raw signal yield extracted in each pr interval

of width Apr, («, €)pp,popp represents the corresponding accep-
tance times efficiency, and B is the branching fraction of the decay
chain. For the pp cross section, £ represents the integrated lu-
minosity, and for the PbPb cross section, Nyp is the number of
minimum bias events and Taa is the nuclear overlap function [43].
The Taa is equal to the number of NN binary collisions divided
by the NN total inelastic cross section, and it can be interpreted
as the NN-equivalent integrated luminosity per heavy ion collision.
The Taa value for inclusive PbPb collisions at /sy = 5.02 TeV is
(5.6+0.2) mb~! as estimated from an MC Glauber model [38,43].
Assuming that, in the kinematic region accessible by the present

measurement, the B and ES production cross sections are equal,
the factor 1/2 accounts for the fact that the yields are measured
for particles and antiparticles added together, but the cross section
is given for one species only.

4. Systematic uncertainties

The cross section measurements are affected by several sources
of systematic uncertainties arising from the signal extraction, cor-
rections, B, £, Nyg, and Taa determination. Unless mentioned
otherwise, the same procedures were used to estimate the uncer-
tainties for the pp and PbPb results. The uncertainty of the signal
modeling is evaluated by considering four fit variations: (i) increas-
ing/decreasing the width parameters determined from simulation
by 4% (the maximum relative statistical uncertainty of the fitted
width parameter among all pr bins from pp and PbPb data); (ii)
using a single Gaussian function; (iii) using a sum of three Gaus-
sian functions with a common mean, and, (iv) fixing the mean
of the Gaussian function to the value determined from simula-
tion. The uncertainty in the modeling of the background shapes
is also evaluated by varying the probability distribution functions
used to describe the background to a higher-order polynomial and
exponential function. The maximum of the signal variations and
the maximum of all the background variations are propagated as
systematic uncertainties. For the pp results, the systematic uncer-
tainty due to the selection of the B meson candidates is estimated
by comparing the BDT-obtained nominal result with the results us-
ing a cut-based method (a rectangular cut) that uses the Genetic
Algorithm to determine the best cut value for each parameter [42].
The same signal and background shape parametrization are used,
and the same analysis parameters are optimized as in the BDT
nominal method. The significance is similar for the two methods
(~8) for the pp bins. This provides an estimate of the potential
difference between different selection criteria. The full difference
between the two methods is propagated as a systematic uncer-
tainty. For the PbPb results, because of the small signal in data,
in order to minimize the impact of statistical fluctuations, a differ-
ent approach was taken. In this case, the Bg selection uncertainty
was estimated using the pp data sample, as the full difference in
the yield between the pp results with the BDT trained on the pp
sample (the nominal result) and the results with the BDT trained
on the PbPb sample (the selection used for the PbPb results).

The bin-by-bin systematic uncertainties associated with the ac-
ceptance correction are estimated by varying the shape of the
generated Bg meson pr and y spectra. For the purpose of the
systematic studies only, both data and MC are split into four pt
and y bins. The ratio between data and simulated pr spectra (in-
cluding their statistical uncertainties) is used to generate pseudo-
experiments (‘toys’). Each toy is fit with a polynomial, which is

Table 1
Summary of systematic uncertainties in percentage (%) from each source in pp and
PbPb analyses.

Collision system pp PbPb

pr interval (GeV/c) [7,15] [15,20] [20,50] [715] [15,50]
Signal modeling 2.5 0.7 0.7 4.2 3.5
Background modeling 34 1.6 1.6 8.7 0.68
B? selection 15 2.6 2.6 19 8.6

BY acceptance 17 1.4 17 17 17

B efficiency 6.5 0.5 0.9 79 3.8
MC sample size 0.8 0.8 0.5 49 2.1
Muon trigger, 44 33 3.0 5.1 38

reconstruction, and
identification

Hadron tracking efficiency 8 8 8 12 12

Total 19 9.4 9.3 26 16

Branching fractions 7.6

Number of minimum bias - 2
events in PbPb data

Tan - +2.8/-3.4

Integrated luminosity of pp 2.3 -
data

then used to reweight the MC BS0 meson pr spectra. A new ac-
ceptance value is calculated for each modified shape, for each
kinematic bin. The root mean square (RMS) of all acceptances de-
termined via toys is propagated as the systematic uncertainty by
choosing the maximum RMS value emerging from the pt and y
shape variations. Because of the small signal available, for the PbPb
results the pp ratio is used to generate the toys. There is also an
uncertainty assigned to account for potential bias in the efficiency
calculations from the FONLL simulations of the B‘S) meson pr shape.
This uncertainty is calculated as the difference between the nomi-
nal results and those obtained by generating the PYTHIA pT shape.
An additional uncertainty comes from the finite size of the MC
samples. This is determined by the statistical uncertainty of the
simulated signal, after applying all selection criteria.

The uncertainty in the efficiency of the muon trigger, recon-
struction, and identification is evaluated bin-by-bin using control
samples in data [44]. A relative systematic uncertainty of 4% per
hadron track in pp collisions [29] and 6% in PbPb collisions [38] is
also considered, to account for the uncertainty in the track recon-
struction efficiency. This uncertainty propagates to 8% and 12% for
the BE measurement in pp and PbPb, respectively. The systematic
uncertainty in the cross section measurement is computed as the
sum in quadrature of the different contributions mentioned above.
The uncertainty in the BE meson decay B is 7.6% [28]. The uncer-
tainty for Nyp accounts for the inefficiency of the event selection
and the trigger in selecting hadronic events [38]. The Tpa uncer-
tainty is +2.8%, —3.4% [38]. In the calculations of the systematic
uncertainties of the BY meson Ras and the Raa ratio between BY
and BY, correlated uncertainties from the track and muon recon-
struction and identification are partially canceled.

The values for each systematic uncertainty source are listed in
Table 1.

5. Results

In Fig. 3 and in the top panel of Fig. 4, the pr-differential pro-
duction cross sections in pp and PbPb collisions measured in the
interval |y| < 2.4 are presented. The pp results are compared to
the predictions of FONLL calculations [26]. The FONLL reference
cross section is obtained by multiplying the FONLL total b quark
production [24-26] by the world-average production fraction of
B of 10.3% [28]. The B FONLL prediction is consistent with the
measured BE pp spectrum within the uncertainties. The measured
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Fig. 3. The pr-differential production cross section of BE in pp collisions at /s =
5.02 TeV in three pr intervals from 7 to 50 GeV/c. The vertical bars (boxes) cor-
respond to statistical (systematic) uncertainties. The global systematic uncertainty,
listed in the legend and not included in the point-to-point uncertainties, comprises
the uncertainties in the integrated luminosity measurement and in the branching
fraction B. The pp cross section is compared to FONLL calculations [26] represented
by the colored yellow boxes with the heights indicating the theoretical uncertainty.

spectrum has a smaller uncertainty than that of the FONLL calcu-
lation.

The nuclear modification factor Raa, shown in Fig. 4, is com-
puted as:

1 dNBg d BY
Opp
Pbe/ pp (3)

Raa(pr) = — dpr

Taa dpr

The Bg meson Raa is 1.5 &£ 0.6(stat) + 0.5(syst) for 7-15 GeV/c,
and 0.87 4 0.30(stat) + 0.17(syst) for 15-50 GeV/c, respectively. In
the bottom panel of Fig. 4, the Raa of BT mesons from a previ-
ous measurement [27] is also shown. Compared to the BT mesons,
there is an indication of an enhancement for B mesons, which
would be the expectation in the presence of a contribution from
beauty recombination with strange quarks in heavy ion collisions.
However, the Bg Raa values are compatible with unity and their
large uncertainties do not exclude a significant suppression. The pt
dependence of Raa is compared to the Bg prediction of a perturba-
tive QCD based model that includes both collisional and radiative
energy loss, (CUJET3.0) [45-47], and a transport model based on a
Langevin equation that includes collisional energy loss and heavy
quark diffusion in the medium, (TAMU) [17,48]. The difference
between the two models below pt ~ 15 GeV reflects the contri-
bution from recombination processes, which are included in the
TAMU but not in the CUJET3.0 model. The results measured for
pr > 7 GeV/c have the power to disentangle the two models, al-
beit after an increase in precision, which can be achieved with a
bigger data sample.

To further quantify the significance of a possible enhancement
of the BS/B+ ratio in PbPb with respect to pp collisions, the ra-
tio between the B? and the BT Raa is also calculated, canceling
the systematic uncertainty sources that are common to both mea-
surements (acceptance, tracking efficiency, and muon-related). The
B* Raa with a wider pr binning (15-50 GeV/c) is obtained by a B*
yield weighted average of the results from three pr bins (15-20,
20-30 and 30-50 GeV/c) presented in previous work [27]. The re-
sult is shown in Fig. 5. The ratio is 4.0 & 1.8(stat) £ 1.3(syst) for
7-15 GeV/c, and 1.8 £ 0.7(stat) & 0.3(syst) for 15-50 GeV/c, re-
spectively. Assuming a Gaussian distribution with mean and width
equal to that of the Raa ratio and its uncertainty (including statis-
tical and systematic components added in quadrature), the hypoth-
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Fig. 4. (top) The pr-differential production cross section of Bg mesons in pp colli-
sions and the pr-differential corrected yield of Bg mesons scaled by Taa in PbPb
collisions at /syny = 5.02 TeV in two pr intervals from 7 to 50 GeV/c. The vertical
bars (boxes) correspond to statistical (systematic) uncertainties. The global system-
atic uncertainty comprises the uncertainties in Tpaa, Nyp, and B. (bottom) The nu-
clear modification factor Rpaa of BE measured in PbPb collisions at /syy = 5.02 TeV
from 7 to 50 GeV/c. The vertical bars (boxes) correspond to statistical (system-
atic) uncertainties. The BT Raa measurement [27] is also shown for comparison.
The global systematic uncertainty, represented by the grey box at Rap = 1, com-
prises the uncertainties in the integrated luminosity measurement and Taa value.
Two B? theoretical calculations are also shown for comparison: TAMU [17,48] and
CUJET3.0 [45-47]. The line width of the theoretical calculation from Refs. [17,48]
represents the size of its statistical uncertainty.

esis of the ratio values being consistent with unity (no enhance-
ment) is tested with a x?2 test. The resulting p-values are 18% and
28% for 7-15 and 15-50 GeV/c, respectively. This shows that, with
a p-value cutoff of 5%, the scenario of no enhancement cannot be
rejected. This analysis demonstrates the capability of performing
a fully reconstructed BY measurement in PbPb collisions with the
CMS detector.

6. Summary

The first measurement of the differential production cross sec-
tion of Bg mesons (including both charge conjugates) in both pp
and PbPb collisions at a center-of-mass energy of 5.02 TeV per nu-

cleon pair is presented. The B and ES mesons are studied with
the CMS detector at the LHC in the rapidity range |y| < 2.4 via
the reconstruction of one of their exclusive hadronic decay chan-
nels, B? — J/Yy¢ — uwtpu KTK™. The nuclear modification factor
Raa of B is measured in the transverse momentum range from
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Fig. 5. The nuclear modification factor Raa ratio between Bg and BT measured in
PbPb collisions at /sy = 5.02 TeV from 7 to 50 GeV/c. Two BS0 theoretical calcula-
tions are also shown for comparison: TAMU [17,48], and CUJET3.0 [45-47].

7 to 50 GeV/c, inclusively for 0-100% event centrality. A hint of
an enhancement of the B?/B+ ratio in PbPb with respect to pp
collisions is seen. More precise measurements of the B and B*
mesons Raa with the upcoming high-luminosity LHC heavy ion
runs could provide further constraints on the relevance of recom-
bination, a marker of deconfined matter, for beauty hadron pro-
duction, and unambiguous information about the mechanisms of
beauty hadronization in heavy ion collisions.
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