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The schematic phase diagram of QCD in
terms of T, showing the QGP state. [1]

Motivation and previous results: Some insights in b-mesons nuclear
modification factor and multiplicity studies.
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The schematic phase diagram of QCD in
terms of T, showing the QGP state. [1]

The nuclear modification factor is a quantity
that measures the production suppression
due to in-medium collective effects. [2]

Motivation and previous results: Some insights in b-mesons nuclear
modification factor and multiplicity studies.

https://doi.org/10.3390/universe3010007
https://cds.cern.ch/record/1734837/files/vol52-issue7-p018-e.pdf


Camilo J. Torres 4.
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using exclusive hadronic decays

RADPyC2024

The nuclear modification factors of the three B mesons do not show evidence for
modification of pPb data compared to the FONLL reference
These results provide a baseline for the study of in-medium b quark energy loss in
PbPb collisions.
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Nuclear modification factor in pPb collisions for B+
mesons as function of y and as a function of pT

Forward-to-backward nuclear modification factors indicate a significant nuclear
suppression at positive rapidity.
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Multiplicity dependence of charm baryon and
meson production in pPb collisions at 8.16 TeV
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Multiplicity dependence of charm baryon and
meson production in pPb collisions at 8.16 TeV

[5] CMS-PAS-HIN-21-016

Evidence of charm hadronization mechanism possibly in presence of a dense medium
produced in high-multiplicity pPb collisions.
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Multiplicity dependence of charm baryon and
meson production in pPb collisions at 8.16 TeV

[5] CMS-PAS-HIN-21-016

Evidence of charm hadronization mechanism possibly in presence of a dense medium
produced in high-multiplicity pPb collisions.
Reported results may indicate different event multiplicity evolution of hadronization
mechanism for charm quarks than light flavor strange quarks

https://cds.cern.ch/record/2853759
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Recent observations of QGP-like phenomena in small collision systems, such as pp and
pPb collisions, challenge our understanding of high-energy heavy ion physics.
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J/ψ selection details:
Prob(vtx) > 0.01 (1%)
2.9 < Mass(J/ψ) < 3.3 GeV
pT(μ) > 2.0 GeV, |η(μ)| < 2.4
Soft Muon ID
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Trigger
HLT_PAL1DoubleMuOpen_v1
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Trigger
HLT_PAL1DoubleMuOpen_v1

Trigger details:
|Max η| < 2.4
min pT = 0.0
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Trigger
HLT_PAL1DoubleMuOpen_v1

Trigger details:
|Max η| < 2.4
min pT = 0.0

This trigger requires two muon candidates
found in the muon detectors at level-1 (L1)
trigger with loosest possible selections to
maximize the detection efficiency. During
2016 pPb run, this trigger was operated
without any pre-scale.
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Number of charged particles produced in a collision.
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Charged particles with |y|< 2.4 and pT> 0.4 GeV. 
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Charged particles with |y|< 2.4 and pT> 0.4 GeV. 
Track reconstruction implies a detector effect.
Tracking efficiency correction is needed
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Charged particles with |y|< 2.4 and pT> 0.4 GeV. 
Track reconstruction implies a detector effect.
Tracking efficiency correction is needed

First B+ meson studies at different charged particle multiplicities in pPb collisions.
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Invariant mass distribution

B+ yields are obtained by unbinned maximum likelihood. 
Signal modeled by: double-gaussian; backgroud by: error function and exponential.
Results are obtained for 6 pT bins and 4 multiplicity classes.
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Monte Carlo
MC samples with PYTHIA,
EVTGEN, PHOTOS, EPOS and  
GEANT 4.
Correction with tag and probe scale
factors derived from efficiency ratio
between the data and the MC in J/ψ
analysis for each muon (RECO).
Slightly discrepancies between data and
MC in kinematic distributions.
Corrected with reweighting (RECO).
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Total Efficiency

Acceptance 
Number of events passing the so called
pre-filtercuts is divided by the number of
events generated.

Reconstruction Efficiency
Number of reconstructed events after the
full selection divided with respect to the
number of generated b decays.
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          is the measured yield.
    product world-average
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   is the total efficiency.
   is the integrated luminosity.
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Differential cross section CMS-PAS-HIN-22-001

The theoretical predictions of FONLL are in good agreement with the measurements

          is the measured yield.
    product world-average
branching fractions.
   is the total efficiency.
   is the integrated luminosity.
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B+ cross section in multiplicity clases CMS-PAS-HIN-22-001
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Cross section vs. multiplicity. 
Total uncertainties are shown.
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B+ cross section in multiplicity clases CMS-PAS-HIN-22-001

Cross section vs. multiplicity. 
Total uncertainties are shown.

For the first time in pPb collisions.

Camilo J. TorresRADPyC2024 14.

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-22-001/index.html


Conclusions and next steps CMS-PAS-HIN-22-001

15.Camilo J. TorresRADPyC2024

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-22-001/index.html


Conclusions and next steps CMS-PAS-HIN-22-001

Camilo J. TorresRADPyC2024 15.

Conclusions
B+ differential cross section measurement is in
good agreement with the theoretical
predictions.

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-22-001/index.html


Conclusions and next steps CMS-PAS-HIN-22-001

Camilo J. TorresRADPyC2024 15.

Conclusions
B+ differential cross section measurement is in
good agreement with the theoretical
predictions.
First measurement of B+ differential cross
section in multiplicity classes in pPb collisions.

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-22-001/index.html


Conclusions and next steps CMS-PAS-HIN-22-001

Camilo J. TorresRADPyC2024 15.

Conclusions
B+ differential cross section measurement is in
good agreement with the theoretical
predictions.
First measurement of B+ differential cross
section in multiplicity classes in pPb collisions.

Next steps
Studying the suppression via the ratios of
Nuclear Modification Factors and multiplicity
dependence.

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-22-001/index.html


Conclusions and next steps CMS-PAS-HIN-22-001

Camilo J. TorresRADPyC2024 15.

Conclusions
B+ differential cross section measurement is in
good agreement with the theoretical
predictions.
First measurement of B+ differential cross
section in multiplicity classes in pPb collisions.

Next steps
Studying the suppression via the ratios of
Nuclear Modification Factors and multiplicity
dependence.
Publishing the article in next weeks with these
results: We are in the Final Reading!

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIN-22-001/index.html
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Summary table of differential cross sections of B+ in pPb
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