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Introduction

LHCDb detector and datasets

Results in pPb collisions at LHCb
» Prompt D; and D" production at 1/Syy = 5.02 and 8.16TeV

[arX1v:2309.14206; arXiv:2311.08490]
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Introduction

* Cold nuclear matter effects (CNM) are assumed to be dominant in pPb collisions
» Modification of nuclear parton distribution functions (nPDFs).
»  Other initial/final state effects.

* Production of open charm (Dg, D*) are used to probe CNM and constrain nPDFs at
small-x and mid-x region in pPb collisions at LHCb.
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Introduction

*  Modification of heavy quark hadronization and strangeness enhancement
> Since the enhanced s quark abundance in the QGP, an increased DJ in heavy-ion collisions

relative to pp has been predicted.
» The s quark enhancement was also observed in high-multiplicity pp collisions.

> DF/Dt

ratios increase versus multiplicity is also expected.

[Phys. Rev. Lett., 2021, 127: 092301]
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LHCDb detector

* Asingle-arm forward spectrometer, covering the range of 2 < n < 5.
* Designed for studying particles containing b or ¢ quarks.

RICH: K/mt/p separation
£ (K—=K) ~95%
Mis-ID: € (Tt = K) ~ 5%

Vertex detector: IP
resolution ~ 20 um
Decay time
resolution ~ 45 fs
Distinguish prompt
and from b

I Muon system:
| u identification: € (u — u)
~97%

Mis-ID: € (m = u ) ~1—3%

b o— - —

[LHCb, JINST 3 (2008) S08005]
[LHCb, IIMPA 30 (2015) 1530022]
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LHCDb datasets

* Rapidity coverage:
» y*: rapidity in nucleon-nucleon cms
> Vems = 10.45
» Forward: 1.5 < y* < 4.0s
» Backward: —=5.0 < y* < —-2.5
» common region: 2.5 < |y*| < 4.0

*/SNN &= 5.02TeV (Run I, 2013)
»Luminosity: pPb(1.06 nb™1) + Pbp (0.52 nb™1)

*vSNN — 8.16TeV (RU.II II, 2016)
> Luminosity: pPb(13.6 nb™1) + Pbp (20.8 nb™1)

* Decay modes:
» Dt > K ntn" &c.c
»Df > K K*m* &c.c



Prompt D} and D" production in pPb at \/syy = 5.02 and 8.16TeV

[arXi1v:2309.14206; arXiv:2311.08490]
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Prompt D} and D™ yield determination in pPb at 5.02TeV

[arXiv:2309.14206]
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Prompt D} and D™ yield determination in pPb at 8.16TeV

[arXiv:2311.08490]
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Prompt D and D™ cross-section in pPb at 5.02 & 8.16TeV
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>N (pr, y*): prompt D¢y yield in (pr, y™)
»>&(pr, v*): total efficiency correction
» L: luminosity
»B: branching fraction
DY > K mtm*: 9.38+0.15%;
[PDG 2022]
D} - K*K—m*: 2.24+0.13%

[PRL. 100 (2008) 161804]

»Apt and Ay*: width of Apt or Ay™ bin
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D} and D™ nuclear modification factors at 5.02 & 8.16TeV H

5.02TeV [arXiv:2309.14206]
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D} and D forward-backward ratios at 5.02 & 8.16TeV

5.02TeV [arXiv:2309.14206]
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A a rising trend with pp (DY),
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D!, D*and D° production ratios at 5.02TeV

5.02TeV [arXiv:2309.14206]
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DY /D™ production ratio vs multiplicity at 8.16TeV

 DJ/D7 ratio increases significantly versus multiplicity (N cies)-

« DJ/DY ratio is consistent with ALICE measurements.

* A modification of charm quark hadronization in high multiplicity pPb collisions?

LHCb pPb (8.16TeV)
[arXiv:2311.08490]
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Summary I‘J

« Prompt D and DS production has been measured at 5.02 and 8.16TeV with the LHCb
detector, constraining nPDFs and CGC models.

* First production measurement of D and DJ in forward and backward rapidity regions at
LHCb, down to very low pr.

* Measured Rypp, and Rgpp indicate the existence of CNM effects and other nuclear effects.

« DY/DY D /D° and D& /D™ ratios are measured in pPb collisions at 5.02TeV and are suited
as reference for the PbPb studies.

 In pPb collisions at 8.16TeV, an significant enhancement of DJ /D% vs multiplicity is
observed in the low pt region.
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Thank you!
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