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Open heavy flavor production

S O
m‘

probe QGP with heavy quarks in heavy ion collisions Df
rﬁl

O Heavy flavor quarks produced at the early stage T
of the collision and travel through the medium;
Km@ll . eele'

* carry the information of the collision medium; Qnr
H 1dron Gas

chem

o Study of charm hadron production (D, Ne, Ecy.o ),
affected by the medium, provides new constraints

on theory (e. g. fragmentation function of charm
quarks) .
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Central region

P
0" ‘VO
‘ 2

pPb collisions (not clear if QGP is present)
O Useful to study effects which can be mistakenly

interpreted as QGP - Cold nuclear matter (CNM)
effects.

¢ quark b quark

(To< 1 fm/C)

7N

pp collisions (no QGP)
O Reference for p—-Pb and Pb-Pb collisions.
o Testing ground for perturbative QCD calculations. beam
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T h e LHC b d etector 10.1142/50217751X15300227

O Excellent performances:
* Interaction point resolution
< 80 Mm;
Momentum resolution 0.5-1.0%
(5-200 GeV/c);
High precision e, W, m, K,
p, Y identification.
Unique kinematic coverage:
2 <n <5

graL Meak M4 MS
SPD/PS M3 =

Magnet

Muon
stations

Vertex
: !
Locator Ring—imaging Tracking Calorimeters Upgr‘adec_zl now:
(VELO) Cherenkov stations (see Chiara’s
detector poster for
(RICH) details)
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https://wwuindico.uni-muenster.de/event/1409/contributions/2203/
https://www.worldscientific.com/doi/abs/10.1142/S0217751X15300227

Prompt EF production in pPb collisions at /Syy = 8.16 TeV

E¥(2467) = usc
7H(2286) = udc
both decay into » p* K~ n*

o Cross section ratio: Ef/n} (DY) ;

o Rpg, the forward-backward asymmetry;

Powerful probe of hadronization:

— charmed baryon formation might not
be universal and depends on
collision system;

— enhancement can be indication of
effects as QGP or recombination
(ref.);

- No existing measurement in pPb;

N

=c

pPb

NE

pPb

=13 x 103

=119 x 103
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https://indico.cern.ch/event/751767/contributions/3770926/attachments/2050034/3435959/HardProbes2020_CH_Final.pdf#search=baryon%20AND%20EventID:751767

Prompt EF production in pPb collisions at /Syy = 8.16 TeV

(from b-hadrons decay)

— Two components

b hadrons ot

Hc,

observed;

K~ — Bukin function
others used to fit both

_ Components;
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Prompt EF production in pPb collisions at /Syy = 8.16 TeV
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https://arxiv.org/abs/1904.12093v3
https://arxiv.org/abs/2007.12096
https://arxiv.org/abs/1712.07024v2
https://arxiv.org/abs/2012.11462

Prompt EF production in pPb collisions at /Syy = 8.16 TeV

=t ok
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_I_

A c *
€10t (PT, YY)

B(AF — ptK—=™)

R_+ AT (pT: y*) - + .
Ze /4 c .Z\'TAC (pIT'u y*)
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e CEPPS16 theoretical pr@with 3

factorization scales (Ug, HUo*0.5, U*2.0)

O The ratio is roughly constant as
a function of pr;

o Similar effects governs both
baryons production;

O |In agreement with the theoretical

prediction.
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https://arxiv.org/abs/1712.07024v2
https://arxiv.org/abs/2012.11462

Prompt Ef production in pPb collisions

arXiv:1712.07024v2

/' arXiv:2012.11462

EPPS16 theoretical preii££I§E§>w1th 3

factorization scales (Ug, *0.5, Up*2.0)

o D° cross-section at ASyy = 8.16 TeV
is taken from another LHCb analysis

[arXiv:2205.03936] ;

O In agreement with the theoretical

prediction.
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https://arxiv.org/abs/2205.03936
https://arxiv.org/abs/1712.07024v2
https://arxiv.org/abs/2012.11462

Prompt EF production in pPb collisions at /Syy = 8.16 TeV

o=t (pr, +ly*|)/dprdy®

Rpp(pr,y") =
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* (EPPS16 theoreticar pre@with 3

factorization scales (Ug, Ug*0.D5, Ue*2.0)

O Studied in common rapidity

2.5 < |y*| < 4.0;

range

O Result is well described by
nuclear shadowing;
o No major final state effects

involved;
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https://arxiv.org/abs/1712.07024v2
https://arxiv.org/abs/2012.11462

arXiv:2205.03936

Prompt DY production in pPb collisions at VSyy = 8.16 TeV
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https://arxiv.org/abs/2205.03936
https://arxiv.org/abs/2205.03936
https://arxiv.org/abs/2205.03936
https://arxiv.org/abs/2205.03936
https://arxiv.org/abs/2205.03936

Prompt Doproduction in pPb collisions at +/Ssyy = 8.16 TeV arXiv:2205.03936
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https://doi.org/10.1140/epjc/s10052-017-4725-9
https://doi.org/10.1103/PhysRevD.93.085037
https://doi.org/10.1007/JHEP01%282022%29164
https://link.springer.com/article/10.1007/JHEP02(2019)102
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Prompt DY production in pPb collisions at VSyy = 8.16 TeV

o nPDF and CGCT

Rpr (pT ’ y*)

calculation shows a better agreement;

O Less suppressed

in backward rapidity;

1 oy (pr, y*) / (dprdy*)

A d20,,(pr, y*)/(dprdy?)

calculations are slightly higher than the data,

Eur.Phys.J.C 77 (2017) 3, 163
Phys. Rev. D 93, 085037 (2016)

arXiv:2205.03936

pp reference from
interpolation between
5&13 TeV data:

JHEP 06 (2017) 147
JHEP 05 (2017) 074

while the CGC2Z

JHEP 01 (2022) 164

Nucl.Part.Phys.Proc. 289-290 (2017) 309-312
Phys. Rev. D 98, 074025 (2018)
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https://doi.org/10.1016/j.nuclphysbps.2017.05.071
https://doi.org/10.48550/arXiv.1803.11093
https://arxiv.org/abs/2205.03936
https://doi.org/10.1140/epjc/s10052-017-4725-9
https://doi.org/10.1103/PhysRevD.93.085037
https://doi.org/10.1007/JHEP01%282022%29164
https://arxiv.org/abs/2205.03936

Prompt D production in pPb collisions at Syw = 8.16 TeV arXiv:2205.03936

.
. . . . . ) = mz= )
O Experimental approximations for x and Q2 form a continuous trend over wide Lf‘-h“ )”+;T

Xexp range;
o Lower than nPDF calculations at large Xgp and ngp;
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https://doi.org/10.1103/PhysRevD.93.085037
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Conclusion

O LHCb has strong capabilities to study heavy flavor in heavy—-ion
collisions.
o Prompt Ef production in pPb:
" First measurement in pPb collisions;
" |n agreement with nPDF models;
" Same analysis in pp 1s ongoing;
o Prompt D®production in pPb:

" Rpp found to disagree with theories at high pg;

u Iﬁmb 1s suppressed in forward rapidity;
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The LHCb detector

Forward
pPb data: 1.5 € 9" < ¥.0

o Collected in 2016;

O +/SNN = 8.10 TeV;

o E, = 6.50 TeV; Epp = 2.56 TeV;

] 1 1 .
o Two beams configurations: Backward

oPb (forward) and Pbp (backward). ~5.0 < ¥y < <2.5

O Integrated lTuminosity:

" Forward 12.179 £ 0.32 nb_1;

" Backward 18.59 + 0.46 nb™1;

roman.litvinov@cern.ch 17



Prompt EF production in pPb collisions at /Syy = 8.16 TeV
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Previous

results
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Previous results
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