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Physics Motivation

Measurements of Lead us to
Heavy flavour hadron production — Test pQCD calculations
measurements

REEBlE prOdUCt'Or?a:jart:;SOf fileent chalip — Study hadronization mechanisms of charm quarks



Detector setup
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 Selected events correspond to an
integrated luminosity of 31.9 + 0.5 nb!

of pp collisions at /s =13 TeV  phys.Rev.Letr. 128 (2022) 1, 012001
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.012001

Phys.Rev.Lett. 128 (2022) 1, 012001
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Cross section measurements based on
Py o invariant-mass analysis =2 selection based on
™ W PID of daughter-particles and decay topology
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.128.012001

Cross section measurement

* DY candidates formed by combining pair of < 10°

> = =
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tracks with [n]<0.9 and p; > 0.3 GeV/c which S o op. Vs = 13 TeV ]
are selected with PID techniques g1 o y1<0.5 .
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N, frqm pKrt dec.a.y tjeconstructed using a L I > Prompt A’ )
Bayesian probabilistic PID approach. A_* from 10= &%_ o Prompt” =
pK, exploits machine-learning with Boosted e
Decision Trees algorithm o P E

* 2 9** production is reconstructed in the two B = ]
A\t decay channels 107= E

. 0, - | ; :
BO.th /\c+ and Zc *rare averaged for the rESUItS ~ £ 1.6% luminosity uncertainty not shown 7
using the studied decay channels 102= £ 0.8% uncertainty on BR(D|°—> ) not shown —

* 3 9+ production is the first measurement in 0 > 8 e

hadronic collisions

@04 QUARK MATTER
* KRAKOW
" 0207272




g 0-8 L 0 "l :-I LILI I LI I LINLINLI I IIIIIIIIIIIIIIIII.:I LIl I LINLIL I LINLIL I LINLIL I LI | I L] I L]

207k EALICE A /Dr 1 x4 % 3/2 / D° i-. A0 % 3121 AL
! . ZU./E opp¥s=5TeV ¥ « pp, (5=13 TeV Ty E
A./DC decreasing with p; = largerthane*e” ¢ _F- . ppfs-1stev F ° ° PN e eemTey
) ) * S06F M- T ' PYTHIA 8.243 Monash 2013 F WS .
and ep at different energies (= 0.17) SR B . 05 1  PYTHIA8243 CRBLC t W, 5
» 0.5 F Xrfah WI<05 2 Mode0 - Mode2 ---Modes T N, E
. ) O BV U * = I .. T T TRRE? ]
2 2**/D% halves from lowest to highest p; o04p Ll ] 17 NPYRSSTRNE o N
interval = larger results than Belle ete- O .F " E NS Catania E e
03 F ~ T sooN, QCM T _tj__‘E:I_‘-._ ]
measurements (= 0.02) * : s 1 ' F e 1 :
2F FIO/NT ete ]
*Phys. Rev. D 97 no. 7, (2018) 072005 a: = £ .
At feed-down quantified via ratio UTE 2 + :
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measurement is 0.38 + 0.06(stat) + 0.06(syst) €P p, (GeVic) e'e” e\ Py (GeVie) p. (GeVic)

PYTHIA8 Monash 2013 tune, employing Color Reconnection (CR) at leading order, underestimates ALICE results =
reproduces results from e*e” data

PYTHIA8 CR Beyond Leading Colour (CR-BLC) model, Statistical Hadronization Model combined with prediction of
the Relativistic Quark Model ( ), Quark (re-)Combination Model (QCM) and model, which uses a
quark coalescence plus fragmentation approach, describe the A_*to DO ratio

*P. Skands et al., arXiv:1404.5630 *Christiansen and Skands, JHEP 08 (2015) 003
*Song et al, Eur. Phys. J. C78 no. 4, (2018) 344
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