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Introduction
. *Given the large masses of heavy quarks (charm, beauty), they are produced in
hard-scattering process and hence their production can be calculated with pQCD

the factorisation approach:
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Proton—proton collision:

*Test of pQCD calculations (FF assumed to be universal across
collision systems)

*Reference for p—Pb collisions
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Proton-Pb collision:
o <+ . Cold nuclear matter effects

{4 ALICE detector (Run 3) New: ITS2

*Cross section of charm- and beauty-hadron production is typically calculated using’
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Analysis strategy Non-prompt %Prompt

*Reconstructed hadronic decay channels:
D’ - K™z" D* - K~z*z, Df - ¢zt - K ztznt,
0 —
AT - pK( AT - pKort
. *XGBoost multiclass classification machine-learning (ML) algorithm exploiting decay-

.y

PV Hb do ¥ PV

prompt D% and combinatorial background
- *Invariant-mass analysis used to extract raw yields
*Non-prompt fraction estimated via ;(Z-minimisation approach with variations of the ML-
based selections
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vertex [topology and particle identification variables used to separate prompt D9, non-
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~ Pr-differential and P1-integrated Rppb of prompt and non-prompt D° are compatible

«Non-prompt A+/D0 compared to TAMU + PYTHIA 8
model predictions
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bb cross section comparisons
vs.\/s and vs.y

«The bb cross section is extrapolated from
the measurements of non-prompt charm
hadrons [
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*The y/s-dependent bb cross section can
be described by the pQCD calculation
within theoretical uncertainties [

 The rapidity-dependent bb cross section
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/ Non-prompt DO fraction in pp at \/E =13.6 TeV

First non-prompt charm-hadron
measurement in Run 3:
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*Improvement of the precision

*Direct measurement down to p; =0

* Better constraints allow to distinguish different
hadronisation implementations in models
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