
● Ds
+ and D+ reconstructed from the same 

decay channel in several multiplicity and pT 
intervals

● Production yield extracted from fit to 
invariant mass distribution and corrected for 
efficiency estimated with Monte Carlo 
simulations

● Contribution from 
beauty decays 
subtracted with 
data-driven 
method by 
varying its 
amount exploiting 
the BDT outputs

● D-mesons reconstructed through purely hadronic 
decays: 
○ Ds

+,D+→ϕπ+→(K+K-)π+,
○ D+→K-π+π+ , 
○ D*+→D0π+→(K-π+)π+

● Reconstruction of
displaced decay
 vertex

● Signal candidates selected using multi-class 
Boosted Decision Trees[4] (BDT), using as input 
features topological and kinematic properties of 
D-mesons and PID information of daughter tracks. 

Strange charm-meson production 
in pp collisions with ALICE

Luca Aglietta (Turin University, CERN and INFN) 
for the ALICE Collaboration

Quark Matter 2025, Goethe University, Frankfurt, Apr 6 – 12, 2025                                
Contact: luca.aglietta@cern.ch

● D-meson cross section in pp collisions described by pQCD calculations 
with factorization approach[1]:

⇒ particle ratios sensitive to hadronization mechanism!

● Ds
+/D+ ratio vs charged-particle multiplicity sensitive to effect of 

surrounding color-charge density on hadronization
○  strangeness-enhancement observed in Pb-Pb and high-multiplicity 

pp collisions[2]

● Measurement of short-lived excited-Ds meson production provides insight 
on their contribution to ground-state D-meson yields and probes effect of 
hadronic rescattering[3] in charm sector

Physics Motivation

[1] JHEP 05 (1998)007, [2] Nature Physics 13, 535–539 (2017), [3] Phys. Lett. B 807 (2020) 135501,
[4] KDD ’16 Proceedings, 785 - 794, [5] Phys. Lett. B 827 (2022), [6] Phys. Rev. D 110, L031105 (2024),
[7] Phys. Rev. D 105, (2022), [8] P.L. B 795 (2019) 117-121, [9] JHEP 07 (2021) 035,                           
[10] P.L. B 526 (2002) 34–49, [11] E.P.J. C 60 (2009) 25–45, [12] Z. Phys. C 76 (1997)

   

  D-meson reconstruction with ALICE

Ds
+/D+ ratio as a function of charged particle multiplicity

Production of Ds1(2536)+ and Ds2*(2573)+

● Ds
+/D+ ratio in pp 

collisions exhibits weak 
dependence on the 
average charged-particle 
multiplicity

● Slight increase moving 
from pp to Pb-Pb[5] 
collisions

● Some tension with results 
from LHCb[6] in p-Pb and 
Pb-p collisions, but 
limited multiplicity overlap 
○ further measurements 

needed to conclude

● Orbitally excited Ds mesons reconstructed from the 
following decay channels:

● Increased statistic from LHC run3 allows for the first 
time to extract signal in multiple transverse-momentum 
intervals with good statistical significance

● First measurement of pT-differential cross 
section of Ds1

+(2536) and Ds2*
+(2573) at the LHC

● Ratio to ground-state Ds
+ using cross section 

measurement from ALICE at 13 TeV[7], scaled 
for the energy difference using FONLL[1] pQCD 
calculations
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● Results consistent 
within uncertainties with 
models based on 
statistical 
hadronization[8,9] and 
compatible with 
pT-integrated results 
from lepton collider 
experiments[10-12]

https://home.cern/science/experiments/alice

