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Eszter Frajna 1.2, Robert Vértesi! on behalf of the ALICE Collaboration

Indian Summex School 2022 HLICE

Physics motivation and goals The ALICE 3 detector

* High-purity selection of D Mesons with ALICE 3 allows to measure * ALICE 3 is a next-generation heavy-ion experiment for LHC
azimuthal correlations of D°-DO° pairs with high precision Run 5 [3].

— a direct access to charm production mechanisms in pp collisions [1]. .
— a direct measure of momentum broadening by the QGP in Pb-Pb Compact all-silicon tracker with high-resolution vertex detector.

Superconducting

collisions, sensitive to the nature of the energy loss mechanism, as well magnet system
as the degree of charm thermalization in the QGP at low p;[2]. e Particle identification over

$ D0 a large acceptance.
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Evaluation of signal correlation template - pp collisions

2-dimensional invariant mass distribution of D° and D° pairs at Ndaug|<1.44

ALICE 3study, L, =3 nb’ ALICE 3study, L., =3 nb™’
PYTHlAszppfs' 14TeV, |y, | < 1.44 PYTHlAazppE 14TeV, |y, | < 1.44
D’ D az:muthaloorrelattons D’ D azimuthal comelations

e 2D mass fits to subtract D) 54 et < D) <8 G
combinatorial background for DO-
DO pairs.
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Signal + background for single D
mesons from PYTHIA 8.2 events.
Pair distributions generated from

independent 1D distributions.

Statistics matched to the expected
significance.

Expected performance in azimuthal correlations - Pb-Pb collisions

Expected performance for azimuthal correlation distributions of D° and D° in [n|<4, in 0-100%

Pb-Pb collisions, for L, , = 35 nb™1. .
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ALICE 3Study, L,,,=35nb™

PYTHIA 8.2, vsm 5.5 TeV, 0-100% central

D’- Bnammuthalcorrelatlons bkg-subtracted
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Calculation of estimated D°-D°
pairs in Pb-Pb collisions for 35 nb-!
luminosity.
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ALICE 3Study, L,,,=35nb™

PYTHIA 8.2, Vsm =55TeV, 0-100% central

D°-D° azimuthal corre lations, bkg-subtracted
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—+— No quenching
== Full tharmalisation

Correl. unc. = 6.9e-05 (indep. c-cbar contrib.)
Unc. NS width + 5.2%, AS width+ 1.5%
Unc. NS yield + 4.4%, AS yvield £ 1.3%
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Includes background subtraction
and weights to account for D°-D°
reconstruction and selection
efficiencies. Normalization to the
number of trigger D% mesons.
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Correl. unc. = 1.8e-04 (indep. c-cbar contrib.)
Unc. NS width = 18.0%, AS width £+ 3.8%
Unc. NS yield + 19.3%, AS yield + 3.4%
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Conclusions

* Precise identification of D°-D° pairs with a high background rejection can be expected.
* Correlation patterns in PbPb collisions will be detailed enough to assess the effects of transport broadening and thermalisation,
using pp collisions as a reference.
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