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Motivation ALICE detector (Run 3 upgrade)
Step 2/ Charmonia » Inclusive quarkonia are reconstructed in e*e- channel at midrapidity (|y| < 0.9)
downtop,.=0 . -
] : : T >
o » Crucial for studying charmonium > Tw:eTProkj-ectlon Chamber (TPC)
: : : racking
© C production mechanisms and testing » Particle identification via dE/dx measurement
Step 1 different QCD'based models. > Momentum measurement
» Heavy-quark production (perturbative QCD) -— > TPC upgrade:
D | S ¢ P »Formation of the bound charmonium states > Readout chambers replaced with Gas Electron Multiplier
(non-perturbative QCD) - (GEM) chambers. | I
Enable continuous readout of Pb—Pb events at an interaction rate
o . . _ v 4 up to 50 kHz (~10? w.r.t. run 2).
» Study the rapidity dependence of charmonium production by comparing to “ ol S )
. - .. 1] : upgrade:
similar measurements at forward rapidity at the same collision energy!. > Inger Trac!qng System (ITS) > 6 lavers — 7 layers equipped with Monolithic Active Pixel Sensors.
> Used as reference for studying AA collisions. Tracking > Radius of innermost layer: 39 mm = 23mm.
\_ L > Vertex reconstruction » Material budget for each of the 3 innermost layers: 1.15% = 0.35%. )
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Data analysis procedure Results (J/ cross section)
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: : - . o | »These results (red point) are shown together
10° . exponential function. f - Lumi. uncert.: 10% th exist | diff d simil
. _ _ S 107 & = with existing results at ditterent and similar
T T T TR e oY > ?lgna! shapes are described by Crystal Ball %'_ i - collision energy from ALICE and other
22 24 26 28 3 32 34 36 38 4 unctions. Q.g 102 B ~ experiments and compared with models.
oo (GEVICT) - Eﬁigcﬁs?gotmn Crows ) » The p; integrated cross section increases with
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> Efficiency correction: J [ o s o collision energy. . . .
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\ » Large fraction of efficiency and systematic uncertainty are cancelled out by taking ratio./ 0 0 10 1p5 (GeV/c2)O > Both the NRQCD and ICEM can describe the data.
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Results ($(2S)-to-J/Y ratio)
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» The measured p-integrated ratio at midrapidity (|y| < 0.9) without BR uncertainty is 0.155 +0.010(stat.) £0.014(syst.) » Comparison with models[11-14];
» The results (red points) are shown together with existing results from ALICE at forward rapidity and from » NRQCD overestimates the ratio at high py,
other experiments [1-10], out CGC + NRQCD describes the ratio at
» |n agreement with other results. ow and intermediate pr.
> No significant energy and rapidity dependence. » ICEM can reproduce the data.
\ » Slight p; dependence (also expected from models). /
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Summary and outlook , =« T
% 30 —_ALlCE Performance § 6.5 :_AL|CE Performance —:
. . . .. = ~ pp, Vs =13.6 TeV, X(3872) - Jiy(»e'e)n'n ] 2 - pp, 15 = 13.6 TeV, y(2S) - Jy(—e'e ) -
>The J/ cross section and (2S)-to-J/ ratio are measured in pp collision at /s = 13.6 TeV at S 3 4<p <35GeVic, | <0 - 13 6L 4cp <3560V <09 ]
midrapidit Q [ Stgnificance =3.7 , 1 & . [ Significance =9.3 :
Ty . . . . g “OF % 1> | :
»The cross section increases with p.. Slight p; dependence (also expected from models) for ratio. o6l +om 12 &5F %_ E
. . . . . . . .« (o B ala 1 S B Data ]
»The cross section increases with collision energy, but the ratio shows no significant energy and - o4l — Total i Bl sk et E
rapidity dependence. ool -+~ Comb. background N a8 -+ Comb. background
» Comparisons with theory models (NRQCD, CGC+NRQCD,ICEM) are performed. g e S
3.84 386 388 63@ , 3.64 3.66 3.68 37 372
My = My + My, (GEV/C) My~ My + My (GeV/c?)
»Provides a reference for investigating the quark-gluon plasma in nucleus-nucleus collisions and the cold nuclear matter effects in proton-nucleus collisions.
> The first ALICE spectra on the reconstruction of X(3872) and {(2S) using J/Uttt 1t~ channel have been obtained.
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