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— Relativistic heavy ion collisions
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U. W. Heinz, J. Phys. Conf. Ser. 455, 012044 (2013)

November 13th, 2025
International Convention Center Jeju

-~ \{Jr

/\

(NU *'
|z Y
|

\ j["f‘\‘}/

final detected
particles distributions

free streaming

=

t ~ 1015 fm/c

The 2025 International Conference on
the Structure of Baryons, Baryons 2025

o3



Charm-strange mesons
INn heavy ion collisions

— Strangeness enhancement

T.P. Koch, B. Muller and J. Rafelski, Phys. Rept. 142 167 (1986)

: The strangeness enhancement in heavy ion collisions than in
elementary collisions

— J/w suppression and Debye screening

T. Matsui and H. Satz, Phys. Lett. B 178 416 (1986)

. At T>T_ color charges are Debye screened in QGP, and the
Debye screening prevents the formation of the bound states
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— Production of charm-strange mesons
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S. Acharya et al, (ALICE Collaboration), Phys. Lett. B 827, 136986 (2022)
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— Quark coalescence \/

V. Greco, C. M. Ko, and P. Levai, Phys. Rev. C 68, 034904 (2003)
R. J. Freis. B. Muller, C. Nonaka, and S. Bass, Phys. Rev. C 68, 044902 (2003)
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1) The coalescence probability s} ) :
Au+Au@?200 AGeV ]

function, the Wigner function  *}

(central)

2) Constraints on constituents
In the system

p /T ratio
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— Measurements of A./D, ratios at LHC
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S. Acharya et al, (ALICE Collaboration), Phys. Lett. B 839, 137796 (2023)
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— Transverse momentum distributions of chdr\f:'f:/
quarks and DY mesons af 2.76 TeV

RHIC ag aip a» as a4 as
PT = PO 0.69 1.22 1.57
dN, agexp[—a; p5] o < p
c _ )% [ 1Py Pr = Po Pr > po 1.08 304 071 3.79 202 348
d?pr ao exp [—a1 pF] +n3(l + p?ﬁ) “ pr = po LHC ap a a as as as
PT = PO 1.97 0.35 2.47
pr>=po 795 349 359 87335 05 14.31

S. Plumairi, V. Minissale, S. K. Das, G. Coci and V. Greco, Eur. Phys. J. C 78:348 (2017)
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J. Adam et al. [STAR Collaboration], Phys. Rev. C 99, no. 3, 034908 (2019)
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by coalescence

— Charm-strange mesons in the coalescence
model, D,, D.*, D.,*(2317), D, (2460)
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— Transverse momentum distributions
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— Production of D.y*(2317) mesons

S. Cho et al. [ExXHIC Collaboration], Prog. Part. Nucl. Phys. 95, 279 (2017)
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Table 2.4
Summary of exotic hadrons with heavy flavors. The notations are the same as those in Table 2.3,
Particle m [MeV] (,J" qq/qqq(L) Multiquark Mol. (L) wiol [MeV]
Ds(2317) 2317 (0,0M) cs(P) €sqq DK (S) 273(B)
X1(3872) 3872 (0,17) cc (P) ctqq DD* (S) 3.6(B)
Z:(3900) 3900 (1,17) - ch@ - -
Z.(4430) 4430 (1,17) - ccud 1D*(8) 13.5(B)
Zp(10610) 10610 (1,17) - bbud - -
Z,(10650) 10650 (1,17) - bbud - -
X(5568) 5568 (1,0%) - shud - -
P.(4380) 4380 (1/2,3/27)° - ccuud (S) DZ*(S) 60(B)
P-(4450) 4450 (1/2,5/2%)°P - ccuud (P) - -
Table 3.4
Summary of particle yields for heavy hadrons (cf. Table 2.4).
Particle Scenario 1 Mol. Stat.
qq/qqq Multiquark
RHIC
Ds(2317) 2.3x 1072 2.4 x 1073 6.5 x 1073 6.6 x 1072
LHC (2.76 TeV)
Ds(2317) 5.2 % 1072 43 x 1073 1.4 x 1072 1.5 x 107"
LHC (5.02 TeV)
D;(2317) 6.5 x 1072 54 x 107 1.8 x 10‘% 1.9 % 10—}
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— Production of charmed hadrons Neass

1) Charmed mesons:
D, D*, D,, D*
D.,,*(2317), D, (2460)*

2) Singly charmed
baryons: A.(2286),
A(2595), A (2625),
¥.(2455), £.(2520),
=-(2470), =.(2578), =.(2645),
¢ Charm = +1 Q.(2695), Q.(2770)
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— Transverse momentum distributions of chcr'\m M
and strange quarks at 5.02 TeV

{—eco( Eallyes)y
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N, ) cel~s(mr)™) 1.63 027 [2.03[ 7.95 3.49
dzﬁc]— + TCT TS Per = P;T Ce Cy (ch_z] Cs Co per (GeV)
(1_(1—{%,1"&.) 3.59 90112 0.50 14.19 1.80

S.Cho and S. H. Lee, arXiv:2510.18673
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— Transverse momentum distributions and yi€ %’

of charm-strange mesons
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— Transverse momentum distribution ratio

between D and Dymesons « o m ™
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— Transverse momentum distributions of
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D*(2317) mesons in two- and four-quark states
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Conclusion

— Production of Charm-strange mesons at /s =
5.02 TeV in heavy ion collisions

1) Studying the production of charm-strange mesons can help us
understand in more detail the hadron production mechanism as
well as the strangeness enhancement in heavy ion collisions

2) It is essential to consider the production of D.*, D,*(2317), and

D,;(2460) mesons in order to understand the yield or transverse
momentum distribution D, mesons

3) Heavy ion collision experiments can provide chances to identify
the internal structure of D.,*(2317) mesons

4) Many more studies are expected; stay tuned for new results soon
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Thank you for your attention!
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