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Heavy flavor transport as probes of QGP
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Outline & disclaimer

Part |: charm-hadron production in pp

» NJ/DP: data vs model
> > /D0& =./D°

Part Il: charm-hadron production in AA

» diffusion coefficient & hadronization
» D-meson Ry, & v,: extracting D (2 T)

» NJD% in-medium hadrochemistry

Part 111: quarkonium production in AA

» HQ potential: remnants of confining force
» Jhy v, puzzle
» open quantum approach to Y states

Disclaimer: selection of topics, no high p, HF jets
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Part I: Charm-hadron production in pp

» pQCD factorization & fragmentation
» N\./DPenhancement vs hadronization models

» 2. & =_ production
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PQCD factorization & fragmentation
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** phenomenological FF: assumed universal & constrained by e*e-
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AIDY @ 5 TeV pp collisions
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pp, Vs = 5.02 TeV
PYTHIA & (Monash)
PYTHIA & (CR Mode 2)
HERWIG 7

Catania, fragm.+coal.
M. He and R. Rapp:
SH model + PDG

SH model + ROM

P, (GeV/c)

ALICE, PRL 127, 202301(2021)
ALICE, PRC 104, 054905(2021)

“ PYTHIAS8: Color-reconnection
with junctions frag. into baryons

q q q q
: ) J i
.
q q q q
Bierlich et al. °15

% Catania: c-q(-q) coalescence

In a small QGP fireball winissale et al. *21

%+ Statistical hadronization in g-rich
environment (unlike e*e’)
« augmented by “missing” charm-baryons

assuming relative chemical equilibrium
MH & Rapp ’19
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Take-aways from Part |

% charm quark fragmentation is non-universal from e*e" to pp

ALICE, PRD 105, L011103 (2022)
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i = ALICE, pp, Vs =5.02 TeV I 1 ¢+ c¢> A.much enhanced
0.8 |-  *+Bfactories, e'e, {s=10.5 GeV| | vsc>DO reduced
i +LEP,e'e, \s=my, | i
I « HERA, ep, DIS I |
-~ 0.6 - -‘r+++ o HERA, ep, PHP | —
- | + + full charm-hadrons measured
; i ] doc®/dy~1.16 ub at mid-y
0.4 (] | —
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Part I1: Charm-hadron production in AA

» Microscopic interactions & diffusion coefficient
» Hadronization: Coalescence, Resonance Reco., SHMc
» D-meson R,, & v,: Diffusion coefficient

» Charm hadro-chemistry: A /D°
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Transport coefficient: pQCD vs T-matrix

X HQ Brownian dlffu5|on via Fokker-Planck

fc;z(l‘ p) =1 [pzfQU P+ Didpfolt.n)  y=A~/|Tg)? (1-coso) f)
% effective Born diagram w/ large o, L4 T
q/ g I12E | — Wuppertal-Budapest |
P P3 Moore & Teney *05 10F |— hotQCD =
Nantes, Catania, LBT, PHSD ... N =
o o eff
— — —
t t — 2 t —km%(T)
Q b
Py P : = /T, Grego et al. °11

% T-matrix: coupled two- and one-body integral equations

Q
AN M a8

J=Q.a.9
TAMU *05-19
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V or F(GeV)
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T-matrix approach: Spectral + Transport Properties

Remnant confining force
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Transport coefficient: D (2xT)

L)

L)

» HQ spatial diffusion coefficient: D =T/myA(p=0)=T/mqy
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HQ hadronization in QGP

|
Ae |
o ; :
Coalescence: @%—>m§ vs. Fragmentation Q | 2 H
|

|
I | 9

*» Instantaneous coalescence models (ICM)
fn(Ph) = / [H dp; fi (Pi)} WH{p:})o(py, — Z Pi) Fries et al., Greco et al., Voloshin *03

« static Wigner distribution w/ hadron radius Greco et al. *04, Oh et al.’09, Plumari et al.’18,
Cao et al. ’16, °20, Katz 20, Li+Liao ’20

Beraudo et al. ’15, °22
Cao et al.’20

« equilibrium limit challenging at low p+
« improvement: c-q(-q) form excited cluster + decay

¢ Statistical hadronization with charm (SHMC) Andronic et al. *21

« thermalized c-quarks hadronize at T,
AN (Rt (N tot

( Iac,a] _ Q? v ”'Eh Iﬂ{: 1\":: ]

dy | Io(NE)

* py-spectrum by hydrodynamic blast wave at T,

x g2 €< doc/dy
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HQ hadronization 11|

“* Resonance recombination model (RRM) Ravagli et al. 07, MH et al.’12

o yMmp A3 d>p. oL o Y 2,5 o .
ful#p) = Efij / 521’1')'3:}zfq(i"rl’)l)fr?(i'-PQ)M)'l’rel(_pl-PQ)og(_p_pl — P2)

* 0,,(S) resonant cross section: energy conservation & equilibrium limit

 3-body RRM & space-momentum correlations (SMCs)
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D-meson RAA & v,: extracting D,(2nT)
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ALICE, JHEP01(2022)174; PLB 813(2021)136054

Model x2/ndf
Raa (25

Catania [6, 7| 143.8/30 14.0/8
DAB-MOD [9] 234.1/30 9.8/6
LBT [10, 11] 411.8/30 15.8/12
LIDO [13] 46.4/26 62.0/11
LGR [12] 9.2/30 15.5/11
MC@sHQ+EPOS2 [8] 56.6/30 5.7/12
PHSD [5] 204.7/30 19.6/11
POWLANG-HTL [3, 4] 468.6/30 13.5/8
TAMU [2] 30.2/30 8.15/9

models with ¥?/ndf <5 (2) for Raa (V,)
=2 D (2nT)=1.5-4.5 near T,

caveat: also affected by hadronization,
hydro, hadronic phase
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Charm hadro-chemistry: A /D°

O 14FALICE  0-10%Pb-Pbly| <05 30-50% Pb-Pbdys, =502TeV pp

Y0, A 1 ALICE, 2112.08156 T i
< 1.2 T

! T T SHMc + FastReso + corona ]

[: T : T Catania :

0.8 . ' T U™ .

08 . tend_to pp _% ]

0.4¢ 1 —Z % :

stronger depletion * -} compatible ]
[l ! 1 ||||||| -|W|thDD Ll 1 L1 Tl 1 Lol

1 p (Gerc} 10 P, (GeVic)' 10 p, (GeVic)

« Catania: instantaneous coalescence + fragmentation  Plumari et al. ’18

« SHMc: hydrodynamic blast wave spectrum on PDG-only baryons + corona pp
Andronic et al. °21
« TAMU: RQM charm-baryons + RRM w/ SMCs

integrated ratio compatible with pp MH & Rapp "20
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Take-aways from Part ||

* Heavy-quark diffusion
D, (2nT)=1.5-4.5 near T, =» scattering rate I
=>» thermal partons melt, Brownian markers survive

« strong coupling via remnants of confining force

2.0 : e - :
T=0.194GeV — charm
< i — u/d quark -
3 1.5 I'~1GeV
— I — gluon
= g/g melted
T 1.0
& I
x|
< 0.5- ,
Q
0.0

00 05 10 15 20 25 3.0
w(GeV)

* Heavy-quark hadronization

« recombination = p;-dependent charm hadro-chemistry

~3/D, ~1 GeV > M,

« printegrated A,/D° compatible with pp = kinematic redistribution in p; in AA

M. He HF production & hadronization @ QM22
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Part 111 Heavy quarkonium production in AA

» Strong HQ potential
» Semi-classical approach: suppression vs regeneration
» JIy v, puzzle

> Open guantum system approach to Y states

M. He HF production & hadronization @ QM22 18



Extraction of HQ potential

« statistical transport analysis of Y data
with trial input potential
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Jhp: suppression vs regeneration

RAA

[ ALICE Preliminary, Pb-Pb, |, = 5.02 TeV

T T T T T T T T

Inclusive J/y, |y| < 0.9 e Data (2018
p. > 0.15 GeV/c T™1 (Du etal.)
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SHM (Andronic et al.)
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semi-classical transport Du et al. 15, Zhou et al. *14, Ferreiro et al. *14
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reaction rate F\I,

= D¢ (T) [Ny (r(T))

A TEQ
- i\l lF

()
A

regeneration toward equilibrium

SHMc: hydrodynamic blastwave spectrum + pp corona Andronic et al. *19
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Jy “v, puzzle”

0.25 B T 1 1 I T 1 T I 1 1 T I 1 1 T I 1 T T I 1 T 1 _ T T T T T T T T T T T
F ALICE 20 - 40% Pb-Pb, |5, = 5.02 TeV . 0.20 _'Pb + Pb, Vspy=5.02 TeV, 20-40%, J/y 2.5<y<4 ]
0.2 '_A ' _Inclusive Jiy - s ALICE |
- el e inclusive [with SMCs]
u & r Vo=, - . . . T
015 - global syst : 1% — 0.15+ [ Jinclusive [without SMCs]-
- ] ____]previous blast-wave ]
E"‘ 0.1 -
- -1 ™
~ F 1 =010} !
> 005 =
0 | | -------- 7] 0 05 - f:" - ‘-:’:’ﬁ‘\“% .- !A-
C X. Duetal. K. Zhou etal. (25 <y <4) ] | 4,/ Langevin RN
554 Inclusive Jiy, |y1<08 Inclusive Jiw w noncollective _T] | 7 _
0.05 C 2222 Inclusive JIyr, 25<y <4 Inclusive Jiw wio noncollective | i C Cbar RRM
C - Primordial Jiy, 25<y <4 Primordial J/w ] I E,’"
0'1 o L I L L L I L L L I L L L I L L L I L L L ] e M 1 M 1 " 1 ' 1 3 [ L
0 2 4 6 8 10 12 0'000 2 4 6 8 10 12
P, (GeVic)

pr (GeV) MH et al. ‘21
* regeneration via RRM

L E PrLd® P ) L
fo(T,p) = Co——+ v(p) dj (T P)) [T o) X o (8)veal (1, P2)0° (P — P — )

myl 'y

transported ¢ & ¢ quark spectra
constrained by D-meson observables

« off-equilibrium c¢/c spectra + space-momentum correlations (SMCs)
=> regeneration up to p;~8 GeV = v, enhanced
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Open quantum system approach to Y states

. - Brambilla et al. °17-21, Yao et al., ’21, Blaizot ’18
o + ) s <1,
* OQS pNRQCD = Lindblad equation Akamatsu ’21, Rothkopf °20, Gossiaux et al. 21

1 | .
ﬁf;(;) = —i[H, p(1)] + Z( P (1 —;{C'Et'n.,f)(r) }») M=z 1/ayg> T ~mp>E

« quantum transition between different states included, lacking in semi-classical

+ regeneration currently limited to diagonal bb

« Coulomb potential + transport coefficient kK encoded in C,

ke {R(T) Re(T).RUT)}, §=-1.75 0.05 R e {Ru(T).Re(T),Ru(T)}, §=-1.75
5.02 TeV Pb—Pb ® ALICE-Y(185) sre
ALICE: pr <15 GeVand 25 <y <4 W ATLAS-Y(1S) ] [ A CMS ] in- i i
1.0 o ATLAS.pFi <15GeVandly <15 A CMS-Y(13) 0.04 - .y 1 ° Y(lS) N medlum W|dth
CMS: py < 30 GeV and |y| < 2.4 O ALICE - ¥(28) r n raj 1 — 24~ —~
osl QTraj: pr< 30 GeV and y=0 O ATLAS-Y28) | [ ] IﬂY(lS)_3a0 Kk~ 50 MeV at
<11 A CMS - Y(28) D,OZT . 1 T~250 Mev
—ami-vis) | g ] I l;
| e I e s
| — F ]
9y S | ] » values & results comparable
4t 1 002} - . .
[ 5.02 TeV Pb-Pb ] to semi-classical approach
[ pr <50 GeV 1 .
02p 004§ s i< 24 ] Strickland et al. °15
[ QTraj: y=0 i 1
oot . . ..y q 006 ' ' ‘
0 100 200 300 400 10 30 S0 9 10-90%
Noar Centrality (%)

Brambilla et al. °21
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Take-aways from Part 111

% strong HQ potential with little screening close to T,
quarkonia melt through large reaction rates (<> small HQ D)

» probe of in-medium force via in-medium “spectroscopy”, not “thermometer”

T 1/{r)
450 MeV Y(1S)
%(1P) @
240 MeV J/yp(1S) O
200 MeV %(1P)

“ Quantitative connections open- <> hidden-charm transport
« transported c/cbar distributions & dot/dy

M. He HF production & hadronization @ QM22
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Summary & outlook

L)

L)

HFs: excellent probes of sQGP structure, transport properties,
In-medium force & hadronization

« a small open HF diffusion coefficient D,
 recombination/color neutralization important} ﬁ strong V(r,T)
 quarkonia melting by large reaction rates

=» connection between open- & hidden-HF, e.g. via J/y regeneration

outlook

* =, production in pp

- p-dependence of D
nonperturabtive diffusion - perturbative radiative e-loss?

*more ...

M. He HF production & hadronization @ QM22



Back-up

The following are back-up pages
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A/ DY enhancement surprise

'| I I I |

/ D°

|  ALICE

—e— pp, (5 =5.02 TeV —
—— PYTHIA 8 (Monash)
- ——— POWHEG =
—— GM-VFNS

+
C

A

SLI-FUB~4BEZ44

P, (GeV/e)

Baryon-to-meson ratio

ALICE
pp, V5 =5.02 TeV
¥l <05

== AS/D"

p/n

" PRC 101, 044907 (2020)

pp, Vs=7TeV T

= PRL 111 (2013) 222301.]
pit

PLB 760 (2016) 720

 a factor ~5 enhancement w.r.t. e*e-at low p;, much underestimated

by FFs tuned to e*e-

% decreasing toward high p, trend similar to A/K and p/pi

M. He

HF production & hadronization @ QM22




Flavor dependence: charm vs bottom

nonprompt D (€ B) Raa , ALICE 2202 00815 nonprompt-to-prompt D-meson R, ratio
A L LM 1 —F g oo
206 0-10% = LGR 1 £ [AUCE v dta [ELOR
TAMU = Eé 1 —
(ijeig %ﬁHEPOSZ 1 [ Po-Physy=502TeV Eamu  ERMC@sHOEPOSY]
Sttt =3 & [ 0-10%, ]| <05 B i
.......... 53 4 B8 (R Fadiotive e-loss
- = ! of bottom than chafm
] B !
208 30 500 ] U AN bk
15E Insignificant 3 &
1 0 bottom shadowing iy
T i e A e
0.5: """"""" -
B R TR (- R T A e I S
p.(GeV/c) ue to riow bump p(GeVic)

in prompt D

% X3 mass: b-quark longer thermalization time at low p; than charm
less flow added to b from recombination with u/d/s

”

“* high p>15 GeV: b-quark less radiative e-loss< stronger “dead cone
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Charm hadro- chemlstry D./DY

D /D’

2.0}

0_5_0—10% Pb-Pb

0.4:—

U_1_—

D_EW ﬁL

[ +3.7% BR uncer‘tamt%a not shﬂ-wn
H .

30-50% Pb—Pb |

’%ﬁ%ﬁfﬁ

::I +3. ?",-" BR uncertalntyl' not shown

F +3.7% BR uncer‘taint# not shown
L H . L . L

1.5

0.5F

- 01 DD.-"ru F"b—Pb

i

flow bump

%
i

tend to pp

1 1
r 3{)—5 D‘?fo Fb—-FPb

=W

11 2 345 10 20 30

=8 (GeW/c)

ALICE
\Syn = 5.02 TeV
vl < 0.5

SHMe + FastReso + corona

LGR

TAMU

Catania

FPHSD

1

2 3456 10 20 30

1

P (GeV/ic)

2 3 456

10

P (GeV/ic)

ALICE, PLB827(2022)136986

low p;: enhancement due to charm recombination in a strangeness-equilibrated QGP

reproduced by Cantania & PHSD; overestimated by TAMU in both pp and PbPb

high p;: tending to pp value as fragmentation takes over

flow bump due to recombination with flowing s-quark heavier than u/d,
predicted by TAMU (RRM w/ SMCs) & SHMc (hydro blastwave spectrum)
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X(3872) production in HIC

¢ Inner structure: compact tetraquark vs loosely bound molecule

D° — D*° molecule

DO
Tetraquark (4q)

@@
[3

coalescence model coalescence within

€
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¥

Cho et al. ’11 AMPT zhang et al. 21
Ncnal ,.stm 107 T T =
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S ] |

2

ﬁ Q X(3872) 1045 W
. | Tetraquark !
K A | m
Tetraquark | |
10°:
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Centrality (%)

|\Imolecule > Ntetraquark by x10 or 1001 yet no
account of hadron phase reactions X <-->DD*
=>t0 be better constrained

transport model
Wau et al. °21

4
Tetraquark
. Molecular
{'? 3 Eqinlt
__E__ Ejinal
3 2
=
= .
D
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o
0
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Npart
Ntetraquark> I\Imolecule by X21 molecule

regenerated in late hadronic phase,
tetraquark chem. freezeout at T,
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Charm quark recombination probability

» No. of mesons/baryons formed from a single c-quark of rest frame p_*
o eyt gy B
_._'\-'ﬂ_lr(pc) == /—p)lagq(_:- E{plNTIH:ﬂU(S}UFd,

ma L g

: (EpPp g sy i » Exp)
N pc} - - _EEFIJJT.-' . _E{F:JJTE
5! J (2m) e e mdrf: m (77 mgl'p

o(sa)(Pra, Pro).

> Renormalizing N (p:) and Ng(p;) by a common factor ~4 for all charmed

mesons/baryons such that ,, P..a M(pc = 0) +ZB ol (pc—ﬂ)—l
020 ——F—7———— T ] 10‘5 . —

RRM self-consistent recomb. prob. 100 [

Pb+Pb vspn= 5.02 TeV, 0-20%

all D's

0.15 L = all Ds's ] aF
----- all PDG Le's ] > 107 .
——all PDG + RQM Lc's <
o i all PDG Sc's = 2
2"0'10 all PDG + RQM Sc's E 107
=z = all PDG + RQM Cac's cﬁ .
L E 10_‘ ; T~ -~
0.05 © F—— RRM+frag., dN/dy=15.36"= -~
4r ..._—-.___...
10°E _ RRM comp., dNg/dy=14.12 ~30F
- 5 f=-=1frag. comp., dN./dy=1.24
= 10 5 L 1 1 o 1 r 1 L
0.00 0 2 4 6 8 10 12

0 2 4 6 8 10 12 14 16
p*c(GeV)
=» charm conservation consistently built in, in an (e-by-e) way without
spoiling the relative chemical equilibrium realized by RRM

pT(GeV)
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Space-momentum correlations: light-g

» hydro: a manifestation of SMCs
f,;jq{.f-.. ,ﬁ} — 'E:qu E—p-rf{.r W T(x) — ﬂf,r E—}'-,--[.r]lm,-- cosb(y—m)—pr-vr{x)l/Tix

longitudinal boost invariance: y- n transverse SMCs pT=vT

» hydro-qg: low (high) pr more concentrated in center (boundary)
hydro light quarks p, =0.0-0.3 GeV,

hydro light quarks p_=0.6-0.9 GeV,
at freezeout T =170 MeV_ at freezeout T =170 MeV
010 717 T L L L T e s EENENIEEE
0.08 urhaaaal | | 0.06 ‘}1 | AR
O}{ 0.06 0.04 '
e
Z° 004
© l
0.02
0.02
0.08 008 =
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AN (%.Y)

SMCs: Langevin charm quarks

» Langevin-c: low (high) p; more populated in central (outer)

Langevin charm quarks p.=0.0-1.0 GeV, Lang

0.00010

0.00008

0.000086

0.00004

0.00002

evin charm quarks p =3.0-4.0 GeV,

0.0000) ~ et

X, ) 5
5] 0

» SMCs usually neglected in ICMs: uniformly distributed

iIndependent of p-

3 AN.q  (2m)° dNe 4

c,q(T,P) = (2m)° = =
JeaT-P) = ) i85 = VEp) praprdogdy
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RRM equilibrium mapping

» Event-by-event Langevin-RRM simulation with very large trans. coeffi.
& with SMCs properly incorporated

dN2=p dp dy

T

T

-
I:i.lfil

=» kinetic & chemical equil. mapping

— 00— —
PotPo sy S02TeV, 0-20% E) PoePD =502 TeV, Ol A
——0D" hydro Cooper-Frye 025 Da nydro Cooper-Frye o5 K
] Du-ﬂ"lﬂ'!ﬂ.{-ﬂ-'ﬁ“ AR 0.3 = D aﬁa}q{a-f:qHHH " 2
i Du ange coaff. Lan- 0,55 L Dl:l Gy e coeffi. Lan- Iii:‘:t:.il* ]
gevin-RRM | gevin-RRM e
,0.20 .
: i
015 —— 4 _ hydro Cooper-Fryd
—— A_ hydro Cooper-Frye -ﬁi‘iqi.;' 0.0 2 A snalyticsd RRM
i [ [-X: |
" A, anayiical-© RRM : - 0.05 « A large coeffi. Lan- 4
- 'Jl'l: Iﬂ"g‘E‘l{-'El'Elﬁ. LE.FGBFFI-F:'.F:'H 1 ) 0.00 ; 1 L ?ﬂ’""ﬂw 1
i 1 & 8 10 0 2 4 B8 & 10
o GV} p_{GeV)

=» Observables come out as RRM predictions with realistic T-matrix coeffi.
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Direct DY & A_* production via RRM

» Including SMCs makes spectra harder & enhances the A */D°

10 & . r . r . r . 1.0 . r . r . —
F Po+Pb sy = 5.02 TeV, 0-20% (3} Pt Po = .02 TeV, 0-20% fop) ]
1.:[*'%' ‘=-=-.ﬂ____‘ i SMCs g8 [ Wi SMCs, T-matixcoefl.
3 R*T‘x _ g w SMCs !
0k s . o | T-matrix coaff 7
E 5 L, A Q 0.6} =2 R
T o'y “M_ $ |- K50 0
& : - - :
[ . T 04 & -
S 10k T ECE“‘" P g AT
%  F wioSMCs SMCs-__ B [ o SMOs ]
.Il:lﬂ-_ — D':| - ':IE 'l—-"-rﬂl _ -
At T-matrix coeffi. i e ]
.II:I- . - 1 ' 1 ' 1 ' l:ll:l . 1 . 1 . 1 .
0 P 1 6 8 { 2 1 6 8
priGeV) o1 (GeV)

* Fast-moving c-quarks [p;~ 3-4 GeV] moving to outer part of fireball find
higher-density of harder [p~ 0.6-0.9 GeV] light quarks for recombination

» An effect entering squared for the recombination production of A_*
= larger enhancement for At =» A_*/D° ratio enhanced!

M. He HF production & hadronization @ QM22 34



DY D.f & At suppression & elliptic flow
» Final D°, D.* & A, including feeddowns from all RQM baryons

20

0.25

P + Pb, sj=5.02 TeV, 0-20% Ph + PD, sayn= 5.02 TeV, 30-50%

. ALicEDY 0-10% | oz} ]
ALICE Dg", 0-10%

i \\ o ALICE A;', 0-10%
1.0 NN

15

i3

=

Loy |
T

here for Lc, pp fitted baseline; 1 0.0

I /" .. \ + AA spectrum BR=50-100%at T | ) !

L & %%\ N\ with new mc,ms,md & new md -
0.5 :f" %%\ 3 0.05F

7O [

:—\\%\ 2 A, !

| i 0.00 N 1 . e 1 . 1 . 1 .
ooL— 0 2 4 B 8 10 12

0 2 4 6 8 10 12 0. (GaV)

pT (GeV)

« T-matrix coefficient*K-factor(=1.6), to compensate for radiative e-loss;
uncertainty: BR=50-100% to A" for A.'s & Z.'s above DN (2805 MeV)

« Hadronic phase diffusion also included: seamlessly connected to
hadronization (RRM+frag), increasing D-meson v, by ~15%
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Charm-hadron ratios: A.*/D° & D */D°

25 T T T T T T L T A 3 1':' T T T T T T T 1

L (a) = ALICE: PLB793, 0-80% ] .

- e ALICE: SQM19, 0-10% | A e )
2.0} STAR: SQM19, 10-80% - 0.8 F PP 02 Tel 0.20%

i all with new me,ms,md & new md '
151 Pb+Pb 5.02 TeV, 0-20% 1

] a4k
T 0o [TPPOTEY STAR, 0-10%

_ SN STAR, 10-40%

- ; Au+a 0.2 TaV, 0-20%
0.0 L | . 1 ] 1 1 1 1 1 L 0.0 ) ] ) ] ) ] ) ] ) ] )

0 2 4 6 8 10 12 0 2 4 g 5 10 12

p1 (GeV) p. (GaV)

» NDC : low p; approaching RRM equil. limit = SHM pp;
intermediate p; enhancement from RRM with SMCs;
high p; fragmentation tending to pp value

» D.*/DY enhancement: recombination of charm in a strangeness-
equilibrated QGP
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Had ron Izatlon : S H M CAndronic, PBM et al. 2104.12754

» SHMc: open-charm statistical AN e
hadronization at T, Y(ee) _ oy wlae) 2 \IB\
dy c VT Tp(Ntor) =" A

O multicharm baryons 0=1,2,3 emerging pattern 1“2" 3
4 yields enhanced by g.*~30* than pure thermal 12 2 \ _E

- strong signal of deconfinement 10—55%.: 1565 e N

1055 "'3' 35 4 45 5

> SHMC ylelds + blast wave%pT spectra Mass (GeV)
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