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1. Partonic interactions of HF

What we know about QGP is EoS as a function of T, yg from |QCD:
(energy density, pressure, entropy density,...)

Dynamical Quasi-Particle Model (DQPM) describes QGP by
thermal partons which have T, yg-dependent pole mass and
spectral width

The form of pole mass and that of spectral width are inspired by
the HTL calculations
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But the strong coupling is fitted to lattice EoS



Dynamical Quasi-Particle Model (DQPM)
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Dynamical Quasi-Particle Model (DQPM)

Lattice EOS is well reproduced both at ug =0 and ug # 0
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Parton spectral function

Lorentzian form
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For charm scattering, spectral
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HF interacts with the dynamical quasi-particles

e HQ interacts with

u, d quark
1 —T=2T, p=0

: : off-shell massive
! 1o quark/gluon

A(m)
A(m)
C

Temperature-
dependent strong
coupling

Off-shell massive gluon
is exchanged:
divergence-free without

introducing a screening
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U Elastic cross section uc=>uc

uc—uc
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Total cross sections are similar, but bottom cross section is
more highly forward peaked, because it is heavier.
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2. Hadronization of HF

« Peterson’s fragmentation function Chemical fractions:

for transverse momentum D+, DY, D™+, D, D, A,
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« Wigner function « Wigner function

for S state coalescence for P state coalescence
probability probability
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Model Study: total coalescence probability of thermal charm

Charm can be projected into all possible states with different coalescence
radii — too complicated !!

T. Song, G. Coci, arXiv:2104.10987

charm coalescence probability
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The total coalescence probability is much lower than 1
There must be correlations in color, momentum, coordinate spaces
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Hadronization of heavy quarks in A+A

Q PHSD: if the local energy density € 2g- =2 hadronization of heavy quarks to hadrons

T. Song et al., PRC 93 (2016) 034906
Dynamical hadronization scenario for heavy quarks :

coalescence with <r>=::).9 fm & fragmentatior; Coalescence probability
0.4< < 0.75 GeV/im €< 0.4 GeV/fm in Pb+Pb at LHC

coalescence fragmentation ]
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T. Song et al. PRC 93 (2016) 034906
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3. Hadronic interactions of HF

Basic transition amplitude V is obtained from the effective
chiral Lagrangian with heavy quark spin symmetry

D=(D°D*,D*,) or D*=(D*°,D**,D**,) interacts with
flavor octet meson (n,K,Kbar,n) or
nucleon octet JP=1/2* and Delta decuplet JP=3/2*

V is unitarized through T=V+VGT,
where G is propagators of heavy meson and light

meson(baryon)
L QOB

T is unitarized transition amplitude
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D-meson scattering in the hadron gas

1. D-meson scattering with mesons 1a) cross sections with m=p,
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4. What is distinguished in PHSD

« Partonic matter (QGP) is described with massive-
offshell (anti)quarks and gluons which reproduce
lattice EoS

« Coalescence is repeatedly tried from 0.75 GeV/fm3 to
0.4 GeV/fm3 of energy density such that coalescence
probability is large enough at low p;

« Hadronic scattering has nonnegligible effects on HF
based on the calculations in the effective Lagrangian
with unitarization
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Thank you for your attention
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