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2. Strange particle productioniintHl€s

C. Hartnack et al. / Physics Reports 510 (2012) 119-200

Z. Q. Feng et al., Phys. Rev. C 90, 064604 (2014)
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3. Hypenmmmproducﬂon in HICs H. Tamura, Prog. Th?or. Exp. Phys (2012) 02B012
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(Hyper)cluster production in HICsstatistical approach
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Yield (per event)

Transport model + coalescence approach

A.S.Botvina, J.Steinheimer, E.Bratkovskayaet

al., Physics Letters B 742 (2015)0614

10 £
-3
10 £

UrQMD + CB

T T T T l T T T T l T T T T

T T T T l T T T T

120 +120

J. Aichelin, E. Bratkovskaya, A. Le Fé&re et al.,

Physical Review C 101, 044905 (2020)
A. Le Fére, J. Aichelin, C. Hartnack and Y.
Leifels 100,Physical Review 034904 (2019)

..

10 & HSD

L, T T TS T T

bLi+ °C@2A GeV
------ Nuclei (p-like) === A
MST | 3H s aH
@) e 3H HypHI = 4H HypHI

107 L
........... v =0.10
1('J-4 - hyper-fragments
................ hyper-residues
S R B B B
0 10 15 20
Lab beam energy (GeV/nucleon)

2024/11/15

| FRIGA with E__,
- (c)
= -
s = <
= =
”a
S ™
.‘ .-
J—-— .0 -
E -~
| -
30 o e —
o 9
L e -
L - . - -
. i B R R X n
- 1 . 1 :
—1 o] 1
yO

EdN/(p’dp) (GeV?*c’)

M 30 & 20184 Mesd Wel:735-744 @(*ﬂﬂ?)ﬁuﬂt
= SCIENCE CHINA PRESS

;}Eﬁﬁéﬂ?% TR T R AR T I
i

PRE S RIE R LA M 730000
E-mail: fengzhq@impeas.ac.cn

10"t " Au+"" Au@2GeV/nucleon (a) |
10°¢
10™
107¢
107
10°
(b)
. nucleonic fragments (Z=2)
3 ‘-\ - — - A-hyperfragments (Z=2) 3
"\ —-—-free A
107

0.0 0.3 0.6 0.9



Hyperons in neutron stars (NS)
S. Weissenborn, D. Chatterjee, J. SchaffrBrelich, Nucl. Phys. A 881, 62 (2012)
W. Z. Jiang, R. Y. Yang, and D. R. Zhang, Phys. Rev. C 87, 064314 (2013)
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II. LOMD &iise

Lanzhou quantum molecular dynamics transport mode{LQMD)

Heavyion collisions((5\We\¢ 5 GeVnucteon kand hadreminduced seactiop,(p, p, K, € ete)

5

b

LOQMD trensporntimodeil (Skyrme interaction, Walecka model with s, w, r, d)

Neutron star eqwaﬁmm ©f statenuclear symmetry energyat sub- and supra saturation densities in HICs, isospin splitting

of nucleon effective mass from HICs, particle production, 2body and 3body potential, multi-body correlation)

In-medium effeatscofhaciiongoptical potentials, energy conservation and imedium effects, i.e.P(1232), N*(1440),
N*(1535)), hyperons L ,S,X) and mesonsg,K,h,r w,f »))

Kinetic pioductiom of (hyper)clusters and nuclear fragmentation reaationsproduction crosssection phase

space distribution, collective flows, cluster transportation, Mott effect, e.g., deuteron, tritorfHe, &, | X, | X, xX, + X)

Nuclear fusion mear Gaulonmblbatrier enetdiegbarrier distribution, neck dynamics, fusion cross sectioretc)

Hadron induced nuclear reaationsspallation reaction, physics at PANDA such aBypernuclear, neutron skin thickness

etc)
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1. Lanzhou quantum molecular dynamics transport mode{LQMDSkyrme)

PHYSICAL REVIEW C 84, 024610 (2011)
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Table 1: The parameters and properties of isospin symmetric EoS used in the LQMD model at

the density of 0.16 fm 3.

Parameters o (MeV) S (MeV) ¥ Crom (MeV) € (¢?/MeV?) m*/m K, (MeV)
PAR1 -215.7 142 .4 1.322 1.76 5% 101 0.75 230
PAR2 -226.5 173.7 1.309 0. 0. 1. 230
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2. Covariant energy -density functional

(LOMD.RMF)
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(MeV)

E
Sym

TABLE I: Parameter sets for RMF. The saturation density pg is set to be 0.16 f m~*. The binding energy of saturation
density is E/A — My = —16 MeV. The isoscalar-vector w and isovector-vector p masses are fixed to their physical values,
m,, = 783 MeV and m, = 763 MeV. The remaining meson mass m, is set to be 550 MeV.
model 9o G g2 (fm=1) g3 9p 95 K (MeV) Eeym(po) (MeV) L (po)(MeV)
set 1 8.145 7.570 31.820 28.100 4.049 B 230 31.6 85.3
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3. Particle production

p and resonances D(1232), N*(1440), N*(1535)» ) production:
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N* & iV?T,
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NN fViV?F(S — St(l-t(f),
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Bt — NKK.Yn® — BK., BK — Y,

YN — KNN,

BB — BEKK,KB < KE,YY <&+ NE,KY © nE.
Reaction channels with antiproton:

PN - NN,

NN < AA, A J.Vﬂ-,

N*(1535) <> Nn

NN -+ NN.NN = BB, NN »YY

NN — annihilation(w.n.p.w, K. K.K* K .d)
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the results of chiral effective field theory
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