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Hypernuclide 3, H and 4, H measured by STAR Collaboration (Phys. Rev. Lett. 128, 202301 (2022))
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Emiko Hiyama and Kazuma Nakazawa, Annu. Rev. Nucl. Part. Sci. 68, 131-159 (2018)
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Yu-Ting Rong, Pengwei Zhao, and Shan-Gui Zhou, Phys. Lett. B 807 135533 (2020)
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Pb+Pb Statistical multifragmentation model (SMM)
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Particle fractions
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S. Weissenborn, D. Chatterjee, J. Schaffner-Bielich, Nuclear Physics A 881, 62 (2012)
W. Z. Jiang, R. Y. Yang, and D. R. Zhang, Phys. Rev. C 87, 064314 (2013).
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Nuclear dynamics from 5 MeV/nucleon — 10 GeV/nucleon for HICs, antiproton (proton, T, K, etc)

» Dynamics of low-energy heavy-ion collisions (dynamical interaction potential, barrier

distribution, neck dynamics, fusion/caption excitation functions etc)

> |SOSpiﬂ physies at intermediate ener-gies (constraining nuclear symmetry energy at sub- and supra-

saturation densities in HICs and probing isospin splitting of nucleon effective mass from HICs)

» In-medium properties of hadrons in dense nuclear matter from heavy-ion

collisions (extracting optical potentials, i.e., A(1232), N*(1440), N*(1535)), hyperons (A,X,E,Q) and mesons
(m,Kn,p,»,9...), hypernucleus dynamics)

» Hadron (antiproton, proton, 7, K¥) induced reactions (hypernucleus production, e.g., A(Z)X,
AAX, EX, AX(S=1), in-medium modifications of hadrons, cold QGP)
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1. Particle production channels in the LQMD model

© and resonances (A(1232), N*(1440), N*(1535), ...) production:

%1 t=0 fmlc 1t=20 fm/c

6 . sop
NN EVA, NN inV*, NN AA, A < fV?T, ) % % Z
.. 197 t=10 fm/c ) t=25-fm/c- .
Collisions between resonances, NN*«<NA, NN*<&NN* 5

Strangeness channels:

10 R ' ."o.' .
54 [ )
T&‘ .
0 .o
-51 . 1
04 S

BB — BYK, BB — BBKK.Br(y) — YK,YK — Br, e B
Br — NKK,Yz — BK., BK — Yz, YN — KNN. S e T e
BB —> BEKK,KB < KE,YY < NE,KY < nE. . * EE o
Reaction channels with antiproton: S R e O R

_ — ~v . vNv v L Bh ov L ov Statistical model with SU(3)
PN — NN, [NN — NN, NN = BB, NN — ¥} symmetry for annihilation

NN — annihilation(w. n, p.w, K, K.K* K . O) (E.S. Golubeva et al., Nucl. Phys. A 537, 393

(1992))

The PYTHIA and FRITIOF code are used for baryon(meson)-baryon and antibaryon-baryon collisions

at high invariant energies e



2. Mean-field potentials for hyperons and antiprotons in nuclear medium
A factor ¢ is introduced in evaluating self-energies of the antinucleon, e.g., £=0.25 for V gy=-160 MeV at p = p,

Ny 5 ;
Hy =Y (V" + o, p) ol p) = \/ (g + S £+ 2 Vo (P, p) = (P, p) =/p? +m

i=l1

2

[ — 200

1.0 0
£ 0.8 -200
3

0.6}

0.4

19



Ding-Chang Zhang, Hui-Gan Cheng and Zhao-Qing Feng.
Chinese Physics Letters 38 (2021) 092501. (arXiv:
2107.00277, editor’s suggestion)
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3. Strangeness production in heavy-ion collisions
Phys. Rev. C 82 (2010) 057901; Phys. Rev. C 87, 064605 (2013); Nuclear PhysicsA919(2013)32-45
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The K /K ratio In collisions of 12C + 12C at 1.84GeV and protons on 12C and 1°7Au with 2.5 GeV
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197 AU+197 Ay FifdE o

DR BY 4370 (Phys. Rev. C 82, 044615 (2010): 94, 014609 (2016), Chin. Phys. C 41 (2017) 104104 )
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2. 1B 1 G 1 254 .

(A
1) Classical coalescence approach in phase space for nuclides of Z>2 combined with & * 0
the GEMINI decay code (minimum spanning tree (MST) procedure) 0o ' 0
|¥;-r;| <3 fm, |r;-ry|<4.5 fm, |p;-p;|<0.3 GeV/c

C. Samanta et al, J. Phys. G: Nucl. Part. Phys. 32 (2006) 363 Binding energy: £,z.Ny= 3 /;2 +n —m;
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Influence of the statistical decay and hyperon-nucleon potential on the hyperfragment production induced by proton,
K- and antiproton (Physical Review C 101, 064601 (2020); 101, 014605 (2020); 101, 064601 (2020))
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2) Wigner density approach for Z<2
R. Mattiello et al., Phys. Rev. C 55, 1443 (1997)
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10

Hypernuclear dynamics in HICs
Z. Q. Feng, Phys. Rev. C 102, 044604 (2020)

Data: C. Rappold et al., (HypHI collaboration)
Phys. Lett. B 747, 129 (2015).
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Multi-strangeness hypernuclide production
H.G. Cheng, Z. Q. Feng, Phys. Lett. B 824 (2022) 136849

1Dﬂ T I T I T l L] I T I T T I T I T l L] I T I T 1
-1 _-'"'.'- -_-"""h, :
10 K A
/ N\
107 gy
: T i
ﬁ‘lﬂ“ﬂ e —_ A E
= . - H A E
o 4 W Wi )
1 4
10 i _:x "\ b
— ’ ]
10°

>

) AN S s i
-1.0 0.5 00 05 1.0 -1.0 -05 00 05 1.0
Yf.'.l'ﬂ.

10°

10"
% 10
= 10°
10
10°
10°

’

dN/dE,

T TR IR EETITT I I AT BT |

—, [Firebalb:=~._ Mixed .-~ Spectator Free
-E 10§ e T, ¥ R S 4 | S A 1
N\ . — =
S} ! EN § ‘}" B § e S S e % 1
= ! Y ."‘ ‘_1"' '''' =T _—
SN P B
e - .
= 1 ! ‘1r N ¥ ! ¥ ! ﬂ E
p=) ! . r
-8 . " " " " "
10 0 10 20 30 0 10 20 30 0 10 20 30 40 O 10 20 30 40 50
t (fm/c) t (fm/c) t (fm/c) t (fm/c)
. . i B ] R Prod A
£ 0.12} Fireball ,_-’ = T Mixed S e AbsA b
— . ¢ K A\
So.08} ! \ 2 —-—--Prodx |
RS I —-=--AbsZ
Z0.04} - s Prod=+201
6.00 -Baryon / ./ _——— AbsE#20
00, 40
0.005
— e S ProdA
£go0o0o4r Firebal -+ 1 Mxea AbsA
30-003 i ——-ProdX 1
B0.002} —-=--Absr |
% 0.001}F — PrOdE*ZO_
0.000 T, ——— AbsE=*20
0 1 0 1 40

20
t (fm/c)

20
t (fm/c)

TABLE I. Comparison between cross sections of double lammda

hypernuclei calculated with g = 3.5 fim for
197 Au and 4°Ca + 19Ca collisions at 34 GeV
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