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1. The halo-like nucleus: (anti-)hypertriton
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1. Binding energy and lifetime (3)
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1. Spin of (anti-)hypertriton ? (4)
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1. Spin of (anti-)hypertriton ? 5
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2. Polarization of hadrons in relativistic heavy-ion collisions  (6)
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2. Polarization of hadrons in relativistic heavy-ion collisions
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2. Polarization of light (anti-)(hyper-)nuclei (8)
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2. Polarization of light (anti-)(hyper-)nuclei (9)
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3. (Anti-)hypertriton polarization and Its spin structure
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3. (Anti-)hypertriton polarization and its spin structure (11)
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3. (Anti-)hypertriton polarization and Its spin structure
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3. (Anti-)hypertriton polarization and Its spin structure
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3. (Anti-)hypertriton polarization and its spin structure (14)
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4. Effects of baryon spin correlation (15)
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Summary and outlook (16)

1. (Anti-)hypertriton is globally polarized in non-central heavy-ion collisions.
2. (Anti-)hypertriton polarization and its decay pattern provide a novel method
to uniquely determine the spin structure of its wavefunction.
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3. (Anti-)hypertriton polarization and Its spin structure
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3. Final-state coalescence
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5. Little Bang Nucleosynthesis

Big-bang nucleosynthesis is responsible for the

formation of light nuclei in our Universe.
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5. Final-state coalescence
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5. Statistical hadronization

Andronic, Braun-Munzinger, Redlich, Stachel, Nature 561, 321 (2018)
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5. Relativistic kinetic equation

K. J. Sun, R. Wang, C. M. Ko, Y. G. Ma, C. Shen, Nat. Commun. 15, 1074 (2024)

Data from STAR, PRL 130, 202301 (2023) Strong hadronic re-scattering effects

a AutAu (0-10%) @200 GeV @ STAR
8.0x102%} & ] Relativistic kinetic equation for tNN < nd
Q d XS R IR, afd + P afd _ ]C>f +}C<(1 _|_ f )
ot ' E; OR ¢ d
4.0x102} Without hadronic dynamics: | with collision integral:
o [ Statistical hadronizationl . 5 5 5
'g With hadronic dynamics:] RHS. = 1 fH d"p; d"pr Egd'r
S | Hydro+RKE | 2= 90.E, ) 1L (21)32E; (27)32E, my
q) 00 b ¥ T + T ¥ T T T X2ded(f.jf))(|Mﬂ+n—>ﬂ+ﬂ|2 _l_n(_)p)
.-(EJ 3_0)(10_4 B - 3f 3 3/
Dﬂz - Q SH X[— (H(lifi))gﬁfwgdfd‘l‘ ﬁ_l(H gifi)
2 0x10* | TNNN 7 3H 1 =t o =1
X (14 fr) (14 fa)| % (2m)*6* (pin = Do)
4| . . .
I8 Nonlocal collision integral to take into
account the effects of finite nuclei sizes.
0.05 W, denotes deuteron Wigner function.

Time [fm/c]



4. Effects of baryon spin correlation (15)

C. M. Ko, NST 34, 80 (2023).

(a) Crossover (b) First-order

Z. T. Liang, Chirality 2023

14 1 2
|P00_§| >» Py ~P§

1
oo~ 3 ~ (PPq)

deuteron triton

} The STAR data show that: (P Pg) = (P,{Pg)  (PqPq) » (Pg)(Pq)
do &3

By studying P, we study the average of quark polarization P ;

by studying pg,, we study the correlation between P, and Py . @

v _ Pg(1+Pgy) + (14 Py )Pg — iPy(1+ Pgy) —i(1+ Pgy )Py

How to separate long range or local correlations P10 = VZ(3+P, Py
o P..(1—Pg,)+ (1 — P, )Py, —iP, (1 — Pg,) — i(1— Py, Py,
0-1

_ N(#) xN@
P=dt ™ "N(@8) X N(#0)

VZ(3 + P, Py)

7 ) 1 i

c NHE, + NHH _NHI_i’ _NH,-H,-
NN = i 0 10 T P
N +NHH+NHH+NH,-ITIJ- Py =

02Paz = PaxPax + i(PgePgy + PyyPoy)
3+P,-P;

sensitive to the long range correlation B _
They should be sensitive to the local correlations.

3 /am\3? 332 27\’
~NO i
Ng~ N} (1+Cnp)+2m( T) Np ~ ( T) [dled3x2d3x3pnnp(m,xZ,xg)

Global quark spin correlations in relativistic heavy ion collisions —("12‘7"22)2 1 _xxp)? | (xqixp—2x3)°
x | dx1d3x3C5(x1, x )i X327 23 i RO
Ji-peng Lv,»* Zi-han Yu, T Zuo-tang Liang."** Qun Wang.?? % and Xin-Nian Wang?* I 15 #2h218, A2 (ZJTO'd)Z 332(wof)

T — T Pnnp (X1, X2, X3) = pn(X1) Pn(X2) 0p (X3)

0.00-
Pnp(X1,X2) = pn(X1) op(X2) + C2(X1, X2) +C2 (X1, X2) pp (X3) + C2(X2, X3) Pn(X1)
-0.05F +C2(X3, X1) on(X2) + C3(X1, X2, X3)
-0.10F
el (5)
A 1+ A + G

-0.15F ’ .

| L L MR | Ml

K. J. Sun, L. W. Chen, C. M. Ko, and Z. Xu, Phys. Lett. B 774, 103 (2017);

J. P. Lv et al., Phys. Rev. D 109, 114003 (2024) VSNN [GeV] K. J. Sun, C. M. Ko, and F. Li, PLB 816, 136258 (2021);
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