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How do the vector mesons @ and J/
behave in rotating quark-gluon

Resists melting due to heavy

Rotation delays dissociation ] charm quarks
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Poo insensitive to T and Q below p+

Strong py, dependence on azimuthal
=5 GeV
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e

Slight suppression at very high p; (needs
further study)

Rotation enhances spin alignment (Spin-
orbit coupling)

Sensitive to both temperature and rotation Heavy mass "shields" it from rotation
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Nucleon relativistic weak-neutral

axial-vector structure and axial radius
Yi Chen, Yang Li, C&lric Lorcé Qun Wang

B3 (FEMFERARKXE) o )

10— 77— T 7 T T T
W“ Hadronic matrix elements: [ Proton - ' e
w05 O p, ) i s) |a? —|—AMGZ J“”AUGZ' Sulp. s) B eyt ¥
— (0. s _ ulp. s A DN A 1l
Sl LI IN b AT oM IN | TP Dy S e
v , i P e el | o
— oW R A= e T e
AT=t=-Q*<0 Induced pseudoscalar g ansas jpt
vpt+p—vetp G2 pr = GE pr(QY) Induced pseudo-tensor [l il os
()t U B E E— 0.0
3D axial-vector four-current distributions (e.g., the weak content of the proton): M -
BA AL iAo i o i . : 6 dG4(Q°)
0 = AT ¢ =g 3D axial charge density is parity-odd. RY = - A
JO 5(r) / (%)26 57 G xi rg ity is parity 3D axial radius R} G700 Q% g
LA z A(A-0) M Z Z : : — : H
Js p(T) =/(27T)36 {UGA— LBV | B +MGA+GP]} QCD equation of motion == |S = J;/2| =9 3D spin radius
B B
SreP = ZeHPA sy, coras = +1 R L[, 2GE(0)
Si _ ; zyks@]k 1J5 < Spln) 4M2 |: + Gi(O) ]

Key conclusions:
(1). 3D axial charge distribution is related to GZ(Q?) rather than GZ#(Q?), and it is parity-odd. Meaningful 3D axial charge radius does not exist

for any spin-1/2 hadrons. Clearly, R, does not characterize the weak content size of the proton.
(2). 3D spin radius rypi, depends on not only R, but also the ratio G£(0)/G%(0). This provides thus further motivation for measurements or

lattice QCD calculations of GZ(Q?).
[T. Cai et al. (MINERVA Collaboration), Nature (London) 614, 48 (2023)]
[YC, Yang Li, Cédric Lorcé, Qun Wang. PRD 110, L091503 (2024); JHEP04(2025)132]
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Reconstructing the Chiral Magnetic Effect in Initial QGP Using Deep Learning (&5 jﬁ

Reporter: Shuang Guo (¥ &)

Theoretically

-
ABA'? i

Supervisor: Guoliang Ma

Experimentally

STAR Isobarpost-blind analysis, syy =200 GeV, Ru+Ru/Zr+Zr, 20-50%
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Cooperator: Lingxiao Wang, Kai Zhou

Methodologically
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,mmmmmmm  Test leading twist QCD factorization at BESIII _(lQﬁ_

; Mengyang Lit, Daniele Anderle!, Hongxi Xing!, Yuxiang Zhao?, BESIII
2

1 South China Normal University (SCNU)
N 2 Institute of Modern Physics (IMP)
ete"—hX _ 2
g = Oete——i @ Dip

4 Atest from data driving analysis on higher-twist contribution

LMX, Anderle, Xing, Zhao, PRD, 2025 BESIII+LMY, Anderle, Xing, PRL, 2024
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Identifying a-cluster configurations in 2ONe

via ultracentral Ne+Ne Collisions
Pei Li, Bo Zhou, Guo-Liang Ma

> Theoretical framework with cluster wave function

. 1
OBNIK(R), Ry, R3, Ry, Rs) = ZJ:O!A[qbl(Rl). . ¢5(Ry). .. ¢20(Rs)]

arXiv:2504.04688
email: lip24@m.fudan.edu.cn Density ) J< Correlation observables
istributi shape and size
> Probe nuclear structure with heavy ion collisions distribution c P g in initial state
. o g twen | STAR O_Oi%ucjn:a"ty pNe n 1 NSC(m,n) pn(g%’ Gdl)
. @ < Au+Au

> Correlation obser'vables in central Ne+Ne collision
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> The puzzle of 2°Ne cluster structure in low-energy physics R A -0.05
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Unlocking the neutron density distribution with two-pion HBT correlation functions in HICs at \/ =3 GeV/

Pengcheng Li, Yongjia Wang, Qingfeng Li, Zhigang Xiao, and Gaochan Yong

but is mainly influenced by the Coulomb eftect.

The difference in the correlation functions and the source
+ +

STAR Preliminary N
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Understanding the Spatial and Spin Structure of (Anti-)
Hypertriton in Heavy-ion Collisions

= 0.41 £ 0.12 MeV, STAR, Nat. Phys. 16, 409 (2020)
= 0.102 = 0.063 MeV, ALICE, PRL 131, 102302 (2023)
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Mixing angle of K,(1270/1400) and the KK(1400) molecular interpretation of n,(1855)

Zheng-Shu Liu, Xu-Liang Chen, Ding-Kun Lian, Ning Li, Wei Chen
Sun Yat-sen University -PHYSICAL REVIEW D 111, 014014 (2025)

4 ] h .
In 2022, BESIII observed an exotic state #,(1855) K,(1270) and K;(1400) are mixtures of Determine the mixing angle by reproducing the masses:
. PC — 1-+ ¢ , two P-wave K, ,(P,) and K, z('P,) states:
with J ¢ =17" in the process J/w — ynn': ]
: = §7#}/5q £ 120

e -+ i . . 3
I 1" hybrid nonet: K, (1270)) = K, )sin@+|K)cos® 3.
> | 17,(1855) 1637 =01 _
E 72'1(1600) / 72_1(1400) IGJ PC — 1—1—+ | Kl (1400)> = | K1A>COSH —] | KlB >S|n 9 2 10
= J§"=50"yq ¢
2 KK,(1400) molecular: A new construction for the e
g 0 K KK, (1400) | 7,(1855) operator of K,(1270/1400): I JIx 6’=(46.95_0j23) ,Ri=(0.1610.01) GeV

e ;- = : 495 MeV | 1898 MeV | 1855 MeV J f(tl 1270) ( ) = J: (x)sin 0+ g (X)COS@ The current operator for KK :

M(nn’)(GeV/c?)

J =Ju(x)cos@—J5(x)singd Jig S(x)iysq(x) [I£"( )i X
| PhysRevLett.129,192002; PhysRevD.106,072012 J a0 (X) = 93 (%) s (%) ) =[5 (irsa0 ]3¢ () +[a(3)ires () ]I ()
f N

¢ The newly observed particle 7,(1855) is theoretically interpreted as either a hybrid meson ssg or a molecular state KK,(1400).
¢ To obtain the interpolating current operator for KK,(1400), we propose a new construction for the operators of K,(1270) and K,(1400).
¢ By reproducing the masses of K,(1270) and K,(1400) through a fully automated procedure, we determine the mixing angle 6 = (46. 951’8:%% )
¢ The numerical analysis of the KK(1400) current does not yield results supporting the molecular interpretation of #,(1855).
- y
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From BBGKY hierarchy to spectral BBGKY hierarchy

——an analytically equivalent and numerically tracable reformulation

T RIR R Z S K IEMIEIR

CC’Stnonlin = C()Stlin

dtP(Tl) :C P(n)+AP(n+1)

A, C: Integral Factor, Analytic Calculation

S~

- BRERNFEHEHSEBKIXMEE

of multi-particle
correlations
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. ) . YL, Fei Gao, Yu-xin Liu and Jan M.
* Gluonic background field (4,) approach on QCD confinement and center symmetry: Pawlowski, arxiv:2504.05099

: : : : -0, 5
- Functional QCD, in particular Dyson-Schwinger Sr—5) 1 *b
7 — _ __ A Yy
equations (DSE), and their self-consistent 64, 2 s
resolutions on QCD thermodynamics (via G, and 4) E

* Equation of state at high density: valuable inputs for hydrodynamic simulations at low \/Syy;
e Equilibrium baseline of (net-baryon) kurtosis: indications on the CEP search in beam energy scans.
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] Mg/T=1.0 = {p/T=2.5 —— 1/T=4.0 | | 5308.15508 | == -[F;ﬁ_-cl.eEgl(;D
1 1 i
1 .2 . ng = _Tr[}/Oqu (AO)] - ’, ....... Hydro
4 - ! —-— HRG, CE 7]
! UrQMD, 0-5%
1 - STAR BES-I 0-5%
@ STAR BES-II 0-5%

STAR 2504.00817

Kurtosis
N
1

-2 1 T T T — T T T
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T [MeV] V3w [GeV]

5
Shanghai, 28 April, 2025 https://fqcd-collaboration.github.io ¢®

Signatures of confinement in QCD thermodynamics at finite density




Probing initial geometry through collectivity
in d+Au and O+0O collisions at STAR

Where do the final ////

_Initial state effect
Q///// Initial momentum

..o, correlation(CGC):

anisotropy and

fluctuations comes

Final state anisotropy

Hydro flow: Ei E

Measured flow:

, . o vMeasure
B, Initial eccentricity: €, n
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Fig. 2 Flow fluctuations

Q Different flow fluctuations in d+Au and O+O collisions reveal the possible

existance of cluster effects in 1°0.

I
I
I
I
] I
: |
' |
I
I |
O Input from low energy cluster models is necessary!
. Reference I

/ [1] STAR Collaboration, Nature, 635(8037):67—-72, 2024.
[2] STAR Collaboration, Phys. Rev. Lett., 130(24):242301, 2023.
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Calculating the o couplings and J /Y -nucleon

scattering length with dispersion relation

Bing Wu (£F) University of Electronic Science and Technology of China (FBFH5IK%E)
In collaboration with Xiong-Hui Cao, Xiang-Kun Dong, Meng-Lin Du, Feng-Kun Guo, and Bing-Song Zou

o couplings J /YN scattering length
I = 00
B(p1, A 3 : (pa, Aa)
>i < 7w V¢ oo aw © C
Pt N C  gReeig > i
u - u u U
p u. - .u p P u u p

d —y d d
< —0.16 fm [—10,—0.1] x 1073 fm

In the low-energy interaction of J /1N, the contribution

from soft gluon exchange is dominant

}

b study the origin of nucleon mass

the complex rr dynamics can be rigorously approximated by a single with the J /1 as a probe is possible
og-exchange process when m, and its couplings are properly tuned

FtHEEEPSEHEZYEASEFTHESEhSHEZWETEWMTS (BEiF §8) 2025. 4. 24-28
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1. Key Laboratory of Nuclear Physics and lon-beam Application (MOE), Institute of Modern Physics, Fudan University, Shanghai 200433, China
2. Shanghai Research Center for Theoretical Nuclear Physics, NSFC and Fudan University, Shanghail 200438, China
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w Insights.into Global Spin Alignment of Vector Mesons Using Relativistic Heavy-lon Collisions
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Implications of p° spin

» pt dependence of ¢ meson pyo With 1st and 2nd order EP
show significant signals.

alignment on CME search.

> Mixture of quark flavor (uu- dd)//2
» Constantly being destroyed and regenerated.

> The trend of rapidity dependence is observed, which is > Due to the complex background of p® measons, this work is progressing.

consistent with theoretical calculation.
X. L. Sheng, S. Pu, Q. Wang, Phys.Rev.C 108 (2023) 5, 054902.
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A. H. Tang, Chin. Phys. C 44 (2020) 054101.
D. Shen, J. Chen, A. Tang and G. Wang, Phys. Lett. B

839 (2023) 137777. Baoshan Xi, EPJ Web of Conferences 296 (2024), 04004.

Conclusion

» The energy-dependent spin alignment for ¢ mesons from BES-I11 data Is consistent with that published
from BES-I and have a significant improvement in precision.

» Rapidity dependence of ¢ meson pyo, Which Is consistent with theoretical predictions.
» Global spin alignment of J/i mesons less then 1/3.

> Working progress well on measuring global spin alignment of p® mesons.

T —




ElectroMagnetic Effects For Spin Allgnment of J /yw in Heavy Ion Colllsmns Author: Shu Lin  Guowei Yan

> Angular Distribution of J/i Decay & SA & Electric Field & > Bethe Salpeter Equation
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< Results show poo —1/3 >0
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Transverse single—spin asymmetries of jets and hadrons within
jets from polarized pp collisions at RHIC
Yixin Zhang, Shandong University

» Anomalously large Ay observed for nearly 50 years » Transverse Momentum Dependent (TMD) Mechanisms
T _ l . . . . . . . . . . .
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No clear separation
between CF and TF :

Allow to measure the

SHANDONG UNIVERSITY

P/ g Suppression of Spin Transfer to A
in Deep Inelastic Scattering

Xiaoyan Zhao, Zuo-tang Liang, Tianbo Liu, Ya-jin Zhou
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» Target fragmentation plays an important role
in understanding spin-related observables.

» Future experiments at EIC, EicC, HIAF and
other facilities may help to clarify this issue !

Xp = 2Pp /W arXiv:2411.06205
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Energy dependence of ¢ meson production and directed flow
in Au+Au collisions at high baryon density region (#171)
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Bayesian Inference of the Critical Endpoint in 2+1-Flavor System from Holographic QCD  #4%& : k158 &M : £AIMSEKRS
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