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Experimental data from STAR Collaboration

Recently, RHIC  has found that 𝜌00 is less than 1/3 with a 

significance of  3.5 𝜎 for 𝑝𝑇 ranging from 0.3 < 𝑝𝑇 < 6.0 

GeV/c and for events spanning 0-80% centrality[1].

[1] STAR Collaboration, SPIN2023 (2024) 236.

[2] Phys. Rev. Lett. 131 (2023) 042303

Experimental data from ALICE Collaboration

A  similar spin polarization has been observed at 

the LHC[2].
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Low energy scale（dissociation）
High energy scale

(dissociation+regeneration)

The main contribution to the polarization of 
Lambda hyperon comes from vorticity[3]

[3] B. Fu, K. Xu, X. G. Huang and H. Song. Hydrodynamic study of hyperon spin 

polarization in relativistic heavy ion collisions [J]. Phys. Rev. C, 2021(103): 024903.



The remaining J/ψ particles in different spin direction ：

 𝑓𝑖∝ 𝑒−𝐶𝑖𝑡 ∝ 𝜌ii ，𝐶𝑖 = Γ0 + Γ𝑖
1

= Γ0 + #𝑆𝑖𝜔 

𝑓1 + 𝑓−1 > 2𝑓0 ⇒ 𝜌11 + 𝜌−1−1 > 2𝜌00 ⇒ 𝜌00 <
1

3

Possible Mechanism:
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Scattering of c quark and quarks in QGP

The  LO contributes small to dissociation rate when the binding energy is small[4].

Quasi-free

LO(𝝈~𝜺
𝟓

𝟐) NLO

[4] L. Grandchamp, R. Rapp, Phys. Lett. B 523:60-66 (2001)

𝜺 →0



Method
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Vortical correction to propagator[5,6,9]:
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Result
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In the quark-gluon plasma rest frame, we can obtain Γs
(1)

:

Γ𝑠
(1)

= 𝑔4A1 𝑝, 𝑝0, 𝜖, T, M 𝑠 ෝ𝒏 ⋅ ෝ𝒑 ෝ𝒑 ⋅ 𝝎 + 𝑔4A2 𝑝, 𝑝0, 𝜖, T, M 𝑠ෝ𝒏 ⋅ 𝝎
(ෝ𝒏 ：spin quantization axis, 𝝎 ：vorticity , s ：spin quantum number)
First part:

Γ𝑠
(1)

= 𝑔4A1 𝑝, 𝑝0, 𝜖, T, M 𝑠 ෝ𝒏 ⋅ ෝ𝒑 ෝ𝒑 ⋅ 𝝎

(gamma = 𝑔4A1 𝑝, 𝑝0, 𝜖, T, M )

Γ𝑠
(1)

 ~ln 𝜖
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(gamma = 𝑔4A2 𝑝, 𝑝0, 𝜖, T, M )

Second part：

Γ𝑠
(1)

= 𝑔4A2 𝑝, 𝑝0, 𝜖, T, M 𝑠ෝ𝒏 ⋅ 𝝎
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= Γ1/2
(1)

+ Γ1/2
(1)

=2 Γ1/2
(1)

 , Γ0
(1)

=
2

2
(Γ1/2

(1)
+ Γ−1/2

(1)
)=0, Γ−1

(1)
= Γ−1/2

(1)
+ Γ−1/2

(1)
=2 Γ−1/2

(1)

Γs
(1)

 ~ln ϵ



Summary&Outlook
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Expectation:  𝑓𝑖 ∝ 𝑒−𝐶𝑖𝑡 ∝ 𝜌ii ，𝐶𝑖 = Γ0 + Γ𝑖
1

= Γ0 + #𝑆𝑖𝜔

The results under Coulomb scattering: Γ𝑠
(1)

= 𝑔4A1𝑠 ෝ𝒏 ⋅ ෝ𝒑 ෝ𝒑 ⋅ 𝝎 + 𝑔4A2𝑠ෝ𝒏 ⋅ 𝝎

Outlook: Regarding Compton scattering calculations, further phenomenological studies…
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