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Introduction
Spin alignment of vector meson ϕ and K∗0 has
been one of the intriguing topics in HICs. Ex-
perimental evidence suggests that spin density
matrix element ρ00 has a remarkable deviation
from 1/3 . ALICE collaboration has measured
ρ00 for K∗0 and ϕ meson at

√
sNN = 2.76 TeV

in Pb-Pb collisions.
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Basic Concepts
• Metric in a uniform rotating frame

gµν = ηµν+ηµjδ
0
νvj+ηiνδ

0
µvi+ηijδ

0
µδ

0
νvivj

Here,µ, ν = 0, 1, 2, 3 and i, j = 1, 2, 3

• Spin connection

Γij0 = 1
2 (∂ivj − ∂jvi) ,

Γi0j = 1
2 (∂ivj + ∂jvi) ,

Γ0ij = − 1
2 (∂ivj + ∂jvi) ,

Γ0i0 = − 1
2 (vj∂ivj + vj∂jvi) .

• Spinor connection

Γij0 = Ωkϵijk Γ0 =
1

8

[
γi, γj

]
Ωkϵijk

Models
The Lagrangian of the 3-flavor NJL model is
given as follows:

LNJL =ψ̄[iγ̄µ(∂µ + Γµ)−mf ]ψ

+GS

8∑
a=0

[(
ψ̄λaψ

)2
+

(
ψ̄iγ5λ

aψ
)2]

−GV

8∑
a=0

[(
ψ̄γµλ

aψ
)2

+
(
ψ̄iγµγ5λ

aψ
)2]

−K
[
det ψ̄ (1 + γ5)ψ + det ψ̄ (1− γ5)ψ

]
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Dynamical quark mass and vector meson mass
• The total grand potential is Ωtot(r) =

∑
f=u,d,s

(
2GSσ

2
f − Ωf

)
+ 4Kσuσdσs;

• Chiral condensate will be suppressed under rotation;
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• The rotating angular velocity induces mass splitting of spin components for vector ϕ, ρ mesons
Mϕ,ρ(Ω) ≃Mϕ,ρ(Ω = 0)− szΩ.

sz=+1

sz=0
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Spectral functions in a rotating medium
• Spectrum functions is ξλλ(ω) ≡ 1

π ImDλλ(ω);

• Rotational effects are reflected in two aspects: the heights of the peaks are suppressed and the
widths are broadened by the angular velocities.
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ϕ meson, sz=+1
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ϕ meson, sz=-1
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ρ meson, sz=0
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ρ meson, sz=+1
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ρ meson, sz=-1
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Spin alignment of vector meson ϕ and ρ

• The particle number density ρλλ′(q) can be expressed by ρλλ′(q) =
∫
dω 2ω

eω/T−1
ξλλ′(ω,q) ,

• In this investigation, we aim at a uniformly rotating medium and the created ϕ mesons are in
global equilibrium.

ρΩ00(0) ≡
ρ̄00(0)

ρ̄00(0) + ρ̄11(0) + ρ̄−1,−1(0)
. (1)
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