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The problem to be solved
The usual Israel-Stewart approach with spin uses
a phenomenological form of scalar thermodynamic relations
multiplied by uµ, where ωαβ = Ωαβ/T is the spin polarization
tensor, thus, from

ε+ P = Tσ + µn +
1
2
ΩαβS

αβ (1)

we obtain

Sµeq = Pβµ − ξNµeq + βλTλµeq −
1
2
ωαβS

µ,αβ
eq , (2)

dSµeq = −ξ dNµeq + βλ dTλµeq −
1
2
ωαβdS

µ,αβ
eq , (3)

d(Pβµ) = Nµeq dξ − Tλµeq dβλ +
1
2
Sµ,αβeq dωαβ. (4)

where the spin tensor is Sλ,µν = uλSµν . Two problems exists:
1) Sλ,µνeq usually has additional terms. 2) If ωµν ∼ Sµν ∼ O(∂1),
the spin tensor in (1) should be neglected.
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Our solution
Kinetic theory + proper counting scheme leads to:

Sµeq = N µ − ξNµeq + βλTλµeq − 1
2ωαβS

µ,αβ
eq , N µ = coth(ξ)Nµeq ̸= Pβµ,

dSµeq = −ξdNµeq + βλdTλµeq − 1
2ωαβdS

µ,αβ
eq , (5)

dN µ = Nµeqdξ − Tλµeq dβλ + 1
2S
µ,αβ
eq dωαβ, (6)

Nµeq = n̄uµ + ntt
µ, (7)

Tµνeq = ε̄uµuν − P̄∆µν + Pk k
µkν + Pω ω

µων + Pt (t
µuν + tνuµ). (8)

And spin current tensor includes an ortogonal parts to uλ.

Sλ,µνeq = uλSµν + smthλ,µν . (9)
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