
Kubo formula for a dissipative spin hydrodynamic framework: 
spin chemical potential as the leading order term in the 

hydrodynamic gradient expansion

Collaborator: Sourav Dey (NISER)
Journal References: 2410.04141 [nucl-th] 

Arpan Das
Birla Institute of Technology and Science Pilani (BITS Pilani), Pilani Campus

10th Asian Triangle Heavy-Ion Conference - ATHIC 2025

Funding information: New Faculty Seed Grant (NFSG), 
NFSG/PIL/2024/P3825



Observation of the spin 
polarization of hadrons and the 
``Spin-sign problem” 

New challenges in the modeling of the 
``spin dynamics” in an evolving QCD 
medium.

``Spin hydrodynamics frameworks”
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Macroscopic conservation equations:
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Entropy current analysis:

IRRep of dissipative currents:

Entropy production in dissipative systems:

Bulk viscous term

Shear viscous term
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Entropy current analysis:

IRRep of dissipative currents:

Entropy production in dissipative systems:

Bulk viscous term

Shear viscous term

Cross diffusion like terms 

Spin transport
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Kubo relations:

We need to have the tensor decomposition of the dissipative currents 

● Orthogonality
● Symmetry property
● Onsager relation

Generic decomposition of the spin tensor

Spin tensor 
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Kubo relations:

We need to have the tensor decomposition of the dissipative currents 

● Orthogonality
● Symmetry property
● Onsager relation

Generic decomposition of the spin tensor

Spin tensor 
decompositions:

Spin transport: Equivalence:
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