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Spin and quantum features of QCD plasma

The recent measurement of the spin polarization of particles produced in nuclear collisions has opened
a new frontier for the study of strong-interaction matter under extreme conditions. Future experimental
efforts will measure spin observables with unprecedented precision. On the theoretical front, there is
rapid progress in discovering new effects that polarize spin. However, the understanding of these new
effects as well as their implementation in dynamical frameworks such as quantum hydrodynamics and
kinetic theory are still under development. The goal of the workshop is to gather experts from both
theory and experiment to determine the state-of-the-art knowledge in the field, to exchange ideas and
methods, and to initiate new developments.
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What | Will Tell Today
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thermodynamics of matter



Partition Function
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Choice of Angular Momenta
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Classical Interpretation
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gauge invariance — thermodynamic stability



Almost Solved?
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gauge Invariant AM
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Dirac fermion under B
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How to diagonalize this?



Back to Quantum Mechanics
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Thermodynamics
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Thermodynamics
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Not calculable analytically, except for the LLL limit
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Comparisons
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Relation to Chiral Anomaly
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Relation to Chiral Anomaly
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Summary

reformulate gauge-invariant and stable thermodynamics
Magnetovortical charge sign-inverted by cyclotron motion

The charge Is anomaly-related

applicabllity to

HIC : spin polarization under strong B

cold atoms : quantum simulator
(nonrelativistic Hamiltonian can be diagonalized)



Charge Density
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Kinetic theory
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Total Angular Momentum
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Landau Level Basis
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