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Strong magnetic field and large global angular momentum are expected to be generated in relativistic heavy-
ion collision experiments. Hydrodynamic simulations for the evolution of hot and dense QCD matter formed
in heavy ion collisions would have to rely on either magnetohydrodynamics or spin-hydrodynamics formu-
lations for calculation of observables pertaining to magnetic field or global angular momentum, respectively.
However, these two effects are not entirely separable due to the possible spin alignment of medium con-
stituents in the presence of magnetic fields and magnetization of the medium due to rotation, similar to the
Einstein-de Haas effect and Barnett effect. Therefore a unified framework of “spin-magnetohydrodynamics”
needs to be developed for precise calculation of experimental observables. Here we present the first formula-
tion of this unified framework in a relativistic context.
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