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The search for a justification and an appropriate description of irreversible macroscopic dynamics of fluids
from time reversible mechanics was initiated Boltzmann, Loschmidt, Einstein and Smoluchowski. However,
in spite of the impressive advances on both the experimental and progress addressing statistical nature, it has
remained a polemic issue. Nowadays, the focus shifted towards the quantum dynamics mainly because of ex-
pectancies generated by the increasing number of qubits/spins handled on quantum information processing
and the need for a match between the theory of gravitation with quantum mechanics. More than two decades
ago we identified[1,2], at Cérdoba, that Nuclear Magnetic Resonance could to address quantum signatures
from spin diffusion and implement the time reversal procedures for an unlimited number of interacting spins.
We realized that we could observe decoherence, irreversibility and the emergence of hydrodynamic behav-
ior. With this purpose we developed a number of experimental strategies that generalized the one-body time
reversal of the Spin Echo of Hahn. We dubbed this set of procedures as Loschmidt Echoes [3]. In this presen-
tation I will review our experimental and theoretical quest to test our Central Hypothesis of Irreversibility [4].
According to this, and much as friction and dissipation results from reversible Newton equations, quantum
dynamics of many-body systems far from equilibrium becomes decoherent, and hence irreversible in the ther-
modynamic limit of decreased interaction with the environment while the number of spins/qubits remains
essentially infinite. Thus, in consistency with our most recent experimental findings [5,6], hydrodynamical
irreversible behavior should result as an emergent property of reversible quantum dynamics.
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