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Multimode nonlinear optical fibers exhibit beam self-cleaning and thermalization phenomena that can be
described by Rayleigh--Jeans thermodynamics[1]. We show that disorder in multimode fibers leads to an
effective complex spin-glass model for modal amplitudes[2]. The resulting system displays three competing
phases: a Rayleigh--Jeans thermal phase, a condensed self-cleaned phase, and a glassy phase. Using
theoretical modeling we derive a schematic phase diagram and propose numerical and experimental
signatures of glassy behavior in multimode optical systems.
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