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We derive and analyze a mechano-chemical model for the contraction patterns observed in
protoplasmic droplets of Physarum polycephalum. The mechanical part of this model is ob-
tained from continuum force-balance equations that include the relevant mechanical fields.
It combines a calcium oscillator [1] with a model for an active poroelastic two-phase medium,
that consists of an active viscoelastic solid modeling the cytoskeleton coupled to a viscous
fluid modeling the cytosol [2]. We expand the reaction-diffusion part of the chemical oscilla-
tor by advective transport and assume that the active tension in the solid phase is regulated
by calcium concentration in the fluid phase at the same location. This provides a mechano-
chemical feedback mechanism that gives rise to a Turing-like instability. Two-dimensional
finite element/volume simulations (FEM/FVM) of this model reproduce a variety wave pat-
terns, including traveling and standing waves, turbulent patterns and rotating spirals in line
with experimental observations of contraction patterns in the protoplasmic droplets.
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