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Micron-scale driven magnetic
microbead experiments
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The experimental signature, a bead
acceleration phase, is captured by Rolie-
Poly model stress-dynamics simulations.
The phenomenon is thereby:
understood as a nonlinear stress
overshoot & relaxation due to a tunable
competition between molecular
entanglement force and time scales.
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Millimeter scale shear wave
experiments w/ passive tracer beads
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The observable signature of
nonlinearity is harmonic generation by
FFT of passive tracer bead tracking.
With RP model simulations of shear
stress-velocity waves in finite depth
layers, we fit to tracer time series to
infer entanglement timescales and
determine nonlinear penetration depth
in millimeter thick layers.
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a) Reptation
b) Convective constraint release
c) Retraction
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