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�pole-flat� geometry 
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p = p(y, t),     vx = vx (y,t),      vy = 0,     vz = 0
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Micron-­‐scale	
  driven	
  magne%c	
  
microbead	
  experiments	
  	
  

Millimeter	
  scale	
  shear	
  wave	
  
experiments	
  w/	
  passive	
  tracer	
  beads	
  

The	
   experimental	
   signature,	
   a	
   bead	
  
accelera%on	
  phase,	
  is	
  captured	
  by	
  Rolie-­‐
Poly	
  model	
  stress-­‐dynamics	
  simula%ons.	
  	
  
T h e	
   p h enomenon	
   i s	
   t h e r e b y :	
  	
  
understood	
   as	
   a	
   nonlinear	
   stress	
  
overshoot	
  &	
  relaxa%on	
  due	
  to	
  a	
  tunable	
  
compe%%on	
   between	
   molecular	
  
entanglement	
  force	
  and	
  %me	
  scales.	
  

T h e	
   ob s e r v ab l e	
   s i g n a t u r e	
   o f	
  
nonlinearity	
   is	
  harmonic	
  genera%on	
  by	
  
FFT	
   of	
   passive	
   tracer	
   bead	
   tracking.	
  
With	
   RP	
   model	
   simula%ons	
   of	
   shear	
  
stress-­‐velocity	
   waves	
   in	
   finite	
   depth	
  
layers,	
   we	
   fit	
   to	
   tracer	
   %me	
   series	
   to	
  
infer	
   entanglement	
   %mescales	
   and	
  	
  
determine	
  nonlinear	
  penetra%on	
  depth	
  
in	
  millimeter	
  thick	
  layers.	
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