
Nonlinear	  waves	  in	  periodic	  media

•Differences	  in	  sound	  
speed	  lead	  to	  
diffraction	  of	  plane	  
waves	  

•Higher	  frequencies	  are	  
slowed	  due	  to	  
interference

Reflective	  dispersion

Periodic	  materials	  cause	  effective	  dispersion	  of	  waves

Diffractive	  dispersion

M. Quezada de Luna and DK  
http://arxiv.org/abs/1309.6666
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•Differences	  in	  
impedance	  speed	  lead	  
to	  reflection	  

•Higher	  frequencies	  are	  
slowed	  due	  to	  
interference
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Solutions	  exhibit	  both	  shock	  waves	  and	  solitary	  waves

•Small	  initial	  data	  and	  
large	  dispersion:	  
solitary	  waves	  
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•Large	  initial	  data	  and	  
small	  dispersion:	  	  	  
shock	  waves
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•Analogous	  to	  the	  
Lax	  entropy	  
condition	  

•Average-‐velocity	  
shock	  must	  
overtake	  fastest	  
characteristics	  

•Slower	  shocks	  are	  
unstable

DK and RJ LeVeque,  
Comm. Math. Sci. 2012
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Extensions	  and	  ongoing	  work
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> pip install clawpack 
> ipython --matplotlib 
!
>>> from clawpack.pyclaw import examples 
>>> claw = examples.stegoton.setup() 
>>> claw.run() 
>>> claw.plot()

Try	  it	  yourself
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M. Quezada de Luna and DK  
J. Sci. Comp. 2013

An	  entropy	  condition	  for	  periodic	  media

Multidimensionally	  
structured	  media

Shallow	  water	  
waves	  

over	  	  periodic	  
bathymetry

DK and M. Quezada de Luna 
http://arxiv.org/abs/1312.4122
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