
Information Transfer in 
Spatially Extended 

Systems 
Nithin	  Dhananjayan	  

Biophysics	  Graduate	  Group,	  UC	  Davis	  

Chemistry	  Department,	  UC	  Davis	  



What can I ignore when studying local 
portion of a large Spatially Extended 

System? 
•  I	  care	  about	  movement	  of	  ~400	  atoms	  in	  ~2	  million	  atom	  system	  

Region	  of	  
Interest	  



Look at Belousov-Zhabotinsky reaction 
as abstracted similar problem 

•  As	  an	  abstracted	  similar	  problem,	  study	  informaEon	  transfer	  in	  
Belousov-‐ZhaboEnsky	  ReacEon	  



Greenberg-Hastings model simple and 
easily modifiable 



BZ-like patterns, traveling wave 



BZ-like patterns, traveling wave, Domains 



BZ-like patterns, many standing waves 



BZ-like patterns, standing waves, 
domains 



Observations 
• Non-‐staEonarity	  :	  noepsilon	  machine	  w/	  <=4	  states	  at	  non-‐trivial	  sites	  	  

•  Explore	  non-‐staEonarity	  (Eme	  to	  next	  “excitaEon”)	  
• Calculate	  block	  entropies	  for	  both	  original	  CA	  and	  parEcle	  version	  
• Calculate	  mutual	  informaEon	  between	  spaEally	  separated	  points	  
•  Increase	  number	  of	  states	  
•  Increase	  number	  of	  dimensions	  

Possible Next Steps 
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