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1)	
  Biomedical	
  applica,ons	
  of	
  magne,c	
  nanopar,cles	
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  Magne,c	
  proper,es	
  change	
  	
  	
  	
  	
  	
  
	
  	
  	
  	
  due	
  to	
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3)	
  Monte	
  Carlo	
  calcula,on	
  

4)	
  Results	
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Eg.	
  Linear	
  aggregates	
  have	
  reduced	
  
transverse	
  proton	
  relaxa6on	
  rates	
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  MNPs	
  are	
  nega6ve	
  contrast	
  T2	
  agents	
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•  Mean	
  separa,on	
  changes	
  magne6za6on	
   •  Aspect	
  ra,o	
  of	
  the	
  chain	
  is	
  important	
  

Future	
  work: 	
  Comparison	
  to	
  experiments	
  
	
   	
  Field	
  cooled	
  simula6ons	
  
	
   	
  Influence	
  of	
  disorder	
  
	
   	
  How	
  do	
  chains	
  form?	
  

Choose	
  random	
  magne6za6on	
  direc6ons	
  M	
  
for	
  each	
  nanopar6cle	
  
	
  

1. 	
  Choose	
  a	
  par6cle,	
  change	
  M,	
  calculate	
  the	
  
energy	
  change:	
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2. 	
  Metropolis	
  algorithm	
  	
  
accept	
  change	
  with	
  probability	
  
that	
  depends	
  on	
  temperature:	
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Repeat	
  steps	
  1	
  &	
  2	
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Increasing	
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  	
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•  Mul,ple	
  chains	
  have	
  the	
  same	
  behavior	
  as	
  
single	
  chains,	
  provided	
  they	
  are	
  separated	
  
by	
  roughly	
  100	
  nm	
  

Superparamagne6c	
  behavior	
  can	
  be	
  lost	
  due	
  to	
  
interpar6cle	
  dipole-­‐dipole	
  interac6ons	
  

Applied	
  field	
  plus	
  dipole	
  
fields	
  from	
  all	
  the	
  other	
  

par6cles	
  


