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Outline 

§  Density functional theory and tight binding 
§  Pure iron 
§  Carbon in iron 
§  Hydrogen in iron 



Foerst et al., Phys. Rev. Lett., 96, 175501 (2006) 



Tight binding models 



Iron carbides 





Carbon diffusion in austenite 



Carbon diffusion in ferrite 

















Conclusions 

§  Tight binding can be nearly as reliable as density 
functional theory 

§  We now have models for C and H in Fe 
Paxton and Elsässer, Phys. Rev. B, 82, 235125 

(2010); ibid, 87, 224110 (2013) 
§  We have a fully quantum mechanical prediction of the 

diffusivity of H in ferrite 
 


