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In recent years, there has been a flourishing in the development of new techniques to study 

materials.  One  of  these  techniques  is  the  use  of  machine  learning  interatomic  potentials 

(MLIAPs),  instead  of  traditional  interatomic  potentials,  to  perform  molecular  dynamics 

simulations (MD). The current classical potentials lack the accuracy of quantum approaches 

such  as  Density  Functional  Theory  (DFT)  but  MLIAPs  combines  the  precision  of  the 

quantum approaches with the speed and efficiency of classical potentials. 

Due to the high computational cost of DFT calculations for modelling events of fusion interest 

and  the  lack  of  extrapolability  of  classical  potentials,  we  need  to  use  GPU  trained  and 

evaluated MLIAPs.  They allow for  the computation of  millions of  atoms per  system and 

therefore opens the study of radiation effects on materials with near DFT accuracy.

In  this  work  we  developed  and  tested  a  potential  for  Fe-C  systems  based  on  the 

Neuroevolutional  Potential  (NEP) [1]  method due to  its  high accuracy and efficiency.  We 

employed a database of 30000 Fe-C structures for the fitting of the potential and added a ZBL 

potential  [2]  region  to  correctly  characterize  the  short  interaction  in  cascades.  With  this 

MLIAP we study common defective structures found on irradiated steels and compare the 

results with already existing classical potentials. 

Figure 1: Comparison of the NEP model for Fe dimers with and without the ZBL potential. DFT data is also 
presented as comparison.
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