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Research Question:
Is there One set of Edip potential values that would give
“correct” forces and energy values for all different Si
crystal configurations calculated by Molecular Dynamics ?
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• Both types of above interactions depend on the local 
environment of the atom which is determined by its neighbors.
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• EDIP functional form:

i = 1… N atoms, Total energy of a configuration {      }
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Problem Arrangement:
•Perturbed Si Diamond configurations were used for training 
set data. 
•Conjugate Gradient Algorithm was used as optimizing 
technique.
•15 EDIP parameters 15 degrees of freedom!!!



Recent Results:
•Showed existence of at least one Convergence point for 
the Optimizer that is Reproducible.
•Preliminary comparison showed that new optimized EDIP 
parameters have better MD performance outside the training 
set for  perturbed BCC structure.

Future Steps:
•Larger training set information should be incorporated.
•Performance comparison with other optimizing techniques 
e.g. Genetic Algorithms, Levenberg-Marquardt
•More detailed comparison of performance outside training 
set should be conducted. 

5/26/2006

Acknowledgments
• Professor Dunham
• NTML (former/current) members especially:

Andrei Kryjevski, J.C. Yoon, Kjersti Kleven. 

Thank You!


