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3D truss structure shaking under ground motion.
Random data sets generated according to capped 

normal distribution centered on the true material curve
Data-Driven dynamics solution and data coverage

T. Kirchdoerfer and M. Ortiz, IJNME, 113(11) (2018) 1697-1710.
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T. Kirchdoerfer and M. Ortiz, IJNME, 113(11) (2018) 1697-1710.

3D truss structure shaking under ground motion.
Random data sets generated according to capped 

normal distribution centered on the true material curve
Data-Driven solution vs direct Newmark solution



T. Kirchdoerfer and M. Ortiz, IJNME, 113(11) (2018) 1697-1710.

3D truss structure shaking under ground motion.
Random data sets generated according to capped normal distribution 

centered on the true material curve with standard deviation 
in inverse proportion to the square root of the data set size



Bulin, J., Hamaeckers, J., Ariza, P. and Ortiz, M., arXiv:2208.04937
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Convergence plot,
Data-Driven Verlet vs. 
exact Morse solution

Bulin, J., Hamaeckers, J., Ariza, P. and Ortiz, M., arXiv:2208.04937



Surface diffusion3
1J.P. Mendez, M. Ponga, M. Ortiz, JMPS, 115 (2018) 123-141.

2K.G. Wang, M. Ortiz, M.P. Ariza, Int. J. Hydrog. Energy, 40(15) (2015) 5353-5358.
3Courtesy of: Dr. Lars Röntzsch, Dresden, Germany

Silicon lithiation1

Palladium hydration2



(Mishin, 1999)

Y. Mishin et al., Phys. Rev. B, 59 (1999) 3393-3407.



3916 diatomic systems and 88 isolated 
atom systems evaluated using VASP: 
interatomic distance, binding energy, 

Fermi energy and spin magnetic moment.2

1K. Burke, J. Chem. Phys., 136 (2012) 150901.
2K. Shibata, E. Suzuki, T. Mizoguchi, 

Data in Brief, 36 (2021) 106968.

• Unprecedented availability of accurate material data from ab initio atomistic 
calculations (QM, DFT): New challenges and opportunities for Data Science

Numbers of DFT papers per year
(source: Web of Knowledge).1



(Mishin, 1999)

Y. Mishin et al., Phys. Rev. B, 59 (1999) 3393-3407.





Zheng-Zhe Lin and Xi Chen, Physics Letters A, 377 (2013) 797-800.
H. Nejat Pishkenari and P. Ghaf Ghanbari, Current Applied Physics, 17 (2017) 72-77.

J. Du and P. Zeng. European Journal of Mechanics A/Solids, 28 (2009) 948–954.



N. Dugan and S. Erkoç, Computational Materials Science, 50 (2011) 2950–2954.



Converged Stillinger-Weber solution
at low amplitude (breathing mode)

Converged Stillinger-Weber solution
at high amplitude (fragmetation)

Bulin, J., Hamaeckers, J., Ariza, P. and Ortiz, M., arXiv:2208.04937









Converged 
Stillinger-Weber solution

at low amplitude 
(breathing mode)

Converged 
Stillinger-Weber solution

at high amplitude 
(fragmentation)

Bulin, J., Hamaeckers, J., Ariza, P. and Ortiz, M., arXiv:2208.04937






Bulin, J., Hamaeckers, J., Ariza, P. and Ortiz, M., arXiv:2208.04937

N=100 N=500 N=1000

Data-Driven Verlet solutions 
at low amplitude (breathing) 
demonstrating convergence
for small-sized data sets!
NB: No empirical potential
is used at any point of the
Data-Driven calculations!










to be continued…
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