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What is Our Motivation?

Provide tools and resources to make it easier 

for users to perform high-quality, meaningful 

molecular dynamics simulations.



Interatomic Potentials 
Repository

https://www.ctcms.nist.gov/potentials/

• All formats, material systems

• 168+ total potentials 

• 130+ LAMMPS-compatible

• Email potentials@nist.gov to submit

https://www.ctcms.nist.gov/potentials/
mailto:potentials@nist.gov


Potential Information

Select element or system to view 
all associated potentials

Identified by primary citation or 
author 

Version and usage notes

Multiple formats allowed

Computed properties



Predicted Properties

Bulk properties

Defect structures

Focus on documenting methodology 



Different models for different uses

“Best” depends on what 
you want to do

DFT
ReaxFF

MEAM
EAMEAM

Lennard-Jones

BOP



iprPy Computational Framework

https://github.com/usnistgov/iprPy

Design scientific calculations that

• are open source with minimum barriers for usage,

• have transparent methodologies supporting knowledge transfer 

and education,

• produce results that are both human and machine readable,

• allow investigations into method and parameter sensitivity,

• and can be integrated into workflows.

https://github.com/usnistgov/iprPy


Python Calculation Scripts

Input parameter file Calculation script JSON/XML results



Why Design Calculations This Way?

Self-contained calculations

▪ Archive complete methodology

▪ Share capability with others

▪ Transfer knowledge to others

Clear input parameters

▪ Focus on terms relevant to calculation

▪ Integrate into workflows

▪ Investigate parameter sensitivities

Structured results

▪ Machine readable: store in database

▪ Human readable: understand contents



Jupyter Demonstration Notebooks

Single file combining:
• Documentation
• Code identical to calculation script
• Working example



High-Throughput Tools



Implemented calculations 

▪ Cohesive energy versus interatomic spacing

▪ Static relaxation of bulk systems and elastic constants (2 methods)

▪ Dynamic relaxation of bulk systems

▪ Free surface energies

▪ Generalized stacking faults (2 methods)

▪ Point defect formation energies

▪ Dislocation monopole generation



Method Comparison – Lattice Constants
minimize + box_relax doesn’t fully 

relax bct → fcc
Static methods predict diamond cubic 

nickel as stable



Method Comparison – Elastic Constants

Sensitivity to strain range Sensitivity to method



Minimize Barriers for Usage

Only requirements are Python 2.7 

and system-independent packages

Treat calculations and databases 

modularly

Define common inputs for similar 

calculations

Full documentation (finishing up now)



Other Resources

Materials Resource Registry
https://materials.registry.nist.gov/

• Yellow pages for materials science 

• All materials science, not just MD

• Search for resources

• FREE ADVERTISING!

• Add/edit your content by

• Requesting an account or 

• Contact me

https://materials.registry.nist.gov/


We Want to Work With You!

Atomistic Simulations for Industrial Needs Workshop will return next summer!

Interatomic Potential Repository: https://www.ctcms.nist.gov/potentials/

Download potentials

Add potentials: email potentials@nist.gov

iprPy Framework: https://github.com/usnistgov/iprPy

Download and use the calculations

Implement calculations into your workflows just cite us!

Add new calculations

Use design principles for research

Materials Resource Registry: https://materials.registry.nist.gov/

Explore resources

Add and advertise your work

https://www.ctcms.nist.gov/potentials/
mailto:potentials@nist.gov
https://github.com/usnistgov/iprPy
https://materials.registry.nist.gov/

