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INTERATOMIC POTENTIALS REPOSITORY

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

260+ potentials

• Known provenance

• Any format

• Full citation and abstracts

• Property calculations

Incorporated into many projects

• OpenKIM

• JARVIS-FF

• pyiron

• MedeA

DOIs for hosted files in progress

https://www.ctcms.nist.gov/potentials/
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INTERATOMIC POTENTIALS REPOSITORY

Show computed properties for comparing potentials

Full method descriptions + notes, disclaimers, version info

Interactive plots and downloadable raw data



NEW CALCULATIONS
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NEW POTENTIALS DATABASE!

• https://github.com/usnistgov/potentials

• Add, edit, search, copy, share, don’t share…

• Links to 

• Early prototype, want feedback

https://github.com/usnistgov/potentials


ATOMMAN : ATOMISTIC MANIPULATION TOOLKIT

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

pip install atomman

Generic atomic representation designed to 

support large-scale MD

• Focus on defect generation + analysis

• Potential and simulator agnostic

• Converters to/from ase, pymatgen, spglib, …

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


IPRPY CALCULATION FRAMEWORK

High-throughput calculation methods

- source: https://github.com/usnistgov/iprPy

- docs: https://www.ctcms.nist.gov/potentials/iprPy

Make calculation methods as accessible as possible

- Openly available

- Low barrier for usage

- Transparent, documented methodologies

- Adaptable to new materials

- Transferable to other frameworks

https://github.com/usnistgov/iprPy
https://www.ctcms.nist.gov/potentials/iprPy


IPRPY CALCULATION FRAMEWORK

Python script: pass parameter file 
to stand-alone script

Python class: call calculation 
methods directly

Jupyter Notebook: single 
document with documentation, code 
and example

High-throughput: prepare and 
execute with lists of parameter 
values
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STACKING FAULT GENERATION AND PLOTTING

Method relatively simple

• 2 directions periodic, one not (free surface)

• Shift half of system by in-plane vectors 𝑎1, 𝑎2
• Measure 𝐸(𝑎1, 𝑎2)

Tricky for general system

• Fault planes given as Miller crystallographic (hkl) planes and 

[uvw] vectors relative to conventional unit cells

• [hkl]⊥(hkl) only guaranteed for cubic systems

• System box vectors rotated from unit cell box vectors

• System box vectors a, b, c not aligned with x, y, z

• 𝑎1, 𝑎2 may or may not be aligned with a, b

x

y

z

a
b

c

𝑎1
𝑎2



STACKING FAULT GENERATION AND PLOTTING

FCC (111) BCC (110)

BCC (112)

FCC (100)

HCP (0001)

HCP (1011)



HIGH-THROUGHPUT GAMMA SURFACES

atomman.defect.StackingFault

Generates stacking fault atomic 
configurations for any crystal 

and fault plane

atomman.defect.GammaSurface

Collects stacking fault energies 
and has methods for 

interpolations and plots
DFT

1. Script generates configurations 
from unit cell
2. Each shift submitted separately
3. Results collected with another 
script into JSON format

iprPy

1. Unit cells for all fcc/bcc/hcp 
crystals + potentials selected

2. Calculation script generates 
configurations + runs LAMMPS 
for each

3. Results placed in JSON/XML 
database

Finished 3 20x20 grids

Finished 2700+ 30x30 grids



• Comparing classical and quantum data
• Selecting appropriate potentials/FFs
• Reliability of FFs

• Easy web-based search
• Automating atomistic calculations (all scripts on github)

• ~50000 LAMMPS calculations, ~1500 materials
• Machine learning 

Coming soon:
• Grain-boundary energies,
• Stacking faults,
• Machine learning FFs

https://jarvis.nist.gov/

Nature: Scientific Data 4, 160125 (2017)
J. Phys. Cond. Matt. 30, 395901(2018).

JARVIS-FF

https://jarvis.nist.gov/
https://www.nature.com/articles/sdata2016125
http://iopscience.iop.org/article/10.1088/1361-648X/aadaff/meta


MATERIALS RESOURCE REGISTRY

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

“Yellow pages” for materials tools

Search current entries

Add your own projects and data

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


ATOMISTIC SIMULATIONS FOR INDUSTRIAL NEEDS

2-3 day workshop in Rockville, MD in August, 2020

Talks and discussions fostering interactions between

• Potentials developers

• Tool developers

• Academic and industrial collegues

• Machine learning and data analysis experts

Now calling for co-organizers



LINKS

https://www.ctcms.nist.gov/potentials NIST Interatomic Potentials Repository

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

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

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

https://jarvis.nist.gov/ JARVIS

https://github.com/usnistgov/potentials NIST Interatomic Potentials Database

https://github.com/usnistgov/atomman atomman source code

https://github.com/usnistgov/iprPy iprPy source code

potentials@nist.gov Contact us 

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

