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INTERATOMIC POTENTIALS REPOSITORY
HTTPS://WWW.CTCMS.NIST.GOV/POTENTIALS/

Search and explore existing potentials

• Predominately for hard materials

• Parameter files with known provenance

• Additional files (documentation, patches, 
codes, validation data, …)

• Links to externally hosted potentials 
(OpenKIM)

• Citation information

• Notes on usage

• List of related models

• Descriptions of different versions

• Property calculations

https://www.ctcms.nist.gov/potentials/
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CRYSTAL AND DEFECT CALCULATIONS

View computed properties

Download raw data

Descriptions of the methods

Links to the code used

New properties in progress…



CDCS DATABASE: HTTPS://POTENTIALS.NIST.GOV

Records used to generate Repository

Publicly accessible web-based search

REST API (email potentials@nist.gov)

Quick search guide:
1. Click Data Exploration->Search by keyword

2. Check Potential in Filter by Template

3. Enter any keywords in the box

4. Click Search

5. Click + to expand, or click name to open

Working on making it prettier

Calculation results coming soon
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ATOMMAN : ATOMISTIC MANIPULATION TOOLKIT

https://github.com/usnistgov/atomman

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

• Search and download any LAMMPS potentials from the repository

• Load, build and manipulate atomic systems

• Create crystal defect configurations using built in tools

• Run LAMMPS from within Python and parse results

• Analyze relaxed crystal defects

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


SEARCH FOR POTENTIALS IN PYTHON



LOAD AND MANIPULATE SYSTEM
Rotate ensures periodic 
dimensions remain 
compatible

Replicate in both +- directions



EXAMPLE: NANOWIRE



SETUP AND RUN LAMMPS

Full LAMMPS Script

Template LAMMPS Script

Calculation settings

Run and view results



IPRPY

https://github.com/usnistgov/iprPy

https://www.ctcms.nist.gov/potentials/iprPy/
Collects the property calculations used by the NIST Interatomic 

Potentials Repository

Focus on making the calculations as accessible as possible at all levels

High-throughput workflow tools to run calculations en masse

NEW VERSION APPROACHES!

• https://github.com/lmhale99/iprPy

• pip/conda installable

• Options to run calculations entirely from .txt and command lines

• Results to be added to the CDCS site – iprPy will allow searches

• Better modularity for calculations = easier to add new ones

• Docs are out of date: email potentials@nist.gov for help

https://www.ctcms.nist.gov/potentials/iprPy/
https://www.ctcms.nist.gov/potentials/iprPy/
https://github.com/lmhale99/iprPy
mailto:potentials@nist.gov


5. Run calculation from the script

6. View results.json

3. Copy/download LAMMPS potential

2. View input script’s terms

4. Fill in input script

1. Copy empty input script

RUN USING COMMAND LINE AND TEXT FILES



HIGH-THROUGHPUT CALCULATIONS



THANKS!

Find, download and explore potentials content:
- Main repository website: https://www.ctcms.nist.gov/potentials/

- CDCS database: https://potentials.nist.gov

- github JSON record dump: https://github.com/lmhale99/potentials-library

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

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

iprPy
- New code: https://github.com/lmhale99/iprPy (email for help)

Submit potentials, ask questions, get help
- Email potentials@nist.gov

https://www.ctcms.nist.gov/potentials/
https://potentials.nist.gov/
https://github.com/lmhale99/potentials-library
https://www.ctcms.nist.gov/potentials/atomman
https://github.com/usnistgov/atomman
https://github.com/lmhale99/iprPy
mailto:potentials@nist.gov

