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NIST Workshop on Atomistic 
Simulations for Industrial Needs

July 27-28, 2010
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Introduction

‣ Atomic-scale simulations are increasingly common

- insight into nanoscale phenomena (e.g. catalysis, defects and 
segregation, ordering in solids and liquids, ...)

- input for higher-level models (e.g. FEA, phase-field, or Calphad)

‣ Fits into the ICME paradigm:

- NRC report: “ Integrated Computational Materials Engineering: 
A Transformational Discipline for Improved Competitiveness and 
National Security,” 2008.

‣ These methods can ultimately reduce costs -- faster R&D 
cycles, fewer expensive / difficult / impossible experiments.

‣ BUT, there are still many issues to address, including

- accuracy, software availability and standardization, transferability, system 
sizes, methods, the number of components and phases, data, ....
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NIST Interatomic Potentials Project overview

‣ NIST-sponsored workshops to facilitate interactions between 
industrial and academic researchers, identify and address specific topics.

‣ Public repository of interatomic potentials (models of 
interactions between atoms) from known sources with references.

- Not to declare “The Best” since that depends on application

- work with developers to make files available

- no particular formats are required, but documentation is

‣ Conversions between file formats

‣ Standardization efforts (formats, automated property evaluations) 
with KIM collaboration

‣ Property comparisons with experiment and/or first-principles

- e.g., C. A. Becker and M. J. Kramer, “Atomistic comparison of volume-dependent melt 
properties from four models of aluminum,” MSMSE, in press (2010).
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Available potentials

‣ www.ctcms.nist.gov/potentials/

‣ Approximately 75 element and 
alloy potentials are available for 
download.

‣ Most are compatible with readily-available 
molecular simulation packages such as 
LAMMPS and iMD.

‣ Approved by submitters, but ...

‣ It is the user’s responsibility to ensure the 
potentials give expected results.
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Potentials Download Pages

Reference
Element or alloy

Submitter

Additional
Notes

File
Format

Link to 
Download
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Repository Usage
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No bots, web crawlers, or nist.gov.  
Requests for style sheets and images are also ignored.  
All of these artificially inflate hit counts.
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‣ Per month: ~ 3400 content pages to ~500 hosts 

‣ 2010 TMS tutorial on “Nanoscale Computational Materials Science”

‣ Word of mouth: Professors sending students, mailing lists
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2010 Workshop Questions

‣ What can we do to make atomistic simulations more accepted as 
an industrial tool? 

‣ Which interatomic potentials are available?  Which are most 
needed?

‣ Can we create standards for software interoperability (e.g. MD + 
first-principles, MD + FEA)?  What would they look like?

‣ Common formats for interatomic potentials?  What would they 
look like?

‣ Are there mechanisms for “pairing” what experiments are being 
done with those that would be useful for validating potentials?

‣ Other topics for discussion?
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Agenda (Tuesday)
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Agenda (Wednesday)
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Items of interest

‣ TMS First World Congress on Integrated Computational Materials 
Engineering

- July 10-14, 2011; abstracts due 11/1/2010

‣ Virtual Vault for Pseudopotentials

- Derek Stewart, Cornell Nanoscale Facility

- http://www.nnin.org/nnin_comp_psp_vault.html
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