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NIST Role for Standards Setting Organizations

NIST is a research agency that provides critical data and measurement technologies for
use in science and industry

NIST is not a standards setting body, but provides reference data for “realizing”
standards which are formally adopted by standards setting organizations

The International Temperature Scale (for example)

ITS-90 is realized, maintained and disseminated by NIST to provide a standard scale of
temperature and was adopted by the International Committee of Weights and Measures (C/IPM)
as the official international temperature scale on January 1, 1990

NIST reference tables of thermocouple electromotive force (emf) versus temperature have been
adopted as standards by the American Society for Testing and Materials (ASTM)

Standards Settings Bodies that Adopt NIST Realizations and Recommendations

International Association for the Properties of Water and Steam (IAPWS)
International Commission on Radiation Units & Measurements (/CRU)
International Union for Pure and Applied Chemistry (/UPAC)
Committee on Data for Science and Technology (CODATA)
International Union for Pure and Applied Physics ({UPAP)

General Conference on Weights and Measures (CGPM)

International Bureau of Weights and Measures (BIPM)

International Organization for Standardization (/SO)

American Society for Testing and Materials (ASTM)

American National Standards Institute (ANS/)

International System of Units (S/)




NIST is a Primary Source of Reference Data

In addition to measuring, compiling, and evaluating critical reference data,
NIST has published for over four decades much of the Standard Reference Data
that is used in the physical and chemical sciences.

» National Standard Reference Data Series (NSRDS): 1965-1987
e Journal of Physical and Chemical Reference Data (JPCRD): 1972-present

Under the 1963 Standard Reference Data Act (Public Law 90-396)
NIST has the primary responsibility in the Federal Government
for providing reliable scientific and technical reference data.




Fundamental Physical Constants — Frequently used constants
Relative std.
Cuantity Symbol WValue Unmit uncert. uy

NIST i
years)

speed of light in vacuum 299792458 lexact)
magnetic constant A = 1077
— 12.566370614... % 1077 {exact)
° Spee electric constant 1/poc” ( 8.854 187 817... x 1012 (exact)
Mewtonian constant
Chal’S of gravitation 6.67428(67) x 10~ s 1.0 x 10~

MaSS Planck constant 6.626 068 06(33) = 10—
Bo|tz| h/2n 1.054 571 628(53) x 10—
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Rydb conductance quantum 2¢%/h Go 7.748091 7004(53) = 10~

Avogz electron mass m, 0.10938215(45) x 10~3! kg 0 x10-%
proton mass My 1.672621637(83) x 10~ kg : 10~*
Farac proton-electron mass ratio mp/m.  1836.15267247(80) i B | e
Fi ‘ fine-structure constant £2/4dwephe o 7.297 352 5376(50) = 1032 .8 x 10~10
Ine-: inverse fine-structure constant o ! 137.035 999 679(94) .8 x 10~10
Gravi Rydberg constant a?mi.c/2h R.. 10973 731.568 527(73) m—? 6 x 1012
Electi Avogadro constant Na, L 6.02214179(30) x 10% mol ! 0x10-%
. Faraday constant Ny e F 06 485_3300(24) C mol ! ; 10"
» Atomi molar gas constant R 8.314472(15) : ] mc:nll" LK 15%10%
Boltzmann constant B/N s k 1.3806504(24) x 107 JK- w10t

* EIeCtl Stefan-Boltzmann constant
e and c (r260)kY R c? a 5.670400(40) x 10-8 Wm2K* 7.0x10°®

MNon-51 units accepted for use with the 51
electron volt: (e/C) ] eV 1.602 176 487(40) x 1019 5 x 108
These ( {unified) atomic mass unit
1 u=my = &m('?C) 1.660 538 782(83) x 1027 K BT

PhySiG — 102 kg mol— /Ny




NIST Data Products and Activities

e Online Databases
e Electronic Databases (PC)
e Print Databases

e Standard Reference Materials
e Calibrations

e Measurement Technologies

O Some for FREE

] Some for FEE
$ nominal costs for distributing databases (~$100-200)
$$S maintaining, expanding, and improving databases

(~$1500-5000)




NIST Data Online
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The NIST Data Gateway

http:

WWwW.hnist.gov/srd

G-

Lagh e/ fwww nist.gov/srd/|
File Edit View Favorites Tools Help

,Z" '#]:'3 |nsr Standard Reference Data | f o

NIST Time | NIST Home | AboutNIST | Contact Us

Standard Reference Data ' A-Z Site Index

Publications

Subject Areas ¥ Products/Services ¥  NIST Organization ¥

News

NIST Home > Standard Reference Data

About: Standard
Reference Data
(SRD)

Standard Reference Data
Act of 1968 (PL 90-396)

Standard Reference Data
Copyright Information

NIST Online Databases
List
Descriptions

Databases for Purchase
Online Subscription Databases

SRD Database Numbering
System

NIST Databases Indexed by
Discipline
Analytical Chemistry
Atomic and Molecular Physics
Biometrics
Biotechnology

The NIST Data Gateway

NIST Data Gateway-provides easy access to many
(currently over 80) of the NIST scientific and technical
databases. These databases cover a broad range of
substances and properties from many different scientific
disciplines. The Gateway includes links to free online NIST
data systems as well as to information on NIST PC
databases available for purchase.

To use the Gateway, select one of the following search
options:

Keyword
Property
Substance Name

Journal of Physical and Chemical Reference Data (JPCRD)
is published by the American Institute of Physics (AIP) for
NIST. The objective of the Journal is to provide critically
evaluated physical and chemical property data, fully
documented as to the original sources and the criteria
used for evaluation.

Journal of Physical and Chemical Reference
Data
JPCRD Reprints

1PCRD Mannaranhs and Sunnlements

Programs & Projects ¥

User Facilities ¥

Select Language ~
Powered by Guogle Translate

O sHAre EHER

What's New in NIST
Data

Rate our Products and Services

New Version,

MNew Price, New Release

Order SRD 31 NIST-ACerSPhase
Equilibria Diagrams

Database Now

SRD 13 NIST-JAMNAF
Thermochemical Tables
SRD 1A NIST/EPA/NIH Mass
Spectral Database NIST 11

What's New in v.2.0g
distributed with NIST 11

Click here for a list of our
distributors.

MNIST Standard Reference

| Dimtnhncs 302 Wah Tharman




1. The DOE Office of Science and NSF will work together

to enable the development, maintenance, and
deployment of reliable, interoperable, and reusable
software for the next-generation design of matter.
The DOE, through its Computational Materials and
Chemistry by Design program, and NSF, through
aspects of its Cyberinfrastructure Framework for 21st
Century Science and Engineering, will coordinate
activities on the development of high quality
production software toolkits that both incorporate
new algorithms and allow for interoperability with
existing software tools.

. In support of their advanced software programs, both
the DOE and NSF will also coordinate activity in the
development of next-generation characterization tools
that provide the fundamental basis for development
of and validation of the algorithms and software
tools.

. An Advanced Materials by Design program led by

NIST will tar adavalonment of standards
infrastructure Qeference databases)and centers of

excellence that will enabie retiable computer modeling
and simulation for materials discovery and
optimization. This activity will be coordinated closely
with the DOE and NSF efforts on software and
experimental tool design.

Achieving the Vision

Next Steps

e Ve r g LRSI RTRTe Pal e ned d e

intended use.

. NSF and DOD will play a lead role in addressing the

next-generation workforce goals by: facilitating new
partnerships between the relevant science and
engineering communities in academia, government
and industry to promote a culture supporting and
embracing the use of the capabilities developed
within this initiative; and engaging with students and
colleagues to develop the culture and relevant
training of the next-generation workforce.

© Robert Rathe

Materials Genome Initiative for Global Competitiveness 15



Phase Equilibria Diagrams Database
NIST SRD 31: http://www.nist.gov/srd/nist31.cfm

m Began in 1933 via NIST-ACerS collaboration

A COMPILATION OF PHASE-RULE
DIAGRAMS OF INTEREST 70 THE
CERAMIST AND SILICATE
TECHNOLOGIST

By I. P. HaLL and HerserT INsLEY

O —_— vy e A
Issued as f..lu',f_}ctoi:nzr, 1933, humber of The Fournal of the
] = ) " e ' =
Anmerany Ceramic Society




Use of Phase Equilibria Diagrams

m Phase equilibrium diagrams delineate the most
fundamental properties of materials: the conditions
(temperature, pressure, composition) under which pure
compounds and their mixtures are thermodynamically
stable.

Reliable data therefore provide essential thermo-
chemical guidance for the technical exploitation of
materials.




Phase Equilibria Diagrams Database
NIST SRD 31: http://www.nist.gov/srd/nist31.cfm

Numerous material-system classes

- oxides

- salts, halides

- borides, carbides, silicides

- pnictides: nitrides, phosphides, aresenides

- chalcogenides, semiconductors: sulfides, selenides, tellurides

Continuous growth:
~ 1 000 diagra ms per year 30000 NIST-ACerS Phase Equilibria Diagrams
)

NIST SRD 31
Published data:
= 18,000 figures with
~ 26,000 diagrams

25000 -
20000 -

15000 - 71933: 178
10000 - diagrams

Number of Diagrams

5000 -

Unpublished data:
m ~ 25,000 entries with 1990
~ 50,000 diagrams

= sorted/searchable by chemical system
m “INFO” file of ~ 6,000 literature references

contact: terrell.vanderah@nist.gov




Phase Equilibria Diagrams Database
NIST SRD 31: http://www.nist.gov/srd/nist31.cfm

Data Center Process

Search original literature

Identify, classify new entries

Enter citation and chemistry into database
Select material to be evaluated

Werite critical evaluations/commentaries
Enter commentaries into database

Digitize evaluated diagrams

Edit commentaries and digitized diagrams

1.
2.
3.
4.
5.
6.
7.
8.
9.

Publish content




http://www.nist.gov/srd/nist31.cfm

< NIST Standard Reference Database 31 - Windows Internet Explorer
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=) NEF http://www nist.gov/srd/nist31 .cfm

File Edit View Favorites Tools Help
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: _ Powered by Google Translate
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Biometrics New I’elease, Version 3.4
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Chemical and Crystal Structure .
ACerS-NIST Phase Equilibria Diagrams Database:

Chemical Kinetics (formerly known as Phase Diagrams for Ceramists)
Chemistry Rate our Products and Services

Communications
Caonstruction
Environmental Data
Fire

Fluids
2
International Trade /! A
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Law Enforcement s
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Personal Identity Verification
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Phase Equilibria Diagrams Database
NIST SRD 31: http://www.nist.gov/srd/nist31.cfm

m Search interface: by reference, element, component, figure no., volume

~4 Phase Diagrams CD ROM Application
File Search List  ‘Window Help

%# Commentaries and Diagrams Search

Search By Components or Elements

(" Equals « Containing all [and only) ~ Cantaining any [but nathing elze] {» Containing

Ba0-TiO2

Chemical Component List: |--|:h|:||:|ge a Component-- j Penodic T able: E

Mot Containing: |

Yolume No: |.-’-'«II Yolumes j Language: | All -

And | Author's Last
Mame:

Publication Year: Between |

Figure Mo. Equals: Include Info. Ref. b
d 4 u Sea sl I 5""’?“ | Chemical components [elements] to be searched:

Phase Yal. | Fig. Na. | Chemical Spstern Authors | Pub Year |E=‘E'D'Ti02

.-i‘-.nnuaI-EIE 93-238 Bal-Ti2O3-NbO2-TiIO2-Mb2D5 G W. Bois, V. | Zhuk... 1376
.-’-'mnuaI-SE 93016 Bal-TiOZ H. M. 0Bman, ). Th.. 1333
07975 Ba0-Si02-TiOZ-H20 E. u. Komilovich, M.... 1381
10036 Bal-Fe203-TiO2 T. & Vanderah, J. M.... 1336
04302 Bal-TiO2 T. Megas, A. 5. Roth.. 1974
04545 Ba0-B203-TiOZ . Goto, L. E. Cross 1363 Fh Te
05135 Bal-TiOZ H. M. O'Brpan, Jr, ). .. 1974
05363 Bal-Ce02-TiO2 J. P Guha, D Kolar 1973
05371 Bal-Ged2-TiO2 J. P. Guha, 0. Kalar 1972 Uuh

05455 Maz0-Bal-Tio2-Mb205 . ltah, H. lwasaki 1972 —
> Er | Tm

Fo

View Commentary

Fm | Md | Mo | Lr
Record(s]: 135 Clear Done




Phase Equilibria Diagrams Database
NIST SRD 31: http://www.nist.gov/srd/nist31.cfm

4 Phase Diagrams CD ROM Application
File Edit ‘window Help

= Display: Phase Diagram and [ = == ==
Commentary data | 57| 2] B ]

=4 Fig: 10036
I 10038

nf Commentary For Fig. No. 10036

=[[eafele]
.

F

Tot
T ) Inwestinated

Ba0-Fep 03-TiOp

Fig. 10036—5vstern TiO7-BaO-FeaO3. Solid state compatibilityat 1250°-1270°C inair. & =
BagFeaTigDq3, B = BasFegTiOon: C = BagFeoTi|pO27, D = Ba3FeoqTi7053, E = BagFeqTiz0qg, F =
BagFe 2Tiz00¢; G = Baj 4FeaTizsOgy; H = hollandite, BayFeo,Tig 0,014 (135222 1.55); 1=
BagFegTi|g0u0; T = BazFeaTiq0y 4; K = BagFe) nTigO50; L = BagFeqTit00g; M = BagFegTigOon; N =
BagFeaTioln; 1:2:2 = BaFeqTin0q1; 12:14:1 5 = BajoFe2sTi) 50g4.

T. & Vanderah, I. I Loezos, and B 5. Roth, J Solid Stafe Chem., 121 [1] 38-50 (1996),

A pprocdmatels 150 cormpositions were studied in this systern. Starting materials were 4B BaCO3, AR
FeaOs, and "phosphate-free: TiO0. Samples were ground in an agate raortar for 15-20 min before being
pressed into pellets. Pellets, plared on powders of the same composition, were heat treated at 1000°C (48 k)
priot fo multiple heatings at 1250%-1270°C, each 1 week duration, all in air. Saraples were step-cooled to
730°C and air quenched to roorn ternperature. Equilibriura was attained when no firther change was noted in £
the X-ray diffraction results, typically 3-5 heatings. an Fe,Tio, 60

Only the 1:2:2,1,2 12:14:15,3 and hollandites were previously repored. In the present work, all phases (with Mol %
the exception of "H") were characterized for crystal tywpe and urit cell parameters. These are collected in the
present work. Single-crystal growth experiments were atterapted using both neat melts and also nsing
K20-BoOg floes. The former experiments were most successful on melts cooled at 1°C/h. Wherever possible,
H-ray powder diffraction data were inde xed using lattice parameters dertved from precession X-rav
photographs of melt-growm single crystals.

1. F. Haberey and Il. Velice sow, Acfa Crpstallogr., Sect. B Struct. Crystallogr. Crpst. Chem., B30 [Pt 6]
1507-1510 (1974). :

2.3, Obradors, &. Collowh, T Panvetisr, & Isalzue, I Tejada, and 1. . Joubert, Mater. Res. Bull, 18 [12] Right: 0
15431553 (1923).

3.1 E Grey, & Collowb, and . Obradare, J Sobid State Chem., 91 [1] 131139 (1001).

AENL
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Phase Equilibria Diagrams Database
NIST SRD 31: http://www.nist.gov/srd/nist31.cfm

m Built-in functions allow user to track coordinates, zoom, convert
mol% © wt%, use level rule, overlay diagrams, rotate ternaries

Curve Follow

Lever Rule

Overlay Diagrams

Curve Follow Mol%:7 B4 T:1384.22

Level Rule  Left®:41.37  Right%:58.63 T. 971.98




m Price recently reduced
by ~2/3 (S3K — $950)

m Recent investments:

>50.5 M, all-new
software, hardware,
physical space

NIST Standard Reference Database 31
ACerS-NIST Phase Equilibria Diagrams Database

New Release, Version 3.4

New release
New, lower price

NIST

National Insfitute of
Standards and Technology
U.S. Depariment of Commerce

ACerS - NIST
PHASE EQUILIBRIA DIAGRAMS

CD-ROM Database

NIST Standard Reference Database 31

892 new entries
1,400 new diagrams
24,800 total diagrams

http://www.nist.gov/srd/nist31l.cfm

ORDER NOW:

CD ROM Pricing:

Single User full version - $950.00

Single User annual upgrade - $250.00

Single User Upgrade from Version 3.2 - $500.00

Single User Upgrade from Version. 3.1 - $750.00 For more information, please contact:

Multiple User full version - $1625.00 National Institute of Standards and Technology
Multiple User annual upgrade - $425.00 Standard Reference Data Program

Multiple User annual upgrade from Version 3.2 - $850.00 {301) 975-2200

Multiple User annual upgrade from Version 3.1 - $1275.00 data@nist.gov




Example: Use of Phase Equilibria Diagrams...

Rational Processing

= Reliable phase equilibrium diagrams are particularly
useful when the exploitable properties are additive.

m Example: microwave dielectric ceramics

44LaMg, /,Ti,/,03—56CaTiO; solid solution

e of interest for resonators/filters
e dielectric constant ~48, temperature coefficient; ~0

e — need to improve dielectric loss




LaMg, /,Ti;/,03—CaTiO; solid solution

LaMgllzTi1/203
% ~33,-90

Temperature coeff. of
,© resonant frequency

4
Err Tf (PPm/°C)

\Dielectric constant
(relative permittivity)




J. Solid State Chem. 177, 2023 (2004)

Sign of T;

/

LazTiOS La4Ti3012 LazTi207 “LaZ/3TiO3” La4Ti9024
(=) (=) =) ) (+)




NIST Crystallographic Databases

m NIST Standard Reference Databases:

— SRD 3: NIST Crystal Data (~237,000 entries)

- Inorganic and organic crystalline materials
- Crystallographic information without atomic coordinates

— SRD 83: NIST Structural Database (~60,000 entries)

- Metals and inter-metallics
- Atomic coordinates and structure types

— SRD 84: FIZ/NIST Inorganic Crystal Structure Database
(ICSD, ~150,000 entries)

- Inorganic materials
- Refined structure information

contact: vicky.karen@nist.gov




FIZ-NIST Inorganic Crystal Structure Database
ICSD 150,042 entries, Release 2012-1

ICSD is a collection of crystal-structure data \
entries for non-organic compounds including

inorganics, ceramics, minerals, pure elements,

metals, and intermetallics.

Data items added by experts or generated by
computer programs include Wyckoff sequence,
Pearson symbol, molecular formula and weight,
calculated density, chemical valence, “ANX"
formula, minimum interatomic distances,
reduced and standard cells, mineral groups and
names.

The entries in the database are characterized by
and can be retrieved by chemical,
crystallographic, computational, and textual
searches.

http://www.nist.gov/srd/nist84.cfm contact: vicky.karen@nist.gov




ICSD Database Applications

Search ICSD
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SRD 84 ICSD: Phase Identification by
Electron Diffraction
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SRD 84 ICSD: Phase Identification by
Electron Diffraction
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Vision of Crystallographic Database
Applications in MGI

 What can we do with the Crystallographic Databases:

— Provide initial guidance in the designing stage
 Select materials based on known chemical/structural/symmetrical criteria.
e ab initio calculation of properties using database information.
e Data-mining and other methods for locating potential candidates.

— High-throughput phase identification in the experimental stage
e Lattice matching
* Powder diffraction fingerprinting
 Lattice-fringe fingerprinting

— Input for scientific simulation, interfacing with other
computational tools for data analysis and knowledge discovery.




New effort (2013): NIST Crystallographic Database Design
to Accommodate MGI: Intelligent Access to SRD 84
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Introduction

Phase diagrams represent the therr]
aspects regarding the processing a
consuming process, requiring carefi

Computational tools can accelerate

LT T
Using the above assumption, the effect of temperature and partial pressure can be fully captured in a single chemical potential variable, with a more
negative value corresponding to higher temperatures or lower partial pressures. The chemical potential is then treated as an external variable to
obtain a grand potential phase diagram under a particular condition by taking the convex hull of& for all phases and projecting the stable nodes into
the Li-Fe compaosition space.

Other Resources

1. Matlab package # developed by this author (S.P. Ong) to generate publication-quality figures from a csv data file.

Citation

To cite the Computational Phase Diagram App, please reference the following works:

+ S P.Ong, L Wang, B. Kang, G. Ceder,, The Li-Fe-P-O, Phase Diagram from First Principles Calculations, Chemistry of Matenials, vol. 20,
Mar. 2008, pp. 1798-1807.

+« SP. Ong A Jain, G Hautier, B. Kang, and G. Ceder, Thermal stabilities of delithiated olivine MPO, (M=Fe, Mn) cathodes investigated using
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The NIST Chemistry WebBook (SRD 69)

Most widely used NIST data product

Contains an extensive set of data for over 70,000
molecular species — online since 1997 (!)

m Thermochemical and thermophysical properties

= IR, UV/Vis, electronic and mass spectra

= lon and ion-cluster data

Collects data from many NIST and non-NIST sources in
One Spot Structure for Paraldehyde

Used 24/7 worldwide -
~6,500 people a day

3-D structures can now
be viewed online

peter.linstrom@nist.gov




Chemistry WebBook Examples
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Interatomic Potentials Repository

Accurate interatomic potentials (forcefields) from
known and trusted sources are essential in
molecular simulation.

If you can’t trace your file or potential to the
original source, you don’t really know what you
have. This calls results into question and is bad for
both users and developers of potentials.

Repository:
http://www.ctcms.nist.gov/potentials/

100+ element and alloy interatomic potentials are
available for download.

submitted or vetted by their authors and
referenced

files from other users or LAMMPS can be checked
against documented versions

Recent usage: ~5500 content pages per month to
~1000 IP addresses (not crawlers)

Current and future work:

test results (with appropriate reference data) for
interatomic potentials on the website

commentaries on the strengths and weaknesses of
models and data

error assessment beyond standard deviations
more potentials, including non-metallic potentials

Contact: Chandler Becker, cbecker@nist.gov

Available now:

Selected multi-component systems

Al-Cu, Al-Fe, Al-H, AFMg, Al-Mn-Pd, Al-Ni, Al-Pb,
Al-Si-Mg-Cu-Fe, Al-Ti

Cu-Ag, Cu-Al, Cu-Fe, Cu-Ni, Cu-Pb, Cu-Ta, Cu-Zr
Fe-Al, Fe-C, Fe-Cu, Fe-Cu-Ni, Fe-Ni, Fe-P, Fe-V

Ni-Al, Ni-Al-H, Ni-Cu, Ni-Fe, Ni-Zr
U02, (U,Pu,Np)02

Al atomic volumes
from EAM potentials T, (exp) =933 K

Remain crystalline

20 B 40 T & T & <o Tt
B=ac. -1 =54

Assessment Eric Lass, et al, in preparation (2012)




CALPHAD File Repository

C.E. Campbell and U.R. Kattner, NIST

Motivation: L.M. Bartolo, Kent State Univ.

m A CALPHAD assessment for a given system requires collecting all the available experimental
and computational data, evaluating the data, and developing functional composition,

temperature, and pressure descriptions. A file repository will improve efficiency and
reproducibility of the method.

Current progress:
m Established a workspace to test repository structure
m Repository format tested with files from recently published CALPHAD assessments
m Categories used to tag data include, but are not limited to:

m Authors and source information N'.SI-

m Systems (i.e. A-B)

m Property class (thermodynamics, diffusion, molar volume, elastic properties)

m Phases (gas, liquid, disordered and ordered solids)

m Types of resources (functional description files, experimental data files, macros, scripts)

Future Work:

* Implement a more user-
friendly search interface

e Recruit collaborators to test
structure and input work

* Define standards for phase _ _,
n a m es [ Pul I‘.s.‘,a.;m . ~oZr-Durga- : Mo-Nb-Si-Gen

| NIST/MAiDL

£ | show All | Order By: # Creation date ~ | [¥] Image (¥ e

carelyn.campbell@nist.gov :
ursula.kattner@nist.gov =) [ " —— el

| mistmatdlorgfworkspace/
Similar workspace structures are being explored and developed for first-principles and experimental work.




Current Efforts Toward a General Data Repository
C.E. Campbell, U.R. Kattner, A.A. Dima, D. Foxvog

Initial focus is on phase-based data used by CALPHAD-based assessments.

Developing needed universal identifiers
m Crystal Structure
= Phase Names
m Materials (including processing history and composition)

Developing ontologies to describe materials data with initial
emphasis on

m Phase equilibria

m Thermochemistry

m Diffusion

Investigating a variety of data-interchange and representation
formats (e.g. JSON, BSON, XML)

Developing tools to transform data for use in other modeling tools

Constructing a Wiki to define terminology

carelyn.campbell@nist.gov; ursula.katther@nist.gov




NIST Standard Reference Simulation Website
http://go.usa.gov/rHYm

Objectives: Provide well-documented results from molecular
simulation (Monte Carlo, Molecular Dynamics) that can be treated
like experimental standard reference data.

Examples:

equations of state
- phase coexistence conditions
- transport properties

Intended Use:

- reference data for simulation users

- data for algorithm validation

- re-use of published data for
original research

Maintainers:

Vincent Shen, vincent.shen@nist.gov
Daniel Siderius, daniel.siderius@nist.gov
William Krekelberg, william.krekelberg@

NIST Time | NIST Home | About NIST | Contact Us | A-Z Site Index

Material Measurement Laboratory : 32 3 14 53 4 s ,’-.

ML ¥ VN
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NIST Standard Reference Simulation Website

Summary:

The Standard Reference Simulation Website is an ongoing project whose aim is to provide
well-documented simulation results for a variety of systems and from various simulation
techniques. The results contained here are usually generated in-house at NIST but, when
certain criteria are satisfied, may also include results from provided from outside collaborators.

Description:

Molecular simulations, in particular Monte Carlo Molecular Simulation and Melecular Dynamics
Simulation, are metheds for computing the properties of some kind of system, for which the
intermolecular interactions are specified, via mathematical relationships derived from
statistical mechanics. Since statistical mechanics itself makes no reference to molecular
simulation of any kind, the properties that derive from statistical mechanics should not
depend on the particular simulation algorithm used to compute properties for a specified
model. Consequently, the results obtained from a molecular simulation can be thought of as
characteristic of the model system, subject only to statistical uncertainty in those results, if
the simulation technique follows necessary rules (e.g., detalled balance or microscopic
reversibility, depending on the particular algorithm) and is computationally robust. Our goal in
this project is to publish well-documented simulation results for reliable and well-vetted
simulation software for @ variety of systems, many of which are commonly used in molecular
simulations, that can be treated similar to "standard reference data” that is generated in an
laboratory setting. The data contained here may be used to validate and test new or existing
molecular simulation software, as reference data, or for other appropriate applications. Most
of the results contained here are generated in-house at NIST, but we will also include results
from collaborators provided certain criteria are satisfied (see "Criteria..." below). In addition, it
is our goal to provide data from molecular simulations in a raw or unprocessed format, when
possible, so that the data may be reprocessed according to end users' particular needs. To
that end, we also provide some software that may be used to reprocess data contained here.
Systems Available:

Lennard-Jones

Stockmayer

Eth;

n-Octane

Hard-Sphere Fluid

nist.gov
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Start Date:
August 1, 2006

End Date:

Lead Organizational Unit:
MML

Staff:

Vincent SI

William Krekelberg
Dan
Raym

Associated Products:

NIST Standard Reference Database 173
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Selected Practice Guides
in Materials Sciences

NIST

Naofienal Institule of

Sandards and Technology

LS. Depariment of Commerce

Selected NIST-Recommended

*‘ Practice Guides in Material Sciences

Courtesy of

SRD 31, Phase Equilibria Diagrams Database
http:/ fwosnwenist.gov/srd/nist31.cfm

SRD 84, Inorganic Crystal Structure Database
http:/ fwnwnw.nist.gov/srd/nist84.cfm

Contents

Ganeral Discussion of Phase Diagrams
FP Holl, 4 insley, B8 Levin, HF Mchiurdie
ond CR Rofhing

Particla 5iza Characterization
Afit fillavenkoteso, Stanley § Dopkunes
ond Lin-Sien H Lo [MIST SP 968-1)

The Fundamantals of Neutron Powdar Diffraction
Jobn RO Copley (WIST 5P 950-2)

The Use of Nomenclatura in Disparsion
Stiance and Technology,
Vincent A Hockley ond Chioro £ Ferraris [WIST SPAGG-3)

Roclowall Hardness Maasuramant of Matallic
Matarials, Sorruel B Low [MST SP 960-5)
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Chod R Snyder ond Frederick { Mopsik
[WIST SPABL-T)
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T4 Siewert ond CA Hondwerker [MST 5P 960-8)
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Standards for Inorganic Materials
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¥-Ray Topography
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for Materials Propertias
Ronoid 6 &Munro [NISTSPAR-11)

Pora Charactarization in Low-lk Dialectric Films
Using ¥-Ray Reflactivity: ¥-Ray Porosimatry
Christopher L Sofes, Hoe-leang Lee, Eric K Lin,
ond Wen-f Wu [MIST SP 980-13)

DTA and Heat-Flux DSC Measuramants
of Alloy Malting and Fraezing

Wi Boettinger, UR Kottner, K- Moon
ond JH Perepezko (MIST 5P 960-15)

Fractography of Caramics and Glasses
George O Quing [NIST SP A80-16, with errata)

Porosity and Specific Surface Area
Measuramants for Solid Materials
Peter Klohes, Klous e yer ond
Roneld & &unro (WIST SPARI-17)

Computing Uncartainty for Charpy Impact Machina
Test Results

1D Splett, CN MeCowon, HK lver

ond C-M Wong (WIST SP 964-18)

Maasurament Issues in Single-Wall Carhon Nanotuhes
Stephen freimon, Stephonie Hooker, Kolmon &igler
ond Stvaram Arepaillf (WIST 5P A460-19)

For o complete st of Practice Guides visit:
ity wanw.nist.eov/public affairs/factsheet fpracticeguides.cfm




Available Party Favors

@ Demo CDROMs — Phase Equil. Diagrams (SRD 31)
@ Demo CDROMSs — ICSD (Inorg. Crystal Structures) (SRD 84)
m CDROMs - Selected Practice Guides

m Also: laptop available running full versions of SRD 31
and SRD 84
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