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To promote U.S. innovation and industrial competitiveness by 
advancing measurement science, standards, and technology in 
ways that enhance economic security and improve our quality of life.

NIST Mission

World-Leading Scientific and 

Engineering Research 

Advanced Manufacturing 

National Programs

Technology Transfer and 

U.S. Innovation
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2 CAMPUSES
GAITHERSBURG, MD [HQ] 
BOULDER, CO

3,900+ 
ASSOCIATES

11 
COLLABORATIVE 
NIST INSTITUTES

5 
NOBEL PRIZES

thousands
of BUSINESSES USING 
NIST FACILITIES

3,400+ 
FEDERAL
EMPLOYEES

NIST AT A GLANCE
Industryôs National Laboratory

14
COORDINATING 
NETWORK OF MFG 
INSTITUTES

51 
MANUFACTURING 
EXTENSION 
PARTNERSHIP CENTERS

U.S. BALDRIGE 
PERFORMANCE 
EXCELLENCE PROGRAM
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118 years of Standards Development
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20191901

Interoperability of fire hose 
screw threads

Light bulb standards

Standards for Irons and 
Steels

Advanced manufacturing

Supporting the Industrial Revolution

Working with ICC to 
reduce railway accidents

Advanced communications

Advanced manufacturing

Advanced materials

Biosciences

Cyber-physical systems

Quantum science

Cybersecurity

Forensic science

Disaster resilience

Supporting the Digital Revolution



Two types of Standardsé

1. Physical measurement standards are the realization of the 
basic units of measurement (e.g., time, distance)

ïNIST is responsible for developing, maintaining, and 
disseminating these for the United States

2. Documentary standards are written agreements containing 
technical specifications or other precise criteria that may 
contain rules, guidelines, or definitions of characteristics.

ïDeveloped by collaboration and consensus in an open 
environment.  NIST facilitates standards development, 
working with all Standards Development Organizations 
worldwide Fire suppression in building codes

NIST F2 Cesium Atomic Clock



How is a standard ïlike precision time -
critical to our world today?

TIME

Record-setting Atomic Clock
bL{¢κWL[!Ωǎ ǎǘǊƻƴǘƛǳƳ ƭŀǘǘƛŎŜ ŀǘƻƳƛŎ ŎƭƻŎƪΣ  
accurate to 1 second in 15 billion years 

Why Precision Matters

Power grid, telecom, and computer 
networks requires accuracy better than     
1 millionth of second per day

GPS Systemrequires accuracy better 
than 1 billionth of second per day

NIST official time services is used 16 billion times each day to synchronize computer, network and system 
clocks, and is used to time-stamp hundreds of billions of dollars in U.S. financial transactions every day.



Celebrating a Centennial ïNIST WWV Radio

ÅNIST time and frequency center at Fort Collins CO   Č

ÅBroadcasts synchronizing radio signal for time
Å²ƻǊƭŘΩǎ ƭƻƴƎŜǎǘ Ŏƻƴǘƛƴǳƻǳǎƭȅ ƻǇŜǊŀǘƛƴƎ ǊŀŘƛƻ ǎǘŀǘƛƻƴ
ÅOctober 2019 ς100 years of service!

NIST Main Campus - Gaithersburg, MD Boulder Colorado Campus



A millennial worldwide redefinition!  
2019 redefinition of the SI Treaty of the Meter

Base units
ςm, kg, s

Metric
System 1875

Treaty 
of the 
Meter

1799

1889

1954
A, K , cd

Second = Cs 133 
hyperfine frequency

1967

1971
Mol added 
as base unit 1983

Meter= c
in vacuum

All SI units are defined by physical 
Ŏƻƴǎǘŀƴǘǎ ǊŀǘƘŜǊ ǘƘŀƴ ŀǊǘƛŦŀŎǘǎΧΦ
Except for MASS 

Meter = 1/10 millionth distance from North Pole to equator, standard was meter bar
Redefined to a universal constant ςwavelengths in vacuum



[Ŝ άDǊŀƴŘŜ Yέ !ǊǘƛŦŀŎǘ
the world kilogram standard

The Global Mass Standard ςuntil 2019!
The kilogram (kg) is the SI unit of mass; it is equal to the 
mass of the international prototype of the kg (IPK), a small 
polished platinum-iridium cylinder cast in 1879

9ŀŎƘ ŎƻǳƴǘǊȅΩǎ bŀǘƛƻƴŀƭ aŜǘǊƻƭƻƎȅ LƴǎǘƛǘǳǘŜ όbaLύ Ƴŀƛƴǘŀƛƴǎ 
ŀ ǎǘŀƴŘŀǊŘ ǘǊŀŎŜŀōƭŜ ǘƻ ǘƘŜ άDǊŀƴŘ YƛƭƻƎǊŀƳέΣ ƛƴ ŀ tŀǊƛǎ 
vault.  

.ȅ ŘŜŦƛƴƛǘƛƻƴΣ ǘƘŜ ƪƛƭƻƎǊŀƳ ƛǎ ǿƘŀǘŜǾŜǊ ǘƘŜ Ƴŀǎǎ ƻŦ ά[Ŝ 
DǊŀƴŘŜ YέΦ

ISSUE: Traceability and comparison measurements
BIGGER ISSUE: The artifact mass is changing!  A few atoms 
ƎŀƛƴŜŘ ƘŜǊŜ ŀƴŘ ǘƘŜǊŜΧΦ  IǳƎŜ ƛǎǎǳŜ ŦƻǊ ǇǊŜŎƛǎƛƻƴ 
manufacturing


