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NIST Mission

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.
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118 years of Standards Development

Working with ICC to
reduce railway accidents

Supporting ithel IndustrialkRevolution

Supporting theDigitakRevohition




Two types of Standar dssr

NIST F2 Cesium Atomic Clock
j |

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

I NIST Is responsible for developing, maintaining, and
disseminating these for the United States

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

I Developed by collaboration and consenisuan open
environment. NIST facilitates standards development,
working with all Standards Development Organizationsj
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How Is a standard i like precision time -

critical to our world today?

TIME

Recordsetting Atomic Clock
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accurate to 1 second in 15 billion years

1s per
10° yrs

1s per
108 yrs |

Why Precision Matters

Optical clock

Research Power grid, telecom, and computer

networks requires accuracy better than
1 millionth of second per day

pproximate Clock Uncertainty

57\ GPS Systemequires accuracy better
1950 than 1 billionth of second per day

NIST official time services is used 16 billion times each day to synchronize computer, network and

clocks, and is used to tiramp hundreds of billions of dollars in U.S. financial transactions every (



Celebrating a Centennial T NIST WWV Radio NIST
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NIST Maln Campu@althersburg MD

A NIST time and frequency center at Fort Collins CO
A Broadcasts synchronizing radio signal for time
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A millennial worldwide redefinition! T

2019 redefinition of the Sl Treaty of the Meter

All SI units are defined by physic:
O2yaulyida NIGKS
Except for MASS

1799
A, K,cd | Mol added
System , K, &
' '}'fe?:ty as base unit 1983 G
T
Meter Base units @ 1967

Second = Cs 133

®cm, kg, s _
hyperfine frequency

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



| The Global Mass Standagdintil 2019!

The kilogram (kg) is the Sl unit of mass; it is equal to the
mass of the international prototype of the kg (IPK), a small
polished platinurAridium cylinder cast in 1879
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ISSUETraceability and comparison measurements
BIGGER ISSUHe artifact mass is changing! A few atoms
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the world kilogram standard  manufacturing



