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Implementation of Strategic Planning in the 
Time and Frequency Division

Outline:

• Brief review of Time and Frequency Division mission 
and activities.

• Division strategic planning processes.

• Examples of strategic outcomes.
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NIST Time and Frequency Division
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NIST Time and Frequency Division Strategy

• Realize the SI second and Coordinated Universal Time (UTC) with 
the greatest possible accuracy.

• Efficiently disseminate time and frequency and directly related 
quantities to a broad range of customers.

• Develop new methods to realize and disseminate the SI second, 
UTC, and related quantities to meet future needs.
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Time and Frequency Standards Customers

Navigation,
Geodesy

Telecommunications

Electrical Power

GPS

Astronomy, Space 
Exploration, 
Fundamental 
Research…
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Key Features of Division Mission and Strategy

• Tightly focused on a single SI unit (second) and its immediately
related quantities.

• Broad range of customers.
• Highest level industry customers.
• Highest level Federal agency customers.
• International time and frequency coordination.
• Moderate/lower-end customers in industry and government.
• General public

• Unique Division research and measurement infrastructure.
• SI unit and UTC realization, measurement services, research all directly 

linked and inter-dependent.

• Highly specialized knowledge.
• Long period of on-the-job training.
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General Division Strategic Planning

Close consultation with key stakeholders in industry, Federal 
government, international community, NIST/Administration to 
determine current and future needs for precision timing and frequency.

• Current and potential future customers.

• Division-hosted seminars and workshops for industry, government, 
academia, international metrology labs.

• Division co-sponsored needs workshops at major international time and 
frequency conferences.

• Division staff participate on planning committees for GPS, DoD projects, 
NASA projects, etc.

• Division staff serve as consults for government agency planning.

• Participation in international planning of future time and frequency 
coordination.

• Administration science and technology priorities.

• Physics Laboratory and NIST Strategic Planning.

• External advisory groups: NRC, VCAT, etc.
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SI Second Realization

NIST-F1 Cesium 
Fountain Standard

NIST-F1 Frequency Uncertainty (In-House)

• SI second = 9,192,631,770 periods of 133Cs hyperfine transition.
• 0.5 x 10-15 in-house frequency uncertainty for NIST-F1.
• <0.9 x 10-15 frequency uncertainty reported to BIPM.
• Best in the world.
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SI Second Realization
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General Division Strategic Planning

Close consultation with key stakeholders in industry, Federal 
government, international community, NIST/Administration to 
determine current and future needs for precision timing and frequency.

• Current and potential future customers.

• Division-hosted seminars and workshops for industry, government, 
academia, international metrology labs.

• Division co-sponsored needs workshops at major international time and 
frequency conferences.

• Division staff participate on planning committees for GPS, DoD projects, 
NASA projects, etc.

• Division staff serve as consults for government agency planning.

• Participation in international planning of future time and frequency 
coordination.

• Administration science and technology priorities.

• Physics Laboratory and NIST Strategic Planning.

• External advisory groups: NRC, VCAT, etc.
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SI Second Realization

1940 1950 1960 1970 1980 1990 2000 2010 2020

10-9

10-10

10-11

10-12

10-13

10-14

10-15

10-16

10-17

10-18

10-9

10-10

10-11

10-12

10-13

10-14

10-15

10-16

10-17

10-18

Fr
eq

ue
nc

y 
U

nc
er

ta
in

ty

Year

Stratum 1 Telecomm

GPS Current

VLBI/Deep Space/ Current

GPS Future

VLBI/Deep Space/Gravimetry, etc. Future

Needs as Deployed



12

SI Second Realization
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SI Second Realization

To meet current and future needs:

• Short-term strategy
• Second generation cesium fountain primary frequency standard 

to ~ 1 x 10-16 uncertainty.
• Initial deployment ~ June 2006.
• Ultimate uncertainty ~ 2008.

• Longer-term strategy.
• Optical frequency standards to ~ 10-17 uncertainty by ~ 2012.
• Optical frequency standards to ~ 10-18 uncertainty by ~ 2018
• Research on multiple candidates.

• Cold neutral atoms in lattices.
• Single trapped ion.
• “Logic clock” – principles of quantum computing applied to 

frequency standards.
• Develop final candidate(s) into primary standards ~ 2010.
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NIST-F2 Primary Frequency Standard – Development

NIST-F2 prototype components
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Optical Primary Frequency Standards – Development

Single
mercury ion.

Laser-cooled 
calcium 
atoms.

Single mercury ion trap.

• Optical clocks have the potential 
for accuracy at the 10-18 level, 
more than 100 times better than 
NIST-F1.
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SI Second Realization

1940 1950 1960 1970 1980 1990 2000 2010 2020

10-9

10-10

10-11

10-12

10-13

10-14

10-15

10-16

10-17

10-18

10-9

10-10

10-11

10-12

10-13

10-14

10-15

10-16

10-17

10-18

Fr
eq

ue
nc

y 
U

nc
er

ta
in

ty

Year

Stratum 1 Telecomm

GPS Current

VLBI/Deep Space/ Current

GPS Future

VLBI/Deep Space/Gravimetry, etc. Future

Needs with Conservative
Calibration Uncertainty



17

SI Second Realization
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SI Second Realization
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5 Hydrogen Masers

4 Cesium Beam standards

Measurement System

UTC(NIST)

Two-way satellite time 
& frequency transfer

GPS

NIST Time Scale 
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Global Time Service
• Calibrate remote clock with respect to UTC(NIST) via 

Common-View GPS.
• 10 ns uncertainty.
• Daily preliminary analysis and monthly report.

Serve the most demanding needs of timing laboratories, 
research laboratories, telecomm industry, etc.

Frequency Measurement and Analysis Service

• Full measurement system (“black box”) with 
continuous remote monitoring by NIST.

• “In-house” ∆f/f ~ 2 x 10-15.

• GPS transfer ∆f/f ~ 2 x 10-13.

NIST Time and Frequency Measurement Services
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General Division Strategic Planning

Close consultation with key stakeholders in industry, Federal 
government, international community, NIST/Administration to 
determine current and future needs for precision timing and frequency.

• Current and potential future customers. Customer surveys – current 
satisfaction and future needs..

• Division-hosted seminars and workshops for industry, government, 
academia, international metrology labs.

• Division co-sponsored needs workshops at major international time and 
frequency conferences.

• Division staff participate on planning committees for GPS, DoD projects, 
NASA projects, etc.

• Division staff serve as consults for government agency planning.

• Participation in international planning of future time and frequency 
coordination.

• Administration science and technology priorities.

• Physics Laboratory and NIST Strategic Planning.

• External advisory groups: NRC, VCAT, etc.
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Time and Frequency Division Customer Survey (2001)

• Survey on radio broadcasts, ACTS, 
Internet Time Service use and customer 
satisfaction.

• Nearly 15,000 responses.
• About 2/3 “consumer” applications. 
• About 1/3 “technical” applications.

• All results posted on public Time and 
Frequency Division web site.

• Specific questions about NIST time and 
frequency services.

• Four open-ended questions.
• About 8,000 written responses, nearly all 

highly complimentary.

• “You're doing a great job.  Wish my 
income taxes were spent as wisely 
elsewhere in the government!” 

• “Wonderful service.  Have used it for 
years.  One of the best functions the 
US Gov't furnishes.” 

• “Great service - if more people knew 
about it, it would be used more.”
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WWVB-controlled wristwatch

NIST 60 kHz Radio Station WWVB
Colorado

WWVB Use – Radio-Controlled Timepieces
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WWVB Use – Radio-Controlled Timepieces

Too many respondents indicate 
poor WWVB reception and/or 
presence of interference (which 
often indicates marginal WWVB 
broadcast power at receiver).
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WWVB Use – Radio-Controlled Timepieces
Challenge:
Too many respondents indicate poor WWVB reception and/or presence of 
interference (which often indicates marginal WWVB broadcast power at 
receiver).

Responses:
• Increase digital signal modulation depth.

• Experiments with major receiver and timepiece 
manufacturers.

• Publish recommended practices for radio-
controlled timepiece manufactures and users.

• Winner of 2005 Condon Award for best NIST publication.
• Sales of radio-controlled timepieces have increased by 

about a factor of 10 since 2001.
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Internet Time Service Use

Too many respondents indicate challenges with 
reliability and ease of use of service.



27

Challenge:
Too many respondents indicate poor reliability or difficulty in ease of use.

Internet Time Service Use

Responses:
• Increase number and 

geographic distribution of 
servers.

• 15 servers.
• 12 locations across U.S.

• Improvements to service.
• Automated load balancers.

• Improved documentation 
of software use readily 
available on the NIST web 
site.

Survey period
~50 million/day

Today
~1.6 billion/day
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Applications of Time and Frequency Standards

• Master clocks (long 
term synchronization)

• Secure 
communications

• Deep space 
navigation

• GPS Master clock 
(ground)

• Large scale 
communications 
systems

• Power grids
• GPS Space Clocks
• Local synchronization

• Local communications hubs
• Instrumentation level 

flywheels

• Short haul navigation
• Local communications

10-15 clocks 
(0.1/month)

10-13 clocks 
(10/month)

10-9 clocks 
(100,000/month)

10-11 clocks 
(1,000/month)

NIST-F1
Very Rough Estimates

Opportunities for Improvement?
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General Division Strategic Planning

Close consultation with key stakeholders in industry, Federal 
government, international community, NIST/Administration to 
determine current and future needs for precision timing and frequency.

• Current and potential future customers.

• Division-hosted seminars and workshops for industry, government, 
academia, international metrology labs.

• Division co-sponsored needs workshops at major international time and 
frequency conferences.

• Division staff participate on planning committees for GPS, DoD projects, 
NASA projects, etc.

• Division staff serve as consults for government agency planning.

• Participation in international planning of future time and frequency 
coordination.

• Administration science and technology priorities.

• Physics Laboratory and NIST Strategic Planning.

• External advisory groups: NRC, VCAT, etc.



30

Strategic Planning Example: Miniature Atomic Clocks

Consultation with industry, government:

• Ultra-miniature atomic clocks.
• Atomically-precise timekeeping for portable applications.
• Small size, low power, high performance, low cost.

NIST, 2001 NIST, 2004
Chip-scale atomic clock
Chip-scale atomic magnetometer
Chip-scale precision gyroscope
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Strategic Planning Example: Optical Frequency Standards

Future of primary frequency standards requires evolution from 
cesium microwave standards to optical frequency standards. 

1999: No method to directly “count” optical frequency.

NIST Competence program on optical frequency combs.
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Strategic Planning Example: Optical Frequency Standards

NBS Laser Frequency 
Synthesis Chain
(1979)

K. M. Evenson
D. A. Jennings 
J. S. Wells
C. R. Pollock
F. R. Petersen
R. E. Drullinger
E. C. Beaty
J. L. Hall
H. P. Layer
B. L. Danielson
G. W. Day
R. L. Barger

Required many labs filled with 
lasers, microwave synthesizers, 
and electronics.

Cs FREQ
STANDARD

COUNTERν0 = 0.010 600 363 69
KLYSTRON

ν1 = 0.074 232 545 83
KLYSTRON

ν2 = 0.890 760 550
HCN (337 µm)

ν3 = 10.718 068 6
H2O (28 µm)

ν4 = 32.134 266 891

ν R(10) (9.3 µm)

ν5 = 29.442 483 315

CO2 ν R(30) (10.2 µm)

ν6 = 88.376 181 627
He-Ne CH4P(7) (3.39 µm)

ν7 = 147.915 857
Xe (2.03 µm)

ν8 = 196.780 372
He-Ne (1.52 µm)

ν9 = 260.103 264
Ne (20Ne)

He-Ne 
ν10
2 1.15 µm

X2
XTAL

ν10
(127I2)

ν10 = 520.206 837

13C16O2  9 µm  R(20)

C16O2  9 µm  R(22)
XTALXTAL

CO (6.1 µm)
ν = 48.862 075

CO2  9 µm  P(36)

CO2  10 µm  P(8)

SA

SA

SA

SA K

K
SA

KSA

SA K

SA

SA

SA

K KLYSTRON

SPECTRUM ANALYZER

DIODE

CHARTREUSE

ν1 =7 ν0 + ν1Β

ν2 =12 ν1 + ν2Β

ν3 =12 ν2 + 0.029 + ν3Β

ν3 =3 ν3 − 0.020 + ν4Β

ν5 = ν4 − 3 ν2 − 0.020 + ν5Β

ν6 = 3 ν5 − 0.049 + ν6Β

ν7 = ν6 + ν’CO + ν’’CO + ν7Β2 2

ν9 = ν8 + ν’CO + ν’’CO + ν9Β2 2

ν8 = ν7 + νCO + ν8Β

ν10 = 2ν9 + ν10Β

all frequencies in THz

Femtosecond-Laser-Based Frequency Combs
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Strategic Planning Example: Optical Frequency Standards
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Strategic Planning Example: Optical Frequency Standards

Jan Hall, 2005 Nobel Prize in Physics

Lab Tour on Optical Clocks
and Frequency Combs

This Afternoon
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Strategic Planning Example: Quantum Control

• World-class trapped ion quantum 
computing project as part of NIST-wide 
Quantum Information Program coordinated 
by PL’s Carl Williams.

• Strong collaboration with Information 
Technology Laboratory (theory) and 
Electronics and Electrical Engineering 
Laboratory (microtrap fabrication).

• Only demonstration of all the components of a 
scalable quantum computer (DiVincenzo criteria).

• Multiple world’s firsts and world’s bests in 
quantum computing.

Manny Knill (ITL), Didi Leibfried,
Dave Wineland



36

Strategic Planning Example: Quantum Control

Principles of quantum computing 
applied to frequency standards.

“Logic Clock”

Entangled State Measurements
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Strategic Planning Challenges

Facilities

Budget

People
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NIST-Boulder Laboratories Facilities

• Facilities built in 1952 inadequate for 21st century 
metrology and research.

• Lost productivity for existing measurements and 
research.

• Lost opportunities for more demanding measurements 
and research.

• Long-delayed renovations urgently needed.



39

NIST Time and Frequency Division – Budget Trends
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NIST Time and Frequency Division – Budget Trends
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Scientists & Engineers
Technicians

NRC PostDocs

Guest Researchers & 
Research Associates

PREP and other 
students

Contractors

Administrative
Support

27.5
33%

5
6%

6
6%

4; 5%

21
25%

10
12%

12
14%

Permanent
NIST Staff
37.5 (45%)

Associates*
45 (55%)

*Numbers vary throughout the year

NIST Time and Frequency Division Staff
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Training in Time and Frequency Research & Metrology

Formal training provided by Division experts:
• Annual Time and Frequency Metrology Seminar (30th annual seminar in 

2005). 
• ~60 participants from industry, academia, federal labs.

• New NCSLI Time and Frequency Measurements and Applications Seminar.
• ATIS-T1X1 Synchronization Workshop.

• ~200 participants from telecomm industry and related organizations.
• Tutorials and Short Courses at several conferences.

27

2
8
4
7

2004

2825Guest Researchers and Research 
Associates

3N/ASummer Undergraduate Research 
Fellows

63Undergraduate students
85Graduate students
87Postdoctoral fellows

20052003NIST Associates working in Time 
and Frequency Division

“On-the-job” training provided by Division:



43

Training in Time and Frequency Research & Metrology

NIST-Boulder SURF Program
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Key Features of Division Mission and Strategy

• Tightly focused on a single SI unit (second) and its immediately
related quantities.

• Broad range of customers.
• Highest level industry customers.
• Highest level Federal agency customers.
• International time and frequency coordination.
• Moderate/lower-end customers in industry and government.
• General public

• Unique Division research and measurement infrastructure.
• SI unit and UTC realization, measurement services, research all directly 

linked and inter-dependent.

• Highly specialized knowledge.
• Long period of on-the-job training.
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$14.0M total program budget (FY2005)
56% appropriation, 38% other agency, 6% reimbursable services

NIST Time and Frequency Division Budget – FY2005

*Include reimbursable measurement services.

Measurement
Services

35%

New Clock
Research

33%

Quantum
Computing

15%

Primary Standard and
Time Scale

17%

$2.4M
14% External

$4.9M
43% External*

$4.6
54% External

$2.1M
52% External
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NIST/USNO Cooperation and Assignment of Responsibilities
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NIST-F1 International Comparisons
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Time and Frequency Division Publications
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Time and Frequency Division – Examples of Collaborations 
with Other NIST Programs

• Quantum Information.
• Extensive program involving Information Technology Lab, Electronics & Electrical 

Engineering Lab, and several Physics Lab Divisions.

• Chip-Scale Atomic Devices.
• Chip-scale atomic clocks, magnetometers, gyros, etc.
• Possibility of low-cost mass production using standard MEMS techniques.
• Electronics & Electrical Engineering Lab.

• Optical Frequency Standards and Dissemination.
• FY2005 Competence project led by Time & Frequency Division.
• Time & Frequency Division (PL), Quantum Physics Division (PL), Atomic Physics 

Division (PL), Optoelectronics Division (Electronics & Electrical Engineering Lab), 
Precision Engineering Division (Manufacturing Engineering Lab).

• Wavelength metrology for fiber optic telecommunications.
• Electronics & Electrical Engineering Lab’s Optoelectronics Division and Time and 

Frequency Division.
• Precise frequency/wavelength metrology for 1300 to 1600 nm range using optical 

frequency comb.
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Time and Frequency Division – Examples of Collaborations 
with Other NIST Programs

• Research on length metrology.
• Manufacturing Engineering Lab’s Precision Engineering Division and Time and 

Frequency Division.
• Explore use of “factory floor” optical frequency comb calibrated against GPS 

frequency standards.

• Statistics of clocks and oscillators.
• Information Technology Lab’s Statistical Engineering Division and Time & 

Frequency.
• Develop formalism for commonly-used time and frequency statistics.
• Statistics of “dead-time” in measurement and dissemination.

• Broad areas of frequency metrology and research.
• JILA’s Quantum Physics Division and Time and Frequency Division.
• Optical frequency standards, precision frequency metrology, optical frequency 

synthesis (frequency combs), other areas.
• Highly productive exchange of students, postdocs, staff, ideas.
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aPROPOS Performance Goal at 10 GHz vs. NIST 
Femto Divider (for near-carrier low noise) + Power 
CSO (for far-from-carrier low noise).  Projected Ca 

also shown.
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Optical oscillator metrology:
• Extremely low noise.
• Vibration/acceleration testing.

Applications in:
• Surveillance.
• Threat detection.
• Communications.

• DARPA program with close connections to industry and research 
organizations.

• NIST providing core metrology support.

NIST 2010 SFA: Public Safety & Security – Phase Noise
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Time and Frequency Division – Examples of Collaborations 
with Other NIST Programs

• Quantum Information.
• Extensive program involving Information Technology Lab, Electronics & Electrical 

Engineering Lab, and several Physics Lab Divisions.

• Chip-Scale Atomic Devices.
• Chip-scale atomic clocks, magnetometers, gyros, etc.
• Possibility of low-cost mass production using standard MEMS techniques.
• Electronics & Electrical Engineering Lab.

• Optical Frequency Standards and Dissemination.
• FY2005 Competence project led by Time & Frequency Division.
• $800k/year.
• Time & Frequency Division (PL), Quantum Physics Division (PL), Atomic Physics 

Division (PL), Optoelectronics Division (Electronics & Electrical Engineering Lab), 
Precision Engineering Division (Manufacturing Engineering Lab).

• Wavelength metrology for fiber optic telecommunications.
• Electronics & Electrical Engineering Lab’s Optoelectronics Division and Time and 

Frequency Division.
• Precise frequency/wavelength metrology for 1300 to 1600 nm range using optical 

frequency comb.
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Time and Frequency Division – Examples of Collaborations 
with Other NIST Programs

• Research on length metrology.
• Manufacturing Engineering Lab’s Precision Engineering Division and Time and 

Frequency Division.
• Explore use of “factory floor” optical frequency comb calibrated against GPS 

frequency standards.

• Statistics of clocks and oscillators.
• Information Technology Lab’s Statistical Engineering Division and Time & 

Frequency.
• Develop formalism for commonly-used time and frequency statistics.
• Statistics of “dead-time” in measurement and dissemination.

• Broad areas of frequency metrology and research.
• JILA’s Quantum Physics Division and Time and Frequency Division.
• Optical frequency standards, precision frequency metrology, optical frequency 

synthesis (frequency combs), other areas.
• Highly productive exchange of students, postdocs, staff, ideas.
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Recognition of Physics Laboratory Accomplishments

“Top Stories of 2004”

• Fermi condensate (Quantum Physics)

• Chip-scale atomic clock (Time & Frequency & EEEL)

• Quantum teleportation (Time & Frequency & ITL)

• Discover Magazine “100 Top Science 
Stories of 2004”

• Science News "News of the Year 2004"

• American Institute of Physics "Physics 
News Update top stories of 2004"

• Popular Science "Year in Science 2004"

• PhysicsWeb (Institute of Physics, Great 
Britain) "Highlights of the Year“

• Others…
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Nov. 19, 2004

Recognition of Physics Laboratory Programs
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Time and Frequency Division Publications

http://tf.nist.gov
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Time and Frequency Division Publications
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Time and Frequency Division Publications

>2,000 publications
(pdf format)
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NIST Time and Frequency Division – Technical Challenges

• Continued improvement of primary standards.
• NIST-F2 expected to reach ~10-16 uncertainty.
• Optical clocks expected to eventually reach 10-17 to 10-18 uncertainty.
• FY2005 Competence funding.

• Dissemination of future highly accurate standards.
• Current 10-15 uncertainty at limit of existing satellite time transfer technology.
• Research to improve systems planned. Finalist FY2004 Competence proposal to 

improve satellite time and frequency transfer – not funded.
• Explore optical fiber transmission using frequency combs.

• Responsiveness to new applications of time and frequency standards.
• Chip-scale atomic devices for portable electronic applications (defense, research, 

consumer…) 
• Certification/authentication challenges in time distribution.
• Flexibility to respond to unforeseen applications.
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NIST Time and Frequency Division – Program Challenges

• People.
• Increasing reliance on Associates rather than permanent staff is a challenge and an 

opportunity.
• Retention of top early career scientists and engineers.

• Resources.
• ~5% unfunded/under-funded mandatory increases in labor expenses annually.
• Increasing reliance on other agency funding vs. NIST internal funds (appropriations).

• Facilities.
• 50-year-old Boulder facilities inadequate to support cutting edge Division research.
• Module-by-module renovations too costly, too time-consuming, too ineffective.

• Customer focus.
• Developing productive relationships with new potential customers to better understand 

and respond to their technical needs.
• Capitalizing on the NIST “brand” for accurate time.

• Planning.
• Continue and strengthen successful short-term and long-term planning to meet 

technical goals and customer needs.
• New financial system, CAMS, severely impairs short and long-term budget planning.
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For More Information…

http://tf.nist.gov
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NIST Time Scale Backup

• Remote ensemble of atomic clocks and redundant 
measurement system.

• Synchronized to UTC(NIST) by GPS common-view.

• Work remaining:

• Backup for Automated Computer Time Service (ACTS).

• Backup for Internet Time Service (ITS).

• Additional redundancies and infrastructure.
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NIST Time Scale Backup

Establish precise GPS 
receiver coordinates

Steer to UTC(NIST)

Synched to UTC(NIST)
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2004 NIST Survey

• Surveys collected November 15 – December 22, 2004.

• NIST employees only. (NIST Associates such as guest researchers 
and contractors were not surveyed in 2004.)

• 59% participation for NIST overall (66% overall in 2002.)

• 58% participation for Physics Lab (70% in 2002).

• 69% of Time and Frequency Division employees participated 
(74% in 2002).

• Approximately 54% of Gaithersburg employees (63% in 2002) and 62% 
of Boulder employees (72% in 2002) participated.

• 58 questions, plus demographic information, plus two open-ended 
questions. 

• (2002 survey: 146 questions, plus demographic information, plus three 
open-ended questions.)
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2004 NIST Survey
2004: 58 survey questions grouped by contractor into 15 categories:

1. Commitment
2. Satisfaction
3. Confidence in Senior Management
4. Senior Management Valuing Employees
5. Planning (NIST 2010)
6. Management Openness about NIST
7. Relationship with Direct Supervisor
8. Job Engagement
9. Work Relationships
10. Fairness
11. Diversity
12. Safety
13. Congruence - Senior Leadership demonstrates NIST values
14. Congruence - OU Leadership demonstrates NIST values
15. Congruence - Division and Group Leadership demonstrates NIST values

See detailed survey results for the list of questions in each category.
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2004 NIST Survey
2004 Survey: NIST & Time & Frequency Division

55 60 65 70 75 80 85 90 95

Commitment

Satisfaction

Confidence in Senior Management

Sen. Mgmt. Valuing Employees

Planning (NIST 2010)

Mgt. Openness about NIST

Relationship with Direct Supervisor

Job Engagement

Work Relationships

Fairness

Diversity

Safety

Congruence - Senior Leadership

Congruence - OU Leadership

Congruence - Division/WG Leadership

NIST (All Sites)

Time & Frequency Div.

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor
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2004 NIST Survey – Trends

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor

2002 & 2004 Surveys: Average for All Fifteen Indices
65 70 75 80 85

NIST

EEEL

MEL

CSTL

PL

MSEL

BFRL

ITL

Boulder

Div847

2002 Survey

2004 Survey

NIST-Wide

Physics Lab

T &F Division
Boulder (All Divisions)



69

2004 NIST Survey

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor

2004 Survey: Average Score for All Fifteen Indices

75.2

73.5

75.9

73.0

81.2

71.8

77.7

80.3

70.9

83.1

65 70 75 80 85

NIST

EEEL

MEL

CSTL

PL

MSEL

BFRL

ITL

Boulder (All Divisions)

Boulder (All Divisions)

NIST-Wide

Physics Lab

Boulder Physics Lab
Boulder (All Divisions)
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Trends on 2002 and 2004 NIST Surveys
2002: 146 survey questions grouped by contractor into 15 categories:

1.    Morale and Commitment
2.    Overall Satisfaction
3.    Confidence in the Future of NIST
4.    Attitudes toward Senior Leadership
5.    Attitudes toward Division Leadership
6.    Effectiveness of Division Leadership
7.    Effectiveness of Immediate Supervisor
8.    Attitudes toward Job 
9.    Performance Providing Resources
10.  Fairness and Equity
11.  Consequences and Benefits
12.  Career Growth and Advancement and 
13.  Attitudes toward Work Group
14.  Operating Unit - Aligning Values and Behaviors
15. Division - Aligning Values and Behaviors

See detailed 2002 survey results for list of questions in each category.
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2004 NIST Survey
2002 & 2004 Surveys: Average for All Fifteen Indices

65 70 75 80 85

NIST

OD

BNQP

DA/CFO

CFO

HCO

CIO

CFMO

TS

ATP

MEPP

EEEL

MEL

CSTL

PL

MSEL

BFRL

ITL

Div847

2002 Survey

2004 Survey

NIST-Wide

Physics Lab

T &F Division

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor
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2004 NIST / Time and Frequency Division Survey

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor

2004 Survey: All Boulder Divisions and Time & Frequency Division
55 60 65 70 75 80 85 90 95

Commitment

Satisfaction

Confidence in Senior Management

Sen. Mgmt. Valuing Employees

Planning (NIST 2010)

Mgt. Openness about NIST

Relationship with Direct Supervisor

Job Engagement

Work Relationships

Fairness

Diversity

Safety

Congruence - Senior Leadership

Congruence - OU Leadership

Congruence - Division/WG Leadership

Boulder (All Divisions)

Time & Frequency Div.
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2004 NIST / Time and Frequency Division Survey
2004 Survey: Average Score for All Fifteen Indices

75.2

73.6

78.5

73.9

72.9

71.3

70.5

77.2

76.9

74.5

73.5

75.9

73.0

81.2

71.8

77.7

80.3

70.9

81.8

65 70 75 80 85

NIST

OD

BNQP

CFO

HCO

CIO

CFMO

TS

ATP

MEPP

EEEL

MEL

CSTL

PL

MSEL

BFRL

ITL

Boulder

Div847

NIST-Wide

Physics Lab

T &F DivisionBoulder (All Divisions)

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor
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2004 NIST / Time and Frequency Division Survey

Survey contractor characterizes >80 as excellent, 70 as average, <65 as poor

2002 & 2004 Surveys: Average for All Fifteen Indices
65 70 75 80 85

NIST

EEEL

MEL

CSTL

PL

MSEL

BFRL

ITL

Div847

2002 Survey

2004 Survey

NIST-Wide

Physics Lab

T &F Division
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2004 NIST / Time and Frequency Division Survey
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NIST Time and Frequency Standards
Unique aspects of NIST time and frequency:
• Time is one of the seven fundamental SI units.

• Basis for other units and measurements, including length, electrical properties, power, 
etc.

• Division’s program is fully integrated and focused.
• From delivery of services to general public to operation of world’s best primary 

standards to world-leading research on future standards.

• Time is by far the most accurately known fundamental SI unit.
• Better than10-15 accuracy with continuing improvements of a factor of ten per decade 

expected.

• Time is by far the most heavily used NIST measurement service.
• 1.5 billion requests per day for NIST Internet Time Service to automatically set 

computer clocks.
• Projected annual sales of 2 million commercial timekeeping devices automatically 

synchronized to NIST radio broadcasts.
• About 3 million users per month for NIST/USNO web clock (www.time.gov).

• Time is arguably the NIST function best understood and most widely 
recognized by the general public.

• Many members of the public equate NIST/NBS with the “atomic clock.”
• Everyone intuitively understands time and the importance of accurately measuring 

time.
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NIST Time and Frequency Division – Customer Focus

• Broad base of customers.
• Daily, extensive use of Division services by general public. Highest volume, lower 

accuracy.
• Broad use for industry and military applications. High volume, moderate to high 

accuracy.
• Crucial use in scientific applications. Lower volume, highest accuracy.

• Customer surveys.
• Response data posted on Division website:  tf.nist.gov

• Seminars, short courses, tutorials.
• Industry, military, national labs, researchers.
• Feedback on surveys and direct interactions.

• National and international standards-developing organizations.
• Time and frequency.
• Telecommunications.
• GPS.
• IT.
• Potential opportunities for broader productive participation.

• Vigorous scientific publication, conference, and seminar programs.
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NIST Time and Frequency Measurement Services
Oct. 1, 2003 - May 25, 2004 

Calibrations Report
All Divisions

 Average Grades
 (1=Excellent, 2=Very Good, 3=Good, 4=Fair, 5=Poor)

n=140 (13.5 %)
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20 responses from NIST remote calibration service customers, 
representing about 1/3 of those total customers.
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Nearly 15,000 responses.
About 2/3 “consumer” applications, about 1/3 “technical” applications. 

• “You're doing a great job.  Wish my income taxes were spent as wisely 
elsewhere in the government!” 

• “Wonderful service.  Have used it for years.  One of the best functions 
the US Gov't furnishes.” 

• “Great service - if more people knew about it, it would be used more.”

Time and Frequency Division Customer Survey
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WWV and WWVH Shortwave Broadcast Use

Large number of respondents indicate all 
WWV/WWVH broadcast services are “very 
important.”
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WWV and WWVH Shortwave Broadcast Use

Challenge:
Maintain WWV/WWVH services with limited resources.

Responses:
• Replace steel WWVH towers 

with fiberglass towers.
• Reduces need for continual, expensive 

maintenance due to sea air corrosion.
• Fiberglass towers hinged for lowering 

to ground, eliminating need to climb 
towers for maintenance.

• Obtain surplus Navy transmitters 
at almost no cost.

• Substantial savings over purchase of 
new transmitters.

• Improved efficiency of coupling 
transmitters to antennas.

• Reduced electric power usage.
• Reduced wear on transmitters.

Old WWVH steel tower, 
with climber conducting 
maintenance.

New WWVH fiberglass 
tower – dramatically 
reduced and simpler 
maintenance.


