


NIST Boulder Laboratories

NI STOs netespsomaenU.S. innovationé

Key roles enabling innovation, education, and mfrastructure for
l nvest ments I n the futur

NIST Boulder assets include (approximate values):

A 375 employees.
A 350 associates.
A Postdocs, grad & undergrad students,
contractors, guest researchers, etc.

A $100 million annual operating budget.
A Appropriations, other agency reimbursements. [

A About 20% of NIST Laboratory programs overall.

A Plus JILA.



Department of Commerce Boulder Laboratories

National Oceanic and Atmospheric Administration (NOAA)
1,100 employees and affiliates . -

A Atmospheric and climate research.
ASpace fiweather. o
A Satellite data processing.

A National Weather Service.

Institute for Telecommunications Sciences
National Telecommunications and Information Administration

90 employees and affiliates

A Promote and manage use of radio spectrum.
Almprove emergency responder communications.




NIST Boulder: Microfabrication and Characterization

Boulder MicroFabrication Facility

Photon detectors:
Microwave to
gamma ray

Technical strengths include:

ASuperconducting electronics
AMEMS

AFabrication of unique devices.
ANanoscale measurements.
AApplications.

Ultraminiature atomic clock



NIST Boulder: Microfabrication and Characterization

/ Advanced Fabrication \
Dedicated to the Needs Ability to Shape
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Structures on the
Nanometer Scale

Materials Analysis Atomlc Imaging

Ability to Identify Atom

K by Atom

Ability to Image Objects

Less Than 1A/

«E-k Aberration corrected TEM Focused ion beam / SEM

Local electrode atom probe Helium ion microscope

Sample prep / inspection



NIST Boulder: Lasers and Optoelectronics

NIST Boulder technical strengths include:
Laser power

ATraceable laser power: ~calibration
AFrom 1,000s of watts to ' T —
0.000 000 OO0 000 001 wattt. ", |
AUItraviolet to infrared. ‘
Alndustrial, medical, defense, etc.

ANew laser technologies for precision measurements.
ATelecommunications
AReal-time video/Telepresence
AUDbiquitous data access
ABreat halyzero d
AGreenhouse gas monitoring.
AExplosives detection.
AManyot her s é
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NIST Boulder: Time & Frequency Metrology

NIST Boulder technical strengths include:

1. ANIST-F1 laser-cooled atomic clock:
Ll . ACurrent accuracy 3 3 1016 second
@ Aoms
ANIST research on future atomic clocks
AAccuracy 8 3 1018 second and improving
Probe g:‘:lri?ywave . .
Laser . ANIST Internet Time Service
. > % apye . .
- O: A> 12 billion synchronizations each day
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NIST Boulder: Quantum Information and Communications

NIST Boulder technical strengths include:

AQuantum information.
A Vastly more powerful computers.
A Completely secure communications.
A New quantum-based ultra-precision
measurements.

, Trapped ion quantum
@ computing

Superconducting Josephson junction 1
guantum computing 2012

Nobel Prize



