






Mission

TPO serves our NIST customers by 
leading technology transfer processes 
that NIST researchers use to develop 
innovations from concept to practical 

application.

Vision

TPO facilitates the best possible 
outcome for each NIST research 

innovation and provides dynamic 
interagency leadership for technology 

transfer policy and analysis.







But if you zoom in things look a lot different

How we think of Radia�on beams



Focused x-ray 
beam

h�ps://en.wikipedia.org/wiki/USB_flash_drive#/media/File:USB_3.0_Flash_Drive_PCB.jpg

Image quality and magnifica�on

Increased risk of radia�on damage

Ioniza�on chamber

Alanine-EPR dosimeters



Monte Carlo simulations of 
electron beams on 2 mm graphite 

wafer, NIST internal, Fred 
Bateman

Dose = Energy absorbed per unit mass

Ionizing radiation consists of highly energetic 
photons, electrons or heavier particles from a radioactive 

source or produced by an accelerator



No systematic impact of radiation (up to 1 MGy dose) 
were found on passivated silicon chip devices, indicating 

the extreme durability under harsh conditions









Thermal Power Meter

Semiconductor
(Photodiode)

Radiation Pressure
Power Meter

Temperature

Current /
voltage

Force

Technique Sensor Quantity

Absorber
Laser

Laser
Photodiode

Mirror
Laser







Mechanisms:
Si-wafer mirror / spring suspension

Interferometric (or capacitive) sensing

Current Specifications:
Power range: 25-500 W

Uncertainty: 3.2 % (k=2)

Noise equivalent power: 260 mW/√Hz

Vibration isolation: 15 dB

Technology readiness level: 4

Reference:
A.B. Artusio-Glimpse, et al., Optics Express, 28, 13310 
(2020).

The “Smart Mirror”: Non-
invasively measuring laser power





Meet Greg Cooksey, 
Ph.D.,

Biomedical Engineer , National 
Institute of Standards and 

Technology

Meet Paul 
Patrone Ph.D.,

Staff Scientist , National 
Institute of Standards and 

Technology





Mass flow – Gravimetric standard (Traceable)
Heat Transfer Method (e.g. Sensirion, Bronkhorst)
Front Tracking (Traceable)
Particle Velocimetry (Traceable-Lite)

Considerations

Accuracy

Dynamic Range

Response Time

Deployability

Commercial products and photos are for demonstration only - not endorsement by NIST















Regenerative Medicine Cancer Screening

Drug Discovery Drug Screening

Yoon Lab, University of Michigan





How can we compare one measurement to another?
How do instrument control choices affect outcomes?

flow rate & focusing, optics, amplifier gains
What do the measurements tell us about a population?


















