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NIST's Radiometric Measurements are Traceable to the Cryogenic 

National Institute of - 
Standards and Technology 



... and to Aperture Area Measurements Performed by the Absollute Aperture 
Area Measurement Facility. 

CCD camera 
I 

Highnoiution 1 1 1 
microscope Differential 

\ / ,plane interferometer 

. . 
Granite - 
table 

Koehler 

Fiber q t l c  light 80urce 
illuminator 

4 

,-. p.. -.. 
Optics table 

mational Institute of 
Standards and Technorc 



With the aid of SIRCUS 
Spectral Irradiance and Radiance Responsivity Calibrations - - - - - 

using Uniform - - Sources (SIRCUS) 

Tunable Laser b A Intensity 

Reference 
Detector 

Detector 
Under Test 

Iategratinyl 
Sphere 

Camputer 
Speckle- 

Lens removal 
Svstem 

Monitor Detector 
(output to stabilizer) 

A=UV to LWIR 

National institute of 
Standards and Technology 
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Dissemination of Radiometric Scales 

Calibration Services and Standard 
Reference Materials Include-- 

@ Reflectance Standards (PTFE Plaques) 

Spectral lrradiance Source Standards 
(FEL and Deuterium Lamps) 

Spectral Radiance Source Standards 
(Integrating Spheres, Blackbodies, 
PlaqueIFEL Combination) 

Spectral Responsivity Standards (Si ! 
Photodiodes) 

National Institute of 
Standards and Techno 
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Intercomparisons: Aperture Measurements for Solar lrradiance 

Totol Solar lrrodionce Dotobose 

I 1000 ppm 

Monthly Sunspot Number 

Natia.~aI ln,titute of 
Standards and Techn 

1975 1980 1985 1990 1995 2000 
Year 



Intercomparisons: Spectral Radiance-Visible and Near Infrared 

Spectral range: 250 nm to 2500 
nm 
Protocol: Assess accuracy of 
user calibration of working 
standard radiance sources using 
calibrated transfer radiometers 
Key Participants: NIST, UA. 
NASAIGSFC 
Comparisons held: Multiple, 
since 1993 
Characterizations: spatial and 
angular uniformity, temporal 
stability, repeatability 
Typical agreement: -3% 
(visible), 4% to 10% (near 
infrared) 

National Institute of 
Standards and Techno 
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Characterization: Assigning an Uncertainty Requires an 
Understanding of the Instrument Performance 

_tPC Source Distance Dependence 
Example-Stray Light 4000 - I a ' ~ e d  5,'20100 'burel ' I 3 I (  ' I 

1 "J! 
# 

. - - 
FOV of Radiometer 07 

- 
0 
0 .- 
+. 

$@ 3000 
> 
V 

Z 3 is.1. ' !-'. ., ,;. -. +L 8 a z 2500 

Radiometer 
Radiance Standard 

(Integrating Sphere, 
FEL-Illuminated Plaque, 

or Blackbody) 

Scripps Earth Polychromatic Imaging Camera 

National InAitute of 
Stunduds and Techno 

1000 
Pixel # 
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