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On-Orbit Blackbody:

•Finite Aperture

•Temperature Gradient

Dykema and Anderson, 
Metrologia 43 287 (2006)



The property of the result of a 
measurement or the value of a standard 
whereby it can be related to stated 
references, usually national or international 
standards, through an unbroken chain of 
comparisons all having stated 
uncertainties.

What is “traceability”?
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Figure courtesy Eric Shirley
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SI traceable 
emissivity?
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The GUM: evaluating uncertainty for SI-traceable measurements
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Radiance from temperature

Power from electrical standards

Improved value of the Stefan-Boltzmann 
constant through infrared radiometry: 
Quinn and Martin 1986



Comparison of different detailed implementations
of same measuremet principle

Well-founded 
measurement  
technique, 
adherence to 
GUM
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• What disciplines of natural sciences will be 
represented?

• What methods for assessing instrument 
accuracy will be most credible?

External review of CLARREO 
uncertainty
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A healthy, secure, prosperous
and sustainable society for
all people on Earth

VISION

“The United States does not have, nor 
are there clear plans to develop, a 
long-term global benchmark record of 
critical climate variables that are 
accurate over very long time periods, 
can be tested for systematic errors by 
future generations, are unaffected by 
interruption, and are pinned to 
international standards.“

NRC
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Sensor

OCEM-Halo: 
Measures 
hemispheric 
normal emissivity

Collimated QCL

Scene selection 
mirror

Blackbody under 
test

OCEM-QCL: Direct 
measurement of 
directional-normal 
reflectivity
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As introduced by Jerry Fraser et al.
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