
CORM-May 10, 2007  #1

Preliminary Measurement of the Temperature 

of a Blackbody using Filter Radiometers

Charles Bamber, L.P. Boivin, A. Gaertner, F. Gauthier, R. Gerson, 

D.Woods

Institute for National Measurement Standards 

National Research Council Canada

CORM 2007 Annual Conference and Business Meeting

Optical Radiation Standards Development for Industry

May 8-11, 2007 Gaithersburg MD



CORM-May 10, 2007  #2

Lecture Topics

ÅBlackbodies as sources

ÅFilter radiometer design

ÅAperture fabrication

ÅFilter radiometer performance

ÅTemperature measurements using filter radiometers

ÅExperimental setup

ÅResults

ÅUncertainty budget

ÅConclusion/ Future Work
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The spectral radiance from a black body is 

given by Planckôs radiation equation

The spectral radiance is in units of W/cm2/sr/ m

Radiance is a function of temperature T only.
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NRC has acquired a high-temperature blackbody and 

intends to use it to realize a new spectral irradiance scale
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The temperature of the blackbody can be determined by measuring 

the response of a filter radiometer to the blackbody radiation

where Stotal and S( ) are the total response and 

spectral responsivity of the filter radiometer
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Design of the NRC filter radiometers : mechanical

internal components temperature controlled to 0.1C
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Åthe filter radiometers are calibrated using working standards & 

monochromator-based apparatus.

Åthe working standards are traceable to the cryogenic radiometer.

Design of the NRC filter radiometers : optical

responsivities of filter radiometers
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The filter radiometers are traceable to NRCôs 

Cryogenic Radiometer Facility
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The apertures were fabricated by cold forming
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Experimental Setup: radiometers and 

pyrometer were pre-aligned on a rail 


