INFRARED DETECTOR CALIBRATION

Blackbody calibration sources
function as standards

When building and testing modern infrared-sensing
electro-optic equipment, quality assurance dictates

using essential blackbody calibration standards for

best performance.
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A recently as the labe 1970s, virtually no one outside orga-
nizations such as national standards laboratories, some large
industrial corporations, and manufacturers of infrared temper-
ature sensors knew what a blackbody calibration source was.
Most of the users, and even some of the manufacturers of the
device, had only a rudimentary understanding of this impor-
tant calibration standard. This lack of knowledge quite often
led to the purchase or construction of unsatisfactory
sources, This, in tum, contributed significantly to a mistrust of
infrared temperature-sensing accuracy and limited use of
related techniques.

With the increasing use of more-sophisticated infrared-
sensing techniques such as thermography and the prolifera-
tion of infrared-sensing applications in meteorology, earth
monitoring by satellite, spectrographic analysis, weaponry,
and security surveillance, the blackbody calibration source,
while not quite commuonplace, 13 now better understood. It
can be found as frequently on the factory floor and the mis-
sile-testing range as in the laboratory.

For those who are unfamiliar with the blackbody calibra-
Hon source—once referred to as a blackbody furnace because
early infrared temperature sensors could only measure elevat-
ed temperatures—this device is the best real-life approxima-
tion of a target surface that is a theoretically perfect emitter of
infrared energy. In other words, it is a surface that reradiates
100% of the infrared energy it receives and does not reflect or
transmit any of the received energy.

In the real world, however, only the interior surface of a
totally enclosed cavity that is opaque to infrared energy will
exhibit perfect emission. Because the blackbody calibration
source is mainly used for the calibration of electro-optic mea-
suring devices, it is implicit that the measuring device must be
able to “see” into the sphere, and this factor rules out a totally
enclosed cavity (see photo).

The objective of a blackbody calibration source design,
therefore, is to provide an accessible target surface of known
emissivity, known temperature, and prescribed spectral-radi-
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Operator calibrates a tra nsfemadard {lower fereground)—an infrared
thermometer with 0.1°C resolution—with a blackbody calibration source
that provides temperaturas from 600°C 1o 3000°C.

ation characteristics. The best design compromise is a sphere
with the smallest practical aperture, preferably with a tube
extension from the aperture (see Fig. 1). A carefully construct-
ed source of this type will produce a uniform surface with an
emissivity of 0999, or, in other words, it is a 99.9% efficient
emitter. The 0.001 deficiency is attributable to the aperture,
because this degrades the total internal reflection required for
a theoretically perfect blackbody emitter.

Practical day-to-day applications of blackbody calibration
sources impose severe demands on the spherical design. In
medium- to high-temperature sources, the sphere is generally
molded from refractory material with resistance-heating ele-
ments bonded to the outer surface, This form of construction

© 1995 Mikron Instrument Company, Inc.

FKROMN INSTRUMERT COu






