Infrared Radiatio

Seeing an invisible world

In 1800, Sir Frederick William Herschel, a German-horn astronomer, passed sunlight through a prism and held a thermometer just =,
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beyond the red end of the spectrum, He found the temperature reading to be higher than when the thermometer was placed in the

visible spectrum, concluding there must be an invisible form of light.

Infrared radiation (IR) has a wavelength that lies between 0.7 and 1000 micrometers, which equates to a frequency range between
approximately 0.3 and 430 THz. These wavelengths are longer (and lower frequency) than that of visible light, but shorter (and higher
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frequency) ihan\ih at of microwaves. Infrared waves are given off by all objects at a temperature above absolute zero, they produce heat in N R e Very Long IR {Thermal IF
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all objects they strike. The Sun emits radiation in the infrared as well as the gamma ray, x-ray, ultraviolet, visible, microwave, and radio wave a
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agions of the spectrum.
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parameters when devedoping infrared systems. A blackbody is a theoretical
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I s object that absorbs all radiant energy that strikes it. Blackbodies have maximum
i == spectral emittance possible for a body at a specified temperature, either over
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INFRARED DETECTOR MATERIALS are transoucers that santbie the incident N, "t 02
radiation and produce an electrical signal, Two main types are thermal and quantum (oF photonic). N

Thermal detectors do not require cooling, but have slower response time and lower natacllm.
4 capability. Quantum detectors asa faster and mr better detection, but need to be nmlau for accurate
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APPLICATIONS e d '

e 11 Ared Jmaglng is'used extensivély for mil.i’[.']n' and civilian
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Uncooled infrared detectors are small, ight and of low cost. Like the :
cooled detector, they have up to one million elements, . N\ : \_\\

The most advanced cooled infrared detector operates simultaneousty
in middle- and long-wave IR bands, and has an active range-measuring
made i the short-wave band. Made from HgCdTe material, it is cooled

' f ’:4-3 4 particular speciral region or integrated over all wavelengths. Theyare a =
?;-‘,_-._," convenient baseling for radiometric calculations, since any thermal source at E
a specified temperature is constrained to emit less radiation than a blackbody .!.-
=L source at the same temperature. . z
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The bands of IR wavelengths that the atmosphere transmits are called the atmospheric *
\ . . windpws: These windows vary greatly with local conditions such as water content and land
: ; - . tamperatura. A large 8ap in the absorptien spectrum of water vapor, the main greenhouse gas,
. : is most impartant in the dynamics of the windows. System technologigs optimize uplaratll:lns in
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Fighting a fire using aninfrared camera makes®
the job more efficient and effective. This enables
. ok 1 4 = * 500 SO0 1 = B = 10 - R . firefighters to concenirate water use in hottest areas,
Extrnsic typa : S e . ponecay—-ox1d - o e " locate people, and fipd remaining hot spots after the
' : WO, T = 5 w0 100 ' = ; F [ e fire is knocked down.

to —196°Caby a Stirling type cryocooler. This technology allows et
. imaging at very long ranges, particularly useful in militiry
applications such as night vision,
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