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Infrared Chemical Imaging is a fairly young technique, with the first commercial system
available less than years ago. In that time period, tremendous interest has been shown for
the applications of this technology, from its start with applications in the biological field
to material and pharmaceutical analysis. Samples in general are not homogeneous with
tissue and cellular samples especially good examples of non-uniformity with spatially
separated areas of chemical difference. The great utility of infrared imaging is the ability
to collect simultaneously both spatial and spectral information that results in both high
fidelity images and high signal-to-noise spectra.

The use of focal plane array detectors to sense infrared radiation and generate thermal
images is a technology that has developed over the past 15 years. Focal plane arrays
detectors are basically of two types, uncooled and cooled. The uncooled technologies
are currently receiving the bulk of the development funding and these materials have the
potential to be inexpensive to manufacture and very rugged. Unfortunately, either the
wavelength response is inadequate to determine chemical spectral signatures or the
sensitivity is too low currently for a spectrochemical application. In addition they are
inherently slow devices based on thermal response with the readout is limited to video
rates. The only array detector currently manufactured that will meet the performance
requirements of a spectroscopic measurement system, from both response and sensitivity
criteria, is made from HgCdTe (MCT).

The essential technology, the infrared focal plane array, has not changed during the last
15 years because of the limited commercial demand and availability of these devices.
The majority of the published studies before this year have used a "Javelin" 64 x 64 pixel
MCT detector, which was not designed for spectroscopy but for one-time use in an anti-
tank missile. This “Javelin detector” has a number of design parameters that limit its
application in a laboratory spectroscopic environment. The readout on this detector is a
rolling mode readout that limits the duty cycle to about 3% and large amounts of
potentially useable data are “thrown away.”

With the experience gained in using the Javelin FPA, it was possible to design an FPA
family better suited to FT-IR spectroscopy. This family of mid-infrared focal plane arrays
(FPAs) is available in pixel formats from 16 x 16 up to 128 x 128. Focalplane arrays to
formats of 64 x 64 pixels can be used in conjunction with a conventional rapid-scan
Fourier transform spectrometer (FT-IR), and consequently provide very fast data
acquisition times. These two advantages lead to collect data in very small time slices,
and the ability to conduct experiments in a kinetic type collect mode[1]. These
applications will be discussed.
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With the introduction of next generation detector technology specifically designed for
spectroscopy, improved signal-to-noise performance has allowed a wider range of
analyses. In addition, both microscopic and macroscopic applications have been
developed to address a range of samples. The use of ATR measurements has
significantly widened the applications of infrared imaging[2], examples will be shown.

The technology and integration of hardware components has evolved so that this
spectroscopic imaging system can be viewed, instead of as a specialized research tool as
that of an everyday problem-solving tool.
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