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Introduction. The two most important atmospheric transmission bands in the infrared occur at 3-5
LTI and 8-12 |mm respectively. For a given infrared detector a common question that continues to be
asked is, of'the two spectral bands, which, if any, gives the better performance? While seemly an innocent
enough question, the literature attests it has not been without controversy. Here many conflicting and
often contradictory results can be found. In this work an analysis designed to assess the relative merits
of infrared detectors operating in the 3-5 LI and 8-12 IIIII spectral bands based on the recently defined
figure of merit known as the detected thermal contrast [1] is undertaken.

Methodology. A theoretical comparison between the two wavebands employing the recently defined
detected thermal contrast as the thermal figure of merit was made.

Results and discussion. Under ideal limiting conditions typical of those found for many industrial
and scientific applications, from a consideration oftargets whose spectral emissivities vary as a function
of both wavelength and temperature, exact expressions for the detected thermal contrast based on the
recently introduced polylogarithmic formulation ofthe problem [2] are developed for both thermal and
quantum detectors. It is found the 3-5 IIIII waveband for either detector type gives better performance
for a range of different target types whose spectral emissivities are well known while differences between
detector type is not as significant as previously thought to be [3]. The work not only extends a number
of approximation schemes that have been proposed and developed in the past [4], it also challenges a
number of previously reported results [5,6].

Conclusions. When detected thermal contrast is used as the thermal figure of merit the 3-5 wm
waveband is found to give the better performance for both thermal and quantum detectors.

References.

1. Paez, G. and Strojnik, M., "Infrared in the next millennium: detected thermal contrast," in
Infrared Spaceborne Remote Sensing VIII, Strojnik, M. and Andresen, B. F., eds., Proceedings of
SPIE 4131, 375-381 (2000).

2. Stewart, S. M., "Blackbody radiation functions and polylogarithms," Journal of Quantitative
Spectroscopy and Radiative Transfer, 113(3), 232-238 (2012).

3. Aranda, A., Pacz, G., and Scholl, M. K., "Theoretical comparison of thermal contrast detected
with thermal and quantum detectors," Infrared Physics and Technology, 46(6), 441-450 (2005).

4. Fang, T., "A new approximation method to evaluate thermal contrast," Infrared Physics and
Technology,44(3),191-198 (2003).

5. Paez, G., and Scholl, M. K., "Thermal contrast detected with a thermal detector," Infrared Physics
and Technology, 40(2), 109-116 (2000).

6. Paez, G., and Scholl, M. K., "Thermal contrast detected with a quantum detector," Infrared
Physics and Technology, 40(4), 261-265 (2000).

148


mailto:sean.stewart@nu.edu.kz

