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Derivation of Blackbody Radiation Congruity Theory
between High Altitude and Ground Based on
Function of Radiation Energy Distribution
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Abstract: Considering the difficulty of simulating the temperature of high altitude
aircraft’s surface and the uncertainty of measuring the radiation signature of low temperature
target on the ground, a congruity theory of blackbody radiation was developed. The
functions of spectral radiation energy distribution and integrated radiation energy distribution
were introduced to derive the relationship between the radiaiton energy and temperature, as
well as wavelength, of a blackbody, which was validated by theoretical self-consistent. On
the basis of the mathmatical relationship, the congruity theory of aircraft’s surface radiation

measurement between high altitude and ground was developed. The results indicate that the
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spectral radiation intensity of a blackbody in the wavelength of A at the temperature of T is

equal to 1/n° times the spectral radiation intensity of a blackbody in the wavelength of A/n at

the temperature of nT, and the integrated radiation intensity of a blackbody in the

wavelength band between A, and A, at the temperature of T is equal to 1/n"' times the

integrated radiation intensity of a blackbody in the wavelength band between A,/n and A,/n

at the temperature of nT.

Key words: function of radiation energy distribution; congruity theory between high

altitude and ground; spectral radiation intensity; integrated radiation intensity
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