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Black body radiation: 

 

 



Emissive power : (eλ) 

Emissive power is the energy of thermal radiation emitted in all directions per unit 

timeper unit area of a surface at any given temperature. 

When heat is incident on the surface of the body some of the heat is absorbed while 

other is reflected. Emissive power : " the energy of thermal radiation emitted in all 

directions per unit time from each unit area of a surface at any given temperature" 

Absorptive power: (aλ) 

The absorptive power of a body (or a surface) is defined as the ratio of the energy 

absorbed in a given time (or in a certain time) to the radiant energy incident on it at 

the same instant of time. Therefore absorptive power, a = Amount of energy 

absorbed / Amount of energy incident. 

 

Kirchhoff ’s radiation law : 

The spectral absorptivity, αλ, is the fraction of incident radiation absorbed at wavelength λ. A 

black body is a material for which αλ = 1 for all λ. The spectral emissive power, eλdλ, is the 

power emitted per unit area with wavelengths between λ and λ + dλ.  

Kirchhoff ’s radiation law states that the ratio of emissive power to absorptive power eλ/αλ = 

f(λ, T), a universal function of wavelength and temperature, independent of the nature or 

shape of the cavity. This law accounts for the fact that for a given wavelength of radiation, good 

absorbers are also good emitters. 

What Was Observed: Two Laws 
The first quantitative conjecture based on experimental observation of hole radiation was: 

Stefan’s Law (1879): the total power P radiated from one square meter of black surface at 

temperature T goes as the fourth power of the absolute temperature: 

P =  σT4 , σ = 5.67 10 watts/sq.m./K . - 

Five years later, in 1884, Boltzmann derived this T 4 behavior from theory: he applied classical 

thermodynamic reasoning to a box filled with electromagnetic radiation, using Maxwell’s 

equations to relate pressure to energy density. (The tiny amount of energy coming out of the hole 

would of course have the same temperature dependence as the radiation intensity inside.) 

 



Wien's Law. Wien's Law tells us that objects of different temperature emit spectra 

that peak at different wavelengths. Hotter objects emit most of their radiation at 

shorter wavelengths; hence they will appear to be bluer  

As the oven temperature varies, so does the frequency at which the emitted radiation is most 

intense. In fact, that frequency is directly proportional to the absolute temperature: 

fmax  ∝ .T. 
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