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TOPICS COVERED 

Black-Body Radation Laws (Classical Approach) 

 The Wien Displacement Law 

 The Stefan-Boltzmann Law 

 The Rayleigh-Jeans Law 
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Definition of black body 
A black body is an ideal body which allows the whole of the 
incident radiation to pass into itself ( without reflecting the 
energy ) and absorbs within itself this whole incident 
radiation (without passing  on the energy). This propety is 
valid for radiation corresponding to all wavelengths and to all 
angels of incidence. Therefore, the black body is an ideal 
absorber of incident radaition. 

 Blackbody radiation is theoretically interesting because the radiation 
properties of the blackbody are independent of the particular material. 
Physicists can study the properties of intensity versus wavelength at fixed 
temperatures. 
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Wien’s displacement law 

Wien’s displacement law: The maximum of the distribution shifts to smaller wavelengths as the 
temperature is increased. 
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Stefan-Boltzmann law 

A number of attempts aimed at explaining the origin of the continuous character of this radiation were 
carried out. The most serious among such attempts, and which made use of classical physics, were due 
to Wilhelm Wien in 1889 and Rayleigh in 1900. In 1879 J. Stefan found experimentally that the total 
intensity (or the total power per unit surface area) radiated by a glowing object of temperature T is 
given by 
 
 
which is known as the Stefan–Boltzmann law, where                                        
 is the Stefan–Boltzmann constant, and a is a coefficient which is less than or equal to 1; in the case of a 
blackbody a= 1. 

 

* Gives the total energy being emitted at all wavelengths by the blackbody (which is the area under the Planck 
Law curve). 

* Explains the growth in the height of the curve as the temperature increases. Notice that this growth is very 
abrupt. 
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Wien’s energy density distribution 
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Rayleigh-Jeans Law 

* It agrees with experimental 
measurements for long wavelengths. 

* It predicts an energy output that 
diverges towards infinity as wavelengths 
grow smaller. 

* The failure has become known as the 
ultraviolet catastrophe. 
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Rayleigh-Jeans Energy density distribution 
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Ultraviolet Catastrophe 

 

 

 

This formula also had a problem. The problem was the      
term in the denominator. 

For large wavelengths it fitted the experimental data but 
it had major problems at shorter wavelengths. 
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