
Lecture 10 Topics 

• Bose-Einstein Statistics Applications 

– Blackbody radiation by photons 

– Laser: Light amplification by the stimulated 
emission of radiation 

 



Three distributions 



Hadrons 





Three distributions 



Blackbody radiation 



Blackbody radiation 



Blackbody radiation 

Wien’s law: The frequency associated with the maximum energy intensity 
Is proportional to T 



Blackbody radiation 

Wien’s law: The frequency associated with the maximum energy intensity 
Is proportional to T 



Blackbody radiation 



Rayleigh-Jeans Approach 

Consider a cubic cavity of L x L x L 

The number of permissible states can be written as: 



Rayleigh-Jeans Approach 

Consider a cubic cavity of L x L x L 

The number of permissible states can be written as: 



Rayleigh-Jeans Approach 

Consider a cubic cavity of L x L x L 

The number of permissible states can be written as: 



Rayleigh-Jeans Approach 

Consider a cubic cavity of L x L x L 

The number of permissible states can be written as: 

The number of permissible states can be written in terms of λ 



Rayleigh-Jeans Approach 

Consider a cubic cavity of L x L x L 

The number of permissible states can be written as: 

The number of permissible states can be written in terms of λ 



Rayleigh-Jeans Approach 



Rayleigh-Jeans Approach 



Rayleigh-Jeans Approach 



Rayleigh-Jeans Approach 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 

Energy 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 



Planck’s Hypothesis 

Stefan-Boltzmann’s law 
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Wien’s Law 



LASER 

Light Amplification by the Stimulated 
Emission of Radiation 
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Three level Laser 

Optical pumping 
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Population Inversion!!!    



Three level Laser 


