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Average energy in each mode for light quanta

In statistical mechanics one learns that at temperature T,
the probability P for a state to have energy E is:

Since P is normalized to 1, 

Average energy in this mode,

Energy of the mode is                                  for      light quanta, each with energy

Average energy in each mode:
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The energy of light quanta and Plank’s constant
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Number of modes in a frequency interval:

Average energy density in that interval:
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Wien’s displacement law:                       only depends on

➨ and                                                

➨ There is no longer an ultra-violet catastrophe 
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Interpretation
A electromagnetic wave with frequency Q contains light quanta (photons) with the energy hQ.  
The energy of the wave determines the number of such photons that make up the wave.

➨ For small Q, the wave can have nearly all energies nhQ and one obtains the classical limit
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