M axwell-Boltzmann distribution

Using classical statistical mechanics based on classical probability theory it is possible to
derive arelationship between the temperature of an ensemble of particles such as atoms or
electrons, which is a measure of the average energy of the particles, and the kinetic energy of each
particle. The result isadistribution function giving the probability for finding a certain number of

particles with energy between U and U + dU. The Maxwell-Boltzmann (M-B) distribution
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Figure 1. The distribution function f(U) plotted vs. the energy U.

For an example of the use of the M-B distribution, the average kinetic energy <U> of aparticleis

found by integrating the distribution multiplied by the energy of a particle:
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exponential factor e ¥T from the M-B distribution comes up all the time in physics; it is not

exactly correct because the M-B distribution was derived before the discovery of quantum
mechanics; classical probability theory isn't correct at the atomic level, but for many purposes the
difference between the exact statistics (called Fermi-Dirac statistics for el ectrons and holes) and
the M-B distribution is small.



