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Maxwell—Boltzmann

Bose—Einstein

Fermi-Dirac

Applies to Identical, Identical, (J}) Identical, (C})

systems of distinguishable particles that do particles that obey
particles not obey (L) (ch)

Category of Classical (0 Fermions

particles

Properties of

Any spin, particles far

Spin 0,1,2, -+

Spin 1/2, 3/2, 5/2,

particles enough apart so wave | wave functions are | ---; wave functions
functions do not (Bh) to interchange | are (Al) to
overlap of particles labels interchange of
particles labels
Examples Molecules of a gas (Oh) in a cavity; Free (Xt) in a
(Xh) in a solid; metal; electrons in
liquid helium at low | a star whose
temperatures atoms have
collapsed (white
dwarf stars)
Distribution (34) (EH ()
function
formula

Properties of
distribution

No limit to number of
particles per state

No limit to number
of particles per
state; more
particles per

state than f;
at high energies ;
approaches f,,;

at high energies

Never more than 1
particle per state ;
fewer particles per
state than f,; at
low energies ;

approaches (6}) at
high energies




