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537 Y Bose-Einstein Distribution

'FIGURE 3.13. A possible dis-
tribution of particles among
quantum states in the ith en-
ergy level of a system to which
the Pauli exclusion principle ~ /~'h €nerqy level. degeneracy g; <9
does not apply. population A; =14
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Bose-Einstein Distribution
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b5 Bose-Einstein Distribution

Lagrange's multiplier method
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b5 Bose-Einstein Distribution
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If there is no constraint of the conservation of partile number, then,

foe (E) = eE/kBlT =) (for photons or phonons)
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P Fermi and Dirac

Enrico Fermi Paul Adrien Maurice Dirac
(1901-1954) (1902-1984)
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Fermi-Dirac Distribution
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FIGURE 5.8. A possible distribution of particles
among quantum states in the ith energy level of a
system wherein the Pauli exclusion principle is

applicable.
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P Fermi-Dirac Distribution
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Fermi-Dirac Distribution
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o Fermi-Dirac Distribution
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FIGure 5.10. Schematic representation of the Fermi
distribution function for four different temperatures.
Note the variation of the Fermi energy with temperature.
The temperature dependence of the Fermi energy depicted
here is typical of a three-dimensional free-electron gas, but
the actual variation in any particular system will depend
critically upon the density of states function (or level
degeneracies) for that system.
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iy Comparison
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i Comparison and
Bose-Einstein Condensation

v, =v. (D, (2)

Distinquishable particles
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Comparison
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Cavity Modes of Light
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&P Cavity Modes of Light
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Mode Density
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b7 Rayleigh-Jeans Formula vs.
Planck Radiation Law

Rayleigh-Jeans Formula

2
u(v)dv=EG(v)dv =k, TG(v)dv = Szv ;BTdV
Planck’s Law with Bose-Einstein
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