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19.1 The Fermi Energy

* Fermions

Fermi-Dirac statistics governs the behavior of indistinguishable
particles of half-integer spin called fermions. Fermions obey the

Pauli exclusion principle.
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19.1 The Fermi Energy

Fermi-Dirac distribution
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19.1 The Fermi Energy

At absolute zero fermions will occupy the lowest
energy states available.
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19.1 The Fermi Energy

For particles of spin 1/2, such as electrons, the spin factor is 2, and

For conservation of particles,

jooN(s)de = ]oof(e)g(e)de =N
0 0

(from Eq.12.26)
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Fig. The Fermi function at T=0
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19.1 The Fermi Energy
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19.2 The Calculation of u(T)

« The Calculation of u(T)
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19.2 The Calculation of u(T)
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19.2 The Calculation of u(T)
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A 4
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19.2 The Calculation of u(T)
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19.2 The Calculation of u(T)
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Fig. Exact and approximate calculations of u/ u(0) versus T/Tg.

 WhenT < Tz, u>20
 WhenT >Tg, u<0

<Boson>

More and more of the fermions are in the excited states and the mean
occupancy of the ground state falls belovxi 1/2. In this region,
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19.2 The Calculation of u(T)

 WhenT <Tp, u>0
s WhenT >Tg, u<0

More and more of the fermions are in the excited states and the

mean occupancy of the ground state falls below 1/2.

In this region,
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19.4 Properties of a Fermion Gas
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19.4 Properties of a Fermion Gas
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