PHY 341/641
Thermodynamics and Statistical Physics
Lecture 23
Many particle systems (Chapter 6 in STP)

* Non-interacting Fermi particles
* Non-interacting Bose particles
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Reminder — second exam in April
-- student presentations 4/30, 5/2 (need to pick topics)
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Summary of results for Landau potential for non-
interacting Fermi and Bose particles

Fermi particles:
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Case of Fermi particles
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Case of Fermi particles
Non-interacting spin % particles of mass m at 7=0
moving in 3-dimensions in large box of volume V=L3:
Assume that each state e, is doubly occupied (due to spin)
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spin degeneracy

Case of Fermi spin % particles for T 0.
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Case of Fermi spin % particles for T 20 continued.
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Case of Fermi spin % particles for low temperature

Heat capacity at low temperatures :
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Case of Bose particles
Non-interacting spin 0 particles of mass m at low T
moving in 3-dimensions in large box of volume V=L3:
Assume that each state e, is singly occupied.
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Case of Bose particles atlow T
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Note that for low 7" a consistent solutions exists such that
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Critical tempertature for Bose cc]_ndensation:
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If N =Idg gE(g)W, thereis no " condensate’
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The temperature at which the above equality is satisfied is

called the Einstein condensation temperature 7.
Approximate value:
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