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THE CLASSICAL GAS vs. THE PHONON GAS

LILAHIEAL GAS OF MOLECULES

PHONON GAS
Container A vessel witl A crystal, which is the
impenetrable walls medium that sustains Lthe phonons
Lollisions Molecules collide with each Phonons collide with each other,
other and with walls of vessel | with surface of crysial,
and with impunties
Eunergy couserved n L =
collisions Yes :: Yes
(Crysral) momentLmm Yo (exvepl al walls) Yes (cxcept at surfaccs and in
conserved in collisions collisions with impurities),
provided that T « €, so that
umklapp processes are frozen out
Number conserved in
collisions Yes No
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T-dependence of the thermal conductivity (K=1/3 Cv() :

* Atlow 7, K~C~T7 1%} /\
« At high 7, K~ (~1/T 2
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Fig. 3.32 Thermal conductivity of isotopically pure crystals of LiF. Curve | is for a bar
of cross section 1.23 x 0.91 mm. Curve 2 is for a bar of cross section 7.55 x 6.97 mm.

(After P. D. Thatcher, Phys Rev. 156, 975 (1967).)
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