Physics 6311: Statistical Mechanics - Homework Solutions 11
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11.2: Phonons in liquid *Helium

a)
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with m = 4 * 1.67*102"kg (mass of Helium atom).

b) no transversal phonons, degeneracy factor is 1
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11.3: Phonons in 1D chain
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discrete Fourier transformation: z; = ﬁ S ez, with k = —m, —m + QT”
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Comparison with harmonic oscillator: wy, = (2 (2 — 2cosk))'/2, for small k:
b)

transform k-sum into integral,
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substitute z = Bhwy, for low T', the x-integral can be extended to infinity.
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, ..., ™ and analogously
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