Specific heat (definition)
and its relation to the temperature derivative
of total internal energy

Change of the heat Q consists of the change of total energy + the work done:
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Hence, the specific C, = T(3S/3T)y,
heat C=dQ/dTis ¢, = T(8S/oT)s.

The energy differential dE = T dS—PdV —) C, = (0E/oT)y.




Phonon contribution to the total energy

The energy of all excitations (phonons) is given by the sum over all
quantum states, which are numbered by the wave vector K=p/# :
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The filling number N, of the quantum states of phonons is given by
Bose-Einstein distribution function: (8) 1
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Heat capacity and density of phonon sates in 1D
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3. For 1D chain of atoms ® = wax
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Density of .phonon states in 3D (general case)
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Density of phonon states in 3D Debye model
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In Debye model [linear o (k)] the number of phonon
states with energy less than @ in a volume V=L3 is
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