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273K (J/K) 77K (J/K)

Cu 24.3 12.5

Al 23.8 9.1

Au 25.2 19.1

Rb 26.7 23.6

Fe 24.8 8.1

Na 27.6 20.4

NaCl 24.6 14.0

Diamond 5.0 0.1

Glass 15.0 4.0
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Classically:

Bad at low T

Not bad for RT (for many solids)
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• Debye model:
Now, include strong interactions 
between atoms.

Consider a cubic solid of 
dimension, L (V = L3)

Need number of states below 
some maximum value of n, nmax.
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(model: monatomic, so Ǝ only acoustic modes)
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• Debye model:
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Combine Einstein's result for <E> of quantum oscillators
with concept of density of states, g(ω), to get (with 
introduction of factor of three to allow for longitudinal 
& transverse modes of oscillation):

Compute heat capacity from this 
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• Debye model:
Now, include strong 
interactions between atoms.

At low T Debye gives

Heat Capacity

• But, for conductors, it’s not quite right 
at really low T (several  K)!  Need 
electronic contribution:

A relatively simple model gives
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