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Fig. 2.2 Plot of molar heat capacity
of diamond from Einstein’s original pa-
per. The fit is to the Einstein the-
ory. The y axis is C' in units of cal/(K-
mol). In these units, 3R ~ 5.96. The
fitting parameter Tginstein = hw/kp
is roughly 1320K. Figure from A. Ein-
stein, Ann. Phys., 22, 180, (1907),
Copyright Wiley-VCH Verlag GmbH &

Co. KGaA. Reproduced with permis-
sion.
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Fig. 2.3 Heat capacity of diamond is
proportional to T3 at low temperature.
Note that the temperatures shown in
this plot are far far below the Ein-
stein temperature and therefore corre-
spond to the very bottom left corner
of Fig. 2.2. Data from Desnoyehs and
Morrison, Phil. Mag., 3, 42 (1958).
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pared to the Debye and Einstein mod- B
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The high-temperature asymptote
is given by C = 3R = 24.945 J/(mol-
K). Over the entire experimental range,

— §3
the fit to the Debye theory is excellent. C - & ‘ + P '
o

At low T it correctly recovers the T3

dependence, and at high 7" it converges
G R
r MNang

to the law of Dulong—Petit. The Ein-
stein theory clearly is incorrect at very

Q‘ ec h‘\.q_,
T? (K?) L

low temperatures. The Debye tempera-
Next Scchua

ture is roughly 215 K, whereas the Ein-
stein temperature roughly 151 K. Data
is taken from C. Kittel, Solid State
Physics, 2ed Wiley (1956).
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