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Abstract: Considering the anharmonic vibration of atoms, a physical model is established to calculate the
simple harmonic coefficient and anharmonic coefficient of atomic vibration of CoO. The variations of Debye

temperature and damping coefficient, characteristic life and constant volume specific heat with temperature
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are obtained by using the theory of solid state physics, and the influence of primary anharmonic vibration
is discussed. The results show that: D The Debye temperature, damping coefficient and constant volume
specific heat of CoO increase with the increase of temperature, but the characteristic life of CoO decreases.
The change of Debye temperature, damping coefficient and characteristic life with temperature is very
slow. When temperature increasing 1K, the Debye temperature only increases 0. 001 % , while the damping
coefficient increases only increases 0. 000 2% , and the characteristic life decreases about 0. 000 2%. @ The
specific heat at constant volume increases nonlinearly with the increase of temperature. When the tempera-
ture is low (T<C100 K), it approximately follows the variation law of T°. When the temperature is high
(T>>1 300 K), it tends to be constant. @ Anharmonic vibration has an important influence on Debye tem-
perature, damping coefficient, characteristic life and specific heat at constant volume. If the anharmonic
effect of atoms is not considered, the Debye temperature, damping coefficient and characteristic life of
CoQ are constant. If the anharmonic effect of atoms is considered, the Debye temperature and damping co-
efficient increase with the increase of temperature. However, the characteristic life decreases with the in-
crease of temperature, and the value of heat capacity is slightly smaller than that without considering an-
harmonic effect. The higher the temperature, the greater the difference between the harmonic and anhar-
monic values, means the more significant anharmonic effect.

Key words: cobalt oxide; Debye temperature; damping coefficient; characteristic life; specific heat at con-

stant volume; anharmonic effect
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