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Temperature Dependence of Debye Temperature and

Heat Capacity of Graphene-Like AIN Monolayers
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3. School of Physical Science and Technology , Southwest University s Chongging 400715, China

Abstract: The AIN (aluminium nitrite) monolayer is a new research hotspot of two-dimensional materials.
Taking the anharmonic oscillation of atoms into full consideration, the authors of this paper study the vari-
ations of bond energy, Debye temperature and heat capacity with temperature. The results show that the
non-harmonic effect should be considered if thermal parameters are studied. The non-harmonic effect be-
comes increasingly obvious with increasing temperature. The covalent energy, covalent parameters and
polarity parameters of AIN monolayers vary nonlinearly with temperature. They change rapidly in the
temperature range of 500—1 500 K, and with a temperature of 1 500 K they change gradually slower,
and finally become almost constant. At very low temperature, the bond energy increases linearly with the
temperature. With a temperature of =150 K, the bond energy increases nonlinearly with the temperature,
and the higher is the temperature, the more obvious the non-harmonic effect will be. The Debye tempera-
ture increases linearly with the temperature. When the temperature is not too high, the specific heat ca-
pacity increases linearly with the temperature. If the temperature is fairly high, the specific heat capacity
varies gradually with the temperature.

Key words: aluminium nitrite monolayer; bond energy; Debye temperature; heat capacity; anharmonic

effect; graphene-like
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