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First-principles Study of the Thermodynamic Properties of CdGeAs,

HOU Boren, YU You
(College of Optoelectronic Engineering, Chengdu University of Information Technology , Chengdu 610225 , China)

Abstract; We have performed detailed studies of the lattice dynamics and thermodynamic properties of CdGeAs, within
the density functional theory and density functional perturbation theory. The phonon frequencies at the I' point of the
Brillouin zone are calculated and their symmetry assignments are given. The calculated Raman and infrared active pho-
non frequencies are in excellent agreement with the experimental values and other calculations. The phonon dispersion
curve and the corresponding phonon density of states of the CdGeAs, along the high symmetry line are obtained. Accord-
ing to the calculated density of states of phonons and combined with the quasi-harmonic approximation method, thermo-
dynamic parameters including Helmhertz free energy, internal energy, entropy, heat capacity and thermal expansion co-
efficient contributed by phonons are further calculated.

Keywords : CdGeAs, ; density function theory; first-principles; phonon; thermodynamic properties



