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In the present work we consider implementation of machine learning algorithms for pre-
dicting Debye temperature and Gruneisen parameter of crystalline materials. An analysis of
the effect of a descriptor and a regression model on the accuracy of the prediction is presented.

In order to predict the properties of crystalline materials such as heat capacity, co-
efficient of thermal expansion, etc., information on the phonon spectrum of the material
is required. However, calculations of the phonon spectrum from the first principles are
often difficult, especially in the case when the unit cell contains a large number of
atoms. On the other hand, the phonon spectrum can be characterized by such quantities
as Debye temperature and Griineisen parameter. In this study, we consider the use of
various machine learning algorithms (random forests, neural nertwork, gradient boost-
ing, etc.) for predicting the Debye temperature and the Gruneisen parameter. To per-
form the regression, data on 5300 compounds from the open Aflowlib database [1] are
used. Regression is based on various types of descriptors, among which

* only the chemical composition of the compound,;

* elemental properties of the atoms entering the compound (mass, nuclear charge,
atomic radius, electronegativity, etc., as well as the functions of these properties, such
as the sum, maximum / minimum values, etc.);

» crystalline structure of the compound (lattice parameters, distance between near-
est neighbors).

The effect of a descriptor and a regression model on the accuracy of the prediction
is analyzed. The data obtained can further be used in the analysis of the lattice proper-
ties of individual classes of materials for which direct calculations of the phonon spec-
tra have not been performed.
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