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AutoFree is a Python 2.7/3.5 program for calculating free energies and other proper-
ties from DMACRYS output files [1]. The separate program AutoLD can be used to
generate input files for DMACRYS.

The program takes the following arguments:

-i Input file. The input file should be a zip archive containing DMACRYS input
and output files from lattice dynamics calculations. If no file is given, any dmain
and dmaout files in the current directory are used.

-t Temperature in Kelvin. Calculate properties at this temperature.

-b Kernel bandwidth in units of cm™'. This is the bandwidth used for the Epanech-
nikov KDE. Half of this bandwidth is used for the Gaussian KDE. Default is
6.0/3.0 wavenumbers.

The program reads lattice vectors, phonon eigenvectors and eigenvalues, elastic ten-
sors and Z-values from one or several dmain and dmaout files. The program will
automatically determine supercell sizes etc. One dmain file of the original unit cell
must be included.

Make sure the Z-value in the dmaout files is correct, especially for Z’ > 1 and multi-
component structures. The thermodynamic properties are calculated with respect to
7 formula units per primitive cell.

The speed of sound and the Debye frequency is calculated from the elastic tensor.
The Debye contributions should be added to the Neat and KDE-values to improve the
convergence of the thermodynamic properties. Note that if the Debye contributions
are used, the Neat or kernel contributions should be scaled by (n — 3)/n, where n is
the number of phonons.

Kernel density estimates are used to improve the convergence of the phonon density of
states. Epanechnikov and Gaussian kernel densities are used. The kernel bandwidth
should be chosen with some care. It is recommended that convergence tests are carried
out to determine suitable supercell sizes and kernel bandwidths.



The program has been tested with DMACRYS versions 2.0.4 and 2.2.2.1. Several
example files are included that illustrate the capabilities of the program.

An output text-file with file extension ’.dos’ is written, containing the phonon fre-
quencies and the phonon densities of states. These can be used to plot the frequency
spectrum.

Please see articles by Price, Leslie, Nyman & Day [1, 2, 3, 4] for more details. These
articles should be cited appropriately if AutoFree is used in research.

This program is distributed freely under the following licence.

Copyright (¢) 2016 Jonas Nyman

Permission is hereby granted, free of charge, to any person obtaining a copy of this
software and associated documentation files (the ”Software”), to deal in the Soft-
ware without restriction, including without limitation the rights to use, copy, modify,
merge, publish, distribute, sublicense, and/or sell copies of the Software, and to per-
mit persons to whom the Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice shall be included in all copies
or substantial portions of the Software.

THE SOFTWARE IS PROVIDED ”AS IS”, WITHOUT WARRANTY OF ANY
KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PUR-
POSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHER-
WISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE
OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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