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Introduction

A community of researchers has launched the Cristallography Open Database (http://www.crystallography.net/cod/) in 2003. In just one year and thanks to many contributors, the database has reached
more than 13.000 entries. The quick development of COD allowed the emergence of four databases, one of them being the Material Properties Open Database (http://mpod.cimav.edu.mx/).
The aim of this work is to provide a Python code to check the coherence of property tensor components with point group symmetry for the property selected. Some improvements are proposed.

Two examples of tensors’ reduction due to point-group symmetry

The crystal point-group symmetry operators can significantly reduce the number of property tensor components. For instance (Figure 1) a mirror plane reduces the number of non-zero 2"-order tensor
components to 5 instead of 9. Also, tensor components can be equalized due to some symmetry operators, like in a 2"-order tensor submitted to a symmetry axis 4 (Figure 2). Consequently, in the
MPOD database, the coherence between the symmetry elements of the crystal point group and the tensor components has to be checked.
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Code organisation Tensors Notation
The main concern 1s to produce a code that respects crystal symmetry relationships. All point Nye introduced a schematic way to represent existing tensor components, and Voigt a simplified
groups are considered, and the user 1s guided when adding a given property values (Figure 3). notation to reduce the number of tensor indices (Figure 4).
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Code section Conclusion

We wrote a code in Python to help checking tensor coherences for several properties. An example

, o , , _ , Figure 6 shows the implemented properties I could achieve during this training period, in
of code 1s shown 1n Figure 5 for the hexagonal crystal system, specifically in 6, 6 and 6/m point

Python.
groups
import os Index for new entry rules
import numpy as N
s')
thermal conductivity Kij and Kij ke
dielectric Xij d
prop = ( ('Which property is 111’»: (elastic), p (piezoelectric),\ : OpthEl' rotary- gIJ or
kc (thermal conductivity), d (dielectric),\nor (optical rotary),\ linear electrooptic Xijk eo_ Pockel ‘Figure 6: Recap
eo_Pockel (electrooptic_iso), eo Kerr (electrooptic_aniso), pye (pyroelectric),\n)\ . .
TE (ThermoElectric : Seebeck or Peltier), mme (piezomagnetic), me (magnetoelectric),) quadratique E|ec_tr00ptlc X” eo_Kerr Of addede”Operty
photoelastic (phoe), Third-Order Elastic Constants (toec)) l) - pyroelectric o] pye rules
scﬁ: : ( . ( 'r_Jhlllth cr\,:1‘d1 %j,-’StE'ﬂ] 1s 1?:‘.\'»:1?[':: (Triclinic), m (Monoclinic),\ thermoelectric Seebeck/peltier Seijand PEIJ TE-> Se/Pe |
o (Orthorhombic), c¢ (Cubic), te (Tetragonal),\n)\
tg (Trigonal OR Romboedric), h (Hexagonal), iso (Isotropic)\n')) piezomagnetic bljk mme
=2 dE = ([6,6]) magnetoelectric Mij me
photoelectric plJ phoe
elif prop == 'eo_Kerr': TOEC Cljk toec
if sc tc': =B
elif sc m': om
elif sc N Future MPOD development proposals :
elif sc "te" . . . . . .
elif sc == "tg" : * Configure new properties according to the STAR file syntax (data property tag with it’s own
e ts : index, label, units) on the datab
point group is it? (6, -6, 6/m, 622, 6mm, -6m2, 6/mmm)\n")) COmponen S :INdeX, 1abel, uni S) on € dalabase
6/m") :  Update code for checking entry duplicates
* |ndicate units to the user when creating new entries and/or propose data unit conversions
eo_Kerr[0, eo_Kerr[1,1] ( = * Increase visibility and ergonomy of the website (particulary outdated error messages can
eo_Kerr[0,: eo Kerr[1,0] ( — .
co Kerr[0. 2] - eo Kerr[1. 2] ( _ demotivate users).
eo Kerr[2,€ eo Kerr[2,1] ( —
eo Kerr[2,2 ( eo Kerr33 = ') ror
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