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We present an updated version of our inelastic neutron scattering software package Takin, which is a
programme for neutron triple-axis experiment planning and evaluation. The new version features several
additional programme modules mainly concerning three-dimensional calculations and visualisations. In
addition, existing modules have been improved and extended.

© 2017 The Author. Published by Elsevier B.V. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Several updates to the free and open-source software (FOSS)
Takin [1,2] have been made over the course of the last year. Apart
from general performance optimisations and improvements of the

DOI of original article: http://dx.doi.org/10.1016/j.s0ftx.2016.06.002.
E-mail address: tobias.weber@tum.de.
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existing programme modules, new features have been introduced.
Of these features, we present two selected ones in the present short

paper.

2. 3D Brillouin zones

The previous version of our software included code to calculate
a two-dimensional (2D) slice of the first Brillouin zone relevant
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http://dx.doi.org/10.1016/j.softx.2017.06.002
http://www.elsevier.com/locate/softx
http://www.elsevier.com/locate/softx
http://crossmark.crossref.org/dialog/?doi=10.1016/j.softx.2017.06.002&domain=pdf
http://creativecommons.org/licenses/by/4.0/
https://github.com/ElsevierSoftwareX/SOFTX-D-17-00033
http://tobias.weber@tum.de
http://wiki.mlz-garching.de/takin
http://wiki.mlz-garching.de/takin
http://dx.doi.org/10.1016/j.softx.2016.06.002
mailto:tobias.weber@tum.de
http://dx.doi.org/10.1016/j.softx.2017.06.002
http://creativecommons.org/licenses/by/4.0/

T. Weber / SoftwareX 6

&

c>|

File Reciprocal Space Real Space Resolution Calculation Tools Network Help
Reciprocal Lattice Projection

ar

(2017) 148-149 149

/A)

\ x (¥/A)
Real Lattice Recip. Lattice Sample Space Group Real Plane Recip. Plane Instrument
a(A): 84 61Ok mvo (216) F-43m “lllx:|1 0 0 Sc. Senses:
b (A): B (°): Powder Filter:  F-43m y: 0 1 0 Mono. d (R): 3.355
c (A): Va(&): Atoms... System: cubic Z:(O 0 il Ana.d (A): 3.355

Q =(2.522, 1.457, 0) rlu, E = 0 meV, BZ:

(2,2, 0)Cur: (0.8011, -0.9573, 0) frac, WS: (1, -1, 0)

Fig. 1. Example calculation of the first Brillouin zone in the fcc crystal MgV, 04. (a) The two-dimensional cuts of the Brillouin zone in the (hkO) plane can only be correctly
calculated using the full three-dimensional information. In a 2D calculation, the diamond-shaped borders of the zone along the [110] directions - marked with (c) - would

be missing. (b) The full results of the 3D calculations are displayed using OpenGL. Here, th
to colour in this figure legend, the reader is referred to the web version of this article.)

for the selected scattering plane. For complexity and performance
reasons, the code used for the task remained purely 2D. While this
gives reasonable results in most cases, it is only an approximation.

For the present version, we created a new programme module
which calculates the full three-dimensional (3D) Brillouin zone
from the single-crystal parameters and the space group on-the-fly.
The code is highly optimised and has only a very slight performance
penalty when compared to the old 2D version. The Brillouin zone
can now either be visualised in the software using OpenGL [3] or
be exported to the open X3D file format. The X3D export allows for
processing the data in external applications, for instance the FOSS
programme Blender [4]. Furthermore, 2D cuts of the 3D Brillouin
zones are generated using the selected scattering plane. These cuts
are presented in the main reciprocal space display, replacing the
old pure-2D code. An example for these calculations is shown in
Fig. 1.

3. Scripting interfaces

In its resolution convolution code, Takin uses externally sup-
plied scripts for the calculation of the dynamical structure factor
S(Q,E). In addition to Python [5], we now support the novel
scripting language Julia [6] for this task. As Julia is just-in-time com-
piled, it considerably speeds up the calculation of the convolution
integral.

In order to circumvent threading limitations in the Python inter-
preter and for stability reasons, both the Python and Julia scripting
interfaces are now separated from the main programme. S (Q, E)
script modules are now spawned in their own process space and
communicate with Takin using a shared-memory messaging sys-
tem.
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