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2. Validation and application cases

We present below three validation and application cases, in terms of 1D and 2D

diffraction patterns of a single crystal and two texture-free polycrystalline specimens

(including a mixture) without or with applied uniaxial strain. In the discussion below,

the coordinate system refers to the sample coordinate system, and length in a detection

geometry is in arbitrary units, unless otherwise stated.

2.1. Single-crystal KCl of the B1 structure

The example code for simulating Laue diffraction of single-crystal KCl is shown in

Fig. S1(a). A single-crystal KCl specimen of the B1 structure is constructed with its

[100] and [001] crystallographic axes along the X- and Z-axes, respectively, and then

rotated by 30◦ around the (1,1,1) axis. A white X-ray spectrum with photon energy

ranging from 1 keV to 100 keV is used. The incident X-ray direction v̂0 is along the

−Z-axis, and the transverse direction t̂ is along the X-axis. A 30× 30 planar detector

is set perpendicular to the incident X-ray beam. The sample-to-PONI distance L is

20 and PONI is at the detector center.

IUCr macros version 2.1.10: 2016/01/28
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Fig. S1. Laue diffraction of single-crystal KCl of the B1 structure. (a) Example code.
(b) 2D diffraction pattern on a planar detector. Pink star: direct beam. (c) Corre-
sponding χ− 2θ plot in the polar coordinate system.

The Laue diffraction pattern of the single-crystal KCl is shown on a planar detector

(Fig. S1(b)) and in terms of the χ−2θ plot in the polar coordinate system (Fig. S1(c)).

For validation, the diffraction pattern is also simulated with LauePT (Huang, 2010)

and the same parameters, and the positions and intensities of diffraction spots obtained

from DATAD and LauePT are consistent.

IUCr macros version 2.1.10: 2016/01/28
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2.2. Texture-free polycrystalline Fe under uniaxial strain

As shown in the example code in Fig. S2(a), a virtual texture-free, nonideal poly-

crystalline Fe specimen with 200,000 grains is constructed. Then a uniaxial strain of

εxx = −0.1 is applied along the (1,1,1) axis. A narrow-band X-ray source with a cen-

tral wavelength of 1.54 Å and a bandwidth of 0.2% is used here. The incident X-ray

direction v̂0 and the transverse direction t̂ are along the Z- and Y -axis, respectively.

The diffraction pattern of the {110} planes is presented in Fig. S2(b) as an example.

30°0°

90°

180°

270°

DATAD, no strain
DATAD, with strain

0°

Higginbotham & 
McGonegle (2014), 
with strain

(b)(a)

Fig. S2. (a) Example code that simulate the diffraction rings of strained Fe specimens.
(b) χ − 2θ plots in the polar coordinate system for strain-free and strained Fe
specimens obtained from DATAD and Higginbotham & McGonegle (2014).

As shown in Fig. S2(b), the {110} Debye-Scherrer ring of the strain-free Fe speci-

men is perfectly circular. For the strained Fe specimen, the diffraction ring is distorted

(quasi-elliptical), as a result of the nonhydrostatic components of the applied strain

tensor; it is also off-center due to shear strains in the grains. The diffraction ring of

the strained Fe specimen is also calculated following an analytical method of Hig-

ginbotham & McGonegle (2014). The analytical curve coincides with the simulated

curve, providing another validation for DATAD.

IUCr macros version 2.1.10: 2016/01/28
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2.3. Mixture of ideal polycrystalline Ta and Al

The parameters for simulating the 1D diffraction curve of a mixture of ideal poly-

crystalline Ta and Al are tabulated in Table S2. The corresponding example code is

shown in Fig. S3(a). A Gaussian spectrum centered at 1.54 Å with a FWHM of 2.355%

is used. The diffraction curve (Fig. S3(b)) is projected onto a tilted planar detector

(Fig. S3(c)) and a cylindrical detector (Fig. S3(d)). The intensity variations on both

detectors reflect the geometry effect in addition to that of structure factors.

Table S2. Parameters used to simulate the Bragg diffraction of the mixture of ideal

polycrystalline Ta and Al. Length is in arbitrary units unless stated otherwise.

Diffraction
central wavelength of X-ray spectrum 1.54 Å

FWHM of the spectrum 2.355%
incidence direction v̂0 (0, 0, −1)
transverse direction t̂ (1, 0, 0)

Planar detector
size 50 × 25

normal direction n̂ (0.477, −0.477, 0.738)
direction of xD axis (0.869, 0.131, −0.477)

sample-to-PONI distance L 10
coordinates of PONI (25, 12.5)

Cylindrical detector
size 90 × 10

normal direction n̂ (0, 0, 1)
direction of the xD-axis (1, 0, 0)

radius r 30
sample-to-PONI distance L 10

coordinates of PONI (30, 5)
azimuthal angle ψ of origin O 5◦

IUCr macros version 2.1.10: 2016/01/28
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Fig. S3. Bragg diffraction of a mixture of ideal polycrystalline Ta and Al. (a) Example
code. (b) 1D diffraction curve. Inset: X-ray spectrum. (c) 2D diffraction pattern
projected on a planar detector. (d) 2D diffraction pattern projected on a cylindrical
detector (expanded).
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