3D-APDF: Pair distribution function
analysis for single crystals
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Average structure

F(h) =" cpexp{2mir,,h} exp{—h" 8, h} fr(h)
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[M.Tutughamiarso, et al (2011) Acta Crystallogr C. CSD: AKEMIN]
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Patterson function: PDF of the average structure
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Patterson function Pru:(x) =3 *[IBrage(h)]
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TAKE AWAY MESSAGE 1:
AVERAGE STRUCTURE IS THE MOST
DISORDERED MODEL OF YOUR CRYSTAL






Pair distribution function

P(x) = [Irot(h)] = (p(x) * p(—%))
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Patterson

Ppat(x) = 8 [[Bragg(h)] = (p(x)) * (p(—x))
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Pair distribution function P(x) =3 '[I1:(h)]
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Difference PDF AP(x) =F YIpiss(h)]
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TAKE AWAY MESSAGE 2:
DIFFUSE SCATTERING CAPTURES LOCAL
CORRELATIONS



Possible correlations:

— Ap;#0 - substitution correlation
— AU;#0 - ADP correlation
— Ar;#0 - size effect
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Displacement correlation
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Substitutional correlation
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Substitutional correlation
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Why calculate delta PDF

Nickel PDF,
Emil Bozin




Three dimensional difference pair

distribution function (3D-APDF)

Total scattering
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B. E. Warren, X-ray Diffraction. Courier Dover Publications, 1969.

Schaub, P., Weber, T. & Steurer, W. (2007). Phil. Mag., 87(18-21), 2781-2787. Diffuse scattering only .
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Meerkat

® reconstructs 3D space
e works in crystallographic
coordinates

e hard-drive backed if needed
® polarization, solid angle corrections

written in python,
uses fabio and hdf5 libraries




Diffuse scattering

Model
(average structure,
possible correlations)

N

N\
Correlations
Pij» Tijr Uij
AN
model and

experimental
3D-APDF maps

3D-A%PDF map W

36



Yell

* Yell finds short range order correlations which
are not captured by the average structure

* Contains fast FFT-based calculation algorithm
* Works on Windows, Mac and Linux
* No installation required

https://github.com/YellProgram/Yell



8006 YellProgram/Yell - GitHub )

\GitHub, Inc. & github.com/YellProgram/Yell ¢ |uRe 'll-

> (2] [(+]O

B README.md Published with https://stackedit.io/ 2 months ago
B gpl.txt Added license 2 months ago
README.md

Yell: a program for diffuse scattering
interpretation

Yell is a program for analyzing diffuse scattering from single crystals using Three Dimensional Difference Pair
Distribution Function (3D-APDF) method.

Executable binary files

You can download the latest version of Yell for Mac and Windows here.

Documentation

The documentation can be accessed at this link. The pdf version is also available at the latest release here.

Examples

The hypothetical iron-void example. Additional scripts for visualizing diffuse scattering and 3D-APDF maps are
available for python and Matlab.
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Sangiorgio B. et al. (2018)
PRM. 2(8), 085402.

J. Dshemuchadse et. al. Acta. Crystallogr. B.,

vol. 69, pp. 238-48, (2013).
Urban, P., et. al (2015).

J. Appl. Cryst., 48(1), 200-211. Simonov, A., Weber, T., & Steurer, W. (2014).

J. Appl. Cryst., 47(6), 2011-2018.




Tris-t-butyl-benzene-tricarboxamide

X-ray scattering, hkl layer

Simonov, A., Weber, T., & Steurer, W. (2014). J. Appl. Cryst.,
47(6), 2011-2018.
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Refined correlation coefficients
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