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𝐼tot 𝒒 = 𝐼Bragg 𝒒 + 𝐼diffuse 𝒒

3D−PDF 𝒓 =  𝑃 𝒓 + 3D−ΔPDF 𝒓
3D−ΔPDF 𝒓 = ℱ−1 𝐼diffuse 𝒒
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Diffuse scattering is very weak

Data is measured at synchrotron sourcesHistorically
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Compound Diffuse intensity Diffuse location Synchrotron 

reference

Cu2Se Strong Away from Bragg Roth & Iversen, 2019

Nb1-xCoSb Weak Away from Bragg Roth et al., 2021

InTe Weak On Bragg Støckler et al., 2024

Acta Cryst. (2025). A81, 254–268
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➢ We succeeded in solving the correlated 

disorder in Cu2Se and Nb1-xCoSb using 

only inhouse data but did not succeed 

for InTe.

➢ Care should be taken when selecting 

parameters (like punch size) on both 

inhouse and synchrotron data

➢ Generally, it is possible to derive the 

same conclusions from inhouse data

Synchrotron Inhouse

Accessibility Less accessible Very accessible, but with 

acquisition and maintenance 

costs.

Radial broadening due 

to lack of 

monochromaticity

No Yes

Beam divergence Very small Yes

Resolution Very good Medium (acceptable)

Signal-to-noise ratio Very high/high Medium/Low

Duration of 

measurement

Hours (very high flux) Hours/days (medium/low 

flux)

Temperature Can often measure at very 

low temperatures

Can measure at moderately 

low temperatures

Difference between 

elemental sources

- Higher atomic number gives 

better resolution, but lower 

scattering intensities (longer 

measurements)

Fluorescence? Change wavelength and/or 

use fluorescence suppression 

on detector 

Change source if possible 

and/or use fluorescence 

suppression on detector
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Figures (modified) from Roth & Goodwin (2023). Nature Commun., 14, 4328

e-DOS
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Figure adapted from front page,

Acta Cryst. A, July 2025

Quenched Slowly cooled

Nb1-xCoSb
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Figure from Ehrling et al. (2021). Nature Chem., 13, 568-574 
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Instrument Rigaku XtaLAB Synergy-S

X-ray tube PhotonJet-S microfocus sealed tube 

Radiation Mo K𝛼

Detector HyPixArc-100°

Geometry Kappa-goniometer
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