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3D-APDF

3-Dimensional Pair Distribution Function
Single crystals _ How pairs of atoms are distributed
Difference (placed) in space

Between the total and
average PDFs

Map with distribution of atom-pairs that differ from the average structure
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3D-APDF

3-Dimensional Pair Distribution Function
Single crystals _ How pairs of atoms are distributed
Difference (placed) in space

Between the total and
average PDFs

|

Itot(‘l) = IBragg(Q) + lqifuse (Q)
3D—PDF(r) = P(r) + 3D—APDF(r)
3D—APDF(1) = F~ Ylgituse (@]
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TRIANGULAR ISING (A)FM

D D D 1. Random distribution

2. |ldentical nearest neighbours

3. Opposite nearest neighbours
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A CONSIDERATION OF SCALE

/v

Diffuse scattering Total scattering
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Diffuse scattering is very weak
Historically Data is measured at synchrotron sources
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THE FIRST IN-HOUSE DIFFUSE SCATTERING

RESEARCH

Truchet-tile structure of a topologically aperiodic
metal-organic framework

Emily G. Meekel, Ella M. Schmidt'?, Lisa J. Cameron®, A. David Dharma®, Hunter J. Windsor>,
Samuel G. Duyker™*, Arianna Minelli’, Tom Pope®, Giovanni Orazio Lepore®, Ben Slater”,
Cameron J. Kepert®*, Andrew L. Goodwin'*

research papers '.)
g «rructuraL science | Direct interpretation of the X-ray and neutron

s CRYSTAL ENGINEERING  three-dimensional difference pair distribution

.N s functions (3D-APDFs) of yttria-stabilized zirconia
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/v

research papers

FOUNDATIONS

-
w
b
1=

w
)
-
]

=

IS5M 2053-2733

Compound

Cu,Se
Nb,_ CoSb
InTe
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Benchmarking 3D-APDF analysis using in-house

X-ray sources

Karl O. R. Juul, Kristofier A. H. Stackler and Bo B. Iversen*

Center for Integrated Materials Research, Department of Chemistry and iINANO, Aarhus University, Aarhus, DK-8000,

Denmark. *Correspondence e-mail: bo@chem.au.dk

Diffuse intensity Diffuse location
Strong Away from Bragg
Weak Away from Bragg
Weak On Bragg
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CASE STUDY: Cu,Se

Synchrotron In-house
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CASE STUDY: Cu,Se
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CASE STUDY: Cu,Se
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Cu,Se

CASE STUDY
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CASE STUDY: Cu,Se
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Cu,Se

CASE STUDY
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Cu,Se

CASE STUDY
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CASE STUDY: Nb,_ CoSb
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CASE STUDY: Nb,_ CoSb
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CASE STUDY: Nb,_ CoSb

—— g,=0A"1

Q (In-house)

g. [A1]

Q (Synchrotron)

q: [A71]

SC (In-house)

g, [A 1]

SC (Synchrotron)

q- [A1]

Nb Co Sb

gx [A1] Qilax + o+ [A71]

/ DEPARTMENT OF CHEMISTRY ADD2026 (ESRF/ILL) KKARL OMER RIMON JUUL
v 15. JANUARY 2026 PHD STUDENT

AARHUS UNIVERSITY

Intensity

peak integral = Z 02,6Z;

Ljlrij=r

501,

XS

s“? 0,
¢§_ _%

TIN5,

>

W,

s\
SITAS AR

ST 51aN



CASE STUDY: Nb,_ CoSb
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CASE STUDY: InTe
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BENCHMARK CONCLUSION

» We succeeded in solving the correlated
disorder in Cu,Se and Nb,_,CoSb 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
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Synchrotron Inhouse
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costs.
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low temperatures

Higher atomic number gives
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scattering intensities (longer
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Change source if possible
and/or use fluorescence
suppression on detector

\\Qg\T IN 2

0-50,
@v\ﬂ Lip, %,
S
)
Nsis. 1N

4

R o
SITAS AR



Applications of disorder



ENGINEERING BAND STRUCTURES
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TUNING DISORDER AT SYNTHESIS
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TUNING DISORDER AT SYNTHESIS
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TUNING DISORDER AT SYNTHESIS N, 050
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REVERSIBLE TRANSITIONS BETWEEN
DISORDERED STATES
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REVERSIBLE TRANSITIONS BETWEEN
DISORDERED STATES

Figure from Ehrling et a/ (2021). Nature Chem., 13, 568-574
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THE EFFECT OF FLUORESCENCE
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INSTRUMENT SPECIFICATIONS

X-ray tube PhotonJet-S microfocus sealed tube
Radiation Mo Ka

Detector HyPixArc-100°

Geometry Kappa-goniometer
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