Diffuse Scattering in Single Crystals
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X-ray and Neutron Diffuse Scattering (XDS, NDS) provide k-space data on atomic pair correlation functions and thus on deviations from

the average periodic structure.

Using high quality datasets it is possible to analyse the diffuse scattering component and extract statistically reliable data from the atomic

pair correlation functions: that is about the deviations from the average periodic structure of the crystalline lattice, identify the various

types of disorder and derive an abstract model of interatomic vectors. By means of Monte Carlo simulations it is possible then to build and

optimize large model crystals providing a specific atomistic disorder model, whose Fourier transtform fits to the experimental diffuse

scattering.

Experiment
NalLaF4

Modelling the disorder

average structure from
Bragg peaks P6

"'é C‘ -

N

[—1/2k, k, 2.5]

two Ln-sites:
Lal fully ordered
La2/2, Na2/2 disordered

The sharp horizontal lines at half-
integer L are produced by a real

structure with:

HKO0.5

Synchrotron single crystal X-ray diffraction

HK1.5

SNBLQ.

HSRE dataset 100 K

HK2.5 HK3.5

Az — 1.53 A Az — 1.91 A

0.0100 1.00
2 4
0.0075 0.75

-0.0050 -0.50

0.0100
I0.0075 27

-0.0050

5

-0.0025 -0.0025 -0.25

g -
awe F e i g
r ¥ n 8

A

> 0 10.00 &
»

g O *
-0.0000 &: > 01 ! l. -0.0000

[Sw

r By
h g
P / PIU&X

B - |
ot |

poF gl o om= o
L] = m =
n .%I r
= m | il

-—0.0025 -—0.0025 -r—0.25

-—0.0050

I—0.0075 N
~0.0100

-—0.0050

I—0.0075 o
~0.0100

-—0.50

I—0.75
-1.00

La2/Na2 occupational disorder modelled with Ising parameter, p = 1.00 + 0.04, between La2-Na2 next neighbour

columns reproduces the correct honeycomb pattern, R, = 0.42.
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F1 positional disorder along c¢ reproduces some of the diffuse scattering intensity modulations; with Lal positional

disorder along ¢ the empty-filled honeycomb pattern is reproduced. Optimisation of La2/Na2 ADP Uss adjusts ILaic to

the proper g-dependence, R, = 0.21.
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