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Report:

Due to the COVID-19 pandemic, this experiment was carried out fully remote, which imposed some
limitations. We were not able to do more that particle searching during night shifts, which left much less
available time for actual data acquisition. The remote control system (guacamole) was working fine, but it froze
sometimes, and beamline staff had to create new links. Even with all the limitations, beamline staff was very
helpful, and the experiment was only possible due to the effort applied from their side.

In this experiment, we have measured the shape and the three dimensional strain field of CsPbBr3

nanoparticles using Bragg coherent diffraction imaging (BCDI). Nanoparticles with average size of 70 nm were
deposited on a Si3N4 membrane, and mounted into the furnace provided by the IDO1 beamline.
We initially aligned the MAXIPIX X-ray detector to collect the 002 Bragg peak of the orthorhombic phase.
Since particles present random orientation when deposited on the membrane, we mounted the sample in
transmission geometry and scanned X-ray beam with the sample, using the piezoelectric stage below the furnace.
When well aligned particles moved across the beam, bright spots could be seen in the scanning diffraction maps,
as depicted in Figure 1(a). Individual frames were then analysed and the most promising particles were selected.
For each particle, we performed a fine alignment of the x and y positions and acquired a rocking curve by
scanning the incident angle theta.

Particles were initially studied at room temperature, and later at higher temperatures, controlled be the
furnace. We used temperatures each 10 °C, aiming to compare the average lattice spacing at different
temperatures, as well as looking at the overall internal strain field of the nanoparticles when heated. The most
interesting results were expected when the temperature crossed the theoretical critical point of the orthorhombic
to tetragonal crystal phase transition. It was possible to track single particles over some temperature variation,
however beam damage was quite significant and they were degrading after a few scans. We then realized that
we had to compare different particles at different temperatures, and decided to measure many of them after each
heating step.

Data is now under analysis, but preliminary results point out for differences in lattice spacing at higher
temperatures, as expected, however not all nanoparticles have shown such behaviour at the same temperature,



but particles with significant different lattice spacing could be seen at intermediate temperatures. Figures 1(b)-
(d) show frames of selected nanoparticles at 20 °C, 40 °C and 80 °C, respectively. As the crystal phase transition
temperature can change depending on the particles strain status, it will be interesting to compare out initial
finding with BCDI results. The phase retrieval proccess is being carried out now, but strong strain variations
make it difficult to recontruct some of the particles.
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Fig. 1: (a) Exemple of a scanning diffraction map used to point particles aligned in Bragg condition, which
would be later investigated with BCDI. (b)-(d) Detector frames of selected particles at 20 °C, 40 °C and 80 °C,
respectively, pointing out for differences in lattice spacing and internal structure.



