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Report:
As stated in the proposal, we have measured the formation of crystalline perovskite thin films during the
conversion of a precursor material after drop-casting CH3NH3X in 2-propanol. The crystal quality and grain
orientation were measured in real-time during the drying process by grazing incidence diffraction GIXD to
determine the crystal quality, in terms of peak width and orientation distribution.

Fig. 1: Reciprocal space maps of a precursor material (left) and a perovskite (right) thin film after ~15 min of the dropcasting of
CH3NH3X in 2-propanol.

Since the analysis of the data is still in progress, we present only some important findings in this report. As an
example in Fig.1 we show two reciprocal space maps of the precursor material and the resulting perovskite
thin film. The data is of high quality and all reflections can be indexed according to the known perovskite
crystal structure.

As a first step we analysed the intensity distribution of the Bragg reflections versus time through the complete
time series. In Fig. 2 the evolution of perovskite and precursor Bragg reflection intensity is shown for one
sample. It is clearly visible that the perovskite Bragg intensity is strongly increasing and the precursor Bragg
intensity is increasing on a time scale of minutes. These reaction dynamics are different depending on
precursor material and drop casted solution.

Fig 2: Real-time intensity evolution of the Bragg reflections belonging to the precursor material (orange) and the perovskite (blue)
thin film.

As stated in the proposal, we were able to measure the crystal formation dynamics for several material
compositions. With these in situ real-time measurements, we expect to obtain a detailed understanding of the
structural aspects of perovskite crystal formation from solution.
These measurements will be compared with the performance of the devices based on the films deposited
under similar conditions. Finally, we should be able to tailor the properties of the perovskite material in a way
to fabrication high-efficiency solar cells.
We wish to acknowledge the excellent collaboration with the beamline staff, which made this challenging
experiment a success.

