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Lead-free halide perovskites (HaPs) are gaining traction in the photovoltaic community as
candidates to solve some of the issues inherent to lead HaPs!. Among these candidates, the gold HaPs
family (AAuXs, with monovalent cation A* and halide anion X') has been getting increasing attention,
both from the theoretical?® and the experimental point of view*>. Compared to conventional Pb-based
perovskite used in the state-of-the-art perovskite solar cell technology, this sub-class of HaP materials
relies on the B-site substitution of Pb by Au that we expect to affect the optoelectronic properties most
prominently via the BXs octahedral sub-unit in the crystal structure. More precisely, we aim to explore
the effect of potential symmetry breaking in the B-site, i.e. via a double valence element (I+11l) on the
unusual defect science in HaPs. In this study, we report the first inorganic gold HaPs thin films (CsAuXs,
with X =1, Br, Cl) and compare their structural and optoelectronic properties with data from the
literature on corresponding single crystals.

We describe the process we designed to obtain these thin films, and discuss the most important
deposition parameters. We present the Raman spectra of the obtained thin film which are in excellent
agreement with the data obtained from powder/crystalline samples, experimentally and from the
literature. The X-Ray diffraction pattern measured on the samples prove that the samples are crystalline
enough for detection, with no secondary phase identifiable in the pattern. Scanning Electron Microscopy
images confirm that the sample is a continuous thin film, with grain sizes for the crystallites ranging
from 200 nm to 500 nm. Finally, we report the first photoluminescence spectrum obtained to our
knowledge from this family of materials. This demonstrates the photoactivity of the obtained thin films,
and opens the door to more advanced characterization and potential integration in devices in the
future.
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Figure 1: Raman spectrum of a converted CsAuCls thin film versus powder samples (left) and photoluminescence spectrum
(right) obtained from the same CsAuCls thin film at room temperature
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