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Figure S1. XRD pattern of gold after interaction with melted iodine at 170oC. Red bars correspond 

to AuI reflections (JCPDS card no. 15-521).
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Figure S2. Chemical interaction between RPMs and thin films of spiro-OMeTAD (top), spiro-

OMeTAD/gold (middle), and gold (bottom). Inset shows XRD pattern of the black film formed 

after 3 min interaction between RPMs and spiro-OMeTAD/Au film and rinsing it in CCl4. Red 

arrows indicate reflections of the “black phase”, other reflections correspond to MAI and metallic 

gold.
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Figure S3. Crystal structure of (MA)2Au2I6 which consists of compressed Au(I)I6 and elongated 
Au(III)I6 octahedra, revealing the distorted tetragonal perovskite structure
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Figure S4. Elemental mapping of the single-phase (MA)2Au2I6 sample in SEM (top) and 

corresponding to this map X-ray energy-dispersive spectrum (bottom).
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Figure S5. Diffuse reflectance spectrum of (MA)2Au2I6 phase and the corresponding bandgap 

energy analysis via first derivative method (top inset) and Kubelka-Munk function (bottom inset).
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Figure S6. Thermogravimetric analysis of MAPI including particles masses (top); differential 

scanning calorimetry of MAPI (bottom).

S7



     

     

Figure S7. Optical photographs of (MA)2Au2I6 sample before (left) and after (right) laser beam 

irradiation in Raman spectrometer. Excitation wavelength is 514 nm.
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Figure S8. Evolution of Raman spectra during repeated laser irradiation, showing rapid 

degradation of (MA)2Au2I6 sample under laser beam. 

(MA)2Au2I6 undergoes rapid degradation under the 514 nm laser beam with relatively high 

intensity which explains some discrepancies reported for similar complex iodides in the 

literature.1,2 Degradation is accompanied with the release of iodine and metallic gold as clearly 

seen in the view field of an optical microscope (see Figure S6) and is confirmed by the temporal 

evolution of Raman spectra in the series of consequential measurements (see Figure S7). 
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Figure S9. The absence of gold transformation into complex phases in the experiment on 

degradation of the MAPI/Au powders mixture under 55% relative humidity for 14 days in a 

desiccator. 
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