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In local structure anal¥sis using XAFS data, etc., no deviation from the
crystal structure of MASnX3 (X = ClI, Br, 1) could be confirmed, and it became clear that the local
distortion caused by the defect structure was so small that it was difficult to observe. XAFS
analysis of the reagents used for sample synthesis revealed that some of the Sn2+ in SnBr2 may have
changed to Sn4+, so it is necessary to prevent Sn oxidation during synthesis.

As a result of calculating the defect formation energy of MASnX3, we found that the formation
energies of Sn vacancies and interstitial CI, Br, and 1 are low and stable. Also, unlike MASnlI3, the
formation energy of interstitial Cl and interstitial Br was lower than that of Sn vacancies. From
the calculated result, it was found that Sn vacancies are most likely to enter in MASnl3, and

interstitial Cl and interstitial Br are most likely to enter in MASnCI3 and MASnBr3.
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