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Organic-inorganic hybrid perovskites (HOIPs) are materials with a structure in which 
organic molecules are confined in a perovskite lattice and have been intensively studied in 
recent years as the next generation photovoltaic compound. It has been reported that an energy 
conversion efficiency is approximately 25%, which is comparable to those of current silicon-
based solar cells. Several theories have been proposed as to the reason for the high conversion 
efficiency. In particular, we have focused on the relationship between the lifetime of photo-
excited carriers and the dynamic behavior of organic molecules in this material, probed by the 
muon spin rotation/relaxation (μSR) technique. Previously, we found that in MAPbI3 and 
FAPbI3, representative HOIPs, the remarkable temperature dependence of the muon spin 
relaxation rate can be quantitatively explained by changes in the rotational motion of organic 
molecules, and that the temperature dependence of the lifetime of photoexcited carriers is in 
good agreement with that of the muon spin relaxation rate, suggesting that the local dielectric 
constant due to organic molecules may play a key role in the lifetime of photoexcited carriers 
[1, 2]. Very recently, Ito and Kadono studied the analysis of the µSR time spectra considering 
contributions from multiple dynamic magnetic moments and tried to analyze the results of 
FAPbI3 as an example [3]. As a result, they successfully extracted the motions of organic 
molecules from the µSR experimental results. In the present study, this method will be applied 
to the experimental results of MAPbI3 to gain further insight into the dynamic behavior of 
organic molecules. 
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