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Organometallic perovskites have attracted considerable attention after promising 

developments in energy harvesting and other optoelectronic applications. Notably, the 

recent synthesis of high-crystallinity thin films with grain sizes of hundreds of microns has 

offered a new opportunity for the development of efficient solar cells with high 

reproducibility and photo-stability [1][2]. However, it is crucial to obtain a deeper 

understanding of the intrinsic photo-physics and transport properties of perovskites with 

relevant structural characteristics. Here, we will present an investigation of the dynamics of 

photogenerated charge carriers in large-area grain organometallic perovskite thin films via 

confocal time-resolved photoluminescence spectroscopy. Our findings show that the 

bimolecular recombination of free charges is the dominant decay mechanism at excitation 

densities relevant for photovoltaic applications [3]. Bimolecular coefficients were found to 

be on the order of 10
-9

 cm
3
/s, comparable to typical direct-gap semiconductors, yet 

significantly smaller than what is theoretically expected. We also will provide evidence that 

there is no degradation in carrier transport in these thin films due to electronic defects 

through modeling of the photoluminescence kinetics and open circuit voltage 

characteristics of a photovoltaic cell. We conclude that suppressed electron-hole 

recombination and transport that is not limited by defects provide a microscopic model for 

the superior performance of large-area grain hybrid perovskites for photovoltaic 

applications.  
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