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Abstract:  

Organic–inorganic metal halide perovskites (e.g., CH3NH3PbI3) emerge as a promising optoelectronic 

material. However, the Shockley–Queisser limit for the power conversion efficiency (PCE) of perovskite-

based photovoltaic devices is still not reached. Nonradiative recombination pathways may play a 

significant role and appear as photoluminescence (PL) inactive (or dark) areas on perovskite films. In 

addition, device stability is still the main problem to hinder its large-scale application. Recently, more 

and more evidences indicate the influence of ion migration on PL intensity, device performance and 

stability. In this work, we study the light/electric field induced behavior in CH3NH3PbI3 films in-situ, by 

employing wide-field photoluminescence (PL) microscopy to obtain both the spatially- and temporally-

resolved PL images simultaneously. The formation of PL inactive domains is attributed to the migration 

and accumulation of iodide ions under external fields. Hence, we are able to quantitively characterize the 

kinetic processes and determine the drift velocities of these ions. 
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