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Abstract: 

Organic-inorganic metal halide perovskites have 
emerged as attractive materials for solar cells with 
power-conversion efficiencies now reaching 23%. 
This seminar will examine the fundamental 
photochemical and photophysical processes that 
have enabled these materials to be such efficient 
light-harvesters and charge collectors.  

As photovoltaic power conversion efficiencies of 
single-junction cells approach the Shockley-Queisser 
limit, the recombination and mobility of charge-
carriers will be limited only by intrinsic properties. 
We demonstrate that at the intrinsic limit, the 
mobility of charge-carriers is predominantly 
governed by interaction of carriers with optical 
vibrations of the lead halide lattice (Fröhlich 
interaction)[1]. Therefore, predictions of maximum 
attainable mobilities can be made from easily 
accessible parameters, such as LO phonon 
frequencies and limits of the dielectric function.[2]  

In the absence of trap-mediated charge 
recombination, bi-molecular (band-to-band) 
recombination will dominate the charge-carrier 
losses near the Shockley-Queisser limit. We show 
that in methylammonium lead triiodide perovskite, 
such processes can be fully explained as the inverse 
of absorption,[3] and exhibit a dynamic that is heavily 
influences by photon reabsorption inside the 
material.[4]  
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