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What makes a good solar cell 

For the purpose of identifying novel absorber materials based on experimental or 

computational material screening, it is useful to identify the basic ingredients required 

to make a good solar cell out of the combination of different absorber and contact 

materials. Figures of merit are needed that quantify whether a certain material is likely 

to perform well as a solar cell. To answer the question, which parameters are most 

important, we look into the key properties of good solar cells such as high absorption 

coefficient, mobility and charge carrier lifetime and study their interdependences and 

how they determine the efficiency at different thickness of the solar cell. Finally, we 

study some microscopic parameters such as the effective mass or electron-phonon 

coupling in a device to identify key microscopic properties that are likely to lead to a 

combination of high absorption, high mobilities and long lifetimes and thereby high 

photovoltaic efficiencies 
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