
 

 

12th Workshop  on Renewable Energy and Sustainability (WREN2024) 
 
 

Small-perturbation analysis and numerical modeling of third 

generation solar cells 

 

Juan A. Anta  
 

Center for Nanoscience and Sustainable Technologies (CNATS), Universidad 

Pablo de Olavide, Seville (Spain) 
 

 
Abstract: 

 

In this course, I will present the basics of small-perturbation analysis of solar cells, with 

a focus on impedance spectroscopy and optically-modulated spectroscopies. I will 

illustrate the concepts with examples in dye sensitized solar cells and perovskite solar 

cells. The course will also include experimental protocols and basic numerical modeling 

(drift-diffusion) to provide a consistent interpretation of the signals observed in the 

small-perturbation spectra. Based on that, I will present procedures to extract relevant 

information from the spectra, such us charge collection efficiencies, ideality factors and 

recombination mechanisms, ionic diffusion coefficient and ion vacancy concentrations. 
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