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Presentation abstract: 

Defect-tolerant semiconductors have had a profound impact in the field of photovoltaic (PV) solar cells, with 

CuInGaSe2 (CIGS) being the most prominent example reaching power conversion efficiencies () of 21.7%. 
Cu2ZnSn(S,Se)4, commonly referred to as kesterite or CZTSSe, is an attractive alternative to CIGS, featuring Earth 
abundant elements. However, the efficiency of these devices is limited by open circuit voltages (VOC) less than 
50% of the maximum theoretical limit. In this talk, we correlate the performances of CZTSSe devices with the 
complex surface electronic landscape of the absorber layer as probed by energy-filtered photoemission electron 
microscopy.  This technique unveils sub-micron photoemission hot spots, featuring local effective work 
functions 0.7 eV lower than those observed from the main phase. Analysis of surface spectral responses based 
on DFT calculations allows establishing a new rationale for VOC losses in kesterite devices. 
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