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Motivation

The global demand for renewable energy highlights the urgent need for
sustainable and cost-effective technologies. Kesterites, including pure sulfides,
pure selenides, and mixed Cu,ZnSn(S,5e), (CZTSSe) chalcogenides, have
emerged as promising next-generation thin-film solar cell absorbers due to their
earth-abundant and non-toxic composition. While they offer lower material
consumption and manufacturing costs compared to traditional silicon cells,
their current record power conversion efficiency (PCE) of 14.6% remains far
below the theoretical limit of >32%. This significant performance gap is primarily
driven by challenges such as secondary phase formation, defect regulation,
non-ideal band gap grading and alignment, as well as severe recombination
losses. To help address these fundamental issues, this project aims to:

* Model the electronic structure of kesterite materials using Density Functional
Theory (DFT) calculations.

* Compare the theoretical X-ray spectra with experimental measurements.
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Sample preparation

Sulfur KB XES Spectra Measurements

The measurements were performed at the Jozef Stefan Institute using a
wavelength-dispersive X-ray emission spectrometer in Johansson geometry[1].
Targets were irradiated by 3 MeV protons with proton current in the range 100 -
150 nA. Thermoelectrically cooled CCD camera (770x1152 pixels and with size
22.5x22.5 ym?2) was used for position sensitive detection of X-rays.

The spectrometer resolving power E/AE = 7000!
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