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Relevance and purpose

Photoelectric and optical phenomena in semiconductors such as CdS play a pivotal role in modern optoelectronics. Research into CdS-based materials is driven by the
potential to tailor their properties through doping and the creation of heterophase structures. The incorporation of Fe ions modifies the band structure of CdS, altering the
bandgap, optical absorption coefficients, and photoconductivity compared to pure CdS. This offers additional opportunities to tune material parameters based on synthesis
conditions and intended applications. The synthesis technique is a crucial factor determining the properties of the resulting samples. Various production methods—such as
vacuum thermal evaporation and hybrid approaches employing the Langmuir—Blodgett technique—yield structures with distinct morphologies and phase compositions,
which directly influence their photoelectric and optical properties.
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Fig._3. Cu_rrent_—voltage curves measur,e,d in garkness (curves 1, 2) and under illumination (cu_rves 3, _4) plotted in a Fig. 4.Dependences of current on time during periodic switching on of illumination with the same
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technology; b —TVE/LB hybrid method. (TVE/LB).

A comparison of the photoelectric characteristics and parameters of CdS:Fe samples obtained by different methods showed that both batches of samples have photosensitivity in the visible region of the
spectrum, but the nature of the change in currents is diametrically opposed: the dark currents and photocurrents of heterophase CdS:Fe samples fabricated by TVE method decline, while for the films
obtained by hybrid technology they increase. Over time, under constant illumination, the sensitivity of CdS:Fe samples obtained using TVE method decreases slightly. For CdS:Fe samples obtained
using the hybrid TVE/LB method, the phenomenon of negative photofatigue is observed in the kinetic dependences. The observed differences are explained by different location of the precipitation
region of FeS nanoinclusions relative to the illuminated surface of the sample.

Optical characteristics of the studied samples
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