Influence of Laser Energy on the Structural, Optical, and Electrical Properties of Cadmium Telluride
Thin Films
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Abstract Cadmium telluride (CdTe) thin films deposited on silicon (Si) substrates are used in many optoelectronic and photovoltaic

applications due to their good structural, optical, and electrical properties. In this work, the effect of laser energy on the structural,
optical, and electrical properties of CdTe thin films deposited on silicon substrates was investigated using three laser energy values
of 140, 180, and 220 mJ. The changes resulting from laser treatment were analyzed using several characterization techniques. The
results showed that increasing laser energy improves crystal and increases the grain size of the films, indicating a reduction in
structural defects. X-ray diffraction (XRD) analysis confirmed that the films are polycrystalline, with changes in peak intensity
depending on the applied laser energy. In XRD, sharper and stronger diffraction peaks usually mean the atoms are arranged more
regularly. Better atomic ordering equals better crystallinity. If laser energy increases and the XRD peaks become
stronger/narrower, that suggests the crystal quality improved. UV-Vis spectroscopy was used to study the optical absorption and
to estimate the optical band gap. Optical measurements showed variations in optical absorption and optical band gap, which are

attributed to improvements in the microstructure of the films. In addition, the electrical properties of CdTe/Si photodetectors




were examined using dark current—voltage (I-V) measurements, where changes in leakage current and rectifying behavior were
observed with increasing laser energy. These results indicate that laser treatment is an effective method for improving the

properties of CdTe thin films, enhancing their potential for optoelectronic and photovoltaic applications.
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