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Abstract:

This study aims to prepare phosphate glass co-doped with samarium ions (Sm3+) and
manganese nanoparticles (Mn), and to investigate the effect of dual doping on its
structural, physical, and optical properties. Samples were prepared by the melt-
quenching method and characterized by X-ray diffraction (XRD), Fourier-transform
infrared spectroscopy (FTIR), and UV—Visible spectroscopy. XRD results indicated
that all samples retained their amorphous nature, while FTIR analyses revealed
modifications in the local structure of the phosphate network following manganese
addition. Physical investigations showed that density and molar volume were
influenced by manganese concentration, reflecting reorganization of the glass network

Optical results demonstrated an increase in the optical band gap and a decrease in
Urbach energy, indicating improved network ordering and a reduction of structural
defects. These findings confirm the effectiveness of co-doping with samarium and
manganese in enhancing the properties of phosphate glass and strengthening its
potential for photonic and optical applications

Keywords: absorption spectra; optical properties; phosphate glass; rare-earth ions;
samarium; manganese nanoparticles; vibrational spectroscopy




