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Semiconducting oxides have attracted considerable attention in spintronics due to their ability
to couple charge and spin degrees of freedom. Achieving robust room-temperature
ferromagnetism, controllable magnetic behaviour, and high Curie temperatures is essential for
practical applications. While bulk oxides are generally diamagnetic, thin films of TiO2, SnO,
and ZnO can exhibit defect-induced ferromagnetism due to oxygen vacancies and lattice
defects. Wide-bandgap oxides such as WOs3, Ga;03, and Gd>O3 offer tuneable electronic
structures and high carrier mobility; however, their magnetic properties are still not fully
understood. This study systematically investigates how film thickness, oxygen vacancies,
lattice defects, and deposition conditions influence magnetic behaviour, providing deeper
insight into the origin and control of ferromagnetism in ultra-thin film semiconducting oxides.
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Among IV-VI semiconductors, GeTe is ferroelectric with thombohedral structure and undergo
phase transition from cubic to rhombohedral structure, at around 100 K. GeSe similarly exhibits an
orthorhombic structure below transition temperature. PbTe and PbSe remain paraelectric with
cubic structure and does not exhibit structural phase transition. Depending on the doping
concentration of Sn or Ge in PbTe and PbSe, the resulting ternary alloys can have tuneable phase
transition and ferroelectricity depending on the doping concentration of Ge or Sn.

In the talk, I will show temperature dependent Xray diffraction (XRD) and Extended Xray
Absorption Fine Structure (EXAFS) measurements to understand the ferroelectric phase transition
and local structure during the same for Pb1-xGexTe, Pb1-xGexSe and Pb1x-yGexSnySe epitaxial layers
grown using Molecular Beam Epitaxy (MBE).
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