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Two phases of ultrawideband gap semiconductor gallium oxide emerge in 
composition with aluminum, the rhombohedral alpha and monoclinic beta 
phase of AlGaO. Progress in epitaxial deposition provides quality materials 
investigated currently with large efforts. Both phases permit access to 
ultrawideband gap properties reaching approximately 9 eV with sapphire. 
We employ a wide range of ellipsometry techniques covering 100 GHz to 
approximately 9.5 eV, including magnetic fields and density functional 
theory calculations. We provide an overview of current knowledge of 
properties for both compounds, discussing strain-stress relationships, 
evolution of phonon mode and band to band transition behaviors, 
dielectric constants, indices of refraction, anisotropy, and free charge 
carrier and defect properties [1-8]. We report on a new hyperbolic shear 
polariton formation in monoclinic Ga2O3 [9]. We also report on initial 
results of our newly developed instrumental approach for defect 
characterization in quantum materials, THz electron paramagnetic 
resonance ellipsometry for ultrahigh field and high resolution frequency 
spin detection and analysis in epitaxial semiconductor layer systems [10]. 
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