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Course annotation 

 

Introduction. Evolution of photonics development pf photonics devices from infrared to 

ultraviolet. Principles of photon generation and transmission. Requirements for materials to be 

used in UV photonic devices. 

II-VI semiconductors. Structure. Binary and ternary compounds, capabilities of band gap 

engineering. Electric and optical properties. Technologies for fabrication single crystals, 

epitaxial layers, and polycrystalline layers. Doping methods and problems. Heterosctructure, 

problems of interdiffusion. Prospects and problems in fabrication of light emitting diodes 

(LEDs) emitting in green and blue spectral regions. Semiconductor lasers based on ZnSe 

heterostructures. Light detectors based on photoresistors and photodiodes. Limitations in 

application of semiconductors of this group and prospects to overcome them. 

Zinc oxide. Crystal and energy structure. Growth technologies. ZnO as an “excitonic” material 

even at room temperature. Doping and contacts. Prospects of producing LEDs. Nanocrystals, 

nanorods, nanoribons, and other ZnO nanostructures. 

GaN and related wide-band-gap compounds. GaN, AlN, InGaN, AlGaN crystal and energy 

structure. Growth technologies; advantages and disadvantages of MOCVD, MBE techniques. 

Problem of substrates for epitaxial layers, lattice mismatch and differences thermal expansion 

coefficients. Dislocations in heteroepitaxial layers. Technologies for growing bulk GaN and 

AlN and problems in their application. Electrical and optical properties of nitride 

semiconductors. Piezoelectric properties, built-in electric fields in heterostructures, 

piezoelectric doping. Polar and nonpolar substrates. Mechanisms of radiative recombination. 

Polarization of emitted light. 

Problems in growing high-Al-content AlGaN. Doping, oxygen contamination, structural 

defects. Heterostructures and their application in production of UV LEDs. Solar-blind AlGaN 

photodiodes. 

Quaternary compound AlInGaN. Band gap and lattice engineering. Deposition peculiarities. 

Prospects for application.  

Indirect bad gap materials. Silicon carbide, its polytypes. Evolution of SiC 

electroluminescence and prospect for its applications. Diamond. Fabrication technologies for 

single-crystal and polycrystalline diamond. Diamond applications in technologies and prospects 

for applications in photonics.  

Materials for passive optical elements in UV region. Quartz, fused quartz. Fluorides of 

sodium, magnesium and barium. 
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