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Overview
Studying the physics and technology of disordered materials is vital because these materials exhibit unique and often unpredictable properties. Understanding their behavior is essential for multiple reasons. First, it enables the development of advanced technologies and applications, such as amorphous semiconductors in electronics and disordered materials in photovoltaics. Second, disordered materials are prevalent in nature, making their study relevant in fields like geology and environmental science. Third, disordered materials offer insights into fundamental physics, shedding light on the intricate interplay of disorder, complexity, and emergent phenomena. This knowledge has wide-ranging implications, impacting industries, scientific research, and our understanding of the natural world.
This course was developed to provide knowledge of physics and technology of disordered materials to: apply theoretical knowledge (ability to apply in research work) of disordered materials and layers, structure, electronic density of states (DOS), optical features, charge carrier photo-generation, transport and recombination in disordered materials, layers and devices.
Learning outcomes
On successful completion of this course, students should have the skills and knowledge to:
· Ability of the student to apply theoretical knowledge for the investigation of properties of charge carrier transport parameters using various investigation methods: TOF, CELIV, DoI; 
· Ability to study and understand the newest scientific papers about physics and structures on the base of disordered materials;
· Look for solution of practical problems of technology and physics of disordered materials;
· Ability to understand the literature about disordered materials and devices;
Content
· (topic 1) General principles of formation and description of disordered materials and their relations with physics of crystalline materials. Density of states of disordered materials, criterium of Mott‘s transition and Andersen‘s localization of electron.
· (topic 2) Optical features. Photogeneration of charge carriers (Onzager‘s model) and recombination (Langevin‘s model). Charge carrier transport. Stochastic transport: influence of energetic and space disorder. Mott‘s law.
· (topic 3) Investigation methods and technique of optical, electrical and photoelectrical features of disordered materials.
· (topic 4) Technologies of disordered materials: thermal deposition, sputtering, glow discharge CVD, hot wire CVD, deposition from solutions, spraying and etc.
· (topic 5) Application of disordered material structures in electrophotography, thin film optoelectronics (FET, IC, LED).
· (topic 6) Physics and technology of thin film solar cells. Thin film solar cells of inorganic materials: c-Si, a-Si:H, CIGS, CIS, GaAs and A3B5 compounds.
· (topic 7) Organic thin film solar cells: layered structure, bulk heterojunction, tandem.
Teaching methods
· Lectures: 32 hours
· Practical work: 16 hours in order to implement concepts introduced in the lectures, to practice on real applications and to train students in scientific laboratories.
· Seminars: 8 hours for complex discussions on the topics of disordered materials.
Study materials	
· Disordered Materials, by Paolo M. Ossi, Springer (2002)
· Physics of Amorphous Semiconductors, by K. Morigaki, World Scientific Publishing Company (1999).
· Thin Film Solar Cells. Fabrication, Characterization and Applications, by Ed: Jef Poortsmans and Vladimir Arkhipov, John Wiley & Sons Ltd (2006)
· Tutorials, lectures and notes provided by the course instructor.
Assumed Knowledge
· Basic Knowledge of Mathematics, Quantum Mechanics, Solid State Physics.
Evaluation criteria
· Written exam 60%
· Laboratory works 30%
· Seminars 10%
