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DEVELOPMENT OF A NEW APPROACH FOR APPLICATIONS OF RELIEF-PHASE PHOTO-RECORDING MEDIA IN HOLOGRAPHY
According to main tasks and objectives of the project, we conducted a joint research for optimization of the holographic recording procedure onto novel photothermoplastic media (PTPM) based on composite As-S-Se systems, and polymeric layers based on carbazolic compounds. During this period, several new types of high-efficient diffractive optical elements with improved properties were created. Detailed studying and characterization of the novel multi-component semiconductors systems as well as photosensitive polymeric systems based on modified vinylcarbazoles were carried out. We determined optimal pro-ratio concentrations of semiconductor and polymeric materials within their respective compounds for holographic recording with improved characteristics. The mathematical model, which adequately describes holograms recording during charging and exposing of PTPM, was elaborated. An improvement of PTPM-based recording equipment with capabilities that allow ones to compare it to the best similar products in the U.S. and worldwide marketplaces was performed. Programmable and self-adjustable recording techniques onto the PTRM for each specific holographic application on a basis of improved PTRM-based recording equipment were realized. Also, a new method of blazed grating formation using nonlinear response of photosensitive materials was developed as an additional spin-off of conducted research. This method is based on asymmetry in grating recording due to photo-galvanic current. We have developed theoretical model of blazed grating formation in external or internal photo-galvanic fields. Also, this theoretical approach could be applied to formation of blazed grating in PTPM structures by using asymmetry in corona field charging.
