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Sažetak: U radu smo predstavili mikroskopsku teoriju optičkih svojstava nanoskopski tankih kristalnih molekulskih struktura ograničenih dvema površima. Izlaganje ovakvih nanofilmova spoljašnjim elektromagnetnim poljima rezultira stvaranjem eksitona – ali drugačijih osobina od onih u odgovarajućoj dimenziono neograničenoj (balkovskoj) strukturi. Eksitonska stanja i energetski spektri računati su metodom dvovremenskih i temperaturski zavisnih Grinovih funkcija i pokazano je da se u filmovima mogu javiti dve vrste optičkih pobuđenja: balkovska i površinska eksitonska stanja. Zakon disperzije energije eksitona pokazuje diskretno ponašanje sa ne-nultim vrednostima. Analiza dielektričnih svojstava ovih kristalnih nanosistema pokazuje da permitivnost jako zavisi od debljine filma, dakle kao posledica kvantno-dimenzionog efekata. Pored toga, permitivnost pokazuje veoma usku i diskretnu zavisnost od frekvencije spoljašnjeg elektromagnetnog polja, kao posledicu rezonantnih efekata. Posebno su i detaljno istraženi uticaji graničnih uslova na apsorpcione karakteristike ovih nanostruktura. Analize su pokazale da se široka apsorpciona zona u bliskoj IC oblasti kod balk kristala svodi na svega nekoliko diskretnih apsorpcionih pikova u ultratankim filmovima iste kristalografske građe. 
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QUANTUM-SIZE EFFECT AND IR ABSORPTION

IN CRYSTALLINE MOLECULAR ULTRATHIN FILMS
Abstract: In this paper, we presented a microscopic theory of the optical properties of nanoscopic thin crystalline molecular structures bounded by two surfaces. Exposure of such nanofilm to external electromagnetic fields results in the creation of excitons - but with different properties than those in the corresponding dimensionally unlimited (bulk) structure. Exciton states and energy spectra were calculated using the method of two-time and temperature-dependent Green's functions, and it was shown that two types of optical excitations could occur in films: bulk and surface exciton states. The exciton energy dispersion law shows a discrete behavior with non-zero values. Analysis of the dielectric properties of these crystalline nanosystems shows that the permittivity strongly depends on the thickness of the film, due to the quantum-size effect. In addition, the permittivity shows a very narrow and discrete dependence on the frequency of the external electromagnetic field, as a consequence of resonance effects. The influences of the boundary conditions on the absorption characteristics of these nanostructures were investigated in detail. Analyzes have shown that the broad absorption zone in the near-IR region of bulk crystals is reduced to only a few discrete absorption peaks in ultrathin films of the same crystallographic composition.
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