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In the presented research, we analyzed the already used model of ultrathin (nanoscopic) film [1,2] as spatially very limited and perturbed boundary conditions (along a single spatial direction) of molecular crystalline structures of anthracene type. This type of crystal, when the sample is spatially unlimited, behaves as absolute absorber of a close infrared portion of the electromagnetic field spectrum [3].

When the dimensions of the sample are reduced to nanometer size, drastic changes in its optical properties are created. These altered-quantum properties of the respective films mostly depend on nanoscopic film thickness (quantum-dimensional effects), but also on the existence and intensity of altered boundary conditions on the film surfaces (confinement effects).

The theoretical analysis of the optical properties (by the dielectric response) of such samples was carried out utilizing the Frenkel’s exciton model [3] and the adapted method of two-time retarded Green's function [4]. The four-layered nanofilms [1,2] with different boundary conditions on surfaces and surface layers were researched. Several discrete resonant absorption lines were obtained as a consequence of appearance of localized exciton states in the surface areas [1,4]. Their number and frequency position depend on five boundary parameter values. A very interesting and significant result was obtained: practically monochromatic absorption may occur [5]. Unlike the corresponding bulk-samples that are absolute absorbers in a near infrared region, in observed ultrathin films will appear selective and discrete reflection and high transparency. 

These results can greatly contribute to the development of optical nanoengineering, especially in the design of new optical imaging equipment in nanomedicine and for the tracing or adequate movement monitoring of the nanoparticles – drug carriers and deliverers [2,6].
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