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III.P.3. Obtaining and characterization of doped boro-posphate nanomaterials for photonics 
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Nanomaterials were designed and obtained for photonics applications, using B2O3 and P2O5 as glass network 

formers, Li2O, Al2O3 and ZnO as modifiers and rare-earth or transition oxides as dopants for magneto-optical 

properties. 
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Following the theory of two-photon resonance interaction between two dipole active and one dipole forbidden 

atoms in the two-photon resonance, we propose to study this effect in the two-mode resonance situation of the 

cavity. In this case the non-Markovian transfer of energy from two dipole active radiators to dipole-forbidden 

atom is discussed. The nonlinear quantum nutation of this system of radiators is discussed. The entanglement 

between the radiators and field is obtained. 

 

 

III.P.5. This poster presentation has been modified by authors. It was scheduled as oral presentation 

V.O.13. on Sept. 4, 12.30 – 12.45 
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We present the results of a systematic study of persistent photoconductivity (PPC) generated by UV-excitation 

in thin membranes based on crystalline GaN. The PPC was found to be optically quenched under extrinsic 

excitation (quanta energy lower than Eg). Interesting optoelectronic phenomena have been evidenced in 

nanoperforated GaN membranes. In particular, nanoperforation-induced optical quenching of PPC was found to 

occur at temperatures T < 100 K under intense intrinsic excitation. The obtained results are discussed taking into 

account strong surface localization of charge carriers in GaN thin membranes as well as UV-induced reactions 

occurring at surface states under intense intrinsic excitation. 
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We prove analytically that metallized TiO2 nanotubular structures are characterized by negative refractive index 

which opens the possibility for their use as cost-effective focusing elements. Flat and concave lenses assembled 

from these nanotubes demonstrate good focusing properties at specific photon energies which are determined by 

both the geometry of nanotubes and metal used. Along with this, formation of whispering gallery modes has 

been evidenced by the spectral distribution of cathodoluminescence related to individual TiO2 nanotubes or a 

cluster of nanotubes. The obtained results show that the membranes consisting of weakly-bound TiO2 nanotubes 

are promising materials for optoelectronic and photonic applications. 
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In this work a resistively heated thermal probe of an Atomic Force Microscope (AFM) is brought in contact 

with the sample surface giving rise to a temperature gradient and a Seebeck voltage in the specimen. The 

average temperature rise of the probe is determined from the change in its electrical resistance. The heat transfer 

rate between the probe and the sample is estimated using a heat transfer model. The thermal conductivity is 

determined from the measured thermal resistance of the film. The Seebeck coefficient value is calculated using 

the measured temperature drop and the Seebeck voltage in the plane of the sample. The Seebeck coefficient was 

measured on a BiTe nanoparticles thin film deposited on glass. The thermal conductivity for the same film was 

measured. 
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We present the handheld scanning probes recently developed in our current project for Optical Coherence 

Tomography (OCT). With regard to existing devices, the newly developed handheld probes are simple, light 

and relatively low cost. They have uni-dimensional (1D) galvanometer scanners therefore they achieve 

transversal sections through the biologic sample investigated - in contrast to probes equipped with bi-

dimensional (2D) scanners (galvanometers or with Risley prisms) that can also achieve 3D reconstructions of 

the samples. For galvoscanners the optimal scanning functions studied in a series of previous works are pointed 

out; these functions offer a higher temporal efficiency/duty cycle of the scanning process, as well as artifact-free 

OCT images. The testing of the handheld probes in a series of applications is presented, for metalo-ceramic 

dental prosthesis, larynx, and oral cavity. 

 


