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tell about the molecular composition of the substance without resorting to additional tools. However, 
most of the substances that must be investigated, have a dull fluorescence, or do not have it at all. 
For such cases were synthesized fluorescent probes. 

The fluorescent probe binds to the molecule under investigation, and after exciting radiation 
transmits information about the environment in which it is located. Since the medium in which the 
fluorophore is located strongly affects the intensity of the fluorophore emission, the decay time of the 
fluorescence and the maximum of the spectrum, we can understand the composition of the solution 
by changing these parameters. Depending on which probe was used in the study, data on solution 
viscosity, temperature and polarity can be obtained. 

Acknowledgments: The reported study was funded by RFBR, Project No.20-32-90116. 
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Nowadays, lasers are widely used in various technologies from medicine to space. This has 
created constantly growing needs to improve the efficiency of laser systems, increase their power, and 
expand their spectral ranges of generation. The development of new materials for converting laser 
radiation using methods of nonlinear crystal optics is an urgent problem, as well as the study of their 
optical properties. Much interest is being directed towards the study of oxide crystals, in particular 
complex borate crystals. Such crystals, which have been intensively studied in recent years, include 
huntite-type scandium borate with three cations [1]. 

This work is dedicated to study the optical properties of scandium borates with the general 
formula RExPrySc2+z(BO3)4 (x + y + z = 2, RE = Nd, Sm, Tb, Tm, Yb), grown by the TSSG 
method. The structure, absorption and luminescence of these crystals have been investigated. The 
efficiency of second harmonic generation (SHG) of a nanosecond Nd:YAG laser radiation (1064 nm, 
6 ns) was studied using the Kurtz-Perry powder technique [2]. The effective nonlinear optical 
coefficient is estimated at deff = 0.34, 0.74, 0.82, 0.85, 0.84 pm/V for R = Nd, Sm, Tb, Tm and Yb 
respectively. The influence of the composition and linear optical properties on the efficiency of SHG 
has been discussed. 

This work was supported by RFBR, Projects No. 19-05-00198. 
 

1.  Kokh A.E., Kuznetsov A.B., Pestryakov et. al. // Cryst. Res. Tech. 2017. V. 52, No. 8. 
160037. 

2.  Kurtz S.K. and Perry T.T. // J. Appl. Phys. 1968. V. 39, No. 8. P. 3798–3813. 
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The study of the triplet triplet absorption capacity of crystal violet (CV) in various solvents was 
carried out by the pump probe method. Water, dimethyl sulfoxide, isopropyl alcohol and ethyl 
alcohol were selected as solvents. The formation of triplet states in various CV solvents was revealed 
upon excitation by nanosecond radiation of the 4th and 3rd harmonics of a Nd:YAG laser 
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(wavelengths 266 and 355 nm, average power 25.5 mV, repetition frequency 3 Hz, pulse duration 
10 ns, peak power 10–12 mW/cm2). When CV is exposed to radiation from both the 4th and 3rd 
harmonics of a Nd:YAG laser (wavelengths of 266 and 355 nm), the formation of triplet states of CV 
is observed. The maximum triplet triplet absorption is at 460 nm. 

Project No. FSWM-2020-0033 of Russian Ministry of Science and Education. 
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The results of numerical simulation of the parasitic lasing occurrence in a disk laser based on a 
ZnSe:Fe2 + crystal are presented. Similarly to [1], the conditions for the appearance of parasitic lasing 
in a disk ZnSe:Fe2+ laser are analyzed numerically at different doping profiles. Two types of 
conditions are considered. In the first one iron ions are assumed to be uniformly distributed in one 
thin layer located either on the surface of the crystal or inside the crystal. In the second one doping 
is carried out in four parallel inner layers in disconnected regions [2]. The dependences of the 
maximum pump spot size at which parasitic lasing does not develop in the direction transverse to the 
optical axis on the pump energy density are obtained. The finite element method is used to 
investigate thermoelastic deformations arising during optical pumping in ZnSe and ZnS crystals. It is 
shown that a piecewise-discontinuous doping profile [2] can significantly increase the maximum 
output energy of ZnSe:Fe2+ and ZnSe:Fe2+ lasers with disk geometry of the active element due to the 
increase in the pump spot size and the decrease in optical distortions in the crystal. 

 
1. Dormidonov A.E. et al. // Appl. Phys. B. 2016. 122. 211. 
2. Alekseev E.E., Kazantsev S.Yu. and Podlesnikh S.V. // Opt. Mater. Express. 2020. 10. 

P. 2075–2084.  
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Since the demonstration of molecular beam epitaxy which widened the ability to establish more 
applications based on semiconductor materials, and after the big success of quantum well structures 
for infrared detection, a lot of attention has been paid to the quantum discoveries [1], this has 
stimulated the development of quantum dot structures and its ability for infrared detection. In the 
past decades the quantum dot structure has proven their efficiency in comparison to other types of 
semiconductors and they have become an interesting field for research because of their high 
photoconductive gain, low dark current and the ability to operate under increasing temperature 
conditions. 

Near room temperature semiconductor detectors have become the required optical detection 
approach in a variety of developing application areas especially in the visible and short-wave infrared 
spectral regions. QDIPs have been used in a range of quantum photonic applications, including 




