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Figure 2. Spectral dependence of the extinction efficiency factor (a) and the near-field scattering efficiency 
factor (b) for two-layer Cu@SiO2 nanospheres placed in the CuPc matrix. The radius of the copper core R1 = 

25 nm, the outer radius of the two-layer sphere R2 = 30 nm (curve 1), 40 nm (curve 2), 50 nm (curve 3) 

III. CONCLUSIONS 

Results of numerical simulations show that attenuation spectra of hybrid metal-organic nanostructures, as 
well as the near field effects at the spectral range of absorption bands of organic component, can be 
regulated by changing plasmonic nanoparticle material, their size or shell refractive index and thickness. 
Besides, the degree of near-field interactions with dense packaging can be regulated by the choice of the 
matrix in which the nanoparticles are placed. 
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I. INTRODUCTION 

The main disadvantage of using Fabry-Perot and Smith microcavities in thermo-optical converters is their 
sensitivity to environmental conditions (changes in its temperature) [1-3]. As a result, due to the energy 
absorbed by the resonator, its temperature increases and, consequently, its optical base changes, which 
leads to a shift in the spectral characteristics and deterioration of performance criteria [4-6]. 

II. MATERIALS AND METHODS 

In this work, a mathematical model was created with the help of which the conditions were obtained under 
which the dependence of the light flux of the readout radiation reflected by Fabry-Perot and Smith 
microcavities minimally depends on the initial temperature of the resonator. 
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III. RESULTS 

The main thermosensitive element of a thermo-optical converter is a matrix of film resonators (Figure 1), in 
which both Fabry-Perot and Smith microresonator can be used. It was found that the light modulation 
characteristics of the microresonator of the matrix under consideration are determined by the change in their 
temperature, the value of the spectral shift of the transmittance or reflection of each of the resonators, and 
the wavelength of the readout radiation. 

 

Figure 1. Matrix of microresonator 

The dependences of the change in the luminous flux on the change in the initial temperature of the 
microcavities have extrema, near which the value of its change in absolute value is maximum and for the 
resonator under consideration practically does not change. Therefore, to obtain a more temperature-stable 
operation, it is necessary that their initial temperature corresponds to the extremum of the dependence of the 
change in the luminous flux on temperature. This can be realized by obtaining an appropriate value of their 
optical base or by technological formation of a dielectric layer between the mirrors, or by heating to an 
appropriate temperature. In this case, the dependences of the luminous flux and the change in the reflected 
light flux of the readout radiation without and under the influence of IR radiation on the change in the initial 
temperature of the resonator will have the form shown in Figure 2. 

a)  b)  

c)  d)   

Figure 2. Dependences of the light flux of the readout radiation, reflected a) - Fabry-Perot microresonator; b) - Smith 
microresonator with a corrected initial temperature, without (Фr0`) and under the influence of IR radiation (Фr1`); 
dependence of the change in the luminous flux ΔФr`, reflected c) - by a Fabry Perot microresonator, d) - Smith 
microresonator, under the influence of IR radiation on the change in the initial temperature of the resonator ΔТ 

According to calculations, in order to increase the temperature stability of Fabry-Perot and Smith 
microresonator for their use in devices for converting information from the IR region of the spectrum to 
another, a prerequisite is that their initial temperature matches the extremum of the function of the 
dependence of the change in the luminous flux on temperature. In this case, the dynamic temperature range 
of the Fabry-Perot microresonator is 0.3 ° C, which is 20 times less than that of the Smith microcavity (6 ° C). 
In this case, the change in the light flux under the influence of IR radiation at the output of the Fabry-Perot 
microcavity will be 20 times greater than after the Smith microresonator. 
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IV. CONCLUSION 

Thus, in order to obtain a more temperature-stable operation of both a Fabry-Perot microinterferometer and 
a Smith microresonator, operating in the mode of converting information from the IR spectral region to 
another, for example, a shorter wavelength, it is necessary that their initial temperature corresponds to the 
extremum of the dependence of the change in the light flux on temperature. In this case, the dynamic 
temperature range of the Fabry-Perot microinterferometer (0.3°) will be 20 times less than that of the Smith 
microresonator (6°). In this case, the change in the luminous flux under the influence of IR radiation at the 
output of the Fabry-Perot microinterferometer will be 20 times greater than after the Smith microresonator. 
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I. INTRODUCTION 

The unique electrical and optical properties of graphene-based materials and the development of techniques 
for fabricating low-dimensional structures motivate intensive efforts to implement graphene-based nano- and 
optoelectronics. However, the pseudo-relativistic behavior of charge carriers was found in the energy bands 
of not only graphene.  

There is a certain class of two-dimensional (2D) materials, which includes graphene, silicene, germanene, 
phosphoric, etc. It is called Dirac materials or graphene-like materials. Currently, the possibility of creating an 
electronic band structure of graphene by using an additional periodic potential has aroused increased 
research interest in superlattices (SLs) based on graphene-like materials (GSL) [1]. In this paper, the 
influence of a constant electric field on the circular photovoltaic effect in an anisotropic GSL at normal 
incidence are investigated. The expression for the current density in such a superlattice is obtained. 

II. MAIN FORMULAS 

The energy spectrum of the structure in the low-energy approximation has the following form [2] 
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, n=b/a, a is the height of the hole, b is the barrier width, px=pxd, 

  
     

       d=a+b. Different signs are applicable the valence and conduction bands. 

We will consider the response of the superlattice to the action of constant and alternating electric fields. 

 ⃗                               where E0 is the modulus of the intensity of the constant electric field, 

E0x,y, ω are the amplitude and frequency of the alternating electric field.  

The current density jy, along the Y-axis is determined by the formula:   

   〈  ∑          〉       (2) 

mailto:polin.badicova@gmail.com

