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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) 
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where e is the electron charge, f(p,t) is the nonequilibrium carrier distribution function. 

The distribution function will be found using the classical Boltzmann equation  
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where f0(p) is the equilibrium distribution function. 

The electron velocity along the Y-axis is given by 
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After expanding the velocity in terms of py, we get the following expression 
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Expand (6) into a complex Fourier series 
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Solving equation (3) by the method of characteristics, substituting it and (4) in (2), an expression for the 
constant component of the current is obtained.  
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We substitute (5) taking into account the expansion (7) into (8), integrate, and after some transformations, 
expression (8) takes the form: 
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 cm / s, Jl(z) is the Bessel function. 

 

Figure 1. Dependence of the current density on the strength of a constant electric field applied along the X-

axis at fixed values of         and        a)         b)         c)         

III. CONCLUSIONS 

The influence of a constant electric field on the circular photovoltaic effect in an anisotropic graphene 
superlattice at normal incidence is investigated. An expression is obtained for the current density in such a 
superlattice. The features of the photovoltaic effect in such a structure are noted. The dependence of the 
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current density on the strengths of the applied fields has a non-monotonic, oscillating, alternating character 
(Figure 1). The largest amplitude of oscillations is achieved in the region of low fields. 
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I. INTRODUCTION 

The GAMESS package [1] is designed for computational quantum chemistry using ab initio methods. The 
package allows you to perform calculations in parallel on both shared and distributed memory systems. The 
experience of using computational quantum-chemical packages shows that it is often necessary to perform 
pipeline calculations, that is, such calculations in which a number of sequential calculations are automated 
and the results of each stage serve as input data for the next. For example, in the simplest case, the 
geometry of the calculated molecule is first optimized, and then some other calculation in which the 
coordinates optimized at the first stage serve as the initial ones. Existing wrappers for quantum-chemical 
packages, such as MacMolPlt, Avogadro and a number of others, only allow visualizing the results of 
calculations or help to compose input files for calculations. Therefore, it was decided to write our own 
wrapper for GAMESS, which performs the task of automating and pipelining calculations. At the same time, it 
is necessary that such a program also be able to work with the cluster queuing system - in our case, Slurm 
[2]. 

II. MAIN FORMULAS 

Python was used as the main development language. The following third-party tools were used along with 
the standard library: ASE (Atomic Simulation Environment) and the Python interface for Open Babel. The 
first library was used to form the structure of the input file of the GAMESS package; the second is for correct 
conversion of files into .mol and .gamout formats. 

The program is used for calculations of optimized geometry, subsequent energy calculations and report 
generation. The report is generated in accordance with the requirements of a specific task, therefore, for 
each task, you can write your own logic for its formation.  

The structure of the program is such that pipeline calculations can be done. Before use, you only need to 
compose a text file with one or several SMILES-structures of chemical compounds and determine the 
calculation parameters.  

During the development, an object-oriented approach was used to provide for further expansion of the 
program.  

To implement the GAMESS package, the Gamess class was written (Figure 1), which allows you to create 
an object with initial parameters responsible for the location of the rungms script, the version of GAMESS 
and the location of the folder with temporary files. The clear_temp method clears the temporary files folder if 
necessary; the run method takes the name of the input file for calculations, the number of processors used, 
the name of the output file and runs the rungms script using the methods of the standard Python library. 

 

Figure 1. Gamess class structure 


