
6

Журнал Белорусского государственного университета. Физика. 2024;2:4–10
Journal of the Belarusian State University. Physics. 2024;2:4–10

a spacer is either air or glass. By varying the structural properties of the hypercrystals we aim at reaching as 
much hypercrystal’s absorbance as possible. Here we consider the hypercrystal as stack of layers ((AB)10C)7. 
The lower index shows, how many periods we take, e. g., (AB)10 means 10 periods of layers A and B. The pe
riod of the hypercrystal is much smaller than the free-space wavelength as d  λ0, but well above the unit cell size 
of the hyperbolic metamaterial d  a.

Electromagnetic wave propagation is a hypercrystal can be described as follows. At first, we solve the Maxwell 
equations in each homogeneous slab with its own isotropic dielectric permittivity ε and magnetic permeability 
µ = 1. We take the plane of incidence to be the plane X Z and the axis Z is the direction of stratification [8] as 
shown in fig. 2, where k i is the wave vector of the incident wave and k x = bex is the component of the wave vector 
along the axis X. Then we use the boundary conditions to determine the reflection and transmission coefficients. 
Generally speaking, the theory of waves in multilayer systems [9–11] is involved for finding characteristics of 
reflected and transmitted electromagnetic waves in multilayer hypercrystals.

Absorption properties of hypercrystals
Dispersion of a hypercrystal. Dispersion causes light waves of different wavelengths to propagate at different 

speeds in hypercrystals, which can affect the phase and amplitude of the light waves, and therefore the absorption 
properties of the hypercrystals. Dispersion can be defined as dependence of the wavevector on the frequency, 
the real and imaginary parts of which govern the phase and the amplitude, respectively.

Fig. 1. Structure of the hypercrystal as a periodic variation  
of the composite hyperbolic and dielectric media

Fig. 2. Schematic of the wave reflection and transmission


