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ABSTRACT

Purpose: The paper investigated the effect of the combination of two structures on the transmission 
of electromagnetic waves as a multilayer filter. Examined how the combination of two structures affect 
the properties of the filter. As a component materials of structures used both right-handed material 
(RHM) and left-handed (LHM).

Design/methodology/approach: Analysis was performed using a matrix method for calculating the 
superlattice transmission. The influence of combination of two types of multilayer systems: periodic 
(binary superlattice) and aperiodic (Severin’s and Thue-Morse’s superlattices).

Findings: Studies have shown the structure of the transmission band of the structures, which 
is dependent on the polarization of the incident wave. Combination of various structures are not 
commutative, and therefore their transmission maps are not equal.

Research limitations/implications: The structures analyzed in the work consisted of a lossless 
material, isotropic and non-dispersive. An important analysis would be lossy dispersive materials. You 
should also examine the impact would have a separating layer structure and the influence of defects 
on transmission properties of superlattices.

Practical implications: The test structures may be used as filters of electromagnetic radiation. 
Placing the filter characteristics of the two structures allows pre-filtering an electromagnetic wave, in 
order to obtain a structure suitable for applications.

Originality/value: The paper shows how combination of two periodic and aperiodic structures affect 
the propagation of electromagnetic waves in a multi-layered system. The analysis was based on the 
determination of unpolarized transmission maps for complex structures.
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1. Introduction 

 

Multilayer systems, also called superlattices, enjoying the 
unflagging interest [1-5] due to their specific properties.  
A characteristic feature is the phenomenon of the photonic band 
gap. As filtration systems multilayer structures are usually created 

with dielectric materials, but are expected properties of such 
structures already created with modern left-handed materials, 
known as metamaterials. In his theoretical work Veselago predicted 
the existence of metamaterials [6]. Experimental confirmation of his 
theory came after 32 years [7]. This fact has caused interest in 
left-handed materials more research centers [8-17]. 
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