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Disperse systems are widely used in technology (medicine, food science, oil refining, metallurgy, etc.) and everyday life [1,2,3,4,5,6]. We study dispersed systems when we care about the environment and want to get rid of harmful aerosols or suspension pollution [7,8,9]. The study of the characteristics of aerosol media is of particular importance when ensuring normal life activity, which places high demands on the cleanliness of the airspace of industrial and residential premises. At the same time, such problems as the determination of the dispersal parameters of aerosol media in closed volumes of various devices and local areas of industrial, administrative, and residential buildings come to the fore.



Dispersed systems, as systems in two-phase and multi-phase states, exhibit many new properties compared to a continuous medium [10,11,12]. In addition, the dynamics of dispersed systems during their interaction with physical fields [13], in the process of chemical transformations, combustion [14,15] is of interest.



There are fundamental and applied problems associated with measuring the size and concentration of particles in a dispersion medium. Optical measurement methods imply the development of the optics of disperse systems, in which the symmetry or asymmetry of the radiation scattering indicatrix plays an important role [16,17].



This special issue contains works devoted to the study of dispersed systems and the role of the concept of symmetry in the physics, mechanics, and optics of systems.



In the work of a group of scientists involved in the visualization of the combustion of metal nanoparticles, the possibilities of optical methods for monitoring the combustion surface of particles are shown [18]. Impressive video materials of fast particle combustion processes have been obtained. The central symmetry of the propagation of the combustion wave front and the formation of combustion products in a thermite mixture of nanoaluminum and iron oxide are found. This is a consequence of the symmetry of the properties of the system under study at the micro- and macrolevels.



The next work explores the effect of high-intensity ultrasound on the process of coagulation of particles of a gas-dust dispersed system [19]. This problem arises when particles are removed from the carrier gas stream. The symmetry of the applied field is important for the efficiency of coagulation and gas purification from particles. It has been found that ultrasound has a particularly strong effect on fairly concentrated disperse systems.



The following works [20,21] deal with the mathematical aspect of the concept of symmetry in problems related to disperse systems. It should be noted that symmetry issues often arise in the problems of processing measurement information about disperse media, especially in the application of optical remote diagnostic methods [22].



In [20], the polarimetry method is considered a tool for the nondestructive analysis of the properties of dispersed systems, such as aerosols and hydrosols. The authors have developed a universal Muller matrix synthesizer based on the concept of a polarizing ellipsoid, for which symmetry features are important.



In a more general sense, the work [21] considers the symmetry of a physical system as its property, which is preserved after transformations are carried out on it. In a physical system, including a dispersed system, there are unchanging invariants that are studied by the similarity theory. The review is devoted to the motion of aerosol particles, including those under the influence of external fields, with particular attention to problems related to the theory of similarity and invariants. The results of the work have something in common with the topic of works [13,19], in part, concerning the effect of ultrasound on the aerosol system.



Although the articles collected here do not cover the entire spectrum of the concept of symmetry as applied to dispersed systems, it becomes clear that the concept of symmetry is important when applied to such systems. This manifests itself in methods for measuring the characteristics of particles in aerosols, suspensions, etc., as well as in the mathematical description of the dynamics of dispersed media.
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