On the possibility of applying the motion magnification method to study polar auroras
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Many processes occurring in the magnetosphere-ionosphere system are reflected in various, often very picturesque and dynamic forms of auroras. The most active and bright forms of auroras are caused by fluxes of charged electrons accelerated in electric fields. To study these processes through their auroral manifestations, it is necessary to consider both temporal and spatial changes. Television and optical technology make it possible to record auroral forms with good temporal and spatial resolution. Integrating frames over a certain area can reveal temporal variations in the intensity of the glow. However, information about the spatial dynamics of auroral phenomena is still far from fully utilized, although this information is uniquely detailed for the ionosphere-magnetosphere system. At the same time, there are fundamental physical limitations on the possibility of registering the fine-scale spatiotemporal structure of polar auroras, which are determined by factors such as the intensity of radiation in the observed wavelength range, detector sensitivity, optical system luminosity, lifetimes of excited states of atmospheric components, and the speed of "movement" of auroral forms. Therefore, it is necessary to develop and use special approaches for the analysis of optical images of auroras. In this study, the so-called Motion Magnification Method (MM method) for small oscillations based on optical data of auroral glows is being developed. In fact, the MM method acts as a "microscope" for small-amplitude movements in a sequence of photo images or videos, artificially amplifying small displacements. This allows for the study of multimodal and non-stationary oscillatory processes that are detected in the complex structures of auroral glows. The work of AAC was partly supported by the Theoretical Physics and Mathematics Advancement Foundation "BASIS". 
