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Annotation 

This report focuses on the study of the movement dynamics of charged particles (cosmic rays) 
within the Earth's non-uniform dipole magnetic field. The paper analyzes the potential chaotic 
nature of cosmic ray trajectories. Within the theoretical framework, the formation process of the 
Van Allen radiation belts is modeled, and the influence of the particles' initial energy on the 
geometric characteristics of these belts is investigated. 

In parallel with the theoretical models, the study examines the impact of the May 10, 2024, 
geomagnetic storm on cosmic rays reaching the Earth. Based on experimental data from the 
Tbilisi Cosmic Ray Laboratory, the Forbush effect accompanying the storm is analyzed. 

Additionally, non-linear dynamics methods, specifically Recurrence Quantification Analysis 
(RQA) and Cross-Recurrence Quantification Analysis (Cross-RQA), are employed for data 
processing. Through phase space reconstruction, it is demonstrated that during the geomagnetic 
storm, the seemingly chaotic fluctuations of the cosmic ray flux actually transition into a 
structured and deterministic state. 
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