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Particle tracing in electro-magnetic fields is a well-established technique widely applied for many physics tasks in the Earth's magnetosphere. Nowadays, there are a large number of tools available for researchers. However, no matter how routine the procedure is, it nevertheless requires tuning a large number of parameters, which obviously affects the shape of individual trajectories and accuracy of their reconstruction. Yet, for all its widespread use, there is little to no discussion in literature devoted to parameters selection and their effect on the accuracy as well as to the accuracy of the procedure itself in this region. Moreover, a vast majority of the tools neither allow fine tuning nor provide a thorough description of hardcoded parameters.
Here, we analyze the effects of the most explicit parameters on individual trajectories for particles from three geomagnetic sources: galactic cosmic rays, albedo, and the penumbra region. Parameters examined include solver type (e.g., Runge-Kutta, Buneman-Boris and other), step scheme (adaptive or fixed), step length (seconds for fixed steps; points per Larmor radius/period for adaptive), break conditions, set of Earth's magnetic field (EMF) components (main, external, lithospheric), degree of accuracy in the main magnetic field description (provided by different models). We employ our particle tracing tool GT [], developed with emphasis on flexibility and parameters' customization as well as thorough description of the tracing region. The tool allows toggling all the aforementioned parameters in particular offering notably wide possibilities in defining the EMF.
[bookmark: _GoBack]In addition, we will discuss trajectories' uncertainties associated with different parameters, and their effect on computation of quantities that are more general and structures: asymptotic directions, interaction points, cutoff rigidities, penumbra structure.
