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Exploring overdensities in the Milky Way halo using machine learning and RR Lyrae stars

Abstract

The currently hierarchical model of the formation of the Milky Way is based on the idea that
a series of accretion and merging events led to its assemble. These accretion events may
leave their imprint in the form of structures such as stellar streams, shells or clouds, which
appear as overdensities with respect to the underlying halo distribution. Thus, finding new
overdensities idates is crucial to properly infer our galaxy's formation history.

RR Lyrae (RRL) stars have been used to find or trace the shapes of many Milky Way halo
overdensities. This is because RRL are sufficiently rare to not randomly form in pairs
outside of stellar structures. However, we required a kinematic analysis on RRL to relate
them to the same structure.

In our work, we had been analyzing the orbits and special distribution of known
overdensities and new idates. Our sample of RRL contains their 3D spatially positions,
proper motions, radial velocities, and in some cases chemical composition.

In this talk, we will be sharing our kinematic analysis of this sample. We will also discuss the
importance of finding new overdensities and how increasingly larger databases, such as
afforded by Gaia, make it necessary to implement improved data analysis techniques in
order to more proper and efficient analysis.

Finally, we will discuss the efficiency of clustering algorithms, such as DBSCAN, in the



classification of new idates of stellar overdensities, by analyzing the effectiveness to
recognize known overdensities, such as Virgo Overdensity.
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