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Are Galaxy Tendrils Consistent with the Standard Model of Cosmology

Jocelyn Elphick
Saratoga Springs High School, Saratoga Springs NY, United States

Testing the standard model of cosmology plays a critical role in astrophysics. In previous research, the
Millennium Simulation, a cosmic mathematical model, has been compared to real- life observations to
determine if it is an accurate representation of the universe. Here, galaxies and groups of galaxies from
the Millennium Simulation were used to examine if tendrils, which are large-scale structures that are
made up of galaxies, can be found within the simulation, as they have been previously found in observed
data sets. Additionally, filaments, also large-scale structures, were searched for as they have also been
found in previous studies. The sample of galaxies and groups from the Millennium Simulation included
10,107 galaxies and 1,311 groups. To determine if tendrils could be calculated, the nearest neighbor
density (the number of galaxies near another galaxy) was found within the data set for every galaxy and
group, as calculated based on the third-nearest neighbor to a galaxy. Then, using the same minimum
spanning tree algorithm; that has been applied in real-life observational studies, tendrils along with
filaments were searched for in the Millennium Simulation. The algorithm found seven filaments and 65
tendrils, which is similar to reported real-life data. By searching for filaments and tendrils not only did this
study validate the accuracy of the Millennium Simulation, but it also provides insight into the dynamics of
gravity and dark matter on a large scale.
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