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Theorists predict that galaxies like our Milky Way are formed when smaller galaxies merge into larger galaxies. As those smaller galaxies merge with larger galaxies, they are stretched apart until they are absorbed into the larger galaxy, yet their stars retain similar Doppler velocities which make them distinct from the other stars in the galaxy. Our project aimed to find how well we can test for such mergers in the disk of our own galaxy by fitting a smooth model to the Doppler velocities of stars and looking for clumps of stars that deviated from the model. In order to do this, we retrieved the Doppler velocities and magnitudes of stars from the Sloan Digital Sky Survey (SDSS)/SkyServer database. We created two velocity histograms, one for brighter stars and one for fainter stars, in each of three regions of sky. Then we simulated the presence of merged dwarf galaxies in the data, created a best fit curve for the histograms, and determined when we can detect the simulated data. Through these simulations we found that peaks at least as large as 10% of the total data are robustly detectable and as this percentage increases, the peaks are easier to detect. We were also able to conclude that fitting both the smooth model and the lumps in the data at the same time decreased the sensitivity of the test so that smaller peaks are harder to detect. To improve the sensitivity of our test we would determine a smooth model for the data independently of the data. The simulation also revealed that the model is equally sensitive to peaks located at the center of the model and those at the half-max of the model. This analysis will act as a guideline for finding evidence that dwarf galaxies have formed some of the disk of our own galaxy. Evidence for the merging of dwarf galaxies into larger galaxies can help astronomers understand how large galaxies have formed through the process of mergers and interactions with smaller galaxies.

 
