Unraveling the Dynamics of Stellar Streams in Merging Galaxies
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Stellar streams are elongated threads of stars with similar orbits in the outskirts of a galaxy. These stars can give us
insight to the formation history of galaxies. Streams formed via accretion confirm that galaxies are formed
hierarchically with smaller systems being accreted onto larger ones. The debris from these accretion events contains
sighatures from the destroyed objects and can tell us more about early universe galaxies by studying their
abundances and kinematics (e.g. Helmi 2020). This is why it’s important to be able to identify such streams and how
merging events affect them, in addition to it telling us more about the future of our own galaxy. These streams can
also give constraints on the mass distribution in a dark matter halo (e.g. Johnston 2016, Helmi 2020). As a dwarf
galaxy, called the Large Magellanic Cloud (LMC), is currently merging with our own Milky Way (MW), it is interesting
to look at the effect of such a merger on pre-existing stellar streams in the infalling dwarf galaxy.
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Figure 1. All Streams in an Infalling Satellite

. . . . . . . . i . . . The x-y positions of all stars in all stellar streams of an LMC-like dark matter halo (the satellite) being accreted
The simulation analyzed in this poster is of an LMC-like satellite halo that is merging with a MW-like halo with into a Milky Way-like halo (the host), showing the initial positions in the satellite (left) and the final positions in

parameters based on Garavito-Camargo et al. 2019: the host halo has a total mass of M = 1.6*10"12 solar masses, and the host halo (right). All panels have identical x and y axes centered around the center of mass of the satellite.
a scale radius of a = 40kpc, and the satellite halo has a mass of M = 3*10”11 solar masses, and a scale radius of a = The streams are initially orbiting the satellite halo and eventually fall into the parent halo. While the satellite
20kpc. There are 512 lower mass (10"4 solar masses) streams and 512 higher mass (10”6 solar masses) streams with a gets stripped apart by tidal forces, the streams get stripped as well and start orbiting in the parent halo. Their
range of initial velocities, positions, orbital eccentricities, stream lengths, and apocenter radii). Each stream contains b2t IS (A U AP L A7) 5 S e T e e a2 S, LRl o)/ Lty @cke) GHte s DA il

.« ge . . . i . . . satellite, but they end up on widely different orbits in the host halo after the merger event.
1,000 individual star particles. The stream star particles were created in a separate simulation in a static halo

potential using the package Gala (Fardal 2015, Price-Whelan 2017) before being put in the simulation with a merging
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host and satellite halos. This simulation was then run for about 6 Gyr using the N-body code Gadget4 (Springel 2021). x (kpc)
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Single Stream Example » t = 0.0 Gyrs t = 6.13 Gyrs
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Future Work

Do a deep analysis of more streams

Key Points
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Look closer at what’s happening during the dips and peaks (large changes in This Specific stream is pulled out of the satellite halo’s orbit and is Split into those of the author(s) and do not necessarily reflect the views of the National Science Foundation.

the potential and kinetic energy) two separate streams with slightly different orbital planes. e

Look for trends of the evolution of streams with their initial properties. Garavito-Camargo, N., Besla, G., Laporte, C. F. P., et al. 2019, ApJ, 884, 51
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Compare to the evolution of the same streams in isolation in the host halo, Some streams are stripped during the first pericenter and some are stripped Price-Whelan, A. M. 2017, JOSS, vol 2, id 388
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and compare the same set of streams when evolving in the host halo when a later

similar satellite falls in




