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Background: Procedure:

The Large Magellanic Cloud (LMC), a small neighboring
galaxy around one Milky Way diameter away, provides
a unique opportunity to study outflowing gas clouds in
great detail. Massive stars in the LMC undergo
supernova explosions when they die, blasting gas in all
directions. If the gas escapes from the galaxy, a galactic
wind is formed. Using data from the Hubble Space
Telescope, we can try to better understand how this
wind moves and its physical properties. Because there
can be numerous of these gas clouds in each direction,
we often detect complex patterns that we are
characterizing with a Gaussian fitting algorithm.
Thoroughly studying the resolved galactic wind of the
LMC will ultimately contribute to our understanding of
the processes that drive galaxy evolution.

We used spectral observations from the HI4PI Survey3.

1. Gaussian Distribution: The first step in our study involves a deep understanding of the behavior of gas
particles in a cloud. In essence, the random movements of these particles along the line of sight
follow a Gaussian or normal distribution. This statistical principle is foundational to our analysis.

2. ldentifying multiple gas clouds: The spectral observations reveal a multi-component structure,

suggesting the existence of more than one gas cloud along the line of sight. Therefore, the emissions

we observe are a blend from different gas clouds, including those from our target: the Large

Magellanic Cloud

Isolatingthe LMC: To focus our study on the LMC, we mask out the unnecessary Milky Way data.

4. Fitting Gaussians: We then fit Gaussians to the isolated data. Our goal is to create a better fitting
Gaussian than the one provided by the HI4PI Survey. This step involves using Python fitting routines
like Specutils

5. Comparing Results: Finally, we compare our Gaussian fits to those provided by the HI4PI Survey. This
comparison allows us to determine the efficacy of our models and helps us refine them for better
accuracy.
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Fig 1. The LMC photographed by the European Space
Agency's VISTA Telescope
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Because our new residuals are close to O K, it suggests that the fits are likely better than those provided by
the HI4PI survey. This allows for more accurate constraints on the kinematics of the gas in the LMC, thereby
improving predictions about the gas belonging to the wind and its total mass. This in turn would enhance
understanding of the processes driving galaxy evolution and their impact on star formation
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