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Undergraduate research - particularly in particle 
astrophysics - has been a theme in my education.
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The FOGGIE collaboration analyzes galaxy evolution 
via an unprecedented high resolution simulation.
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As gas extends outward from the heart of galaxies, it 
becomes more tenuous - so where do galaxies end?
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z = 1.67 z = 0.56



Defining a “galactic barrier” is difficult, but a 
commonly-accepted outer limit is the virial radius.
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Galaxies consist of gas at a range of temperatures 
and densities, which can be separated into regions.
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At different points, stars can trap metals and seed 
them through interstellar and circumgalactic media.
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Stars create heavy elements whose abundances and 
locations are important to galactic evolution.
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Galactic density and metal mass are directly linked 
to stellar evolution and galaxy-wide gas flows.
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We can look at the metal mass, total mass, and 
metallicity of the stars, ISM, and CGM over time.
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Galaxies are dynamic, and tracing metals through 
time and space reveals their histories.
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