Elucidating the Nature of Feedback Mechanisms in
Galaxies via Emission-Line Studies of the Warm and Hot
Circumgalactic Medium
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* To reproduce observations, simulations of galaxy
formation require feedback to prevent excess star
formation

* We know the most likely sources of this feedback: stars,
supernova explosions, black holes

 Many things are unknown about how the feedback works,
thus simulations usually make entirely different choices:
thermal vs. kinetic feedback, cosmic rays, magnetic
fields, bipolar outflows, stars vs. AGN

* If the simulations are all tuned to match certain
observables (e.g., galaxy luminosity function, etc.), what
observables would help to distinguish the models?

* One under-explored place is the circumgalactic medium,
specifically the warm (UV) and hot (X-ray) phases



A ~MW-mass galaxy from TNG50: Edge-On

Galaxy 2, edge-on
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A ~MW-mass galaxy from TNG50: "Mid-On"

Galaxy 2, inclined 45°
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A ~MW-mass galaxy from TNG50: Face-On

Galaxy 2, face-on
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X-ray Surface Brightness

FIRE2-m12f EAGLE-GalO04 TNG50-101 Tempest10

"Emily Silich
(Caltech)
104

FIRE2-m12f (CR) Blizzard TNG50-322 SIMBA-49

Silich et al. (2025)



Bulk Velocity: Edge-On
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Models with bi-
directional outflows
show a tilt in the
velocity map dipole,
others do not
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Bulk Velocity: Face-On

The typical speeds
of the bulk motions
reveal the presence
or absence of a bi-
directional outflow
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Velocity Dispersion: Edge-On
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Velocity Dispersion: Face-On
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Models of UV Emission Lines
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How do we observe this?
g

* The diffuse warm/hot CGM in
extragalactic systems is faint—and
typically drowned out by the MW
foreground —but may be detected in
individual emission lines
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