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Abstract:

| will present an overview of the work of the "GM Galaxies" project, which explores the relationship between history of a galaxy
and its observable traits. | will give three examples of our work, looking at how dwarf galaxies change their properties based on
their mass assembly, the Milky Way stellar halo responds to variations in its merging history, and the circumgalactic medium of
massive galaxies mediates the transition from star-forming to quiescent.
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o Brief introduction to the GMGalaxies project

Some slightly more detailed results at the
dwarf galaxy scale
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Galaxies are diverse, even once you control
for mass and large-scale environment
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Galaxies are diverse, even once you control
for mass and large-scale environment
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Why does this matter?

It must be understood before we can reliably
infer cosmology/particle physics

e.g. scatter in Mhalo — Mx, MgH - Mx,
intrinsic alignments; assembly biases;
gas redistribution (Mpm - fgas); DM redistribution; ...

It’s a clue to how we should think about galaxy phuysics
- in particular that feedback is multidimensional,
and galaxies have multiple quasi-equilibrium points

(cf Mark Voigt’s framing talk)
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Redshift 17.0
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Roth+ 16
Pontzen+ 17
Stopyra+ 21

Organic
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Redshift 2.8

Siep 684 Introducing GMGalaxies
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z=0 galaxies retain memory of history

Increasingly major mergers , Davies+ 2022
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z=0 galaxies retain memory of history

Increasing z=2 merger strength

VINTERGATAN-GM

HustrisTNG-GM

Alternative galaxy formation codes
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z=0 galaxies retain memory of history
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Place halo in different locations relative to filament
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Justin Read,
Oscar Agertz
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Feedback coupling, not just energy, matters

Supernovae + UV background ... .. + UV from young stars
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Feedback coupling, not just energy, matters
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Feedback coupling, not just energy, matters
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Study interaction with reionisation

Age of the Universe (Gyr)
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Gas density + stars

Miy(z = 0) = 1.4 x 10°M Mypo(z = 0) = 1.4 X 10°M,
My(z = 6) = 2.3 X 10°M, My(z = 6) = 0.8 X 10°M,
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Gas density + stars

Mypo(z = 0) = 1.4 X 10°M,, Mypo(z = 0) = 1.4 X 10°M,
Myo(z = 6) = 2.3 X 10°M, My(z = 6) = 0.8 X 10°M,
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Gas density + stars

Myo(z = 6) = 2.3 X 10°M, My(z = 6) = 0.8 X 10°M,
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Study interaction with reionisation
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gmgalaxies.org/#code
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Interaction between
reionisation and mergers in
dwarfs controls observable

properties, e.g. surface
brightness, cusp/core etc
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