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AGORA

The AGORA Project

A High-resolution Galaxy Simulations Comparison Initiative: www.AGORAsimulations.org

High-res Galaxy Simulations
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e Contact: santacruzgalaxy@gmail.com
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AGORA Goal & Team

e GOAL: A collaborative, multi-
platform study to raise the realism
and predictive power of galaxy
formation simulations

e TEAM: 160+ participants from
60+ institutions worldwide,
representing 9+ codes as of 2021

e DATA SHARING: Simulations
outputs and analysis softwares will
be shared with the community

e Flagship paper by J. Kim et al. (2014), 2nd paper by J. Kim et al. (2016), 3rd paper by S. Roca-Fabrega et al. (2021)




The AGORA CosmoRun

-Radiative cooling
and heating off

-Star formation off

-SNe feedback off
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Seven participating codes widely used in the
community.
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-Cooling/heating on

Calibration step 2
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Calibration step 4

feedback implementations.
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Test of the gravity and
hydro solvers:

-Gas temperature and
density distributions

4 )
Test of Grackle3.1.1
implementation:

-Gas temperature and
density distributions

J

( Test of the star \

formation
implementation:

-Total stellar mass
-Gas temperature and

density distributions
o >/

Set the feedback
strength to get a realistic
galactic system

-Stellar mass / halo
mass ratio vs.
abundance matching

(semi-empirical models)

CosmoRun model
2=8,7,6,5 4

The AGORA High-resolution Galaxy Simulations Comparison Project. III. Cosmological

Zoom-in Simulation of a Milky Way-mass Halo

Santi Roca-Fabrega'** @, Ji-hoon Kim>***®, Loic Hausammann***, Kentaro Nagamine>®"->®

:8,28

, Alessandro Lupi s

Johnny W. Powellg’zs, Ikkoh Shimizulo’zs, Daniel Ceverino' 2 , Joel R. Primack > , Thomas R. Quinn14, Yves Revaz4,
Héctor Velézquezls, Tom Abel!®!7-13 , Michael Buehlmannlg, Avishai Dekel?° , Bili Dong21, Oliver Hahn'’ ,

Cameron Hummels?? , Ki-won Kimz, Britton D. Srr1it1123, Clayton Strawn13, Romain Ts:':yssier24
The AGORA Collaboration®®?’
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Santi Roca-Fabrega

, and Matthew J. Turk®
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Roca-Fabrega et al. 2024, submitted to ApJ

https://youtu.be/egK BqW-mOdc

Paper IV - New codes, low-z

New code groups joining the collaboration (AREPO, SWIFT, GADGET-4)
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Roca-Fabrega et al. 2024, submitted to ApJ
Paper IV - Main outcomes

Timing discrepancies are present: multiple origins
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Roca-Fabrega et al. 2024, submitted to ApJ
Paper IV - Main outcomes

Timing discrepancies are present: multiple origins
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Roca-Fabrega et al. 2024, submitted to ApJ
Paper IV - Main outcomes

Timing discrepancies are present: multiple origins
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Paper IV - Main outcomes

Santi Roca-Fabrega

Data at low-z available from most of the code groups

Convergence on the galaxy stellar mass at low-z
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Paper IV - Main outcomes

Big differences in disk morphology and formation

RAMSES | |CHANGA | |GADGET-3,




Paper IV - Main outcomes

Big differences in disk morphology and formation

RAMSES | |CHANGA | |GADGET-3.




_ _ Jung et al. 2024, accepted ApJ
Paper V - Satellite galaxies

CosmoRun at z =0.3
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—+— ENZO
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“Missing satellites problem” e
SOLVED A AREPO-T
in all numerical approaches >
250

Properties of satellites highly dependent on
the feedback implementations
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Stellar mass (log[Mgir/h~'Mg))

(to be analysed in the future)
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Column Density

Column Density

Strawn et al. 2024, accepted Apd
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Similar total amount of gas in
the CGM of all models
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Differences on the location of metals
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Differences on the ionization mechanism

Strong differences on the observability of different ions
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Future - Papers Vil to X T e
Merger properties - Nguyen et al. (in prep)
Disk formation - Jung et al. (in prep) i ,,,,, "1

X (com

)

Satellite galaxies Quenching - Rodriguez-Cardoso et al. (in prep)

) | Isolated AGNSs - Oh et al. (in prep)
B - 1o Clumps Formation - (??)
< . B : New models:
£ " : - Swift
= : - Gadget-4
s S [ 1 - Ramses-Vintergatan
_ o - GIZMO-Fire
00 . Software:
t=230yr - Realistic images (Powderday-Skirt)
N & - Halo Catalogue based on Rockstar/
Data will be made available! Consistent Trees
You are welcome to participate! and more to come!
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ARrakibs-AGORa .
and

the Nature of Dark Matter
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