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Numerical simulations of galaxy formation
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e Horizon-AGN simulation
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 State-of-the-art cosmological simulation a7
of galaxy formation

« Two AGN feedback modes: radio and
quasar

* Coupling between SMBH and host galaxy

* AGN feedback tuned to reproduce observed
scaling relations
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«n AGN-Galaxy co-evolution

Exploring Horizon-AGN

« Reproduce already published
Mbh-Mgal* relation « More scatter than expected
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@ What are these outliers?
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Mergers
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Galaxies in catalog (Halo-Maker)
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'/@ﬁ What do we define as a galaxy..
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“Well behaved” Mergers

Arp 271




«w What do we define as  aalaxy?
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When things start to get messy.

We can distinguish the cores

Important for the study of
AGN feedback!

Antennae Galaxies - NGC 4038, NGC 4039
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e, Galaxy finding
“Crazy” Comparison projects

e Haloes gone MAD
(Knebe et al. 2011)

« Subhaloes gone Notts
(Onions et al. 2013;
Pujol et al. 2014;
Hoffmann et al. 2014)

« Galaxies going MAD
(Knebe et al. 2013)
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e Streams going Notts
(Elahi et al. 2013)

Knebe et al., 2011
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« HOW do we solve this?

VELOCIraptor
a.k.a. STF (Elahi et al., 2011)

* FOF algorithm in 6D to
find structures in
simulations

e

- Halos
- Galaxies

- Streams
— Shells

Elahi et al., 2011

Co-evolution of galaxies and AGNs through cosmic time - Rodrigo Cafias 2016-08-31



s, lENtIfication of galaxies

TS

Modifications to VELOCIraptor

« Adaptive linking lengths based on the distribution of the
system (independent of resolution and environment)

» We can keep track of the Intra-Halo Stellar Mass (IHSM) at no
additional computational cost

Halo-Maker VELOCIraptor

' RS

Galaxies Gelaxies IHSM
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cany  VWHY IS this iImportant?

HalO'Maker e Halo-Maker High-end stellar

e VELOCIraptor | mass galaxies,
with an overestimated
mass will shift to the left §° .
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This is better!

VELOCIraptor

Low-end stellar

3 p mass galaxies
with an underestimated
) S DT 1 mass will shift to the right
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«any  WhYy IS this Important?

Robust identification Halo-Maker
of galaxies
» Affects the scatter of ’ ‘

scaling relations

 Mass functions
VELOCIraptor

¥,

« Estimation of the
number of major and
minor mergers

 May impact tuning of
subgrid physics
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Groups of Galaxies
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«n Groups of Galaxies
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.\@q Groups of Galaxies

Intra-Halo Stellar Mass
(IHSM)
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Intra-Halo Stellar Mass

Galaxies (IHSM)




Diffuse stellar component

M101 ;
Aquarius A-F
Eris

Millenium II

Sie M31
o Mw
NGC 1042 @ This Work

Merritt et al., 2016
Merritt et al., 2016

20-03-2017 Mock Perth: Challenges for Simulations in the Era of SKA and Large IFU Surveys - ICRAR/UWA 17



«n DIffuse stellar component

bt g

Intra-Halo Stellar Mass
« Stellar halos (e.g. Merritt et al. 2016)

 Predictions for future observational projects
and surveys (e.g WAVES, JWST, WFIRST)

] ificati Merri 1., 2016
Galaxy identification erritt et a

* Use improved VELOCIraptor to build new » |
galaxy catalogs ol ‘
* Horizon-AGN
 EAGLE ‘ = F ._
e |llustris MO;IShIta etal,2016
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Morishita et al., 2016

«n DIffuse stellar component
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Horizon-AGN
¢ ¢ Morishita+2016
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