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Motivation
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 How do galaxies form and evolve?
- What physical processes are at work?
* A well established “standard model” exists

- Is it correct?
- Where does it fail?
- Does it describe all known phenomena?

* Need a coherent framework for calculating
expectations



Galacticus‘
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. A Galaxy Formation Toolkit

- Modular

- Comprehensive
- Well documented
- Open Source

calibrations




Design Features
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e Extensible

- Physical components
- Functions
 Parallelized
- OpenMP
- MPI (soon...)
* Robust
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Galaxy Components
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Physics
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GALAcTIcus Usage
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Mostly me....




Cluster Physics
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Decaying Dark Matter
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Decaying Dark Matter: Constraints
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Allowed region

Ruled out by group/cluster

Ruled out by dwarf
satellite observations
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Tree Evolution
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Standard Diagnostics
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Additional Diagnostics
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Black Hole Jets

Jet power (in units of accretion power)
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Black Hole Jets

Rate of spin up/down by accretion
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Cosmological lonization Fronts

Motivation | Models | DM Decay | Diagnostics | Black holes | lonizatian | ”ont_s

« Reionization of Universe’- i

- Potentially observable By N
- Consequences for g%xy fc e
« Simulate oL
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Cosmological lonization Fronts
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Pop. I + AGN; X-rays; Time = 10.0 Myr
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Cosmological lonization Fronts
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Cosmological lonization Fronts

Motivation | Models | DM Decay | Diagnostics | Black holes | lonization Fronts | Application | CCAIESUmmany

Pwmmﬁmxxmmﬂ@«» MMlyr
100 — R
Hell
' Helll ——

/

|

107! |

1072 £

Ionization state fractions

1073 £

1074 | e . N N
1073 1072 1071 10° 10!
Radius [Mpc]




21cm Cosmology Signal
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Bower, Crain & AJB

(coming soon....)




e 25 m sub-mm telescope
« Up to 1 square degree field of view

» 200um to 3mm wavelength range

nell Atacar ma Telescope*"”l"
http //www submm. Qrges .. & ,


http://www.submm.org/

CCAT Virtual Universes
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Example SED
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Sub-mm Galaxy Properties
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. www.ctcp.caltech.edu/galacticus/download.htm

. feeds. launchpad.net/~abenson/galacticus/v0.9.0/branch.atom
* GalacticusModel
. GalacticusModel
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http://sites.google.com/site/galacticusmodel
http://www.ctcp.caltech.edu/galacticus/download.htm
http://feeds.launchpad.net/~abenson/galacticus/v0.9.0/branch.atom
http://www.facebook.com/pages/GalacticusModel/152726271411324
http://twitter.com/GalacticusModel
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Galacticus‘

Free as in Freedom

www.ctcp.caltech.edu/ga

launchpad.net/galacticus

aws.amazon.com/amis/4142

sites.google.com/site/galacticusmod



http://www.ctcp.caltech.edu/galacticus/download.htm
http://launchpad.net/galacticus
https://aws.amazon.com/amis/4142
http://sites.google.com/site/galacticusmodel/home/documentation

Summary
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» Galaxy formation is complex

- Standard model exists
- Need to test it

« Coherent framework is necessary

* Next steps

- Incorporation into Bolshoi/Multidark e

- Couple directly to N-body codes -
- Add/improve physics Ty
- Test, test, test......... | 2



