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< WhatWe All Know:

<+ Infrared/sub-mm observations have the
potential to teach us a lot about galaxy
formation

< Past
<+ Pres®tiels with top-heavy IMF
%  Futufereating virtual Universes

<« Constraints, predictions and physics inference
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The Galacticus SAM

« Highly Modular
» Physical components

<« Functions
<+ Open Source
<« You can run It yourself

<+ Algorithms are transparent, open to Inspection
» Predicts full SED
+ Uses Grasil for radiative transfer calculations
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https://sites.google.com/site/galacticusmodel/�

Baugh2005 from Galacticus
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Baugh2005 from Galacticus
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<« 25 m sub-mm telescope

» Up to 1 square degree field of view

« 200um to 3mm wavelength range
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CCAT Virtual Universes
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Ray Trace

GRASIL code
Spheroid

-

Disk

5 October 2011 Modeling: Challenges and Prospects



Example SED
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Sub-mm Galaxy Properties
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Standard IMF & star formation
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Sub-mm Universe Lightcone

5’ Galacticus - © Andrew Benson 2011
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Bayesian Parameter Constraints
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' Maximal plausibility over
projected parameters
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“Optical depth” through
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Parameter space
search

10 parameters
2 datasets

Time consuming
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Constraining Model Parameters
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Assessing Robustness of Models

Growth rate of baryons in proto-galactic halos

WMAP-7 parameter covariance
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Challenges: Inferring Physics

» Are models consistent with current data?

<« Requires extensive parameter space search
» How robustly can we predict future data?

« What are the uncertainties in model predictions?
» What physics is necessary?

» AGN? Dust evolution? [

»  What physics can we constrain? Bayesian nference Engine
Weinberg

<+ Merger rate? IMF?
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Summary
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» Galaxy formation is complex

« Infrared predictions even more complex.....
<« Detalled physical models for large surveys exist

» Don't match current data perfectly
» Challenges

+ Rapid exploration of parameter space/physics
+ Make predictions (before the experiment....)
<« Quantify ability to infer physics
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