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Sub-halo abundance matching (SHAM) models

• no modeling of physical processes

• mapping galaxies ←→ halos

2○ numerical hydrodynamic techniques

3○ semi-analytic modeling (SAM)

Methods



Introduction Computational tools 16/25

1○ ”models”

2○ numerical hydrodynamic techniques

• most explicit way

• solve eqs of gravity, hydrodynamics, thermodynamics for
DM, gas and stars

• advantages: predictions for ρ, T , ~v, . . .

• drawbacks: high computational cost & arbitrary recipes

3○ semi-analytic modeling (SAM)

Methods



Introduction Computational tools 16/25

1○ ”models”

2○ numerical hydrodynamic techniques

3○ semi-analytic modeling (SAM)

• set of simplified flow eqs for bulk components → tracks

• how much gas accretes onto halo
• how much hot gas cools & SF
• removal of cold gas by feedback processes . . .

• advantages: reduced computational cost

Methods
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• insights
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picture
(Madau & Dickinson 2014)

• mass assembly downsizing
(e.g. Marchesini et al. 2009,
Moustakas et al. 2013)

Distributions
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Introduction Observations: global properties 20/25

Low High

BLUE

RED

blue cloud

red sequence

luminosity
mass

e.g. Strateva et al. 2001
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also e.g. Noeske et al. 2007, Speagle et al. 2014

1○ SF main sequence
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also e.g. Gallazzi et al. 2005, Tremonti et al. 2004

also e.g. Erb et al. 2006, Zahid et al. 2013

2○ Mass-metallicity relation
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3○ cold gas fractions

• fgas =
Mgas

M?

• fgas ∝M−0.57
?

(Peeples & Shankar 2011)

• significant rise from z = 0 to z ∼ 2

• plateau or possibly a slight decline at z ≥ 2

(e.g. Geach et al. 2011, Saintonge et al. 2013, Tacconi et al. 2013,
Genzel et al. 2014, Scoville et al. 2014)

4○ scatter dependence

• Mass–metallicity–SFR:
at fixed M? lower Z higher SFR

(Lara-López et al. 2010, Mannucci et al. 2010)

• Mass–metallicity–fgas:
at fixed M? lower Z higher fgas

(Bothwell et al. 2013, Lara-López et al. 2013)
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