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Semi-analytic models

Semi-analytic model

N-body DM simulation:
 Millennium Simulation 

(Springel et al. 2005)

● M200;
● Spin;
● Rotational velocity;
● Etc.

Sub-halo properties:
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HI in semi-analytic models
Bower et al. 2006 → B06

De Lucia & Blaizot 2007 → DLB07
Guo et al. 2011 → G11

Henriques et al. 2015 → H15
Hirschmann et al. 2016  → GAEA

Xie et al. 2017 → XBR16

Star Formation based on cold gas 
surface density.

HI and H2 partitioned in post-
processing, assuming hydrostatic 

equilibrium in a symmetric, 
exponential disk

(Obreschkow et al., 2009)

Star Formation based on H2 
surface density (Wong & Blitz, 
2002; Kennicutt et al., 2007; Leroy 

et al., 2008; Bolatto et al., 2011; 
Krumholz, 2013).

HI and H2 partitioned at each 
time-step

(Blitz & Rosolowsky, 2006)
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The HI mass function
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The HI-M* relation
B06 DLB07 G11

H15 GAEA XBR16
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The 2-point correlation function

P13 = Papastergis et al. (2013)

B06 DLB07 G11

H15 GAEA XBR16
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NO SATELLITES

The 2-point correlation function
B06 DLB07 G11

H15 GAEA XBR16
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HI evolution in satellites 
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GAEA model by Xie et al. 
(2017)

● HI-H2 self-consistent 
partition; 

● Star Formation based on H2;
● Specific angular momentum 

exchange among components 
(Xie et al. 2017);

● Dissipation during mergers 
(Zoldan et al. 2018);

We use XBR16 model: 
● Non-instantaneous recycling of 

metals and energy (De Lucia et al. 
2014);

● Stellar feedback scheme based on 
results of recent hydrodynamical 
simulations (Hirschmann et al. 2016);
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All sky catalog
Preliminary catalog:
● 0<z<0.45
● M*>109 Mʘ
● Millennium 

Simulation 
(WMAP1)

● Galaxy and halo 
properties
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Available at: http://astrosims.flatironinstitute.org/gaea 
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All sky catalog
Preliminary catalog:
● 0<z<0.45
● M*>109 Mʘ
● Millennium 

Simulation 
(WMAP1)

● Galaxy and halo 
properties

Future plans:
● Higher z;
● PLANCK cosmology;
● 21 cm line;
● Others ….
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All sky catalog
Preliminary catalog:
● 0<z<0.45
● M*>109 Mʘ
● Millennium 

Simulation 
(WMAP1)

● Galaxy and halo 
properties

Use it and send us your feedback!

Future plans:
● Higher z;
● PLANCK cosmology;
● 21 cm line;
● Others ….
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