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Motivation

Surveys

Examine and record the area and features of (an
area of land) so as to construct a map, a plan,
or description

» Sample a population of individuals

» Find correlations among the parameters
describing the individuals

» Make hypothesis. Ask questions

» Make a new survey
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Motivation

Surveys

Understand this

SDSS

Forero-Romero (CRAL) High-z surveys 4 / 46



Motivation

Surveys

While resolving this
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A Hybrid Model

Hybrid Models

A taste

Between the fully numerical and the fully
semi-analytical.
» Realistic treatment of large scale
distribution (DM numerical simulations)
» Tool for testing poor known gas
astrophysics (semi-analytic)
» Loads of temporal and spatial statistics
» Flexibility
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A Hybrid Model

Our Semi Analytic Model

Code Name: GALICS
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A Hybrid Model

Our Semi-analytic Model
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A Hybrid Model

Our Semi-analytic Model
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A Hybrid Model

The Pipeline

» Make a N-body simulation
|dentify DM halos

Construct their merging history

v

v

» Put galaxy seeds and follow their evolution

Compare them with observations

v
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A Hybrid Model

The Pipeline

The missing link

How can | compare a box of galaxies to an
image from a survey?
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A Hybrid Model

Mock Catalogues

Code Name: momaf

Z4p0=0.23

I %" ¥ Mock “2dF” catalogue
75 x 4 deg?, B<19.5
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A Hybrid Model

Mock Catalogues

Random Tiling Technique
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A Hybrid Model

Mock Images

Powerful coupled to SkyMaker

JOHNSON /45 0.20 deg?
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A Hybrid Model

Into The Data Base

Virtual Observatory

box
Cosmological
quantities at
each snapshot
(e.g. redshift,
number of halos,
mass of stars)

Mock Images

Observer-frame
spectra

Forero-Romero (CRAL)

halo
Physical props.
Hierarchical
links,
Spatial
information.

cone

Spatial
information,

Apparent
magnitudes.

High-z surveys

galaxy
Physical props.
Hierarchical
links,
Rest-frame
magnitudes.

Rest-frame
spectra

15 / 46



A Hybrid Model

The Pipeline

Dots show
Lyman Break
Galaxies @
z=3

‘From Numerical Simulations to Mock Images

' mro i é &
1t arcmin?, R ;5<25.5
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A Hybrid Model

Strong Points
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A Hybrid Model

Strong Points

1. Statistics

Forero-Romero (CRAL)
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A Hybrid Model

Strong Points

2. Multi Wavelength
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3. Temporal Resolution (histories of typical local ellipticals)

Forero-Romero (CRAL)

A Hybrid Model

Strong Points

Star Formation Rate - Total mass

Log,, [Mass (10° M,)] or Log,, [SFR (Mayr=1)]
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Time (Gyr)

High-z surveys
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A Hybrid Model

Strong Points

3. Temporal Resolution

Logyq [Agra] (Meyr~! Mpe™®
\

& Treyer et al. 99
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A Hybrid Model

Strong Points

4. Spatial Resolution (clustering)

CEPH, galaxies ™ - Subslroctifcs

0.0 85 1700 205 840
x (Mpc)
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SKA & GALICS

GALICS

In Galics for each galaxy component:

» Mass of gas (H, He)
» Velocity (rotational /dispersion)
» Size

» Inclination
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SKA & GALICS

GALICS

For the gas:
» H~ 0.76
» Molecular/Atomic ~ pu,/pHi
> pn, (Keres et al. 2003) from CO luminosity

» prr (Zwaan et al. 2003)
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SKA & GALICS

GALICS

Conversion factor:

HI = 0.76 x G E
T 1+ (3.1/8.1) 2
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SKA & GALICS

GALICS

Implicit conventions:

» DM simulation 100Mpc h~! 2563 particles
» Halo resolution: 1.7 x 10''M,
» HI resolution ~ 1.7 x 10°M,
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Preliminaries

VC VS MHI (Z = 0)

Forero-Romero (CRAL)

SKA & GALICS

feila ey

2.2
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Logn ¥V, / km ot

High-z surveys

3.0
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SKA & GALICS

Preliminaries
VC VS MH/ (Z = 1)

2.0 g2 2.4 2.6 2.8 3.0
Logn ¥V, / km ot
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SKA & GALICS

Preliminaries
VC VS MH/ (Z = 2)

2.0 g2 2.4 2.6 2.8 3.0
Logn ¥V, / km ot
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SKA & GALICS

Preliminaries
VC VS MH/ (Z = 3)

2.0 g2 2.4 2.6 2.8 3.0
Logn ¥V, / km ot
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SKA & GALICS

Results

HI Luminosity Function

STANDARD

I @ Zwaan et al. (2003)

‘ ‘ ‘ )

8.5 9.0 9.5 10.0 105 11.0
Logio Mu o/ Mo

Forero-Romero (CRAL) High-z surveys

31/ 46



SKA & GALICS

Results

HI Luminosity Function [5123 particles]

STANDARD HI-RES

@® Zwaan et al. (2003)
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SKA & GALICS

Results

Cosmic Density of HlI
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SKA & GALICS

Results
Cosmic Density of HI [5123 particles]
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SKA & GALICS

Results

Cosmic Density of HI [Binney Cattaneo Dekel]
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SKA & GALICS

Results

HI Luminosity Function [Binney Cattaneo Dekel]
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SKA & GALICS

GALICS

Mock Catalogue Specifications

» 27 X 2°

Zmax ~ 4.0

v

ra, dec,z , D; + physical properties

v

Just one catalogue shown

v
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SKA & GALICS

SKA

Signal to Noise

S/NN'(X{TZCC/X”(A—V\/)X\@

f~1 ogp~2uly AV ~30 km/s
(Abdalla & Rawlings 2004)
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SKA & GALICS

Numerical Experiments

» Get S/N for every galaxy (My,, i, V)

> In 4 hours of observation: which is the
fraction of detected galaxies over a given
S/N?

» Which is its redshift distribution?
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SKA & GALICS

Results

Detection Limits

All — 4 hours
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Results

Redshift Distribution

Log, dN/dz / deg™

Forero-Romero (CRAL)

SKA & GALICS

All — 4 hours

High-z surveys
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SKA & GALICS

Results

Detection Limits

All — 300 hours
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Results

Redshift Distribution

Log, dN/dz / deg™

Forero-Romero (CRAL)

SKA & GALICS

All — 300 hours
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SKA & GALICS

Results

Sensitivity to M, ~ 10°M,, galaxies

MW — 4 hours
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Summary

Summary

» Powerful tool to turn models into
predictions for surveys

» SKA-LOFAR < another \?

» Gas at z ~ 4 ... mystere
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Summary

More Information

google: projet horizon
google: galics
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