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Challenge......

Origins in work attempting to use th
test the CDM hypothesis, and constrair
parameters:

if the distribution of

— Davis, Efstathio
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....Accepted
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Connection to the HOD

Berlind & Weinberg (2002; ApJ; 575; 587)
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Connection to the HOD

APM
Mass
Average
. Poisson
Neg. Binomial

The galaxy correlation function responds to different aspects of P(N|M) on
different scales. Obtaining the observed power-law form of Eg(r) requires

rather specific combinations of HOD parameters, implying a strong constraint
on the physics of galaxy formation; the success of numerical and semi-
analytic models in reproducing this form is entirely non-trivial.

— Berlind & Weinberg (2002; ApJ; 575; 587)
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What Does “Semi-Analytic” Mean

e Attempt to mod
properties of gale
= Mass of stars
= Mass of ISM

= Characteristic size

o Describe evolution by s
plus impulsive events

e Solve that system along k
merger trees
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ODEs: Mass

Jvl’v =+ JU'. Jtree
*Uf — + JL up — 4”1:::‘
Juh - + Jl{[ GM+ iunzr - 1”; nf+ ;11’1 ne— jf str

i"l-:f,_-l 2 + M inf - UH fd— Uu ut.d
ﬂ-:i’d &= + UH f,d
Msg = ~ Myt 5 — Mous s
M,, -I-ﬂ-:i's f5

M,

16th May 2017 Galaxy Halo Connection in SAMs

M, ~Minct Y My, 3 (1= fatr) Mowei +3°, fuee

!
out,i

— Ug jins
— M, ins
+ 'U'q ins
+ Uk ins

- M, ,acc,h —M, rdoy

‘l‘—un L(8Y 3

- M, ,Ace,s —M, QST 5

-I'E} J']""-[m,a::c:,_-;-' _—'H- Jet



ODEs: Metals
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ODEs: Angular Momentum
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What Does “Semi-Analytic” Mean

e Forward mode
primary strength
modeling

e Allows:
Incorporation of ph
Prediction of comple

Modeling of observat
effects :

Interpretation of data
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Galaxy-Halo Connection:
Goals/Applications

* Survey Simulation

- Necessary to define and calibrate surveys

e LSST
* WFIRST
 Euclid

- Allow for accurate/robust marginalization
» Galaxy Physics

- How galaxies populate halos is one of the
keys to understanding galaxy formation
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Challenges
e Incomplete understanding of galaxy formation
physics
e Resolution (mass/time)
e Numerical robustness/convergence

e Calibration
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Orphans

Galacticus
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Robusthess
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Constraints

* Ongoing work to provide precise calibrations
to key physical properties (stellar mass, Hl
mass, sizes, clustering)

e Careful consideration of:

— Covariances
- Systematics
— Observational biases/errors
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Constraints
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Constrained models...

Stellar mass function at z ~ 0.070

Li & White (2009)
Galacticus
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Constrained models...

HI mass function at z =~ 0.00
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Constrained models...

Stellar mass function at z ~ 2.750
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Constrained models...

Petrosian half-light radius distribution; late-type; 10.50 < log,o(M«/Ms) < 10.70
2.5
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Emission Line Surveys

0.70<2z<1.5

Merson, AJB et al. (2017)

r~ 0.64
r~ 0.83
----- r~1.01
r~1.2
Colbert et al. (2013)
Mehta et al. (2015)
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Infrared Luminosity Functions
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Infrared Number Counts
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Inflow/Outflow

Mass flow rates at z = 0

Inflow
Outflow
Star formation

107 108 10° 100 10!
Galaxy stellar mass; M, [Mg]
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Inflow/Outflow

Mass flow rates at z = 0.5

Inflow
Outflow
Star formation

107 108 10° 1010 10!
Galaxy stellar mass; M, [Mg]
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Conclusions

o Semi-analytic models

- Attempt to predict galaxy-halo connection ab
Initio

- But, limited by understanding of galaxy
physics...

- ...and abllity to accurately constrain

- Potential to provide insight into the physics of
galaxy formation via galaxy-halo connection
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