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How do galaxies form and evolve?
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Sersic Modelling
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SIGMA

Structural Investigation of Galaxies via Model Analysis

GAMA
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SIGMA E

Structural Investigation of Galaxies via Model Analysis
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Limits:
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log,,M > 8.537
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Multi-Component Models
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Elliptical: G346888

MO01: Single-Sérsic
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Elliptical: G346888

MO2: De Vaucouleurs bulge + exponential disk
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Elliptical: G346888

MO03: Sérsic bulge + exponential disk
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Elliptical: G346888

MO04: Sérsic bulge + Sérsic disk
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MO01: Single-Sérsic
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S0a: G417433

MO2: De Vaucouleurs bulge + exponential disk
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S0a: G417433

MO03: Sérsic bulge + exponential disk
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S0a: G417433

MO04: Sérsic bulge + Sérsic disk
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MO01: Single-Sérsic
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SBbc: G517070

MO2: De Vaucouleurs bulge + exponential disk
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MO03: Sérsic bulge + exponential disk
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SBbc: G517070

MO04: Sérsic bulge + Sérsic disk

GAMA

G517070 gy g SDSS r Model: double
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rr. Model Choice

How do we select the 'best' model?

GAMA
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GAMA

How do we select the 'best' model?

Bayesian Information Criterion:

BIC= y*+k-In(n)

Wednesday 17 April 2013 Lee Kelvin

X
k

2

rr. Model Choice E

total goodness of fit
number of free parameters
number of contributing pixels
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rr. Model Choice E

How do we select the 'best' model?

Bayesian Information Criterion:

x2  total goodness of fit

BIC — Xz _|_ k . ln (n) E number of free parameters

number of contributing pixels

Use visual classifications as a guide:

Multi Component
Lowest BIC

l Single-Sérsic
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Structural Results

Sérsic Index
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Structural Results

Half-Light Radius
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Global Measurements

Early/Late Type Bulges

Kormendy Relation

Component Measurements
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GAMA

Quick Recap E

3945 galaxies: 0.025 <z < 0.06; log,,M > 8.537

Morphological Bulge-Disk
Classification Decomposition
Elliptical Elliptical
S0a Classical Bulge
Sbc Pseudo-Bulge

Sd Disk

redshifts, stellar masses, aperture-matched photometry,
photometric corrections, sturctural information (size,
Inclination, position angle), environmental measures and
group information
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Sersic Luminosity Functions

GAMA
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-24

Seérsic

6

Luminosity Functions

i i
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I T/l
T by N I 1{ T
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Sersic Luminosity Functions E

Double-Schechter

- Test, e.g.:

quenching of SF in

.. galaxies

. (Baldry et al., 2012)
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= Sersic Luminosity Functions
il
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= Sersic LF by Structure
il
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= Sersic LF by Structure
il
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= Sersic LF by Structure
il
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= Morphology Mass Function
il
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= Structural Mass Function
F
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= Structural Mass Function
F
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= Structural Mass Function
F
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Early Late
68% 32%
+3.6% -3.5% +0.62% -0.64%
E S0a SB0a Sbc SBbcd Sd
32% 33% 3% 20% 3.8% 8.4%

+2.6% -2.5% +2.9% —2.7% +1.4% -0.96% +1.4% -1.3% +1% -0.8% +0.25% -0.26%

Elliptical Classical Bulge.  Pseudo-Bulge Disk
32% 14% 6.5% 48%
+2.6% -2.5% +1.2% -1.1% +0.43% -0.41% +0.6% -0.64%
Merger Secular Accretion
46% 6.5% 48%
+2.5% -2.4% +0.43% -0.41% +0.6% -0.64%
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Stellar Mass Breakdown

Mass in the local Universe:
Hierarchical merging ~45.8%

Gas accretion ~47.7%
Secular evolution ~6.5%
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v Stellar Mass Breakdown
F

Big Bang

Normal Matter ; ;
- 4% - Mass in the local Universe:

Hierarchical merging ~45.8%
Gas accretion ~47 7%
Secular evolution ~6.5%

[//'(ﬁéssical Bulgéé\\ Pseudo-Bulges
4% 6.5%
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rr. Summary E

Automated, fast and robust structural decomposition is essential in order to model
increasingly large galaxy datasets to a high level of accuracy.

GAMA

NIR wavelengths are preferred, as they avoid the effects of dust attenuation and
hence are able to 'see' more of the galaxy (but multi-A cannot be ignored).

Early-type bulges are well described by the Kormendy relation, whereas late-type
bulges do not follow this relation
— early-type bulges ~ classical bulge, late-type bulges ~ pseudo-bulge

The evolutionary processes of monolithic and gas
contribute roughly equal measures of stellar mass in the local universe.

Secular evolutionary processes contribute ~6.5% of the total stellar mass at z <
0.06 through the creation of pseudo-bulges.
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rﬂ 2MASS - UKIDSS - VIKING
Significant | § kaa
Improvements in -
structural
measurements when
moving from
previous-generation .
to f
current-generation
to
next-generation '
survey data ®
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High-Redshift Modelling

Model Bulge Disc "~ 'Residual .
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Bulge-Disk decomposition essential for a full understanding
of galaxy structure and mass breakdown
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Does SIGMA work?

0.6

Ellipticity
o
SN

0.2
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Component Mass

Stellar Masses: Taylor 2011+

GAMA
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Ellipticals dominate at high-mass, disks at low-mass

Late-type bulges share more in common with disks than early-type bulges
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