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VCE® Galaxy bimodality
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/(€ | GIM2D bulge/disc decompositions
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o Sersic+exponential profiles+PSF convolution via GIM2D, Simard et al (1998)
10,095 gals = largest available sample, Allen et al (2006) (robust/reproduceable)
96% redshift completeness (AAT/GEMINI) to B=20.0 mag, Driver et al (2005)
B(INT) + ugriz(SDSS) + YJHK(UKIRT) imaging now 100% complete.

All data available online: http://www.eso.org/~jliske/mgc/
MGC04864
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VICE@ Two pop’s or two components ?
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MG‘ Two distinct modes of evolution ?
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All (Bulge+Disk)

Structure more
fundamental
than colour.
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MG. The Component Luminosity Functions

Milennium Goloxy Catalogue

, -
|
FT
W
! -
AR
i g
Lo Lllll

BLUE SPHEROIDS
(pBulges+BEs ?)

|
] II|I]|I|

I IIIlIII‘
| IIIII|I|

E =13% =>HOT

B = 26% => HOT

D =58%=>COLD
PB+BS = 3% => Secular

—18 —16
M, —5logh (mag)

[ IIIIIHl
| IIIII\II

|




\vjie | Component LFs v cos(/)
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\vjie | Component LFs v cos(/)
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\vjie | Component LFs v cos(/)
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\vjie | Component LFs v cos(/)
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\vjie | Component LFs v cos(/)

Milennium Goloxy Catalogue

0.6 < 1-cos(/) < 0.6

_ 0.8 < 1-cos(i) < 0.7 [ 0.6 < 1-cos(i) < 0.7

log ¢[h?® Mpe—2 {(0.65mag)-']

—
o0
1]
g
:
=

~—

n
i
Q
Q.
p-

®

-

Ned
4
o
—f

W

-22 -20 -18 -20 -18
M, -5logh (mag) M, -5logh (mag)




\vjie | Component LFs v cos(/)
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\vjie | Component LFs v cos(/)
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\vjie | Component LFs v cos(/)
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Empirical dust attenuation

BULGES SEVERELY ATTENUATED IN
INCLINED SYSTEMS UP TO 2 MAG EX.
FACE-ON CORRECTION !

— Slog h {(mag)
— SBlog h {mag)




/(€ Multiple component dust model required
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Dust model previously calibrated to multi-A NGC891
Leaving one free parameter (the face on central opacity)
disk (B—band)
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Ve } Total dust attenuations !
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VIG@ Impact on global B band LF
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MG‘ Photon escape fraction averaged over entire
| nearby galaxy population
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— IGM starlight

{(Baldry & Glazebrook 2003)
— Starlight production

(this paper)
—— Dust emission

(Dale & Helou 2002)

4 SDSS/GALEX Budavari et al {(2005)

O SDSS Blanton et al (2003)

x 2dFGRS/APM Norberg et al (2002)
A ESP Zucca et al (1997)
#@ MGC Driver et al (2007)

A SDSS Bell et al
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—— IGM starlight 4 SDSS/GALEX Budavari et al (2005)
{(Baldry & Glazebrook 2003)
—— Starlight production OSDSS Blanton et al (2003)
(this paper) x 2dFCRS/APM Norberg et al (2002)
—— Dust emission A ESP Zucca et al (1997)
(Dale & Helou 2002) e MGC Driver et al (2007)
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\/[€. ~ The baryon budget: stars,
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dust & SMBHs

[ Dark Energy } A/* ~a [
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Gas Stars Dust
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MG. Component Stellar Mass Functions

Milennium Goloxy Catalogue

0.1 - T T I L l

The Stellar Mass Function (Components)

o
(o]
urt

g
Q
Q
urt

—~~
=>
=
n
c
)
©
)
O
®
Q.
9p)
~—
(@)
O
-l

I
10

Log(Stellar Mass)




MCE®
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Hubble type transformation ?!




Starlight

{(unattenuated)

Spheroid starlight

(unattenuated) ???Gyr

TOTAL

DISC

PIVOT BULGE & DISC
SPECTRA BYADJUSTING
AGES UNTIL SUM =TOTAL
INTEGRATED SPECTRA.
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MGCE®
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STRUCTURE MORE FUNDAMENTAL THAN COLOUR: STRUCTURE=TRACER OF FORMATION

e FAST/HOT MODE (COLLAPSE/RAPID MERGER) > SPHEROIDS/AGN/SMBHS/HIGH-[a/FE], Z >

2

SLOW/COLD MODE (ACCRETION[LUMPY]) > DISCS BUILT SLOWLY IN FIELD Z < 2-3

DISCS = 60% INFALL MODE
SPHEROIDS = 37%  COLLAPSE/MERGER MODE

PBULGES < 2% SECULAR MODE

0.8-2.5 MAGS !
HTF AN ENVIRONMENTAL EFFECT OF IGM & ICM ?
e IGM ALLOWS DISC CONSTRUCTION VIA INFALL, DUST PRODUCTION OBSCURES BULGES
e ICM SHUTS DOWN SF AND DESTROYS DUST DIMINISHING DISC AND UNVEILING BULGE

REMOVING DUST MAKES A GALAXY REDDER AND BRIGHTER




VICE@® A blueprint for galaxy formation ?
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- MAJOR MERGERS DESTROY DISCS SO MUST END
BEFORE 8GYRS (COINCIDENT WITH SECOND INFLATION?)

-37% OF STELLAR MASS (SECONDARY MODE)

- MEAN AGE OF SPHEROIDS 10-13GYRS = AGN PEAK

- ALPHA-ENHANCEMENT = SHORT BURST (AGN MODERATED)

- COLLAPSE INHIBITED DURING DM ASSEMBLY=>DOWNSIZING

- 60% OF STELLAR MASS (DOMINANT MODE)
- COUPLED WITH FALLING SFR
- MEAN AGE OF DISCS 8GYRS

- AGES UNCHANGED (MATERIAL JUST SHUFFLED)

BUT WHAT IS THE VARIANCE, ENVIRONMENTAL & HALO MASS
DEPENDENCIES, AND WHAT ABOUT THE NEUTRAL GAS AND PLASMA?




Galaxy And Matter Assembly

COMPREHENSIVE
- 250 SQ DEGREES (5X50 SQ DEG. CHUNKS), 250K GALAXIES (25X MGC)

GENERAL SCIENCE:

- A STUDY OF STRUCTURE ON 1KPC-1IMPC SCALES, WHERE BARYON PHYSICS
CRUCIAL

SPECIFIC GOALS:
- THE CDM HALO MASS FUNCTION FROM GROUP VELOCITY DISPERSIONS
- THE STELLAR MASS FUNCTION INTO THE INTERMEDIATE MASS REGIME
- BUILDING TOTAL SEDS FOR GALAXIES AND THEIR COMPONENTS AT Z < 0.5
GOING MASSIVELY MULTI-WAVELENGTH:
- UV (GALEX)
OPTICAL: UGRI (VST, SDSS), SPECTRA (AAT)
NEAR-IR: ZYJHK (VISTA, UKIRT)
FAR-IR (HERSCHEL), SUB-MM SCUBA-II
RADIO: 21CM (ASKAP)
OVERCOME SECONDARY STRUCTURAL ISSUES:
- NUCLEI-BULGE-BAR-DISC-DISC TRUNCATION DECOMPOSITIONS
DISENTANGLE ENVIRONMENTAL DEPENDENCIES




V€ = GAMA Team (MGC in yellow)
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HEADS

Peacock Baldry Liske Driver Norberg Hopkins Loveday Bamford
(ROE) (LJMU) (ESO) (PI, St And) (ROE) (USyd) (Sussex) (Nott.)

Bridges (AAO) Edmonson (Ports) Ellis (USyd)
Bland-Haw’n (U.Syd) Jones (AAO) Prescott (LJMU)
Cameron (St And) Kuijken (Leiden) Proctor (Swin.)
Conselice (Nott.) Lahav (UCL) Sharp (AAO)

Couch (Swin.) Nichol (Ports.) Staveley-Smith (UWA)
Croom (U.Syd) Oliver (Sussex) Sutherland (Camb.)
Cross (Edin.) Parkinson (Edin.) Tuffs (MPIK)

Frenk (Durham) Phillipps (Bristol) van Kampen (Innsbruck)
Graham (Swin) Popescu (UCLan) Warren (Imperial)

Hill (StA) Eales (Cardiff) Dunne (Nottingham)

UKIRT/LAS, VST/KIDS, VISTA/VIKING, HERSCHEL-ATLAS, DURHAM ICC

http://lwww.eso.org/~jliske/gamal
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Hl and continuum coverage via ASKAP
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Wavelength Time
(on GAMA)

Spectra 165nights

Near-IR (YJHK) 35nights

Near-IR (YJHK) 75nights

Optical (ugriz) 120nights

Far-IR 200hrs

25hrs+25hrs

Radio
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Current CONE plot (80k z's)
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VICE@® A blueprint for galaxy formation ?
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- MAJOR MERGERS DESTROY DISCS SO MUST END
BEFORE 8GYRS (COINCIDENT WITH SECOND INFLATION?)

-37% OF STELLAR MASS (SECONDARY MODE)

- MEAN AGE OF SPHEROIDS 10-13GYRS = AGN PEAK

- ALPHA-ENHANCEMENT = SHORT BURST (AGN MODERATED)

- COLLAPSE INHIBITED DURING DM ASSEMBLY=>DOWNSIZING

- 60% OF STELLAR MASS (DOMINANT MODE)
- COUPLED WITH FALLING SFR
- MEAN AGE OF DISCS 8GYRS

- AGES UNCHANGED (MATERIAL JUST SHUFFLED)

BUT WHAT IS THE VARIANCE, ENVIRONMENTAL & HALO MASS
DEPENDENCIES, AND WHAT ABOUT THE NEUTRAL GAS AND PLASMA?
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Incompleteness (%)

Kess (Mag arcsec™?)
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Bell et al. 2003 table
Baldry et al. 2006 fig. 8

- = = New analysis using NYU—-VAGC
Cole et al. 2001 fig. 18
Jones et al. 2006 table 4
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The Global luminosity distribution

_GAMATr LF z< 0.1 only
:< 1/5 th of final dataset

12D

G@O+G1<+G% i
Fit (M=-20.684, a=-1. ]W}

SDSS B]lanton et al ,4()06

T T S A N N SR S S SN S N
—22 -20 —-18 —-16 - 14
M —5logh (mag)




