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SDSS: Blanton et al. (2006)

> The physics of galaxy formation.

Colour

Science drivers

Merger: star

Green valley formation, AGN
Removal and feedback.
of gas I
Blue cloud:
Star forming, disk dominated
>

Stellar Mass

> Which processes dominate in which regimes?

> Moving from properties to processes....
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>What are the physical processes responsible for
environmental transformations?

- Morphological and kinematic transformations; suppression of star formation;
Ram pressure stripping; harassment, strangulation; galaxy—group/cluster tides;
galaxy-galaxy mergers; galaxy-galaxy interactions...

> How does mass and angular momentum build up?

- The galaxy velocity function; stellar mass in dynamically hot and cold systems;
galaxy merger rates; halo mass from velocity field shear; Tully-Fisher relation...

> Feeding and feedback: how does gas get into galaxies,
and how does it leave?

- Winds and outflows; feedback vs. mass; triggering and suppression of SF; gas
inflow; the role of AGN...

- Important synergies with ASKAP HI surveys.
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What do single fibre surveys miss?

RA=320.79314, DEC=—8.07535, MJD=524&8, Plate= 717, Fiber=223
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> Sydney-AAO Multi-object
Integral field spectrograph.

> 1 degree diameter f-0-v.

> 13 x 61 fibre IFUs using
hexabundles (Bryant, Bland-
Hawthorn et al.).

»>15" diameter IFUs, 1.6”
diameter fibre cores.

The Sydney-A AO Multi-object Integral-field spectrograph
(SAMI)
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> Commissioning data from July 2011 (10 6dFGS galaxies)
- Relatively large and bright galaxies (disks and early types).

- Serendipitous wind galaxy discovery (Fogarty et al. 2012 in press)

> 10 nights on AAT for pilot observations in Sept/Oct 2012,
completed:

Targeting galaxy clusters at z~0.05.

Studying the environmental dependence of fast and slow rotators.

First look at spatially resolved star formation vs. environment,

Sample of 133 galaxies (including a few targets from commissioning in May
2012).
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What do single fibre surveys miss?

RA=320.79314, DEC=—8.07535, MJD=524&8, Plate= 717, Fiber=223
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SYDNEY Science: serendipitous wind discovery

Lisa Fogarty et al. (2012), ApJ,
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(a) The Ha velocity field with the best fitting rotating disk model and residuals.
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%5 SYDNEY SAMI Galaxy Survey: 250++ galaxies

Upgrade of instrument: new hexabundles and fibre cable
for improved blue throughput, completed Jan 2013.

>Hot off Press: 21 nights in 13A, with a specific focus on
the galaxy velocity function. 252 galaxies in 13 nights.
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SAMI Galaxy Survey: 250++ galaxies

Spiral Galaxies in THINGS — The HI Nearby Galaxy Survey
NGC 5055 (M 63) NGC 628 (M 74) THINGS

codm
g g
SN

NGC 3031 (M 81)

scale:
15,000 light years

B

VLA THINGS: Walter ot al. 08
Spitzer SINGS: Kennicutt et al. 03
GALEX NGS: Gil de Paz et al. 07

252 SAMI galaxies > 34 THINGS galaxies
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Where next?

> SAMI Galaxy Survey of 3000 galaxies:
2500 in the Galaxy And Mass Assembly (GAMA; Driver et al. 2010) regions.

500 galaxies in local (z~0.05) massive clusters.

Large enough to study galaxy formation as a function of both environment and
mass.

3 year program.

Semi-analytic and hydro simulation program (Chris Power, Geraint Lewis et al.)

Proposal Submitted Last Week!
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Simulations: Observational Signatures

We are faced with the age-old problem:
How do we compare simulations with observations?
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Simulations: Observational Signatures
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Need to include the “SAMI” observational signature, and compare in the
observational plane!




THE UNIVERSITY OF

SYDNEY

Simulations: Observational Signatures

Governato et al.
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Is the wind we see SN driven, AGN driven, a mixture of both or something else?
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Simulations: Velocity & Angular Momentum

We have learnt a lot from
galaxy surveys, using them as
tracers of the underlying mass
distribution.

To compare to simulated
cosmologies, we have had to
“bias” the mass distribution to
identify galaxies.

The comparison is pretty good.
But we will have more
information.
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Simulations: Velocity Function

The velocity is a proxy for mass, and we can define a
velocity function similar to the luminosity function.
®(L)dL = ®, (
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With single fibre spectra we
measure velocity dispersion
and relate to circular velocity;

ve = V20
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Simulations: Velocity Function

The velocity is a proxy for mass, and if we can define a
velocity function similar to the luminosity function.
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Simulations: Angular Momentum Evolution
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Interactions and merging. Result,
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Simulations: Angular Momentum Evolution

Finkbeiner et al.

214 _-T heoretucal Astrpphysical Observato__' '
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Finkbeiner et al.

~

Alternative Cosmological Models

Evolving equation of state, dark energy decay
interacting dark sector, f(R) and many more...

\ Carlesi, Knebe, Power, Lewiy
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Simulations: Join us!

Survey Simulations PipeLine
(SSImPL)

Growing effort of bring computational
cosmology under one umbrella, including the
SAMI simulation.

If you're interested, talk to Chris Power, Greg
Poole or me.
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Stellar velocity fields of Abell 168 galaxies
(Lisa Fogarty, Nic Scott++):

25% of full pilot sample...
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