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Overview

! The need for multi-object IFU 
surveys

! What is SAMI?

! SAMI galaxy survey

! SAMI science

! SAMI simulations

! Beyond SAMI...

Sydney-
AAO 
Multi-object 
Integral field spectrograph
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Why do we need multi-object IFUs?

! 2dFGRS, SDSS, GAMA and other single fibre surveys have supplied over 1.5 million 

redshifts in the local Universe

! But there is a large range of critical information which is simply not available from single 

fibre surveys

! Multi-object IFU surveys is the natural next step

! The physics of galaxy formation

! Which processes dominate in 

which regimes?

! Moving from properties to 

processes….
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SDSS fibre

SAMI bundle
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2dF fibre

SAMI ‘hexabundle’
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15”

1.6”

75%

= 61 fibres

4

SAMI ‘hexabundle’

13 hexabundles 
in total
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! 13 x 61 fibre IFUs using hexabundles (Bryant et al. 2011; Bland-

Hawthorn et al. 2011)

! Fibre IFUs without lenslet arrays that have high fill factor and can be 

handled similarly to single fibre (MOS) systems
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SAMI ‘hexabundle’
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! 13 x 61 fibre IFUs using hexabundles (Bryant et al. 2011; Bland-

Hawthorn et al. 2011)

! Fibre IFUs without lenslet arrays that have high fill factor and can be 

handled similarly to single fibre (MOS) systems
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Photo by Sam Richards

SAMI ‘hexabundle’
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SAMI at the AAT
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RED

R~4500
!: 625nm-735nm

BLUE

R~1700

!: 370nm-570nm

Bundles (IFUs): 13
Sky Fibres: 26
Total Fibres: 819
Guide Bundles: 3

Total FOV: 1°
Bundle FOV: 15’’
Fibre resolution element: 
1.6’’

SAMI instrument overview
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!  Primary fields are the Galaxy And Mass 

Assembly (GAMA; Driver et al. 2010) regions

- Three 5x12 deg equatorial regions at 9hr, 12hr 
and 15hr RA

- Deep, complete, spectroscopy to r=19.8 to define 
environment

- Robust group catalogue (Robotham et al. 2011)

- FUV, NUV, ugriz, YJHK, WISE, HERSCHEL

- HI 21cm from ALFALFA (half the area), and in 
the future ASKAP
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!  Specific galaxy cluster fields targeted to 

probe the highest density regions

- Cluster sample drawn from 2dFGRS and SDSS

SAMI survey design

G
A

M
A
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Working Group Updates
605 galaxies and counting – Update from the Target Selection WG 

(TSWG) 
Julia Bryant

Figure 1: Redshift vs stellar mass for the SAMI targets in the GAMA equatorial fields. Yellow regions mark the 

filler targets, and galaxies already observed are circled in red. 

Figure 2: Distribution of effective radius for SAMI galaxies in the GAMA regions.  Galaxies observed in 2013 

are marked in red. The SAMI bundle size, and individual core size are given (blue and green lines). The purple 

dashed arrow shows the range of effective radii where a SAMI hexabundle extends beyond 2Re in the galaxy, and 

the pink dashed arrow marks the range where 1Re is less than a hexabundle size.

Page 6 of 19
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SAMI main galaxy survey

Slide from Julia Bryant (USyd)
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SAMI cluster redshift survey
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Figure 1. These figures show the phase-space distribution of galaxies within c|(z − zclus)/(1 + zclus)| < 5000 km s−1and within 6Mpc.
Cluster membership is defined within the phase-space using the caustics method of Diaferio (1999). The caustics, which define the cluster
member boundary in phase space, are shown as solid red lines. The galaxies defined as cluster members are shown as filled black circles
and those rejected as non-members are shown as red squares. The vertical dashed lines show the r200 radius and the dotted red line
shows the radial limit of the SAMI FOV (0.5 degree radius). The horizontal dotted lines show the 4σtot limits used for the selection of
SAMI targets. This selection is allowed to be looser than the caustics selection which may change with more data.

c© 2002 RAS, MNRAS 000, 1–??
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Figure 6. Distribution of stellar masses for potential SAMI targets (i.e., those within 4σvpec of the cluster redshift. The vertical dashed
line shows the main survey M∗ limit for the cluster redshift. The colours show the distributions for different radial ranges, as shown in
the upper right legend.c© 2002 RAS, MNRAS 000, 1–??
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The goals of the SAMI galaxy survey

! The physical processes responsible for environmental transformations:

- Ram pressure stripping; harassment, strangulation; galaxy–group/cluster tides;  galaxy-

galaxy mergers; galaxy-galaxy interactions…

! 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; the role of 

AGN…  

- Important synergies with ASKAP HI surveys

! Build up of mass and angular momentum:

- Stellar mass in dynamically hot and cold systems; “total” dynamical mass; lensing mass 

from velocity field shear; Tully-Fisher relation…

! Location of star formation

! Stellar ages & metallicities, gas phase metallicities

! Mapping the impact of dust via extinction and reddening

! Fixing the biases in single fibre spectroscopy
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SAMI: Team Affiliations and Structure

Working groups/Heads

PI: A/Prof. Scott Croom (USyd) Science coordinator: Prof. Lisa Kewley (ANU)

Data reduction

Dr Rob Sharp 

(ANU)

Target selection

Dr Julia Bryant 

(USyd)

Science strategy

A/Prof Scott Croom 

(USyd)

Simulations

Prof Geraint Lewis 

(USyd)

Quality control

Dr Jakob Walcher 

(AIP)

Database

Dr Iraklis Konstantopoulos

(AAO)+
75 members

Team affiliations
Australian Astronomical Observatory (AAO)

Australian National University (ANU)

Australia Telescope National Facility, CSIRO

European Southern Observatory (ESO)

Durham University, ICC

Instituto de Astrofisica de Andalucia

Leibniz-Institut fuer Astrophysik Potsdam (AIP)

Leiden Observatory

LERMA, Observatoire de Paris

Liverpool JMU

Macquarie University

Rutgers University

Swinburne University of Technology

University of Sydney (USyd)

University of Western Australia

University of Wisconsin, Madison

University of North Carolina

University of Cape Town 

University of Oxford

University of Melbourne

University of Queensland

University of Hawaii
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Location of star formation
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Probing the aperture corrections with SAMI
Samuel Richards et al. (in prep)
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The SAMI Kinematic Morphology-Density Relation. 13
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Figure 9. The kinematic morphology-density relation for all three clusters. The galaxy number density, Σ3 as described in Section 3.4.1,
is on the x-axis with fSR on the y-axis. The blue points show the relation for Abell 85, the red for Abell 168 and the green for Abell
2399. The coloured numbers correspond to the total number of ETGs in each bin for the corresponding galaxy cluster. Abell 85 and
Abell 168 show an increase fSR towards the densest environments in the cluster (but for Abell 168 there is a downturn in the densest
bin). However this trend is absent in Abell 2399.

Figure 10. The left -hand panel showns the on-sky distribution of ETGs observed with SAMI in Abell 85. The red symbols show SRs
and the blue blue FRs. Open symbols indicate cluster non-members. The red dashed circle indicates R200 and the black dotted circle
has a one-degree in radius, matching the initial SAMI Pilot sample selection. The black contours show galaxy density. The right-hand
panel shows the central part of Abell 85, as indicated by the black box in the left-hand panel. The image is a gri-colour composite
from SDSS, with Chandra X-ray contours overlaid in green. The red circles indicate SRs and the blue show FRs, according to the SAMI
quantitative classifications. Only cluster members are indicated in this figure. The large SR in the centre of the main concentration
of X-ray emission is the BCG for this cluster, J004150.46-091811.2. The SR to the south of the main concentration of X-ray emission
appears to be in-falling and is perhaps the central galaxy in an in-falling group.

in-falling group. It most likely formed outside the cluster and
is now being accreted along with the rest of the group. The
kinematics for J004143.00-092621.9 are shown in the second
row of Figure 13. This galaxy is also a very clear SR with
agreement between the quantitative and qualitative classifi-
cations. We are seeing evidence for SR formation within a
group which is subsequently ingested into a large cluster.

6.4 Abell 168

Abell 168 is a well-known cluster-cluster merger (Ulmer
et al. 1992; Yang et al. 2004). The right-hand panel of Figure
11 shows a SDSS gri-colour composite image of the central
20’ of Abell 168, with overlaid Chandra contours in green.
There are two main peaks of X-ray emission in the central
pars of the cluster corresponding to the two progenitor clus-
ters which are now merging. The strongest of these emission
peaks is coincident with the BCG, J011457.59+002550.8,

c© 0000 RAS, MNRAS 000, 000–000

Kinematic morphology-density relation
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Probing the prevalence of the shocks and outflows 

in star forming galaxies

16
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Probing the prevalence of the shocks and outflows 

in star forming galaxies
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SAMI Simulations: Synthetic SAMI pipeline

! Connecting the abundance of spatial and spectral information in SAMI observations 

with the detailed predictions of spatial, kinematic and thermal properties of gas and 

stars in simulations

Simulation snapshot:

Gas:

• kinematics

• composition

• temperature

• star formation rate

Stars:

• kinematics

• metallicity

• age

Synthetic Datacube
Also dust extinction

Photoinisation codes
e.g. MAPPINGS, Cloudy

Stellar population synthesis codes

e.g. Starburst99, PEGASE, 

GALAXEV
Slide from Luke Barnes (USyd) 18
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SAMI: Current status

! Commenced in May 2013

! 3 year survey with ~175 nights awarded on AAT to observe 3400 galaxies, 4 hours 

exposure per field

! ~650 galaxies already observed!, with 24 more nights in semester 14A

! Over 50 SAMI and joint SAMI/GAMA science projects underway
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Beyond SAMI... HECTOR

20

! SAMI hexabundle (61 fibres x 13 bundles) 1.6” per fibre

! First HECTOR prototype (85 fibres x 12 bundles) 1.6” outer and 0.8” inner

! Planned to be on sky by 2016A

SDSS fibre SAMI hexabundle HECTOR prototype
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Beyond SAMI... HECTOR

21

! HECTOR bundles are carried by `starbugs’ that move around a glass plate

 

!~100+ IFUs per pointing to obtain a goal of >100,000 galaxies

! ~100 (IFUs) x 4 (fields per night) x ~400 (nights) x 0.66 (weather) ! 106,000 

galaxies
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The SAMI galaxy IFU survey

 A/Prof. Scott Croom (Sydney University) and the SAMI team

! What is SAMI?

- A new generation multi-object IFU survey

- Has multi-wavelength data from GAMA and VST/ATLAS

! SAMI update

-  SAMI commenced on May 2013 

- ~650 galaxies observed so far

- 24 more nights of observing to go in this semester

! How you can get involved:

- First SAMI data release is planned for later this year

- SAMI website: www.sami-survey.org
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