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Marchesini et al. 2008
Stellar mass locked in galaxies increases with time
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Hopkins & Beacom 2006

What drives the star formation history”?
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Star formation efficiency is very constant at z=0 Leroy et al. 2008
Molecular gas is a transition phase that should be replenished at all times.
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The observed evolution of the cosmic and “local’ star
formation requires a large gas reservoir and gas accretion

from the Intergalactic medium at all redshift

HIl

Credit: ESO/L. Calcada/ESA/AOES Medialab
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e Many simulations predict that gas is

accreted by galaxies in two forms
(e.g. Birnboim & Dekel 2003, Keres et al. 2005, 2009).

e Hot accretion tlows are gas that is
shock-heated to the virial
temperature; T > 10°K

e Cold accretion flows remain below
Tvir, < 10° K, and falls onto galaxy
along filaments.

e At z=0, cold mode should be
dominant for Mhaio < 10" Me and in

low density environments.
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Deep observations of (edge-on) spirals show thick, vertically
extended, multi-phase layers of gas, dust, and magnetic fields

.Hoopes
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Questions:

e \What is the nature of
extra-planar gas in
galaxies

e \What is the importance
of (cold) accretion and
can we detect it

NGC 891 (Oosterloo+)

A AN NI ,il 1

PHISCC 2017, Pune India www.lmagine-survey.orqg



http://www.imagine-survey.org

AHL l NIRE UF EXCELLENCE o
F("i S\Y ASTROPHYS) CS

COMSM % snuaedtas

2.0 SPH simulation

120.8

120.6

L

20.4

20.2

20.0

19.8

19.6

19.4

19.2

19.0
Popping et al. 2009

32 b Mpc

PHISCC 2017, Pune India www.lmagine-survey.orqg



http://www.imagine-survey.org

ARC CENITRE UF EXCELLENCE o
FOR ALL-SKY ASTROPHYSICS

WS Smuaedtioas

21 SPH simulation

1

20

119

18

17

16

15

14

13
Popping et al. 2009

32 h ! Mpc

PHISCC 2017, Pune India www.lmagine-survey.orqg



http://www.imagine-survey.org

ARL CENIRE UF EXCELLENCE o
FOR ALL-SKY ASIROPNYS!CS

S0 indvidua gales

Gas In the extended halo of galaxies is
clumpy

NHi ~ 10817 cm required at ~kpc
resolution to detect and resolve the
environment of Individual galaxies.

Neutrol hydrogen

L = 500 h"'xpe
¢ = 2% n'pc

GIMIC: Crain et al.
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1979: Sancisi & Allen 1997: Swaters et al. 2007: Qosterloo, Fraternali & Sancisi
Minimum ; "
column | ~ 1x102Y cm?2 ~1x1020 cm?2 @ ~ 1x101?2 cm?
density ’
’ NGC 891
11
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Popping et al 2009

At 1077 cm= area is twice that at 1017° cm-=2
but virtually nothing is known about the morphology
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Hi Filaments
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HI between M31 & M33 and
to the northwest of M3 Braun & Thilker 2004

Very taint emission NHI~1077 cm-

WSRT used as an array of single dish telescopes
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< EAASTHU ; ATCA New opportumtles

OHYCS

Wouldn't it be nice to image the environment of not
one, but a whole sample of galaxies down to Npi~1078

cm=2. And even better, do this with an interferometer to
have decent resolution....

PHISCC 2017, Pune India www.lmagine-survey.orqg



http://www.imagine-survey.org

IMAGINE

Imaging Galaxies’ Intergalactic and Nearby Environment




( l IHUHH LLENCE o
Y ASTROPHYSICS »

COMSEL % e

ATCA legacy project C3157
Imaging Galaxies Intergalactic and Nearby Environment

Pl: Attila Popping (ICRAR / UWA)

* QObserve 28 spiral Galaxies and their direct environment

e Use 8 most compact configurations of ATCA (12 hours each)
e TJotal time 2688 hours

e NHI~2.5x10" cm over 20 km s.
e resolution 1’ to 2.5’

www.imagine-survey.org
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* Measure the extended gas content of galaxies to detect gas accretion and outflows.
* Determine the environment of gas accretion

* Detect the densest peak of the underlying Cosmic VWeb.

* Missing satellite problem.

» Continuum source variablility at low flux levels over the full survey area.

 Studies of warps and lopsidedness in spiral galaxies.

« Studies of HI in absorption by using bright background sources.

« Studies of angular momentum.

* Lower column densities by stacking sight-lines in the halos of galaxies.

* Linear polarisation

» Circular polarisation

 OH mega-masers

« SKA-SDP testing
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NGC0024
NGC0045
NGC0625
ES0154-023
NGC1433
NGC1512
NGC1515
NGC1617
NGC1744
NGC1792
NGC2188
ES0209-009
NGC2835
NGC2997
NGC3109
NGC3137
NGC3175
ES0214-017
NGC3511
ES0270-017
ES0274-001
ES0138-010
NGC6300
IC5052
NGC7090
IC5201
NGC7424
NGC7793
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* Spirals
* Distance < 15 Mpc

* Declination < -20 degrees
* Optical diameter 5’ < D5 < 20’
* Inclination 35 - 80 or 90 degrees ,,
* HIPASS bounding box < 45 arcmin
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 Status update

e (Observations started in
Oct 2016 (H168)

e (Continued in Jan 2016
(EW368 & 750Db)

e About 350 hours observed

e (Observations will finish in
the next two years

www.imagine-survey.org

IMAGINE

e R L T R B ]

—

ATCA Legacy Expression of Interest submitied o
Manh & 0%
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o Computing: Dec 2016 awarded 250,000 hours on Magnus
- automated processing
- DiLuiGe workflow
- iImplement other science cases

» Single dish: Dec 2016 applied for Parkes time
- fill the zero spacings
- get extra sensitivity
- extend the area out to the virial radius

* | ow surface brightness optical data
- IMAGINE galaxies prioritised by Skymapper
- IMAGINE galaxies targets for StarFox and Huntsman

PHISCC 2017, Pune India www.lmagine-survey.orqg
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Tt e

StarFox is a 100mm aperture Vixen astrograph
refracting telescope designed to detect ultra-
low surface brightness structure

[<28Mag Arcsec™?].

NGC2997: Jonah Gannon
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. sensitivity comparison

_ kpc for
o0 — D=11 Mpc

21 —

N
O
|

©
|

228700" 7m0 S

*
GBT —
* IMAGINE g
*
*

. A £4 30" taper
.. : . ’.. A

00
|

MH%NGOOSE

.. SKA1 (10h)

"' SKA1 (100h) —

~
|

I
LBk baseline e,
|

30 column density at 16 km s~

.. SKA1 (1000h)

16 I|§IIII| l II|IIII| l II|IIII|
o 10 o0 100 000 1000

beam size (arcsec)

PHISCC 2017, Pune India www.lmagine-survey.orqg



http://www.imagine-survey.org

ARC CENITRE UF EXCELLENCE o
FOR ALL-SKY ASTROPHYSICS

* Understanding gas accretion is one of the fundamentals of Galaxy evolution

* To see gas accretion in HI column densities of N4i~1018 cm-2 are required

* New telescopes (SKA, FAST, etc) will really change this field

* We started the IMAGINE survey on ATCA which will set a benchmark for coming

years

* |f you have access to telescopes the can provide the diffuse optical component
of these fields, please let me know

* |f you think data of this survey is useful for your science, please let me know
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