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~ Connectionto IGM -

WHIM

. ﬁ IGM

IGM is an unexplored region
Contains information about structure formation: e.g. tidal filaments
Extended halo forms connection between IGM and galaxies; gas accretion (hot mode,

cold mode), feedback processes
Due to moderately high temperatures, most of the gas is ionised =low neutral fraction

Attila Popping
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. Neutral fraction

log(Neutral Fraction)

—0.5 0.0 0.5
y [Mpc]

Nuza et al. 2014 Popping et al. 2009
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HI between M31 & M33 and to the northwest of M31
Very faint emission NHI~1017-18 cm-2
WGSRT used in single dish mode, very low resolution
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e P| George Heald (Heald et al 2011)
e 10 x12h per target, to reach N = 1x101° cm-2 (30, 16 km s1) at
30" resolution (cf. THINGS: 5x1019 cm-2)

e unresolved cloud mass sensitivity of 2.7x10° (D/10 Mpc)? Me

e Survey sample 24 galaxies (including NGC 891 & NGC 2403)

e Survey complete and summary papers in progress

contours 9-1019 xx2 scontours 1.8-101° xx2

+33°40"

Declination (J2000)

&
Q

THINGS

www.lmagine-survey.org
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L . .-HALOGAS accretion catalogue

o Effort underway to collect full list of all clouds and streams in HALOGAS

target fields
* How many galaxies show signs of accretion” How much (and at what rate)? Clouds or
diffuse”? Co-rotating with the galaxy”? Associated with star formation? ...

* Preliminary result already clear:
A tew features possibly attributable to cold accretion (in the form of HI)
e pbut insufficient to fully balance SFR in a typical galaxy:;
« HALOGAS has not detected a large population of clouds with with MHI
>10°> M®

« HALOGAS has not found significant amounts of low-column density HI
not associated with SF (down to 101° cm-2)
« NGC 891 is an extreme, atypical case

Attila Popping WWW.lmagine-survey.org
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. Implication

- .‘

Accretion seemingly not predominantly in the form of clouds
(down to current observational limits).

- Era of galaxy SFR decline?

@ :
. ‘

0.1

p*(M@ yrl Mpc 3)

0.01

0.2 0.4 0.6 0.8
los‘rs 14 zi
Hopkins & Beacom 2006

(b)
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- Implication
e SR -
Accretion seemingly not predominantly in the form of clouds
(down to current observational limits).

- Era of galaxy SFR decline?
- In the form of hot gas, and brought to the disk via fountain?

"%

4 3¥ AGN/halo star

Hot coronal gas = =

cold condensed gas

warm-ho! wlko—p,,c-;‘i\i cold front

’1‘ 3 ‘\\

Marasco et al 2013
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Accretion seemingly not predominantly in the form of c\ouds
(down to current observational IImits).

- Era of galaxy SFR decline”
- In the form of hot gas, and brought to the dis|
- Happening at lower column densities?

—2
Ny [Cm ]
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|
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' . C08: Cosmic Origins Spe ctrograph

Observed Properties of the CGM: The HI Gas

[ = star-forming -7 e 150
9 = quiescent <><> A

1 < =non-detections y / <> ’<‘>‘ =~ .
Point size = column density _ j<> IOO . COS-Halos
1

/ <> :'_;H:I \ Pl: Jason Tumlinson
O 6 ] \ 134 orbits with HST/COS

g ¥
I [
/ l

Line saturation = \ \I:l 7 |:| ) /
many of these are \\ v O > BRY K /

Max N, = 1019 I’
Min N, = 10145 @

Em

lower limits \ I y J/
\\ N \ ) :l //
\\ :] Tt - ’/f - ::] 7
NB: Blank space = no data N v L g
I -~ HI

— — —

A cool (10* K) medium with hlgh covering ; fraction of N, > 10> cm™ exists

around nearly every L* galaxy, even ellipticals, to 150 kpc. 9 _
Tumlinson et al
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J1555+43628 88 11
J151443619 287 14
J141944207 132 30

J1342-0053_157 10
J133042813 289 28
J132244645 349 11

J124145721 199 6

J123344758 94 38

J1157-0022 230 7
J113340327 164 2]

J113340327 110 5
JI111243539 236 _14
J101644706 359 16

J101644706_274 6
J100940713 204 17

J100940713 170 9
JOOSO0+4831 177 27
JOY4340531 227 19
JOY4340531 106 34

JOO1041014 34 46
JOOI104+1014 242 34
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ATCA legacy project C3157
Imaging Galaxies Intergalactic and Nearby Environment

Pl: Attila Popping (ICRAR / UWA)

* Observe 28 spiral Galaxies and their direct environment

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

e NHI~2.5x10"" cm= over 20 km s.

* resolution 1’ to 2.5°

www.imagine-survey.org
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" IMAGINE Science

- .l

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.

Continuum source variability at low flux levels over the full survey area.
Studies of warps and lopsidedness In spiral galaxies.

Intervening HI absorption against 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

-9

Attila Popping
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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" < Dos < 20

* Inclination 35 - 80 or 90 degrees

» HIPASS bounding box < 45 arcmin

12

o IMAGINE sample

. "’
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cer  E R s T e e otatus update .

www.imagine- survey org/tlmellne
e Proposal submitted June 2016 000 | —r—— 0 o ¢

Website v Astronomyv Newsvy ACESv Adminv CHILES v MAGINE v

. i
.
.
.
'

> ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS

Timeline - IMAGINE skymapper deep image - Google Search +

e Proposal accepted Sep 2016

IMAGINE

Imaging Galaxoes Inter-galactic and Nearby Environment

i

e (Observations started in Oct 2016 (~450 hrs) e o

e ~300 hours scheduled In current semester Timeline

' ' ATCA Legacy Expression of Interest submitted a
e complementary Parkes observations this
p y CASS has snnounced an interest 1o do conduct lerpe Legecy
projects on ATCA, In a coll for Expressions of interest (Eol) the
. . community is imited 10 submit potential project. An
S e | I I e Ste r | S a n O expression of imecest was submitted entitied "Deep Imaging
. of the Clrcumy-galactic Medium with ATCA”, aiming 10 image &
sample of galaxies down 10 very low surface brighmness
SeNSTVITes to probe the extended environment of these
galavies

e (Observations to be completed within two ®
years

ATCA chacy Full proposal submitted

was submytted 0 J e 2006 bct understa :1! e
heract) mw ween ga'axi eso'-:the xtended environment o
sample of 28 gelaxes | dfm M enviroam

e Automated processing pipeline using MIRIAD

uh\nvwd Te .xfnm on exceldent sutface lmqh!rw“
sensitivity, data from ol compact configurations of ATCA will
be combined. The combined data product has an expected

* Object detection and parameterisation with o
SoFiA ©

ATCA Legacy project accepted
September 2 2016

Attila Popping WWW.lmagine-survey.org
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CCRJAMSTRY . NGC2997:extraplanar gas
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EAASIHU g : Are we gettmg closer '. 1
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Nuza et al. 2014
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.

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

* To see gas accretion in HI column densities of N4i~1078 cm-2 are required

* Such observations begin to link direct emission with absorption measurements
* 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

Attila Popping WWW.lmagine-survey.org
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